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NOW FOR HOW LONG DO YOU KNOW OUR
= o0 COMPANY NOW GMBH?

GG

Since 2020 or less than a year

o

Since more than a year

Since more than two years

o

Since more than five years

(@)
~— ~— T ~—  ~—

M

Since 12 years




=== TOWARDS SUSTAINABLE ENERGY AND MOBILITY NOW

Integrated implementation of German national funding programs by NOW GmbH NOW-GMBHR.DE

Battery Electric Mobility

-
qﬂ?\ Research and development,
market activation, concepts

Charging Infrastructure

NIP*
Research and development, @ Coordination @ gzi'(gge\;‘;gigbu”dup, normal and
market activation Implementation
Networking
Acceptance
Export Initiative Environmental Visibility

Technology

German-Japanese cooperation for S~ Mobility and Fuels Strategy
PtG, development cooperation for g Pilot projects, alternative fuels, LNG
H2/FC technologies, cooperation with as a marine fuel

the GIZ

= 4 | 10.07.2020 * National Innovation Program Hydrogen and Fuel Cell Technology
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=== THE NATIONAL HYDROGEN STRATEGY (NWS) NOW

= NOW-GMBH.DE

— - -w
-

* Die : NATIONALE
“%> | Bundesregierung WASSERSTOF-
Schsebemen
o Envionmde

Interministerial strategy of the federal government

B ie Nationale ' = Acknowledgement of the role of hydrogen in the energy system
®Wasserstoffstrategie

" f‘ :

P .

¥y

= |ntegration of ongoing and planned programs of the government
= Definition of additional necessary measures

= 38 concrete measures across the complete value chain

£
&

= Budget: 7 billion Euro (national) + 2 billion Euro (international)

& & = Focus on green hydrogen

6 | 1007.2020



=== GERMANYS FEDERAL CLIMATE PROTECTION PLAN NOW

. . .. = NOW-GMBH.DE
All sectors with ambitious objectives

National Objectives 2030 for Sectoral Climate Protection
Reduction of emissions since 1990 and plan for the next 11
years (in mio. t CO,)

890
358
173-183
181
119 160 140-143 72
70-72 95-98 58-61
1990
e O
O 2030 | O
Total Energy Building Transport Industry Agriculture

= 7 | 10.07.2020 Source: NOW, based on BMU ,,Klimaschutz in Zahlen”



=== RENEWABLE ENERGY IN THE GERMAN ENERGY SYSTEM

Contribution of renewable energy to electrity and energy consumption

| 10.07.2020
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2000 2005 2010 2015 2018 Ziel Ziel Ziel
20202 20252 20302

-—=@=== Share of Renewable Energy in total energy consumption

Source: BMWi, Energiedaten: Gesamtausgabe 10.2019

Share of Renewable Energy in total electric power consumption

NOW

= NOW-GMBH.DE



== ENERGY IMPORT OF GERMANY
Nettoimport dependency of energy 2018

In % of primary energy consumption

100

90

88,4

70

50

30

10

-10

coal

Quelle: Arbeitsgemeinschaft Energiebilanzen

= | 10.07.2020

97,2
Total 70,1 %
||
-2,1
brown coal Mineral oil

(AGEB)

96,2

Natural gas

100,0

Nuclear energy

NOW

= NOW-GMBH.DE



=== CURRENT POLITICAL DEVELOPMENTS B \NE@AVAV/

Various political Strategies & Funding programs o Ry S

e 58

Funding

Goals alone are not

International SUffiCient.

Climate
Initiative Real life

laboratories We n EEd

for the
. Enerey- implementation of
pgltr:;tiin PtX action :I:rl;?:lrn‘:g-
plan 2030 HAED program Climate meaSU res.
protection
energy
intensive
National industries
Innovation

program

= 10 | 10.07.2020



== NATIONAL HYDROGEN STRATEGY National organization for
Coordination of activities in different sectors and for Hyd rogen and Fuel cell

different applications T
echnology
B | f .
Byndesministerium Bundesministerium fiir - O | ICS
* | diials mhrasruktr *® | ind Entwickung
N /7 111
‘ Bundesministerium : % Auswartiges Amt
% | LunrdBIy(?r:gﬁung v |
VAR
R | P R | R Ul Natoachutz o= OW-GMBH. DE
und Heimat und nukleare Sicherheit
%
Potential: Q— Lﬁ
— Establishment of Germany as leading market Research Industry

— Fulfilment of national climate targets
Professional support, consultation and

— Export of technology and resources coordination

= 11 | 10.07.2020



=== THE ROLE OF HYDROGEN IN TOMORROW'’S INTEGRATED NOW
ENERGY SYSTEM NOW-GMBH.DE

Renewable Energies

QOD

Power-to-liquid

Smart grids

H; 1)k

—

P power grid
d_ ogas grid /

Trade and industry

Domestic energ /

7 =

POES Integrated
Base load energy system

QO0BOCLU06 O

Off-grid supply

& poret gﬂdo Source: NOW GmbH
Storage gas grid

= 12 | 10.07.2020
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NOW IN WHICH SECTORS AND SEGMENTS DO
NS YOU SEE GREEN HYDROGEN IN THE FIRST
PLACE?

