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Paul Dowman-Tucker, CEO, Bowman Power

Cleantech Europe, May 2019

WWW.BOWMANPOWER.COM
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THE INDUSTRY IS
ELECTRIFYING




THE TIME HAS COME FOR
ELECTRIFIED TURBOMACHINERY

« 415,000 stationary gensets (0.5 - 2.0 MW) *

« 4,2 million heavy duty trucks sold in 2018 alone ~
» 100,000+ locomotives 2

e 1.12 million transport ships 4
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OUR TECHNOLOGIES

Electric Turbo
Compounding

Power Electronics E-Compressor E-Turbo
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DEVELOPMENT DEVELOPMENT




Road transport

Rail transport

Marine transport Datacentres
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Renewables
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Agriculture E Battery charging




BENEFITS

POWER GENERATION TRANSPORT

 Reduced emissions Reduced real drive emissions (RDE)
 Reduced fuel use * Reduced extra urban fuel consumption
* Improved power density * Increased maximum torque and power

Faster response - Better user experience




ETC ACHIEVEMENTS

« 15+ years of R&D

« 800+ systems sold and in operation
« 22+ million field hours of operation

« 700+ GWh of free energy generated
« >300,000 tonnes of CO, avoided

KEY PROJECTS

« Collaborating on fourth generation ETC
technology with global Tier 1 supplier

« Partnering with major US OEM on
e-turbochargers and e-compressors
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WE ARE LOOKING FOR INVESTORS
TO PARTNER WITH US ON OUR
JOURNEY WITH THE ENGINE OEMS




BOWMAN POWER
Thank you, any questions?

Paul Dowman-Tucker
CEO

PDowman-Tucker@bowmanpower.co.uk
+44 2380 352585

WWW.BOWMANPOWER.COM

A WORLD IMPROVED BY
HIGH-SPEED ELECTRICAL MACHINES
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Co-Founder & Managing Director, Nuventura

® Cleantech.
..C Group



nuventura



A
A

i\ ) i % !
X \ _ <©M‘vu Mh




SF, use

‘

|. ‘WMV

eJnjuaAnu &



GIS continue to be the preferred technology
Global market for GIS, EUR Billion p.a.
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GIS simplify at the cost of sustainability and innovation

GIS PROS GIS CONS
v  Reliability Y Regulation T all
related
v/ TCO > Environment
to SF,
~/ Maintenance Y Repairability
v/ Dimensions Y Asset handling
v/  Usecases X Lifetime
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Regulation will create a EUR 26 Billion vacuum
Global market for GIS, EUR Billion p.a.
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How does nuventura operate?

Customizer Licensee

R&D nuventura

Supply Chain Management

Contractor

Core module manufacturing

Manufacturer
Customisation & installation

L , Manufacturer
Commissioning and service

End-customer

>3 nuventura



Where our partners can currently deliver

'Y nuventura



Where is nuventura used?

Confidential

Full-scale commercial installation

Fully integrated pilot e-on e.dis
WESTNETZ

Teil von innogy

Controlled pilot

> nuventura



Join us on our journey

Full scale pilot

Pre-seed Patents (E.ON/ E.DIS)

financi .

nancing granted Commercial 2 product

Seed e installation Series A
Firstpilot  financing Certification (EWS Schénau) eries
) (EUR 5+ M)
Westnetz)
today
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2018 2019 2020

j innogy WESTNETZ @-0m e.dis
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Get in touch!

Fabian Lemke

fl@nuventura.com
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NICLAS DAVIDSSON

CEQO, Meva Energy







24% of the worlds primary energy consumption is industrial heat

Industrial
process heat

MANUFACTURING REQUIRES ONLY 8,4% OF TOTAL HEAT
HIGH QUALITY PROCESS GENERATION IS MODERN
HEAT RENEWABLE
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Source: REN21 Advancing the global renewable energy transition 2018 ENERGY




Meva Energy in short

e Industrial scale gasification of biomass waste

e Two applications:
e Renewable gas replacing LPG/NG in industries
e Renewable CHP

e Unique technology for utilizing fine fraction
feedstocks- the lowest priced biomass on the _ ag
market. = & 3

: : - The heat delivery system at Meva Enér'gy demo plant
e Patent portfolio of five patent families.

e, o qu:t *INnoEnen
s 12 employees, Ofﬁce in Géteborg Generatlon Knowledge Innovation liZ[.'IQm.“.’l‘yunih,.I

e |nvestors: Molindo Energy, Urus AB, Girindus AB,
SE >

P MEVA
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Meva Energy industrial-scale
modularized gas plant

Decentralised gasification of
biomass residue replacing fossil gas




Huge market: industrial use of LPG and NG

e Only counting Europe: annual European
consumption of industrial LPG is 5 billion
MWh.

