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Executive summary

In this deliverable, business model outputs and result indicators for the most suitable
and exciting business model choice, which is Eco-industrial parks (with virtual power
plant), are estimated. As Eco-industrial parks (with virtual power plant) may be
complemented with green hydrogen plants, molten salt plants, batteries and biofuels
production or combustion, all these options were considered in the analysis.

The direct result indicators were selected considering the targets set by the European
Green Deal and related taxonomy and the Regional Policy indicators for the Just
Transition Fund, resulting in a total of 17 direct result indicators which impact was
evaluated by means of a Delphi experts survey.

Following the first Delphi expert survey, scores that were sensitively deviated from the
mean were consulted again in a second expert survey, where consensus was reached
for all direct result indicators.

The final scores obtained for the direct result indicators showed an advantage for the
scenario involving an Eco-industrial park (with virtual power plant) + a green hydrogen
plant. The other scenarios received similar scores and should therefore be considered
as a complementary range of solutions for further analysis.

It should be noted that the greatest added value of this Deliverable is the methodology
developed to assess scenarios for the use of end-of-life coal mines and coal-fired power
plants, along with closely related neighbouring industries. The final results presented in
this Deliverable, developed with the use of the above mentioned methodology, has
been carried out in accordance with the knowledge and experience of the involved
experts and are not site specific.

The developed methodology is an important tool for assessing the potential of specific
decommissioned mining plants or power plants. Each of the parameters of the analysed
system is of significant importance and may influence the final results of the study and,
above all, the selection of the most optimal technology.

Nevertheless, it is envisaged that, according to the results of the evaluation of the direct
result indicators presented in this Deliverable, preference should be given to the Eco-
industrial Park (with virtual power plant) + green hydrogen plant, followed by the molten
salt plant.
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1 Introduction

Work Package 4 is to justify the selection of business model choices and their adaptation
according to the expected transition process to update and re-adopt territorial just
transition plans.

Specific objectives are:

1. To support the update and re-adoption of territorial just transition plans, show
how these synergies can be used to develop new business models, define
concrete prospects and transition plans from different implementation
scenarios, and justify the business model choices.

2. To undergo an economic impact assessment to determine the economic
diversification potential, the likely commercial viability, and the added value of
the proposed business models.

3. To undergo a social impact assessment, analysing the expected job losses and
requalification needs.

4. To undergo a territorial impact assessment to analyse the potential territorial
impact of the business model proposals.

Within this work package, Task 4.3 Specifying scenario outputs and result indicators,
comprises the activities to be carried out, based on Dephi surveys, for impact of 17
direct result indicators on 5 different business models of eco-industrial park (with
virtual power plant).

The result achieved will be business models outputs and result indicators.
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2 Business models outputs and result indicators

According to the aspects analysed within the justification approach: Green Deal policies,
technical criteria, TRL, European taxonomy, synergistic potential, circular economy and
sector coupling, the most appropriate and exciting business model choice to be selected
are Eco-industrial parks.

They refer to an integrated alternative for sustainable energy generation technologies
and circular economy contributions at these sites. The main objective of industrial parks
is to reduce waste and pollution by promoting short-distance transport and optimising
the parks' materials, resources, and energy flows.

Sustainable energy generation technologies comprise solar and wind energy production
with energy storage and geothermal energy (from underground coal mines) to provide
cooling/heating to the companies/industries participating in the Eco-industrial park.

Eco-industrial parks should be supported by pursuing financial privileges and other
benefits to boost and diversify the economy of the area, attracting external investment:
tax exemptions for businesses, access to preferential credits from National authorities,
European Investment Bank, European Bank for Reconstruction and Development, EU;
local business support institutions, and others.

Eco-industrial parks may be complemented with a green hydrogen plant installed in the
former power plant according to their high TRL, provided that specific economic
subventions are obtained to achieve balanced financial results. Other alternatives that
should be considered according to the business model choices justification for actions
and micro-actions within the former power plants are molten salt plants, batteries or
biofuels.

Thus, the options to be analysed will be:

N2 Option

Eco-industrial park (with virtual power plant) + green hydrogen plant
Eco-industrial park (with virtual power plant) + molten salt plants
Eco-industrial park (with virtual power plant) + batteries
Eco-industrial park (with virtual power plant) + biofuels production
Eco-industrial park (with virtual power plant) + biofuels combustion

u b WN R
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Scenario outputs and result indicators were selected considering the targets set by the
European Green Deal and related taxonomy and the Regional Policy indicators for the
Just Transition Fund.

The study "Development of a system of common indicators for European Regional
Development Fund and Cohesion Fund interventions after 2020" focuses on the eleven
thematic objectives, as defined according to European Union (EU) Regulations
1300/2013, 1301/2013 and 1303/2013:

e TO 1 'Strengthening research, technological development and innovation’,

e TO 2 'Enhancing access to, and use and quality of, information and
communication technologies (ICT)',

e TO 3 'Enhancing the competitiveness of small and medium-sized enterprises
(SMEs)',

e TO 4 'Supporting the shift towards a low-carbon economy in all sectors’,

e TO 5 'Promoting climate change adaptation, risk prevention and management’,

e TO 6 'Preserving and protecting the environment and promoting resource
efficiency’,

e TO 7 'Promoting sustainable transport and removing bottlenecks in key
network infrastructures',

e TO 8 'Promoting sustainable and quality employment and supporting labour
mobility',

e TO 9 'Promoting social inclusion, combating poverty and any discrimination’,

e TO 10 'Investing in education, training and vocational training for skills and
lifelong learning',

e TO 11 'Enhancing institutional capacity of public authorities and stakeholders
and efficient public administration' and the corresponding Investment
Priorities'.

These thematic objectives coincide with the initiatives included in the Green Deal.

In Table 2-1 the input survey for the Delphi expert analysis is shown.
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Table 2-1. Scenario output and result indicators

Eco-industrial park (with virtual power plant) +

. - Green H> | Molten | Batteries | Biofuels Biofuels

Ne Direct result indicators plant |salt plant (production)| (combustion)

1 Full-Time Employment creation

5 Full-Time new researchers

3 Companies introducing process/product

innovations

4 Patent applications submitted to EPO

5 Energy users connected to smart grids

6 The capacity of renewable energy production
installed and connected to the network

7 Energy efficiency (support for the smart grid)

Estimated low GHG emissions (tons of CO3
8 equivalent) during the lifetime of the
technology
9 “Tons” of recycled waste (more waste, lower
value)
10 Space required to develop the option (more
space, lower value)
11 Improvement of quality of offered services
within the eco-industrial park
12 Benefits/return on investments (CAPEX and
OPEX are considered)

13 |Potential to stimulate other business activities

14 Energy security degree (independence)

15 Reduction of environmental impact - LCA

(higher impact, lower value)

16 Environmental impact at the place of
operation (higher impact, lower value)

17 Increased competitiveness of the region

Research Fund
for Coal & Skee
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The following scale was adopted for the evaluation of impact of indicators for
scenarios:

vk wn e

LOW IMPACT — weight 1
MEDIUM-LOW IMPACT — weight 2
MEDIUM IMPACT — weight 3
MEDIUM-HIGH IMPACT — weight 4
HIGH IMPACT — weight 5

Two rounds of the DELPHI survey with experts were held:

1.
2.

First round on March 15, 2023.
Second (final) round on March 17, 2023.

The Delphi study involved researchers and experts from institutions:

1.

Central Mining Institute with external experts from Polish Power Plants
Association (GIG-TGPE).

Hulleras del Norte SA (HUNOSA).

VGB PowerTech e.V. and Technische Hochschule Georg Agricola University (VGB-
THGA).

Universidad de Oviedo (UNIOVI).

Centre for Research and Technology — Hellas (CERTH).
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3 First round Delphi survey — business models outputs & result
indicators

Below are the results on scenario outputs and results direct indicators of first Delphi
expert survey.

