MESY

Mobility and Energy storage Systems
T H E POWER-TO-0G AS G ROUP

MESY's Carbon Emission Reduction strategy




New strategy for cost savings of Billions
In the Energy Market

Very expensive and complex.
Requires Billions of Investments to stabilize Power Grids
(e.g. Germany 21 Milliarden €)

Steady
generation

Fossil Fuel
Power Plant

s for the energy markets

Power Grid

Requires...

1.Network extension
Renewable Energy 2.power grid control and

Production 3.operating for stability
W\ 4.Balancing power to
compensate

Intermittent
generation

Very cheap and simple.
No Investments necessary to stabilize the

power grids.
Steady
generation
Fossil Fuel
Power Plant
MESY
Technology

Renewable Energy
Production

AN

Intermittent
generation

Power Grid

Copyright © 2014-2015 MESY GmbH

I Mesy T
Bchility and Enargy storege Sysianms




1. Examples
CO,-Reduction without follow-up costs, worldwide

Coal fired power plant to LEPP
L

CO, free Reh
Energy Production [

BLUESKY-PIPELINE HYENTRANS®
H,and O, High power
il Steam Generation

Gas power plant to LEPP

Ting

MESY Technology

LARET®
Electrolyzer

ZEPP = Zero Emission Power Plant e e e =

i
i1

LEPP = Low Emission Power Plant
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The Strategy of CER

Carbon Emission Reduction

Emission Reduction: operation of existing

CO,, NOx, 0 contracts; additional
heavy metals, €.g.-10% optional control power;
Dust Network stability; thermal
. . supply; etc.
Conventional Fossil Fuel Power Plant PPY
-10% -10% 100% 100%

Coal Power- und
preparation and Steam generation Heat
combustion production

power
supply

coal extraction
and preparation

+10% 100%
Substitution

MESY

Steam Generator
HYENTRANS

CO,-free energy,
storing, utilization

I Howitworks?
|
heating
supplies
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The CER project in the application

ation of our technology

Expected effect Example: Coal Fired Power Plant
CO2 reduction COZreduction
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* Gas (Hydrogen + Oxygen)
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Products- and Interfaces:
HYENTRANS Hydrogen Energy Transformation Facility

HYENTRANS®-st System Overview

Fossil Fuel Power PIant

HYENTRANSO. st SPISt Steam Generator.
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e energy market
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Differences between CCS and CER

Coal power plant o o
,State of the art” principle CCS principle MESY's CER principle

NOx,
dust, other

NOXx,
dust, other

CO,-free
sources

——
+50%
100% Power 100% Power 100% Power
\00% 100% \-50%
Follow-up costs

Fossil ressources 100% Fossil ressources Fossil ressources

e energy market

“——

Storage side

CCS = Carbon Capture and Storage CER = Carbon Emission Reduction
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2. Example
Energy transport over very long distances

ZEPP = Zero Emission Power Plant

LARET® BLUESKY-PIPELINE BLUES KY-REPOWERING Conventional
Electrolyzer H,and O, ZEPP Power Grids

Power from Onshore

Power from Offshore
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The combination of fossil energy production and renewable energy
production reduces pollutant emissions drastically and save money.
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Economy Effects of CER

Benefit for fossil fuel power plant operators

¢

Reduction in CO, emissions with NO follow-up costs

¢

Fast control performance for supporting grid stability

¢

Simple and save installation

¢

Simple integration and control

Simple and low costs of dismantling

¢ ¢

High performance compression per volume

¢

No changes to the existing facilities

© In other countries: Reduction of investments in the expansion of electricity networks,
because fluctuating electricity production from wind farms are smoothed before being
fed. (In Germany, the potential would 11 Bil.€ investment savings = 25% Renewable
Energy Production (=total green energy production of 2014), appraisal ~50% of 21 Bil.€
planed investment of Germany “Network Development Plan”, Status 2013)

Expenditure
* Requires Green Energy and Transformation into gas for one or more power stations
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Option for new power plants or installation in existing
power plants

Low or Zero Emission Power Plant

Zero CO,
Energy Production

Alkaline- o
Electrolyzer 2
y 5 ]

