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“We will promote

a revolution

clean, low-carbon, safe, and efficient.”

President Xi Jinping
at the 19" National Congress of the Communist Party of China
October 18, 2017
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3D — ecarbonization, ecentralization and igitalization — SIEMENS
The current energy world is being heavily disrupted Ingewuity for Life
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Residual loads set power generation and transmission demand — SIEMENS

Increased complexity by storage systems & sector coupling Ingemuiy for Life
(PV) + (Wind) - (Consumption) = (Residual load) = f(t) Planned
transmission
00:00Uh grid extensions
(2025)
Past Today
Production follows consumption Production / consumption mismatch
Source: German Power Network Development Plan
Restricted © Siemens Ltd., China 2019 Siemens Innovation Day China 2019
May 14t - 15t Chengdu

Page 5



Residual loads set power generation and transmission demand — SIEMENS
Increased complexity by storage systems & sector coupling Ingesmuity for Ufe

(PV) + (Wind) - Consumption) = (Residual Ioad) = f(t) 80% share of renewables 2035+

Tag 130
00:00Uhr

I 100 MW 500MW
50 MW 250MW
0 MW 0 MW

-50 MW -250MW
-100 MW -500MW
Tag 130
©IFHT 00:00Uhr (C IFHT
Past Today Future
Production follows } Production / consumption } Production / consumption
consumption mismatch decouple

Source: German Power Network Development Plan
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The primary energy consumption

i
Mtce
5 000
4 500
4 000
3 500
3 000
2 500
2 000
1 500
1 000

500

n China

Current

B Coal Crude oll
B Naturalgas M Nuclear

B Renewable
energy

Source: China Renewable Energy Outlook
(CREO 2018)

100%

10%

0%
2050

B Ocean m Hydro
Geothermal Solar

m Bio (solid, liquid, Wind
gaseous)

SIEMENS
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Ensuring reliable energy supply
and efficient system integration of
renewables is the biggest challenge

Siemens Innovation Day China 2019
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China Energy Revolution Strategy
released in 2017

Energy consumption
transformation
B Energysupply Q
A
Energy technologies @ {
innovation
Institutional Reform @

Source: China Renewable Energy Outlook
(CREO 2018)
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SIEMENS

Ihgehui(y for Uft

Energy

Value~parter

/

Creating value for a sustainable
energy system
by leveraging three main levers:

— secure sustainable supply
— deliver future-proof infrastructure
— empower energy users

Siemens Innovation Day China 2019
May 14t - 15t Chengdu



Creating value for a sustainable SIEMENS
energy system lngenuity for Ufe

Secure sustainable supply

Ensure well-balanced energy and
generation mix

Keep coal reduction as a key priority and
secure system stability

With new energy market design put a price
on secured energy provision

Restricted © Siemens Ltd., China 2019 Siemens Innovation Day China 2019
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" Taking power further

Germany - National & Utility Level

InnoSys 2030 — Next Generation

System Control

Joint collaboration of Siemens with 10
industrial and 4 academic partners

Siemens contribution: simulation of optimal
placement & dimensioning of assets and
aggregation of flexibility from underlying grids

Customer value - project objectives:

— Macroeconomic savings of > 100" €/a on
re-dispatch and infrastructure costs
(savings of > 400°€/a incl. phase shifters)

— Operation of transmission systems with
higher system loads at the same safety level



Creating value for a sustainable SIEMENS
energy system lngenuity for Ufe

Deliver future-proof infrastructure

Keep highest priority on grid expansion and
Implement innovations

Develop green hydrogen towards an energy
carrier of the future

countries to materialize the Belt&Road

3 Strengthen the grid connection between
Initiative

Siemens Innovation Day China 2019
May 14t - 15t Chengdu
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Different storage technologies for different applications — SIEMENS

hydrogen for large-scale and long-term energy storage Ingemuiy for Life
Duration
Weeks ) .
Hydrogen & derived chemicals? Hydrogen can
be used
= cost-effectively
Days ow-
: on alarge scale.
Batteries 9
Hours
Batteries3
Flywheel storage
(< IMW Flywheel, up to 100 MW Turbines) Technology
Minutes mm Chemical
mm Thermal
Bl Flectrochemical
mm Mechanical
Electrical
Seconds
» Power
1 kW 100 kW 1 MW 10 MW 100 MW 1,000 MW 1 such as Ammonia, Methanol or others;