3.1 Full-Time Employment creation

The results for the indicator “Full Time Employment creation”, from the first Delphi
survey, are shown in Table 3-1 and Figure 3-1. The results that were consulted in the
second Delphi survey (deviated from the average) are highlighted in yellow.

Table 3-1. Result of scenarios output for indicator “Full Time Employment creation” after
first Delphi survey

Full-Time . .
Green H; | Molten salt . Biofuels Biofuels
Employment Batteries - .
. plant plant (production) | (combustion)
Increase
GIG-TGPE 4 5 1 5 4
HUNOSA 3 3 1 5 4
VGB-THGA 3 3 2 4 4
UNIOVI 5 2 2 4 3
CERTH 4 4 2 4 2
Average 3,8 3,4 1,6 4.4 3,4
Full-Time Employment increase
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e 5|G-TGPE e HUNOSA VGB-THGA === |JN|QV| e CERTH

4

Figure 3-1. Graph of result of scenarios output for indicator “Full Time Employment creation
after first Delphi survey

‘ Deliverable 4.3 | Page 17 /70




3.2 Full-Time new researchers

POTENTIALS

RFCS AM PROJECT

The results for the indicator “Full-Time new researchers”, from the first Delphi survey,
are shown in Table 3-2 and Figure 3-2. The results that were consulted in the second
Delphi survey (deviated from the average) are highlighted in yellow.

Table 3-2. Result of scenarios output for indicator “Full Time new researches” after first

Delphi survey

Full-Time new Green H:2 Molten salt . Biofuels Biofuels
Batteries - .
researchers plant plant (production) | (combustion)
GIG-TGPE 5 2 1 4 3
HUNOSA 1 1 1 5 5
VGB-THGA 2 1 2 3 1
UNIOVI 3 2 1 2 1
CERTH 4 3 2 2 1
Average 3,0 1,8 1,4 3,2 2,2
Full-Time new researchers
77
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)

e G|G-TGPE

e HUNOSA

VGB-THGA e UNIOVI

e CERTH

Figure 3-2. Graph of result of scenarios output for indicator “Full Time new researches” after

Research Fund
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first Delphi survey
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3.3 Companies introducing process/product innovations

The results for the indicator “Companies introducing process/product innovations”,
from the first Delphi survey, are shown in Table 3-3 and Figure 3-3. The results that were
consulted in the second Delphi survey (deviated from the average) are highlighted in

yellow.

Table 3-3. Result of scenarios output for indicator “Companies introducing process/product

innovations” after first Delphi survey

Companies
introducing Green H, | Molten salt . Biofuels Biofuels
process/product plant plant Batteries (production) | (combustion)
innovations
GIG-TGPE 4 1 2,5 4 3
HUNOSA 3 3 2 4 3
VGB-THGA 4 2 4 4 2
UNIOVI 5 1 1 2 1
CERTH 5 3 3 3 2
Average 4,2 2 2,5 3,4 2,2

Companies introducing process/product innovations

N\

AN

Green H2 plant

e G|G-TGPE

\\/

Molten salt plant

e HUNOSA

Batteries

VGB-THGA e UNIOVI

Biofuels

(production)

N

Biofuels

e CERTH

(combustion)

Figure 3-3. Graph of result of scenarios output for indicator “Companies introducing
process/product innovations” after first Delphi survey
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3.4 Patent applications submitted to EPO

The results for the indicator “Patent applications submitted to EPO”, from the first
Delphi survey, are shown in Table 3-4 and Figure 3-4. The results that were consulted in
the second Delphi survey (deviated from the average) are highlighted in yellow.

Table 3-4. Result of scenarios output for indicator “Patent applications submitted to EPO”
after first Delphi survey

Patent
. .. Green H2 | Molten salt . Biofuels Biofuels
applications lant lant Batteries (production) | (combustion)
submitted to EPO P P P
GIG-TGPE 4 3 4 4 3
HUNOSA 2 2 1 3 2
VGB-THGA 3 2 3 4 1
UNIOVI 3 2 1 1 1
CERTH 3 3 2 2 2
Average 3 2,4 2,2 2,8 1,8
Patent applications submitted to EPO
4.5
4
3.5
3
2.5
2 \
1.5
1
0.5
0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
= GIG-TGPE e HUNOSA VGB-THGA === UNIOV| === CERTH

Figure 3-4. Graph of result of scenarios output for indicator “Patent applications submitted
to EPO” after first Delphi survey
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3.5 Energy users connected to smart grids

The results for the indicator “Energy users connected to smart grids”, from the first
Delphi survey, are shown in Table 3-5 and Figure 3-5. The results that were consulted in
the second Delphi survey (deviated from the average) are highlighted in yellow.

Table 3-5. Result of scenarios output for indicator “Energy users connected to smart grid”
after first Delphi survey

Energy users
gy Green H, | Molten salt . Biofuels Biofuels
connected to Batteries i .
X plant plant (production) | (combustion)
smart grids
GIG-TGPE 3 5 5 3 4
HUNOSA 5 5 5 1 3
VGB-THGA 1 1 3 1 1
UNIOVI 3 3 2 1 2
CERTH 4 3 3 2 3
Average 3,2 3,4 3,6 1,6 2,6
Energy users connected to smart grids
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
s G|G-TGPE e HUNOSA VGB-THGA  emmmm=UNIOV| === CERTH

Figure 3-5. Graph of result of scenarios output for indicator “Energy users connected to
smart grid” after first Delphi survey
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3.6 Capacity of renewable energy production installed and connected to
the network

The results for the indicator “Capacity of renewable energy production installed and
connected to the network”, from the first Delphi survey, are shown in Table 3-6 and
Figure 3-6. The results that were consulted in the second Delphi survey (deviated from
the average) are highlighted in yellow.

Table 3-6. Result of scenarios output for indicator “Capacity of renewable energy production
installed and connected to the network” after first Delphi survey

Capacity of
renewable Green Hz | Molten salt . Biofuels Biofuels
energy plant plant Batteries (production) | (combustion)
production
GIG-TGPE 5 5 4 5 4
HUNOSA 5 5 5 1 4
VGB-THGA 3 2 4 4 2
UNIOVI 1 3 2 1 3
CERTH 4 5 3 2 3
Average 3,6 4 3,6 2,6 3,2

Capacity of renewable energy production installed and
connected to the network

4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e 5|G-TGPE e HUNOSA VGB-THGA e {JN|QV| e CERTH

Figure 3-6. Graph of result of scenarios output for indicator “Capacity of renewable energy
production installed and connected to the network” after first Delphi survey
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3.7 Energy efficiency (support for the smart grid)

The results for the indicator “Energy efficiency (support for the smart grid)”, from the
first Delphi survey, are shown in Table 3-7 and Figure 3-7. The results that were
consulted in the second Delphi survey (deviated from the average) are highlighted in
yellow.

Table 3-7. Result of scenarios output for indicator “Energy efficiency (support for the smart
grid)” after first Delphi survey

Energy efficienc
8y y Green H, | Molten salt . Biofuels Biofuels
(support for the Batteries - _
; plant plant (production) | (combustion)
smart grid)
GIG-TGPE 1 4 5 3 3
HUNOSA 3 3 4 1 2
VGB-THGA 2 2 5 2 3
UNIOVI 1 4 3 1 5
CERTH 2 4 3 2 4
Average 1,8 3,4 4 1,8 3,4

Energy efficiency (support for the smart grid)

N

IS

w

N

0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e G|G-TGPE === HUNOSA VGB-THGA e UUN|QV| === CERTH

Figure 3-7. Graph of result of scenarios output for indicator “Energy efficiency (support for
the smart grid)” after first Delphi survey
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3.8 Estimated low GHG emissions (tons of CO: equivalent) during the
lifetime of the technology

The results for the indicator “Estimated low GHG emissions (tons of CO; equivalent)
during the lifetime of the technology”, from the first Delphi survey, are shown in Table
3-8 and Figure 3-8. The results that were consulted in the second Delphi survey (deviated
from the average) are highlighted in yellow.