@@ More than one answers are possible

a) Intransport (direct use of hydrogen)
b) Intransport (power-based liquid fuels)
c) In heat
d) In refineries

)

In steel production

D 0

) In chemical industries




=== THE 38 MEASURES OF THE STRATEGY NOW

: : L = NOW-GMBH.DE
Integration of new, planned, and ongoing measures of the all ministries

Hydrogen production (4 measures) m

Initiation market ramp-up of the technology and

Hydrogen use
yeros establish value creation in Germany

= Mobility (9 measures)

“é = |ndustry (4 measures) 2030
L2 | = Heat (2 measures)
Py Phase 2
0 2023 Strqngthen n'?asfket ramp-up .
™~ [ Infrastructure and supply (3 measures) ® Rl e
. . . Phase 1
Research, education, and innovation (7 measures) Start market ramp-up,

Harness opportunities

European activities (4 measures) 2020 Source: National Hydrogen Strategy
]

International hydrogen economy (5 measures)

2 billion €

= 15 | 10.07.2020



=== THE GOVERNANCE STRUCTURE

Implementation monitoring and refinement of the strategy

State Secretaries' Committee on Hydrogen

Monitori
Advises and T

NOW

= NOW-GMBH.DE

Strategic management: decides on targets,
objectives, action plan, etc.

>

ng report

supports

National Hydrogen Council

& chair

Production, research, and innovation,
decarbonisation of industry, transport,
and buildings/heat, infrastructure,
international prtnerships, climate
and sustainability

Coordinates

Supports

Cordination

Office Supports ministries and

Council

Project management

Project structure for
implementing the Strategy

Advises and makes recommendation

__ Ministry!und Lander representatives as guest

Develops Action Plan

Monitoring and supports

>

for action, provides specialist support

<

Measure 1 Measure 2 Measure 3 Measure 4

* Elected by the members of the National Hydrogen Council
1 e.g at Director-General level

= 16 | 10.07.2020

Measures are implemented by responsible
government representatives in cooperation
with relevant (also international) partners

>

Source: National Hydrogen Strategy



=== HYDROGEN PRODUCTION NOW

. . = NOW-GMBH.DE
Measures 1 to 4: operation framework for electrolysis

€/kg H,

A

H, production costs with 15,4 ct/kWh energy costs

Reward of 300 €/t CO,
No grid charges

No further charges like EEG and taxes Measures for

- market
activation

1
1
l
Flexibility for purchasing green electricity |
1
|

Combination of both measures

H, for fuel cell vehicles
_ Competitive production costs

_ in target market
H, for industry and the heat sector

Source: Study IndWEDe, www.now-gmbh.de
= 17 | 10.07.2020



=== HYDROGEN PRODUCTION NOW

. . = NOW-GMBH.DE
Measures 1 to 4: operation framework for electrolysis

Partly meet demand of 90-110 TWh by 2030
with up to 5 GW installed capacity by 2030 and

additional 5 GW by 2035 o m", Total capacity: 35,0 MW
o
o

[ | ¢ Hydrogen

- o u ® in operation 14,0 MW
o

1. Improvement of regulatory framework, Methane
- . . o® B in operation 7,3 MW
evaluation of price components, establish ®” . = planned 20 Mw

CO2 pricing, aim to exempt EEG taxation
2. Enabling new business and cooperation
models (regulatory unbundling).

Support Of IndUStry by fundlng eIECtrOIySIS Source: Press release TUV Siid https://www.tuvsud.com/en/press-and-
4. Assignment of Offshore-areas for green H2 media/2019/march/power-to-gas-plants-in-first-commercial-applications

production

o

= 18 | 10.07.2020



=== USE IN TRANSPORT SECTOR NOW

Measures 5 to 13: Fuel cell applications and power-based fuels NOW-GMBH.DE

Ramp up of fuel cell applications over all segments and respective 100 Hydrogen refueling stations until
infrastructure as well as power-based fuels. 2021 and first fleets of passenger

m vehicles, busses and trains.