Ceramics Ferrous Metals

e  Equals annual gas production by over 150
000 Meva plants

e Meva current focus: tissue industry and
wood manufacturing industry

e Pre-agreement with leading tissue

- B . LN
manufacturer targeting commercial ‘
break-through deal in 2019 H k

Aluminium Paper Petrochem Pharma

ENERGY


http://www.eclipsenet.com/products/building/
http://www.eclipsenet.com/products/Ceramics/
http://www.eclipsenet.com/products/Alternative_Fuels/

Business case fundamentals: heat vs gas quality

How can really low-cost renewable gas be produced?

1. Optimize combustion heat quality/stability!
- Complete combustion/ no flame out

- Meet clean emission requirements

2. Do not optimize the gas quality!
- No upgrade to reach the NG heating value
- Minimize gas cleaning

- Every EUR spent on gas cleaning or gas upgrading means

cost increase and a loss of efficiency Just as blue and stable as natural gas or LPG!
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WWE: Implementation of Meva Energy technology
has the impact potential to cut over 75 million tons
of fossil CO, emissions per year




Voices and views about Meva Energy

. March 2018: Finalist “Low Carbon Energy production” in SET Awards
(German Energy Agency)

. May 2018: Solar Impulse efficiency label

. November 2018: First prize winner EU-China Cleantech Competition
at CleanConnect in Nanjing/Shanghai.

. Evaluated and eligible for project financing by European Investment
Bank, EIB.

J Dr Christoph Frei, Secretary General of the World Energy Council:

”Meva Energy s ability to valorize biomass waste streams and to
produce a renewable gas which substitutes fossil gas in industries is an
excellent example of how an abundant residue resource can be used to
reduce carbon emissions.”

Start Up
Energy Transition

CLEANCONNECT
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mailto:niclas.davidsson@mevaenergy.com
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OTTO LUNDMAN
CEO, Modvion AB
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CFO, utonomy
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SMART GRID SOLUTIONS FOR
GAS DISTRIBUTION NETWORKS

May 2019



Digitalisation of gas grid. Why now?

Methanation

Electrolyser Biogas &
N Biomethane
Electrolyser g
Natural Gas

3§

Fuel Cells

Municipal Waste

Gas Turbine i l ﬂ

Gasification

Utonomy — May 2019 - Confidential
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Drive for decarbonisation of heat creates new demands
on gas networks:

® Methane leakage (25x GHG effect of CO2)
® Change from mono-gas to multi-gas system
®* Increasing interaction with electricity grids

® Distributed gas generation transforming the grid
from uni-directional to bi-directional
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Existing networks are manual '\\\

»

e Demand for gas varies widely with weather and time of day

e Networks currently manage pressure by manually adjusting governor stations 2-4 x a year

e 50+ stations in a town - labour intensive and suboptimal

* |norder to accommodate spikes in demand (100X higher on a winter morning than on a summer evening) governors are set

at too high pressure 99% of the time
e The excess pressure leads to excess leakage and excess cost

A

Pressure g

B

Governor station

Utonomy — May 2019 - Confidential



Utonomy’s proprietary solution

PRESSURES IN THE NETWORK CONTINUOUSLY AND AUTOMATICALLY OPTIMISED

@ Motorised actuator ﬂ Weather &
.‘ ______ -~
other data
o Electronic controller A|gorithms Data AR
Q Low pressure data logger SW applications platform

@ Governor &
Self-learning algorithms optimise pressure

and transmit to the governor stations

Low point data loggers transmit
----------- pressures to the data platform

7z

((ﬁ . —|—|.—|-l;-!|_|.

Governor station

Pressure

Actuator adjusts
pressure - retrofitted in <
1 hour

Utonomy — May 2019 - Confidential
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Pressure management allows greater feed-in

of low-carbon gases

2500 —

@

2000 —

Flow (scm/hr)
T

1000 —
-

Biomethane (scm)

Demand (scm) @ Pressure Gcs

Output limited to prevent overpressure

Utonomy — May 2019 - Confidential
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Unused biomethane
production capacity

Utonomy - April 2019 - Confidential
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Utonomy Feed-in Management $

»

2500

2000 —

Flow (scm/hr)
T

1000 —

500

Biomethane plant capacity

Biomethane (scm)

)

maximized

- 00:00 4:00 8:00 12:00
Demand (scm) @ Pressure Gcs

Accommodates biomethane production during low demand

Utonomy - April 2019 - Confidential
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And ultimately allows for a full Smart Grid