Table 3-8. Result of scenarios output for indicator “Estimated low GHG emissions (tons of
CO; equivalent) during the lifetime of the technology” after first Delphi survey

Estimated low
GHG emissions
(ton's of CO, Green Hz | Molten salt . Biofuels Biofuels
equivalent) Batteries - .
during the plant plant (production) | (combustion)
lifetime of the
technology
GIG-TGPE 5 5 5 2 1
HUNOSA 4 4 4 3 3
VGB-THGA 3 4 3 2 1
UNIOVI 5 4 3 2 1
CERTH 5 4 3 2 2
Average 4,4 4,2 3,6 2,2 1,6

Estimated low GHG emissions (tons of CO2
equivalent) during the lifetime of the technology

5

4

3

2

1

0
Green H2 plant  Molten salt plant Batteries Biofuels Biofuels

(production) (combustion)

e G|G-TGPE =~ e HUNOSA VGB-THGA == {N|QV| e CERTH

Figure 3-8. Graph of result of scenarios output for indicator “Estimated low GHG emissions
(tons of CO; equivalent) during the lifetime of the technology” after first Delphi survey
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3.9 “Tons” of recycled waste (more waste, lower value)

The results for the indicator “Tons of recycled waste (more waste, lower value)”, from
the first Delphi survey, are shown in Table 3-9 and Figure 3-9. The results that were
consulted in the second Delphi survey (deviated from the average) are highlighted in

yellow.

Table 3-9. Result of scenarios output for indicator “Tons of recycled waste (more waste,
lower value” after first Delphi survey

“Tons” of recycled
waste (more
waste, lower

value)

Green H2
plant

Molten salt
plant

Biofuels

B ri
atteries (production)

Biofuels
(combustion)

GIG-TGPE

HUNOSA

VGB-THGA

UNIOVI

CERTH

s, |ln]|w

HIN|IP|W|W

WIN|IFRIN|W

N[k ]|k |-

Average

3,6

[N [TEEN) RN RN RN T

1,2

“Tons” of recycled waste (more waste, lower value)

N\

NN

Green H2 plant Molten salt plant

e G|G-TGPE

e HUNOSA

Batteries

Biofuels (production) Biofuels
(combustion)

VGB-THGA === UN|OV| e CERTH

Figure 3-9. Graph of result of scenarios output for indicator “Tons of recycled waste (more
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waste, lower value” after first Delphi survey
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3.10 Space required to develop the option (more space lower value)

The results for the indicator “Space required to develop the option (more space lower
value)”, from the first Delphi survey, are shown in Table 3-10 and Figure 3-10. The results
that were consulted in the second Delphi survey (deviated from the average) are
highlighted in yellow.

Table 3-10. Result of scenarios output for indicator “Space required to develop the option
(more space lower value)” after first Delphi survey

Space required to
develop the Green H, | Molten salt Biofuels Biofuels
option (more Batteries - .
space lower plant plant (production) | (combustion)
value)
GIG-TGPE 2 3,5 5 1 1
HUNOSA 2 1 4 3 4
VGB-THGA 3 3 4 2 2
UNIOVI 2 5 4 2 1
CERTH 3 3 4 2 3
Average 2,4 3 4,2 2 2,2

Space required to develop the option (more space lower

value)
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e G|G-TGPE e HUNOSA VGB-THGA  emmm=UUN|OV| e CERTH

Figure 3-10. Graph of result of scenarios output for indicator “Space required to develop the
option (more space lower value)” after first Delphi survey
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3.11 Improvement of quality of offered services within the eco-industrial

park

The results for the indicator “Improvement of quality of offered services within the eco-
industrial park”, from the first Delphi survey, are shown in Table 3-11 and Figure 3-11.
The results that were consulted in the second Delphi survey (deviated from the average)
are highlighted in yellow.

Table 3-11. Result of scenarios output for indicator “Improvement of quality of offered
services within the eco-industrial park” after first Delphi survey

Improvement of
quallt'y of oijfer:ed Green H2 | Molten salt . Biofuels Biofuels
services within Batteries - _
the eco-industrial plant plant (production) | (combustion)
park
GIG-TGPE 3 4 5 4 4
HUNOSA 4 2 2 4 4
VGB-THGA 3 2 4 3 2
UNIOVI 5 3 2 1 4
CERTH 5 5 2 4 4
Average 4 3,2 3 3,2 3,6

Improvement of quality of offered services within the
eco-industrial park

4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e G|G-TGPE e HUNOSA VGB-THGA e UN|QV| e CERTH

Figure 3-11. Graph of result of scenarios output for indicator “Improvement of quality of
offered services within the eco-industrial park” after first Delphi survey
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3.12 Benefits/return on investments (CAPEX and OPEX are considered)

The results for the indicator “Benefits/return on investments (CAPEX and OPEX are
considered)”, from the first Delphi survey, are shown in Table 3-12 and Figure 3-12. The
results that were consulted in the second Delphi survey (deviated from the average) are

highlighted in yellow.

Table 3-12. Result of scenarios output for indicator “Benefits/return on investments (CAPEX
and OPEX are considered)” after first Delphi survey

Benefits/return
on investments Green H2 | Molten salt Batteries Biofuels Biofuels
(CAPEX and OPEX plant plant (production) | (combustion)
are considered)
GIG-TGPE 4 3 5 4 4
HUNOSA 2 3 3 3 5
VGB-THGA 3 2 4 3 3
UNIOVI 3 3 2 3 4
CERTH 4 3 2 3 3
Average 3,2 2,8 3,2 3,2 3,8

Benefits/return on investments (CAPEX and OPEX are

considered)

Green H2 plant

e G|G-TGPE

Molten salt plant

e HUNOSA

Batteries

VGB-THGA e UNIOVI

Biofuels Biofuels
(production) (combustion)
e CERTH

Figure 3-12. Graph of result of scenarios output for indicator “Benefits/return on
investments (CAPEX and OPEX are considered)” after first Delphi survey
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3.13 Potential to stimulate other business activities

The results for the indicator “Potential to stimulate other business activities”, from the
first Delphi survey, are shown in Table 3-13 and Figure 3-13. The results that were
consulted in the second Delphi survey (deviated from the average) are highlighted in
yellow.

Table 3-13. Result of scenarios output for indicator “Potential to stimulate other business
activities” after first Delphi survey

Potential to
stimulate other | Green H2 | Molten salt ] Biofuels Biofuels
. Batteries . .
business plant plant (production) | (combustion)
activities
GIG-TGPE 4,5 2,5 2 5 4
HUNOSA 5 2 2 5 4
VGB-THGA 5 2 5 3 2
UNIOVI 5 2 2 4 2
CERTH 4 4 3 3 3
Average 4,7 2,5 2,8 4 3
Potential to stimulate other business activities
6
5
4 \ \ %\\
3 /.
2 \
1
0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels

(combustion)

s G|G-TGPE e HUNOSA VGB-THGA e UN|OV| s CERTH

Figure 3-13. Graph of result of scenarios output for indicator “Potential to stimulate other
business activities” after first Delphi survey
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3.14 Energy security degree (independency)

The results for the indicator “Energy security degree (independency)”, from the first
Delphi survey, are shown in Table 3-14 and Figure 3-14. The results that were consulted
in the second Delphi survey (deviated from the average) are highlighted in yellow.

Table 3-14. Result of scenarios output for indicator “Energy security degree (independency)”
after first Delphi survey

Energy securit
gy y Green H; | Molten salt . Biofuels Biofuels
degree lant lant Batteries (production) | (combustion)
(independency) P P P
GIG-TGPE 3 4 5 5 5
HUNOSA 5 4 5 5 4
VGB-THGA 4 3 4 2 3
UNIOVI 4 3 2 5 5
CERTH 4 4 2 4 5
Average 4 3,6 3,6 4,2 4,4
Energy security degree (independency)
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)

e G|G-TGPE

e HUNOSA

VGB-THGA = UNIOVI

e CERTH

Figure 3-14. Graph of result of scenarios output for indicator “Energy security degree
(independency)” after first Delphi survey
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3.15 Reduction of environmental impact - LCA (higher impact, lower
value)

The results for the indicator “Reduction of environmental impact - LCA (higher impact,
lower value)”, from the first Delphi survey, are shown in Table 3-15 and Figure 3-15. The
results that were consulted in the second Delphi survey (deviated from the average) are
highlighted in yellow.