Implementation of Renewable Energy Directive Il

Strengthen National Innovation Program HFC b S |
Support for power-based liquid fuels

Support a respective infrastructure for hydrogen powered vehicles

fe pY = b

Support the development of next phase of AFID (Alternative
Infrastructure Directive) on the European Level

10. Establishment of a supply industry for fuel cell systems

11. Target driven development of Clean Vehicle Directive

12. Carbon-based differentiation of truck toll A
13. International harmonization of standards (RCS) Source: Alstom | |

= 19 | 10.07.2020



== NIP 2016 - 2026 JNOW

Measure 6: National Innovation Program Hydrogen and Fuel Cell Technology NOW-GMBH.DE

Research and development Market activation

oooooooo

Cogeneration

Applied . Hydrogen from '
Fundamental PP ) Hydrogen in ydrog (domesfﬂc energy .
research and Demonstration renewable supply/industry) .
research transport e o
development energy sources secure power : .
supply

* The
Federal Government

Value creation / competitiveness Germany

Combining R&D funding

10 years Federal funding € 1.4 bn with market activation

= 20 | 10.07.2020



USE IN TRANSPORT SECTOR NOW

Measure 6: HyLand projects within NIP = NOW-GMBH.DE

3 HYPERFORMER 6

= { S/-‘ De IO ment Applications
Rugen Slralsund’k _,/ p y

Region "’\/:/‘
\ HYLAND
Stadt f Hydrogen regions -/ 13 HYEXPERTS 28
[‘ Brake EE < 3 in Germany i o Concepts Applications
(&8 o \ N
}‘ Landkreis m s .7

1 Emsl .
msland - = ° Landkreis 0:0:’ o
Nordwest e S %

J/ 8 = & : g G HreenroRmen p 9 HYSTARTER -

NetWOrk Applications

Kreis : ! “?l_adl
'Recklinghausen Weimar

” 5 | HYEXPERTS
) . it
Stadt L:l:gtr:g;s Me Il opon~ I”
Essen

! g 0
f = . g Rlnm Necka: T
8B 55, HYSTARTER i
g £X
EE Stadt
\ Fulda
Stadt Frankfurt
| __amMain__

EE Neustadt a. d.

| Bundesland Waldna?h
! _ Saarland m

U Metropolregion
—\ in-
S Rhein-Neckar
e
T ¥ e =
// | Stadt | / o Rogion
| Reutlingen e ]
/ = oo Sl;?':l ! Ingolstadt | | Landshut
oY
5

/ y
( | Region |
A\ (J;?Jlf EE | Aligau | ___—>
p S W Seems

" Landkreis ’(_\ Y =

o
Oneaigas v Source: NOW GmbH

= 21 | 7/10/2020




=== |[NDUSTRIAL USE NOW

Measures 14 to 17: Market for green hydrogen in the industry sector NOW-GMBHR.DE

Substitute existing industrial usage of grey H2; enable decarbonization Existing market of 55 TWh grey H2
of additional processes, e.g. green steel production Three programs and first projects initiated
14. Support for transition to GHG low / neutral processes: three \, ;ﬁ@

programs on ,decarbonizing the industrial sector’, Hydrogen use in
industrial production’ (2020-2024) and ,avoiding and using CO2 in
industries relying on base substances’

15. Pilot program for Carbon Contracts for Difference (CfD).

16. Consideration of demand quote for climate-friendly base substances

17. Stakeholder processes for long term decarbonization strategies:

- Chemical industry

- Steel

- Logistics

- Aviation

- Other sectors

......

Source: Thyssenkrupp Steel, Carbon2Chem

= 22 | 10.07.2020



=== JSE FOR HEAT AND BUILDING
Measures 18 and 19: Fuel cell CHP and H2-Readiness

Support further deployment of
FC systems for residential use
Enable use of H2 in power
sector

18. Continue established
programs within Energy
efficiency incentive
program

19. Asses possibility to fund ‘H2
ready’ installations under
combined heat and power
act

= 23 | 10.07.2020

R&D
Projects

Volume

Research Demonstration Market Market penetration
& & introduction
development Field tests

i

NIP 1 FC CHP
guideline

NIP 1 Field
test CALLUX

\
1
1
1
1
1
1
1
1
1
1
1
1
1
1

e

NOW

= NOW-GMBH.DE

Saturation

KfW-Program 433 for FC-
CHP

time

Typical innovation and establishment process of new technologies

Source: NOW GmbH

A 4



=== |[NFRASTRUCTURE AND SUPPLY NOW

Measures 20 to 22: Infrastructure for hydrogen supply NOW-GMBH.DE

—
“ Nordsee Osioe

o 0 Nordsee
Establish secure, reliable and needs-based -
supply, leverage existing infrastructure, initiate
needed new elements

m :