Live monitoring of pressure, flow and quality allows faster, more »
efficient response and maintenance
Weather &
g Vpahar
NETWORK QUALITY MONITORING =
Detect and localise water ingress or \\-
significant gas leaks \
LOW-POINT DATA
PREDICTING ASSET LOGGER
MAINTENANCE AND CAPEX Detect and report low

pressure incidents

DYNAMIC PRESSURE

MANAGEMENT using algorithms
to continuously optimise
pressure

Utonomy — May 2019 - Confidential



Worldwide Addressable market
EUR 4.3 BILLION — 700,000 STATIONS

N. AMERICA EU Rest of EMEA
EUR 1.3 billion EUR 0.8 billion EUR 0.7 billion
2.0 M km network 1.2 M km network 1.1 M km network
218k stations 130k stations 117k stations

d
S. AMERICA APAC
EUR 0.1 billion EUR 1.4 billion
0.1 M km network 1.9 M km network
17k stations 229k stations

Utonomy — May 2019 - Confidential
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Pilot project completed with SGN in the UK

Functionality and performance:
“Everything SGN had hoped for”

Utonomy - April 2019 - Confidential



Strong Executive Team

ADAM KINGDON - CEO

Previously founder and CEO of i20 Water — the leader in pressure management for
water. Grew 20 Water to £6m in annual bookings, 66 water utility customers in 20
countries

STEVE LEWIS — CTO

Previously Product Development Director OSS (network monitoring and control) Division
of Amdocs - leading telecom software supplier with revenue of $3.6Bn

CLAIRE-ELISE ORLEACH - Head of Business Development

Previously Manager Global Accounts and Partnerships with Veolia and prior to that
Manager Industrial Marketing at Veolia.
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Summary .\\\

»

* Digitalisation of gas grids is needed to meet

Attractive Market o
decarbonisation goals

* Large global market with very little competition
*  Proprietary solution with excellent customer ROI
Differentiated technology (< 3 years)

*  Recurring software revenue from enterprise

customers

*  Utonomy hardware approved to operate in

Attractive business model hazardous environments

Utonomy — May 2019 - Confidential
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uronomy

SMART GRID SOLUTIONS FOR
GAS DISTRIBUTION NETWORKS

University of Southampton Science Park
Southampton SO16 7NS
United Kingdom

www.utonomy.co.uk
alexander.hanrath@utonomy.co.uk
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CHARLOTTA HOLMQUIST
CFO, Blixt







BLIXT
DISRUPTING A 150 YEAR OLD TECHNOLOGY.

S
T e

> Now

Mechanical Miniature BLIXT Solid State

Melting fuses Circuit Breakers Breaker



BUXT breager

FULLY SOFTWARE PROGRAMMABLE

REAL TIME METERING (MEGA SAMPLING)
20O\ g
()" REMOTE ON/OFF (MODULATING 0-100%)

x1000 FASTER

Techpwl pgies!
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Swedish Environmental
Research Institute
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Not including disruptive innovations
Global market for circuit breakers and fuses, 2014-2020 (USD Billion) TOP PLAYERS WORLDWIDE

350 7 *  Hager
e Schneider Electric
e Siemens AG

25,0 - « Alstom SA
20,0 * Bel Fuse Inc.
- ABB
15,0 « Eaton Corporation
General Electric Company

10,0 s

tachij Litd.
5,0 ) dishi Electric Corporation
00 - T

2014 2015 2016 2017 2018 2018 2020

30,0 -

I

A

Source: Zion Research Analysis 2016



BLIXT

LICENSING BUSINESS MODEL.

T —
VRS

R&D & PILOTS
(1-2 YEARS)

* Pilot revenue

« Dev Kit sales

PRODUCT DEVELOPMENT MULTIPLE CHIP FAMILIES ACROSS A
(1-2 YEARS) RANGE OF INDUSTRIES
(MATURITY)

+ Upfront Licensing Fees * Royalty fee (per shipped unit)

* Royalty fee (per shipped unit) + Software Tools

+ Technical Support



BayWare.
renewable energy
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HOLMQUIST
/CEO0/

Trued has over 20 years of
experience from large scale
digitalization projects, inclu-
ding founding CEO of BankiD,
a world leading e-ID solution
used by more than 90% of
the Swedish population.

Jens is passionated |IOT
guru and BLIXT Senior
Software Developer. His
background is from big
data systems and machine
learning. MSc in Complex
Adaptive Systems.

/CFO/
EXECUTIVE CHAIRMAN

Charlotta is a seasoned
entrepreneur and co-founder of
six companies, with several
exits. Experienced business
leader and Board Director. MBA
from Stock-holm School of
Economics.

Jan has a life long
experience from R&D, power
electronics and innovation.
Previously one of Ericsson’s
top innovators and working
with Swedish Defense
development.

BLIXT


https://www.linkedin.com/in/janjohansson2/
https://www.linkedin.com/in/jens-peter-schroer/
https://www.linkedin.com/in/truedholmquist/
https://www.linkedin.com/in/charlottaholmquist/

charlotta@blixt.tech