Table 3-15. Result of scenarios output for indicator “Reduction of environmental impact -
LCA (higher impact, lower value)” after first Delphi survey

Reduction of
e'nwronmental Green H, | Molten salt ' Biofuels Biofuels
impact - LCA plant plant Batteries (production) | (combustion)
(higher impact,
lower value)
GIG-TGPE 3,5 3 2 2 1
HUNOSA 5 4 1 2 L
VGB-THGA 5 5 4 3 2
UNIOVI 5 5 4 3 2
CERTH 3 3 3 2 3
Average 4,5 4,25 3 2,5 2

Reduction of environmental impact - LCA (higher
impact, lower value)

06-Jan
05-Jan
04-Jan

03-Jan

02-Jan
01-Jan

00-Jan
Green H2 plant  Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)

s G|G-TGPE e HUNOSA VGB-THGA e UN|QOV| == CERTH

Figure 3-15. Graph of result of scenarios output for indicator “Reduction of environmental
impact - LCA (higher impact, lower value)” after first Delphi survey
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3.16 Environmental impact at the place of operation (higher impact,
lower value)

The results for the indicator “Environmental impact at the place of operation (higher
impact, lower value)”, from the first Delphi survey, are shown in Table 3-16 and Figure
3-16. The results that were consulted in the second Delphi survey (deviated from the
average) are highlighted in yellow.

Table 3-16. Result of scenarios output for indicator “Environmental impact at the place of
operation (higher impact, lower value)” after first Delphi survey

Environmental
impact at the
place of Green H2 | Molten salt Batteries Biofuels Biofuels
operation (higher plant plant (production) | (combustion)
impact, lower
value)
GIG-TGPE 3 3 5 2 1
HUNOSA 4 2 3 2 1
VGB-THGA 5 5 5 4 2
UNIOVI 5 4 3 2 1
CERTH 4 4 4 3 2
Average 4,2 3,6 4 2,6 1,4

Environmental impact at the place of operation
(higher impact, lower value)

4
3
2
1
0
Green H2 plant  Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e G|G-TGPE === HUNOSA VGB-THGA === UNIQOV| === CERTH

Figure 3-16. Graph of result of scenarios output for indicator “Environmental impact at the
place of operation (higher impact, lower value)” after first Delphi survey
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3.17 Increased competitiveness of the region

The results for the indicator “Increased competitiveness of the region”, from the first
Delphi survey, are shown in Table 3-17 and Figure 3-17. The results that were consulted
in the second Delphi survey (deviated from the average) are highlighted in yellow.

Table 3-17. Result of scenarios output for indicator “Increased competitiveness of the
region” after first Delphi survey

Research Fund
for Coal & Steel

the region” after first Delphi survey

Increased
L. Green H, | Molten salt . Biofuels Biofuels
competitiveness Batteries . .
] plant plant (production) | (combustion)
of the region
GIG-TGPE 4 2 2 5 4
HUNQOSA 5 2 2 5 4
VGB-THGA 4 3 4 4 3
UNIOVI 5 3 2 4 5
CERTH 4 4 3 4 4
Average 4,4 2,8 2,6 4,4 4
Increased competitiveness of the region
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e GG-TGPE e HUNOSA VGB-THGA e {N|QV| e CERTH

Figure 3-17. Graph of result of scenarios output for indicator “Increased competitiveness of
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4 Second round Delphi survey - business models outputs and result
indicators

Outputs and results indicators - consensus after second Delphi surveys the March 17,
2023 meeting — are described below.

4.1 Full-Time Employment creation

After discussion for molten salt plant business model GIG-TGPE changed the value of the
indicator “Full-Time Employment creation” from 5 (high) to 4 (medium-high).

After discussion for molten salt plant business model UNIOVI remained at its indicator
“Full-Time Employment creation” value of 2 (medium-low) - action will not result in a
significant increase in full-time employment.

After discussion for biofuels (combustion) business model CERTH changed the value of
the indicator “Full-Time Employment creation” from 2 (medium-low) to 3 (medium) -
new plant results in more employees.

4.2 Full-Time new researchers

After discussion for green H; plant business model GIG-TGPE changed the value of the
indicator “Full-Time new researchers” from 5 (high) to 4 (medium-high).

After discussion for green H; plant business model HUNOSA changed the value of the
indicator “Full-Time new researchers” from 1 (low) to 2 (medium-low) - no need to
create new jobs for new scientists/specialists.

After discussion for biofuels (production) business model HUNOSA changed the value of
the indicator “Full-Time new researchers” from 5 (high) to 4 (medium-high).

After discussion for biofuels (combustion) business model HUNOSA changed the value
of the indicator “Full-Time new researchers” from 5 (high) to 4 (medium-high).

4.3 Companies introducing process/product innovations

After discussion for batteries business model VGBE-THGA remained at its indicator
“Companies introducing process/product innovations” value of 4 (medium-high) - action
will have a high potential, recycling of batteries will be important (“second hand”).

After discussion for batteries business model UNIOVI remained at its indicator
“Companies introducing process/product innovations” value of 1 (low) - action
comparison with the hydrogen plant.
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After discussion for biofuels (production) business model UNIOVI remained at its
indicator “Companies introducing process/product innovations” value of 2 (medium-
low) - action comparison with the hydrogen plant.

After discussion for biofuels (production) business model UNIOVI changed the value of
the indicator “Companies introducing process/product innovations” from 1 (low) to 2
(medium-low) - action comparison with the hydrogen plant.

4.4 Patent applications submitted to EPO

After discussion for batteries model business GIG-TGPE changed the value of the
indicator “Patent applications submitted to EPO” from 4 (medium-high) to 3 (medium).

After discussion for batteries model business UNIOVI changed the value of the indicator
“Patent applications submitted to EPO” from 1 (low) to 2 (medium-low).

After discussion for biofuels (production) model business UNIOVI changed the value of
the indicator “Patent applications submitted to EPO” from 1 (low) to 2 (medium-low).

4.5 Energy users connected to smart grids

After discussion for batteries model business GIG-TGPE changed the value of the
indicator “Energy users connected to smart grids” from 4 (medium-high) to 3 (medium).

After discussion for green Hx plant business model UNIOVI remained at its indicator
“Energy users connected to smart grids” value of 5 (high).

After discussion for green H, plant model business VGB-THGA changed the value of the
indicator “Energy users connected to smart grids” from 1 (low) to 3 (medium) - will not
significantly affect capacity, depends on what we expect (energy storage, powering
public transportation).

After discussion for molten salt plant model business VGB-THGA changed the value of
the indicator “Energy users connected to smart grids” from 1 (low) to 3 (medium) - will
not significantly affect capacity, depends on what we expect (energy storage, powering
public transportation).

After discussion for batteries model business UNIOVI changed the value of the indicator
“Energy users connected to smart grids” from 2 (medium-low) to 3 (medium).
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4.6 Capacity of renewable energy production installed and connected to
the network

After discussion for green H2 plant business model UNIOVI remained at its indicator
“Capacity of renewable energy production installed and connected to the network”
value of 1 (low).

After discussion for molten salt plant model business VGB-THGA changed the value of
the indicator “Capacity of renewable energy production installed and connected to the
network” from 2 (medium-low) to 3 (medium).

After discussion for batteries business model UNIOVI remained at its indicator “Capacity
of renewable energy production installed and connected to the network” value of 2
(medium-low)

After discussion for biofuels (production) model business GIG-TGPE changed the value
of the indicator “Capacity of renewable energy production installed and connected to
the network” from 5 (high) to 3 (medium).