20. Stakeholder process to identify need for i o P
action and complete recommendations for '
action.

21. Improve links between electricity, heat and
gas infrastructure (Planning, financing, Nurnberg
regulatory framework, EU-integration)

22. Build-up of demand based refueling &
infrastructure (incl. rail and water ways). ik
Availability to individual and commercial
operator, focus on fleets

Hamburg

Berlin

Frafkfurt am
Maid s

Leaflet | © GeoBasis-DE / BKG | Ingenieurgruppe IVV mit Berechnungen ISB, DLR, RLI | Version 1.0 |
Lizenzinformation

= 24 | 10.07.2020



==== RESEARCH, EDUCATION AND INNOVATION

Measures 23 to 25: integration and bundling of research activities

Secure future success by support of
research and training specialists as
foundation for research and innovation

23. Development of hydrogen-Roadmap
to serve as guideline highlighting the
areas with need for research and
action

24. Demonstration projects for
international supply chains.

25. Cross ministry research campaign
,hydrogen technologies 2030 (various
measures incl. Real life laboratories)

= 25 | 10.07.2020

Reallabore der \
Energiewende 5>

. /9\' >
“ ‘ﬂ SCHLESWIG-
“ L"\ HOLSTEIN
N\ ( 3‘-5;
S =
= 2\ =
Fo 4 ) _BREMEN HAMBURG
\ \ J

@ X

MECKLENBURG-
VORPOMMERN

o)

NIEDERSACHSEN { BERLIN
ol

/*f?— X - ;’/ijv
~7 N

2 ‘23 ‘
)

el ™M

HESSEN

\/3\4 BAYERN
\ 4
BADEN-WURTTEMBERG

BRANDENBURG

| SACHSEN (1)
b @

NOW

= NOW-GMBH.DE

Reallabore: 11 H, Projekte
1 | CCU P2C Salzbergen

3 | DOW Stade — Green MeOH
4 | Element Eins

5 | H2 Wyhlen

7 | Norddeutsches Reallabor
| 9| ReWest100

12 | EnergieparkBL

13 | GreenHydroChem

14 | H2Stahl

15 | HydroHub Fenne

18 | ReflLau

Source: Reallabore der Energiewende, BMWi



=== RESEARCH, EDUCATION AND INNOVATION JNOW

. . . = NOW-GMBH.DE
Measures 26 to 29: Various activities for research and education

Secure future success by support of research and
training specialists as foundation for research
and innovation

26. Pioneering project for scientific policy advice

27. Continuation of German Aviation research
program for hybrid-electric aviation (power
trains and on-board power supply)

28. Continuation of maritime.green funding
program (25 Mio. € from 2020-2024)

29. Foster education and vocational training
nationally and internationally

Source: GO4H2 project NIP

= 26 | 10.07.2020
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GG

NOW

- NOW-GMBH.DE

WHERE DO YOU SEE THE BIGGEST
POTENTIAL FOR INTERNATIONAL
COLLABORATION?

More than one answers are possible

a) Developing supply chains

O

Demonstrating technology at scale in joint projects

o O

)

)

) Accelerating deployment through political cooperation
) Developing common regulation, codes and standards

)

e) Establishing sustainability and certification criteria



=== GLOBAL DRIVERS FOR HYDROGEN NOW

Acknowledging local potential of hydrogen NOW-GMBH.DE

@X%’ Realization of national
climate targets

@ Export market for
ﬂ renewable energy
Development of new

(1)
X Infrastructures

Export of technology- and
Resources

c Increase of import

independence
Source: NOW GmbH

= 29 | 10.07.2020



==== HYDROGEN IN THE INTERNATIONAL CONTEXT NOW

Potential hydrogen production cost by PV-and wind power NOW-GMBH.DE

USD/kgH,

B <=6
Bl 16-18
B 18- 20
B 20-22
22-24
24 -26
26-28
28-30
30-32
32-34

o Pp— 34-36
; e — B 36-38
Bl 38-40

T - Bl - 40

Notes: This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers
and boundaries and to the name of any territory, city or area. Electrolyser CAPEX = USD 450/kW,, efficiency (LHV) = 74%; solar PV
CAPEX and onshore wind CAPEX = between USD 400-1 ooo/kW and USD goo-2 500/kW depending on the region; discount rate =
8%.