- Turbine+Generator :
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Infrastructure and full Overview

Conventional technology chain

Transformation Energy distribution Transformation

Households

Coal-fired power

plant (standard) —
- —

CO,
reduction

© ELI.IESKY'REF’EIWERINI3©

BLUESKY-COAL-POWER-SYSTEM N
include HYENTRANS

Coal-fired power

(SPI=Steam Power Injection) SPI +

Wind- or lant + FFI Option:
Photo-voltaic farm : (FFI=Fossil Fuel Injection) ) steam  —

‘ 1 turbines
ﬁ BLLIESKY'ENEREY'DISTRIBLITICIN'SYETEM©

\ — LARET® (BSEDIS®)

LA
\
/J\ ) Energy distribution ) Industry
Gt (LT Transformation BLUESKY-GAS-POWER-SYSTEM®

/ H,+ O,
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MESY's solutions

LARET© LARGE RENEWABLE ENERGY TRANSFORMER

* Function: Transformation of green energy into storable gases (hydrogen and oxygen).

BLUESKY-ENERGY-DISTRIBUTION-SYsSTEM® (BsEDI15°) includes

* Function:Transportation, storing and distribution of hydrogen and oxygen gases over 1000ends of km with pipelines. This
system covers standard gas interfaces for industry applications.

* Interface: bseDIS-dPIPE

° BLUESKY'CEIAL'F'EIWER'SYSTEM©

* Function: Steam substitution system.
* Interface: BSEDIS-DPIPE
* Includes BLUESKY-HYENTRANSO
° BLLIESI(Y'GAS'F’DWER'SYSTEM©
* Function: Gas injection system with operational interfaces.
* Interface: BSsEDIS-DPIPE
® BLUESKY'REF’EIWERINI3©
* Function: Transform hydrogen and oxygen gas into electricity and heat.
* Interface: BseDIS-DPIPE

* Includes BLUESKY-HYENTRANSO
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Basic Data

Transformer Infrastructure LARET®
* Typically Investment Transformer: 600-900 €/kW
* Connecting power per unit: 50 MW

* Energy purchase cost limit ~ 3 cent €/ kWh or lower

« H, gas production only 6.300 tons per year

HYENTRANS Steam Substitution and repowering

* Typically Investment BLUESKkY-HYENTRANS®: ca. 120-160€/kW
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Rechtliche Hinweise
This document contains proprietary data of the MESY Group no disclosure, reproduction, or use of any part thereof may be made except by written permission.
Copyright 2014-2015 MESY GmbH.

Alle Rechte vorbehalten. Kein Teil des Werkes darf in irgendeiner Form (Druck, Fotodruck oder in einem anderen Verfahren) ohne schriftiche Genehmigung des
Herausgebers Ubersetzt, reproduziert oder unter Verwendung elektronischer Systeme verarbeitet, vervielfaltigt oder verbreitet werden. Die Weitergabe dieses Dokuments
oder die Nutzung der darin enthaltenen Intellectual Properties, in Teilen oder Ausziigen davon, ist in keiner Form ohne schriftliche Genehmigung der genannten

Autoren gestattet.

Die Studien werden mit gro3tmdglicher Sorgfalt erstellt. Trotzdem kann die MESY oder WIPN Group keine Haftung fur die Nutzung der Studien Ubernehmen.
Haftungsanspriiche gegen die MESY oder WIPN Group, welche sich auf Schaden materieller oder ideeller Art beziehen, die durch die Nutzung oder Nichtnutzung der Studien
verursacht wurden, sind grundsatzlich ausgeschlossen, sofern seitens des Autors kein nachweislich fahrlassiges oder grob fahrlassiges Verschulden vorliegt.

Alle innerhalb der Studien genannten und ggf. durch Dritte geschitzten Marken- und Warenzeichen unterliegen uneingeschréankt den Besitzrechten der jeweiligen
eingetragenen Eigentimer. Allein aufgrund der bloBen Nennung ist nicht der Schluss zu ziehen, dass Markenzeichen nicht durch Rechte Dritter geschuitzt sind!

Autor: Kay Golze
E-Mail: kay.golze@mesy.org
Tel.: +49 30 2556 2719
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