After discussion for biofuels (combustion) model business VGB-THGA changed the value
of the indicator “Capacity of renewable energy production installed and connected to
the network” from 2 (medium-low) to 3 (medium).

4.7 Energy efficiency (support for the smart grid)

After discussion for green H2 plant business model HUNOSA remained at its indicator
“Energy efficiency (support for the smart grid)” value of 3 (medium).

After discussion for molten salt plant model business VGB-THGA changed the value of
the indicator “Energy efficiency (support for the smart grid)” from 2 (medium-low) to 3
(medium).

After discussion for biofuels (combustion) business model UNIOVI remained at its
indicator “Energy efficiency (support for the smart grid)” value of 5 (high) - production
of a large amount of energy.

4.8 Estimated low GHG emissions (tons of CO; equivalent) during the
lifetime of the technology

After discussion for batteries business model GIG-TGPE remained at its indicator
“Estimated low GHG emissions (tons of CO; equivalent) during the lifetime of the
technology” value of 5 (high) — high GHG emissions for batteries only during their
production.

‘ Deliverable 4.3 | Page 36 /70




POTENTIALS

RFCS AM PROJECT

After discussion for green H, plant model business VGB-THGA changed the value of the
indicator “Estimated low GHG emissions (tons of CO, equivalent) during the lifetime of
the technology” from 3 (medium) to 4 (medium-high).

4.9 “Tons” of recycled waste (more waste, lower value)

After discussion for green H; plant model business VGB-THGA changed the value of the
indicator “Tons of recycled waste (more waste, lower value)” from 1 (low) to 3 (medium)
- waste to be recycled are generated.

After discussion for molten salt plant model business VGB-THGA changed the value of
the indicator “Tons of recycled waste (more waste, lower value)” from 1 (low) to
3 (medium) - waste to be recycled are generated.

After discussion for biofuels (production) model business VGB-THGA changed the value
of the indicator “Tons of recycled waste (more waste, lower value)” from 1 (low) to 3
(medium) - waste to be recycled are generated.

4.10 Space required to develop the option (more space lower value)

After discussion for molten salt plant model business HUNOSA changed the value of the
indicator “Space required to develop the option (more space lower value)” from 1 (low)
to 2,5 (between medium-low, and medium).

After discussion for molten salt plant model business UNIOVI changed the value of the
indicator “Space required to develop the option (more space lower value)” from 5 (high)
4 (medium-high) - space is needed for this business model, but not much more than for
others (e.g., batteries)

After discussion for biofuels (production) model business GIG-TGPE changed the value
of the indicator “Space required to develop the option (more space lower value)” from
1 (low) to 2 (medium-low) — space is required for biofuels production.

After discussion for biofuels (combustion) model business GIG-TGPE changed the value
of the indicator “Space required to develop the option (more space lower value)” from
1 (low) to 2 (medium-low) — space is required for biofuels combustion.

After discussion for biofuels (combustion) model business HUNOSA changed the value
of the indicator “Space required to develop the option (more space lower value)” from
4 (medium-high) to 3 (medium) — it is not really big technology in aspect of space
needed.
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4.11 Improvement of quality of offered services within the eco-industrial
park

After discussion for molten salt plant business model CERTH changed the value of the
indicator “Improvement of quality of offered services within the eco-industrial park”
from 5 (high) to 4 (medium-high).

After discussion for batteries business model GIG-TGPE changed the value of the
indicator “Improvement of quality of offered services within the eco-industrial park”
from 5 (high) to 4 (medium-high).

After discussion for biofuels (production) business model UNIOVI changed the value of
the indicator “Improvement of quality of offered services within the eco-industrial park”
from 1 (low) to 2 (medium-low).

After discussion for biofuels (combustion) business model GIG-TGPE changed the value
of the indicator “Improvement of quality of offered services within the eco-industrial
park” from 2 (medium-low) to 3 (medium).

4.12 Benefits/return on investments (CAPEX and OPEX are considered)

After discussion for green H; plant business model HUNOSA remained at its indicator
“Benefits/return on investments (CAPEX and OPEX are considered)” value of 2 (medium-
low) — not a high benefits/return on investments from their point of view.

After discussion for batteries business model GIG-TGPE changed the value of the
indicator “Benefits/return on investments (CAPEX and OPEX are considered)” from 5
(high) to 4 (medium-high).

After discussion for biofuels (combustion) business model GIG-TGPE changed the value
of the indicator “Benefits/return on investments (CAPEX and OPEX are considered)”
from 5 (high) to 4,5 (between high, and medium-high).

4.13 Potential to stimulate other business activities

After discussion for molten salt plant business model GIG-TGPE changed the value of the
indicator “Benefits/return on investments (CAPEX and OPEX are considered)” from 4
(medium-high) to 4 (medium).

After discussion for batteries business model HUNOSA remained at its indicator
“Potential to stimulate other business activities” value of 5 (high) — increasing the other
activities.
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4.14 Energy security degree (independency)

After discussion for green H2 plant business model HUNOSA remained at its indicator
“Energy security degree (independency)” value of 5 (high) — storage solution, important
role for energy security.

After discussion for batteries business model UNIOVI changed the value of the indicator
“Energy security degree (independency)” from 2 (medium-low) to 3 (medium).

After discussion for batteries business model CERTH changed the value of the indicator
“Energy security degree (independency)” from 2 (medium-low) to 3 (medium).

After discussion for biofuels (production) business model VGB-THGA changed the value
of the indicator “Energy security degree (independency)” from 2 (medium-low) to
3 (medium).

After discussion for biofuels (combustion) business model VGB-THGA changed the value
of the indicator “Energy security degree (independency)” from 3 (medium)
to 4 (medium-high).

4.15 Reduction of environmental impact - LCA (higher impact, lower
value)

After discussion for green H, plant business model CERTH changed the value of the
indicator “Reduction of environmental impact - LCA (higher impact, lower value)” from
3 (medium) to 4 (medium-high) - there is not enough information on this variant.

After discussion for batteries business model HUNOSA changed the value of the
indicator “Reduction of environmental impact - LCA (higher impact, lower value)” from
1 (low) to 2 (medium-low) - In this aspect, the components of the battery are important.

4.16 Environmental impact at the place of operation (higher impact,
lower value)

After discussion for molten salt plant business model UNIOVI changed the value of the
indicator “Environmental impact at the place of operation (higher impact, lower value)”
from 2 (medium-low) to 3 (medium).

After discussion for biofuels (production) business model UNIOVI changed the value of
the indicator “Environmental impact at the place of operation (higher impact, lower
value)” from 4 (medium-high) to 3 (medium) — negative impact of biofuels production
at the place of operations.
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4.17 Increased competitiveness of the region

After discussion for batteries business model VGB-THGA changed the value of the
indicator “Increased competitiveness of the region” from 4 (medium-high) to 3
(medium) — not a high influence for increased competitiveness of the region.
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5 Final results — after second Delphi survey

Below are the results obtained from two stages of Delphi expert surveys.

5.1 Full-Time Employment creation

The final results for the indicator “Full Time Employment creation” (after second Delphi
survey) are shown in Table 5-1 and Figure 5-1. The indicator “Full Time Employment
creation” is most relevant for the Eco-industrial park (with virtual power plant)
combined with biofuels (production), or green Hz plant, or biofuels (combustion).

Table 5-1. Result of scenarios output for indicator “Full Time Employment creation” final
after second Delphi survey

Full-Time . .
Green H, | Molten salt . Biofuels Biofuels
Employment Batteries - .
. plant plant (production) | (combustion)
creation
GIG-TGPE 4 4 1 5 4
HUNOSA 3 3 1 5 4
VGB-THGA 3 3 2 4 4
UNIOVI 5 2 2 4 3
CERTH 4 4 2 4 3
Average 3,8 3,2 1,6 4,4 3,6

Full-Time Employment increase

0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e 5|G-TGPE e HUNOSA VGB-THGA === UN|OV| e CERTH

"’

Figure 5-1. Graph of result of scenarios output for indicator “Full Time Employment creation’
final after second Delphi survey
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The final results for the indicator “Full-Time new researchers” (after second Delphi
survey) are shown in Table 5-2 and Figure 5-2.