Source: IEA analysis based on wind data from Rife et al. (2014), NCAR Global Climate Four-Dimensional Data Assimilation (CFDDA)

Hourly 40 km Reanalysis and solar data from renewables.ninja (2019).
Source: The Future of Hydrogen, IEA 2019

= 30 | 10.07.2020



=== NEED FOR ACTION AT EUROPEAN LEVEL NOW

Measure 30: establishing standards for sustainability and quality NOW-GMBH.DE

Bilanzierungssystem

Nachhaltigkeits-
kriterien

Deutschland / Europa PtX-Produktionslander

Technologie Wissenstransfer

Source: NOW GmbH

= 31 | 10.07.2020



=== NEED FOR ACTION AT EUROPEAN LEVEL NOW

= NOW-GMBH.DE

Measure 31 to 33: Strengthen European market through collaboration

Leverage internal European market and
collaboration; use EU presidency to progress
hydrogen, e.g. in the context of legislation on
sector coupling and gas market design

31. Intensify collaboration through joint cross
border hydrogen project as part of IPCEI

32. Accelerate implementation for EU H2
initiatives as part of European Clean Deal

33. Evaluate possibility to establish European
hydrogen society for joined development
of international production capacities

Source: NOW GmbH

= 32 | 10.07.2020



=== |[NTERNATIONAL MARKET FOR HYDROGEN NOW

Measures 34, 35 and 38: Energy partnership and hydrogen alliance NOW-GMBH.DE

Bundesministerium I
A | fur Wirtschaft Energie’, Wende s
und Energie Hirge

Assume global responsibility, make green hydrogen competitive,
increase international cooperation to maximize opportunities for

economic policy, climate change mitigation, foreign policy and 2019
development policy. Allow to convert production and the export of JAHRESERICHT
fossil fuels to hydrogen. ENERGIEPARTNERSCHAFTEN

UND ENERGIEDIALOGE

34. Integrate hydrogen into bilateral energy partnerships and

dialogues with strategic partners nT
35. Increase collaboration with partners by establishing international

hydrogen alliance "-EEE .” --|‘
36. Dialogue with countries exporting fossil energies for energy -

transition processes i [ v oS S

TURKEI | UKRAINE | USA | VEREINIGTE ARABISCHE EMIRATE

= 33 | 10.07.2020



=== |[NTERNATIONAL MARKET FOR HYDROGEN NOW

: . . == NOW-GMBH.DE
Measure 36: International, multilateral partnerships

Market size

Global H2 market HEM - Political framework and outreach

/
IPHE - Strategic coordination
Deployment
ploy Vs

CEM - Policy framework on deploym

MI and IC#8 - Demonstration and integratio

today time

IEA & associated TCPs - Research and development

Demonstration

Pilot projects c—

—

Research and
development

Phases of Hydrogen deployment Involvement of associated organizations Source: NOW GmbH

= 34 | 10.07.2020



=== |[NTERNATIONAL MARKET FOR HYDROGEN NOW

Measure 36: International, multilateral partnerships

Reallabore /
HYLAND /...

= NOW-GMBH.DE

Potential of the Initiatives:

H2 Valley

= 35 | 10.07.2020

Demonstration of and story line for H2 Technologies
Stakeholder network

Including existing initiatives

Including national stakeholders in international activities

Knowledge transfer and link between both national and
international activities

Mission Innovation

|C#8

Source: NOW GmbH



=== |[NTERNATIONAL MARKET FOR HYDROGEN NOW

: : . . = NOW-GMBH.DE
Measure 37: Pilot projects in partner countries

Environmental friendly use of H,/FC-Technology
Off-grid and decentralized energy supply

¥
@ Knowledge transfer 'mprQYe ife
conditions
/9 Technology transfer Sustainable
economy

UMWELTSCHUTZ
made in Gerr

Source: NOW GmbH ,
ade in Germany
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Innovation Programme Hydrogen and Fuel Cell E-mail:  julius.vonderohe@now-gmbh.de
Technology (provisional) Internet: www.now-gmbh.de

NOW GmbH | Fasanenstr. 5 | D-10623 Berlin

E-mail:  geert.tjarks@now-gmbh.de

Internet: www.now-gmbh.de




	Slide 1 
	Slide 2 
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 
	Slide 30 
	Slide 31 
	Slide 32 
	Slide 33 
	Slide 34 
	Slide 35 
	Slide 36 
	Slide 37 