The indicator “Full-Time new researchers” is most relevant for the Eco-industrial park
(with virtual power plant) combined with biofuels (production), or green H; plant.

Table 5-2. Result of scenarios output for indicator “Full Time new researches” final after

second Delphi survey

Full-Time new Green H, | Molten salt . Biofuels Biofuels
researchers plant plant Batteries (production) | (combustion)
GIG-TGPE 4 2 1 4 3
HUNOSA 2 1 1 4 4
VGB-THGA 2 1 2 3 1
UNIOVI 3 2 1 2 1
CERTH 4 3 2 2 1
Average 3,0 1,8 1,4 3,0 2,0

4.5

3.5

2.5

1.5

0.5

Green H2 plant

e (G|G-TGPE

Full-Time new researchers

Molten salt plant

e HUNOSA

Batteries

Biofuels (production) Biofuels (combustion)

VGB-THGA e UNIOVI

e CERTH

Figure 5-2. Result of scenarios output for indicator “Companies introducing process/product

Research Fund
for Coal & Steel

innovations” final after second Delphi survey
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5.3 Companies introducing process/product innovations

The final results for the indicator “Companies introducing process/product innovations”
(after second Delphi survey) are shown in Table 5-3 and Figure 5.3.

The indicator “Companies introducing process/product innovations” is most relevant for
the Eco-industrial park (with virtual power plant) combined with green H; plant or
biofuels (production).

Table 5-3. Result of scenarios output for indicator “Companies introducing process/product
innovations” final after second Delphi survey

Companies
introducing Green H | Molten salt . Biofuels Biofuels
process/product plant plant Batteries (production) | (combustion)
innovations
GIG-TGPE 4 1 2,5 4 3
HUNOSA 3 3 2 4 3
VGBE-THGA 4 2 4 4 2
UNIOVI 5 1 1 2 2
CERTH 5 3 3 3 2
Average 4,2 2 2,5 3,4 2,4

Companies introducing process/product innovations

N ~_

3 g
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e G|G-TGPE =~ e HUNOSA VGBE-THGA  emmm==UNIQV| === CERTH

Figure 5-3. Graph of result of scenarios output for indicator “Companies introducing
process/product innovations” final after second Delphi survey
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5.4 Patent applications submitted to EPO

The final results for the indicator “Patent applications submitted to EPO” (after second
Delphi survey) are shown in Table 5-4 and Figure 5-4.

The indicator “Patent applications submitted to EPO” is most relevant for the Eco-
industrial park (with virtual power plant) combined with green H, plant or biofuels
(production).

Table 5-4. Result of scenarios output for indicator “Patent applications submitted to EPO”
final after second Delphi survey

ap:I?::;:)ns Green H; | Molten salt Batteries Biofue_ls Biofue.Is
submitted to EPO plant plant (production) | (combustion)
GIG-TGPE 4 3 3 4 3
HUNOSA 2 2 1 3 2
VGBE-THGA 3 2 3 4 1
UNIOVI 3 2 2 2 1
CERTH 3 3 2 2 2
Average 3 2,4 2,2 3 1,8
Patent applications submitted to EPO
4.5
4

3.5

2.5

1.5

17

0.5
0
Green H2 plant  Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e 5|G-TGPE e HUNOSA VGBE-THGA == {JN|QV| e CERTH

Figure 5-4. Graph of result of scenarios output for indicator “Patent applications submitted
to EPO” final after second Delphi survey

‘ Deliverable 4.3 | Page 44 /70




POTENTIALS

RFCS AM PROJECT

5.5 Energy users connected to smart grids

The final results for the indicator “Energy users connected to smart grids” (after second
Delphi survey) are shown in Table 5-5 and Figure 5-5.

The indicator “Patent applications submitted to EPO” is most relevant for the Eco-
industrial park (with virtual power plant) combined with molten salt plant, or batteries,

or green Hy plant.

Table 5-5. Result of scenarios output for indicator “Energy users connected to smart grid”
final after second Delphi survey

Energy users
connected to
smart grids

Green H2z
plant

Molten salt . Biofuels
Batteries ]
plant (production)

Biofuels
(combustion)

GIG-TGPE

HUNOSA

VGB-THGA

UNIOVI

CERTH

AlwWlw u|w

wWlwlw]|lu|wu
wWwlwlw]|lu|wu
N[l ]|w

WINPT WW

Average

3,6

3,8 3,8 1,6

2,4

Energy users connected to smart grids

Green H2 plant

e G|G-TGPE

Molten salt plant

e HUNOSA

Batteries Biofuels Biofuels
(production) (combustion)

VGB-THGA  emmm==UN|OV| === CERTH

Figure 5-5. Graph of result of scenarios output for indicator “Energy users connected to
smart grid” final after second Delphi survey
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5.6 Capacity of renewable energy production installed and connected to
the network

The final results for the indicator “Capacity of renewable energy production installed
and connected to the network” (after second Delphi survey) are shown in Table 5-6 and
Figure 5-6. The indicator “Capacity of renewable energy production installed and
connected to the network” is most relevant for the Eco-industrial park (with virtual
power plant) combined with molten salt plant, or batteries, or green H; plant.

Table 5-6. Result of scenarios output for indicator “Capacity of renewable energy production
installed and connected to the network” final after second Delphi survey

Capacity of
pacity Green H3 Molten salt . Biofuels Biofuels
renewable energy Batteries - .
. plant plant (production) | (combustion)
production
GIG-TGPE 5 5 4 3 4
HUNOSA 5 5 5 1 4
VGBE-THGA 3 3 4 4 3
UNIOVI 1 3 2 1 3
CERTH 4 5 3 2 3
Average 3,6 4,2 3,6 2,2 3,4

Capacity of renewable energy production installed and
connected to the network

4 AN

Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels (combustion)

e G|G-TGPE e HUNOSA VGBE-THGA  emmm=UN|QV| e CERTH

Figure 5-6. Graph of result of scenarios output for indicator “Capacity of renewable energy
production installed and connected to the network” final after second Delphi survey
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5.7 Energy efficiency (support for the smart grid)

The final results for the indicator “Energy efficiency (support for the smart grid)” (after
second Delphi survey) are shown in Table 5-7 and Figure 5-7.

The indicator “Energy efficiency (support for the smart grid)” is most relevant for the
Eco-industrial park (with virtual power plant) combined with molten salt plant, or

biofuels (combustion).

Table 5-7. Result of scenarios output for indicator “Energy efficiency (support for the smart
grid)” final after second Delphi survey

Energy efficienc
gy y Green H; Molten salt . Biofuels Biofuels
(support for the Batteries i )
. plant plant (production) | (combustion)
smart grid)
GIG-TGPE 1 4 5 3 3
HUNOSA 3 3 4 1 2
VGBE-THGA 2 3 5 2 3
UNIOVI 1 4 3 1 5
CERTH 2 4 3 2 4
Average 1,8 3,6 4 1,8 3,4
Energy efficiency (support for the smart grid)
6
5
4
3
2 /
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)

e G|G-TGPE

e HUNOSA

VGBE-THGA === UN|QV| e CERTH

Figure 5-7. Graph of result of scenarios output for indicator “Energy efficiency (support for
the smart grid)” final after second Delphi survey
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5.8 Estimated low GHG emissions (tons of CO; equivalent) during the
lifetime of the technology

The final results for the indicator “Estimated low GHG emissions (tons of CO; equivalent)
during the lifetime of the technology” (after second Delphi survey) are shown in Table
5-8 and Figure 5-8.

The indicator “Estimated low GHG emissions (tons of CO; equivalent) during the lifetime
of the technology” is most relevant for the Eco-industrial park (with virtual power plant)
combined with green H; plant, or molten salt plant.

Table 5-8. Result of scenarios output for indicator “Estimated low GHG emissions (tons of
CO; equivalent) during the lifetime of the technology” final after second Delphi survey

Estimated low
GHG emissions Green H; Molten salt Batteries Biofuels Biofuels
(tons of CO> plant plant (production) | (combustion)
equivalent)
GIG-TGPE 5 5 5 2 1
HUNOSA 4 4 4 3 3
VGBE-THGA 4 4 3 2 1
UNIOVI 5 4 3 2 1
CERTH 5 4 3 2 2
Average 4,6 4,2 3,6 2,2 1,6

Estimated low GHG emissions (tons of CO,
equivalent) during the lifetime of the technology

6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
e G|G-TGPE e HUNOSA VGBE-THGA e UN|QV| e CERTH

Figure 5-8. Graph of result of scenarios output for indicator “Estimated low GHG emissions
(tons of CO; equivalent) during technology lifetime” final after second Delphi survey
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5.9 “Tons” of recycled waste (more waste, lower value)

The final results for the indicator “Tons of recycled waste (more waste, lower value”
(after second Delphi survey) are shown in Table 5-9 and Figure 5-9. The indicator “Tons
of recycled waste (more waste, lower value” is most relevant for the Eco-industrial park
(with virtual power plant) combined with green H2 plant, or molten salt plant.

Table 5-9. Result of scenarios output for indicator “Tons of recycled waste (more waste,
lower value” final after second Delphi survey

“Tons” of recycled
waste (more Green H, | Molten salt . Biofuels Biofuels
Batteries - .
waste, lower plant plant (production) | (combustion)
value)
GIG-TGPE 3 3 1 3 1
HUNOSA 5 3 1 2 1
VGBE-THGA 3 3 1 3 1
UNIOVI 5 2 1 2 1
CERTH 4 4 1 3 2
Average 4 3 1 2,6 1,2
“Tons” of recycled waste (more waste, lower value)
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e GIG-TGPE e HUNOSA VGBE-THGA e UNIOV| e CERTH

Figure 5-9. Graph of result of scenarios output for indicator “Tons of recycled waste (more
waste, lower value” final after second Delphi survey
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5.10 Space required to develop the option (more space lower value)

The final results for the indicator “Space required to develop the option (more space
lower value)” (after second Delphi survey) are shown in Table 5-10 and Figure 5-10.

The indicator “Space required to develop the option (more space lower value)” is most
relevant for the Eco-industrial park (with virtual power plant) combined with batteries.

Table 5-10. Result of scenarios output for indicator “Space required to develop the option
(more space lower value)” final after second Delphi survey

Space required to
P 9 Green H, | Molten salt . Biofuels Biofuels
develop the Batteries - .
. plant plant (production) | (combustion)
option
GIG-TGPE 2 3,5 5 2 2
HUNOSA 2 2,5 4 3 3
VGB-THGA 3 3 4 2 2
UNIOVI 2 4 4 2 1
CERTH 3 3 4 2 3
Average 2,4 3,125 4,2 2,2 2,2

Space required to develop the option (more space lower

value)
6
5
4
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e G|G-TGPE e HUNOSA VGB-THGA === {UNIQV| === CERTH

Figure 5-10. Graph of result of scenarios output for indicator “Space required to develop the
option (more space lower value)” final after second Delphi survey
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5.11 Improvement of quality of offered services within the eco-industrial
park

The final results for the indicator “Improvement of quality of offered services within the
eco-industrial park” (after second Delphi survey) are shown in Table 5-11 and Figure 5-
11. The indicator “Improvement of quality of offered services within the eco-industrial
park” is most relevant for the Eco-industrial park (with virtual power plant) combined
with green H; plant, or biofuels — combustion & production.

Table 5-11. Result of scenarios output for indicator “Improvement of quality of offered
services within the eco-industrial park” final after second Delphi survey

Improvement of . .
] Green H, | Molten salt . Biofuels Biofuels
quality of offered Batteries i i
. plant plant (production) | (combustion)
services
GIG-TGPE 3 4 4 4 4
HUNOSA 4 2 2 4 4
VGBE-THGA 3 2 4 3 3
UNIOVI 5 3 2 2 4
CERTH 5 4 2 4 4
Average 4 3 2,8 3,4 3,8

Improvement of quality of offered services within the eco-
industrial park

=

0
Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e G|G-TGPE === HUNOSA VGBE-THGA  e====UNIOV| === CERTH

Figure 5-11. Graph of result of scenarios output for indicator “Improvement of quality of
offered services within the eco-industrial park” final after second Delphi survey
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5.12 Benefits/return on investments (CAPEX and OPEX are considered)

The final results for the indicator “Benefits/return on investments (CAPEX and OPEX are
considered)” (after second Delphi survey) are shown in Table 5-12 and Figure 5-12.

The indicator “Benefits/return on investments (CAPEX and OPEX are considered)” is
most relevant for the Eco-industrial park (with virtual power plant) combined with
biofuels (combustion), or biofuels (production), or green H; plant.

Table 5-12. Result of scenarios output for indicator “Benefits/return on investments (CAPEX
and OPEX are considered)” final after second Delphi survey

Benefits/return
on investments Green H, | Molten salt Batteries Biofuels Biofuels
(CAPEX and OPEX plant plant (production) | (combustion)
are considered)
GIG-TGPE 4 3 4 4 4
HUNOSA 2 3 3 3 4,5
VGB-THGA 3 2 4 3 3
UNIOVI 3 3 2 3 4
CERTH 4 3 2 3 3
Average 3,2 2,8 3 3,2 3,7

4.5

35

2.5

1.5

0.5

Benefits/return on investments (CAPEX and OPEX are

considered)

Biofuels
(combustion)

Biofuels
(production)

Green H2 plant Molten salt plant Batteries

e G|G-TGPE e HUNOSA VGB-THGA === {N|OV| e CERTH

Figure 5-12. Graph of result of scenarios output for indicator “Benefits/return on
investments (CAPEX and OPEX are considered)” final after second Delphi survey
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The final results for the indicator “Potential to stimulate other business activities” (after
second Delphi survey) are shown in Table 5-13 and Figure 5-13. The indicator “Potential
to stimulate other business activities” is most relevant for the Eco-industrial park (with
virtual power plant) combined with green H; plant, or biofuels production.

Table 5-13. Result of scenarios output for indicator “Potential to stimulate other business
activities” final after second Delphi survey

Potential to . .
) Green H2 | Molten salt . Biofuels Biofuels
stimulate other Batteries - .
. ... plant plant (production) | (combustion)
business activities
GIG-TGPE 4,5 2,5 2 5 4
HUNOSA 5 2 2 5 4
VGBE-THGA 5 2 5 3 2
UNIOVI 5 2 2 4 2
CERTH 4 3 3 3 3
Average 4,7 2,3 2,8 4 3

Potential to stimulate other business activities

T~

/.

Green H2 plant

e G|G-TGPE

Molten salt plant

e HUNOSA

Batteries

VGBE-THGA e UNIOVI

Biofuels (production)

Biofuels

(combustion)

e CERTH

Figure 5-13. Graph of result of scenarios output for indicator “Potential to stimulate other
business activities” final after second Delphi survey
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5.14 Energy security degree (independency)

The final results for the indicator “Energy security degree (independency)” (after second
Delphi survey) are shown in Table 5-14 and Figure 5-14. The indicator “Potential to
stimulate other business activities” is most relevant for the Eco-industrial park (with
virtual power plant) combined with biofuels combustion and production.

Table 5-14. Result of scenarios output for indicator “Energy security degree (independency)”
final after second Delphi survey

Energy security Green H, | Molten salt . Biofuels Biofuels
egree Batteries . :
(independency) plant plant (production) | (combustion)
GIG-TGPE 3 4 5 > >
HUNOSA 5 4 5 > 4
VGBE-THGA 4 3 4 3 4
UNIOVI 4 3 3 > >
CERTH 4 4 3 4 >
Average 4 3,6 4 &4 4,6

Energy security degree (independency)

4

3

2

1

0

Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e 5|G-TGPE e HUNOSA VGBE-THGA === |JN|OV| s CERTH

Figure 5-14. Graph of result of scenarios output for indicator “Energy security degree
(independency)” final after second Delphi survey
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5.15 Reduction of environmental impact - LCA (higher impact, lower
value)

The final results for the indicator “Reduction of environmental impact - LCA (higher
impact, lower value)” (after second Delphi survey) are shown in Table 5-15 and Figure
5-15. The indicator “Reduction of environmental impact - LCA (higher impact, lower
value)” is most relevant for the Eco-industrial park (with virtual power plant) combined
with green H; plant, or molten salt plant.

Table 5-15. Result of scenarios output for indicator “Reduction of environmental impact -
LCA (higher impact, lower value)” final after second Delphi survey

Reduction of
) Green H; | Molten salt . Biofuels Biofuels
environmental plant plant Batteries (production) | (combustion)

impact - LCA
GIG-TGPE 3,5 3 2 2 1
HUNOSA 5 4 2 2 1
VGB-THGA 5 5 4 3 2
UNIOVI 5 5 4 3 2
CERTH 4 3 3 2 3
Average 4,75 4,25 3,25 2,5 2

Reduction of environmental impact - LCA (higher
impact, lower value)

06-Jan
05-Jan
04-Jan
03-Jan
02-Jan
01-Jan
00-Jan

Green H2 plant  Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)

e G|G-TGPE e HUNOSA VGB-THGA  emm===UN|OV| s CERTH

Figure 5-15. Graph of result of scenarios output for indicator “Reduction of environmental
impact - LCA (higher impact, lower value)” final after second Delphi survey
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5.16 Environmental impact at the place of operation (higher impact,
lower value)

The final results for the indicator “Environmental impact at the place of operation
(higher impact, lower value)” (after second Delphi survey) are shown in Table 5-16 and
Figure 5-16. The indicator “Environmental impact at the place of operation (higher
impact, lower value)” is most relevant for the Eco-industrial park (with virtual power
plant) combined with green H; plant, or batteries, or molten salt plant.

Table 5-16. Result of scenarios output for indicator “Environmental impact at the place of
operation (higher impact, lower value)” final after second Delphi survey

Environmental
impact at the Green H2 | Molten salt ] Biofuels Biofuels
place of plant plant Batteries (production) | (combustion)
operation
GIG-TGPE 3 3 5 2 1
HUNOSA 4 3 3 2 1
VGBE-THGA 5 5 5 3 2
UNIOVI 5 4 3 2 1
CERTH 4 4 4 3 2
Average 4,2 3,8 4 2,4 1,4

Environmental impact at the place of operation (higher
impact, lower value)

4

3

2

1

0

Green H2 plant Molten salt plant Batteries Biofuels (production) Biofuels
(combustion)
e G|G-TGPE e HUNOSA VGBE-THGA e UN|QV| s CERTH

Figure 5-16. Graph of result of scenarios output for indicator “Environmental impact at the
place of operation (higher impact, lower value)” final after second Delphi survey
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5.17 Increased competitiveness of the region

The final results for the indicator “Increased competitiveness of the region” (after
second Delphi survey) are shown in Table 5-16 and Figure 5-16. The indicator “Increased
competitiveness of the region” is most relevant for the Eco-industrial park (with virtual
power plant) combined with green H; plant, or biofuels (production).

Table 5-17. Result of scenarios output for indicator “Increased competitiveness of the

region” final after second Delphi survey

Increased . .
. Green Hz | Molten salt . Biofuels Biofuels
competitiveness Batteries - _
. plant plant (production) | (combustion)
of the region
GIG-TGPE 4 2 2 5 4
HUNOSA 5 2 2 5 4
VGBE-THGA 4 3 3 4 3
UNIOVI 5 3 2 4 5
CERTH 4 4 3 4 4
Average 4,4 2,8 2,4 4,4 4
Increased competitiveness of the region
6
5 \
4
A
3
2
1
0
Green H2 plant Molten salt plant Batteries Biofuels Biofuels
(production) (combustion)
———GIG-TGPE === HUNOSA VGBE-THGA e=m==UNIOV| === CERTH

Figure 5-17. Graph of result of scenarios output for indicator “Increased competitiveness of
the region” final after second Delphi survey
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6 Conclusions and lessons learnt

Considering 17 direct result indicators derived from the targets set by the European
Green Deal and related taxonomy and the Regional Policy indicators for the Just
Transition Fund, a research for five business models was conducted by means of a Delphi
study: (1) Eco-industrial park (with virtual power plant) + green H; plant; (2) Eco-
industrial park (with virtual power plant) + molten salt plant; (3) Eco-industrial park (with
virtual power plant) + batteries; (4) Eco-industrial park (with virtual power plant) +
biofuels (production); (5) Eco-industrial park (with virtual power plant) + biofuels
(combustion).

The final results are summarized in Table A-1 and Figures A-1 to A-5, presented in the
Annex. Taking into account all 17 direct result indicators, the business model that
received the highest score is the eco-industrial park (with virtual power plant) and a
green H; plant.

The greatest added value of this deliverable is the methodology developed to assess
scenarios for the use of end-of-life coal mines and coal-fired power plants, along with
closely related neighbouring industries. The final results presented in this Deliverable,
developed with the use of the above mentioned methodology, has been carried out in
accordance with the knowledge and experience of the involved experts and are not site
specific. The developed methodology is an important tool for assessing the potential of
specific decommissioned mining plants or power plants. Each of the parameters of the
analysed system is of significant importance and may influence the final results of the
study and, above all, the selection of the most optimal technology.

The lessons relevant to the Project from this deliverable can be summarised as follows:

1. While considering a portfolio of solutions (business models), and although the
results obtained are different for individual technologies, none of them should
be rejected. The site specific requirements may differ due to the "weighting" of
technology for individual locations.

2. To select the scenario outputs and result indicators, the targets set by the
European Green Deal and related taxonomy and the Regional Policy indicators
for the Just Transition Fund were considered, together with the eleven thematic
objectives defined according to European Union (EU) Regulations 1300/2013,
1301/2013 and 1303/2013.

3. The study “"Development of a system of common indicators for European
Regional Development Fund and Cohesion Fund interventions after 2020” that
was also focused on the eleven thematic objectives was of a big help to achieve
the goals of this task.
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4. It was necessary to undergo two rounds of the DELPHI survey with experts due
to the fact that some results were sensitively deviated from the average. The
second experts survey facilitates a consensus agreement for all the direct result

indicators.
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7 Glossary

AEL — Associated emissions levels

APV — Agrophotovoltaics

BAT — Best available technique

CCGT — Combine-Cycle Gas Turbine

CAES — Compressed Air Energy Storage

CSP — Concentrated Solar Power

DNSH — Do no significant harm

EPA — United States Environmental Protection Agency
ES — Ecosystem Services

EU — European Union

GHG — Greenhouse gas

GTP — Geothermal Technologies Programme
I&C — Instrumentation and control

ILUC — Indirect land use change

IT — Information Technology

MICMAC — Software tool for structural analysis developed by the Institut d’Innovation
Informatique pour I'Entreprise 3IE

MORPHOL - Software tool for morphological analysis developed by the Institut
d’Innovation Informatique pour I'Entreprise 3IE

MSP — Malten Salt Plant
NASA — National Aeronautics and Space Administration
NPV — Net Present Value

PHS — Pumped Hydroelectric Storage
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PCBs — Polychlorinated Biphenyls

PV — Photovoltaic

R&D — Research and Development

RE — Renewable Energy

RE H&C — Renewable Heating and Cooling
RFCS — Research Fund for Coal and Steel
RTE — Roundtrip efficiency

SMR — Small Modular Reactors

TRL — Technology Readiness Level

UNIOVI — University of Oviedo

UPHS — Unconventional Pumped Hydro Storage

VPP — Virtual Power Plant
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