2 Compressed Air Energy Storage;
8 Li-lon, NaS, Lead Acid, etc.

Siemens Innovation Day China 2019
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Power2X from renewables enables large scale long term storage SIEMENS
and sector coupling lngenuity for Ufe

Volatile electricity Grid : ..
: . . Conversion/ storage Applications
generation integration
Exports for different
applications

o geo”iEe Industry

CO electrolysis
>l,~ ———— (<75 ) Mobilit
Direct synthesis - Oty

wind power

Photovoltaic

H, electrolysis =
I“““ h!i

Siemens Innovation Day China 2019
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Hamburg, Germany

s PEM Electrolysis with Silyzer 200

W
l/%/f/////,(// '
9 74 ”!,(f/_{/a{// 7

& K [ S Hydrogen production using electricity from
' renewables

Joint collaboration of Siemens and H&R ol
refinery

Customer value:

— World’s largest operating PEM electrolyzer
system with 5 MW capacity

— High-pressure efficiency in the MW range
— Production of 20 kg hydrogen per hour
— Start up time from cold stand-by < 10 sec



Silyzer portfolio scales up by factor 10 every 4-5 years driven by
market demand and co-developed with our customers

Silyzer portfolio roadmap

2015

2011 Silyzer 200
~43.000 op.h
Silyzer 100 ~6.0 mio Nm?2 of H,
Lab-scale demo
~4.500 op.h® m
~150k Nm2 of H, -

Gas plants with PEM
electrolyzers in 2015 and
2017 built by Siemens!

World’s largest Power-to-

2018

Silyzer 300

Biggest PEM cell in the
world built by Siemens!

2023+

Next generation
Under development

SIEMENS
’hg,ev\ui(y-for&'fe

2030+

First discussions
in cooperation with
chemical industry

1) op.h.: operating hours as of Oct. 2018
Restricted © Siemens Ltd., China 2019
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Creating value for a sustainable
energy system

SIEMENS
’hgbhui\‘y-for(i{t

Empower energy users

Create showcase opportunities for
microgrids and distributed energy solutions

Enable »Around the Meter« business
models

Reform holistically fees and taxes (to enable
sector coupling in decentral energy systems)

Restricted © Siemens Ltd., China 2019 Siemens Innovation Day China 2019
May 14t - 15t Chengdu
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Smart Building is all electrified and sector coupled - SIEMENS
Consumers are becoming prosumers! lingemuity for life

Key requirements of prosumers:

+ Comfort /
© Sakety (PH)EV registrations in DE
N i ° registrations in .
:ff.(:l.]rlty # 5000 p.m.
iclency * Public charging stations:

PCC2 2018: 14.000

mainly PV, FC? W - 50+ ...100 kWh 2020: 20.000

Distribution Grid . LCOE: 5-7 ct/kWh P> 11...22kW * Requirement?:

80.000 chargers per 1" EV

A

#ﬁ?# E

Key requirements of grid
operators:

+ Grid stability

W ¢, > 20+ kWh
| - CAPEX = < 300 €/kWh
- System reliability 78.000 new installations in 2017 # 100.000 installed in DE

- New market designs # p.a. 50.000 expected

Siemens Innovation Day China 2019
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One real-time operating system & standard framework for SIEMENS
Behind The Meter Applications Iingenuity for life

Platform services Siemens application Siemens application 3 party application 3rd party application
Application Linked to e.g., Engine Engine Engine Engine
EnergylP, Navigator vjrtyal power plant Trading analytics Consumer insights analyt.
Cloud l
hosted LN . .
oud services (e.g., connectivity
._I/ f’—o—\ N el . . .
Cloud TNA MindSphere f Data aggregation and execution layer
.. e * Securit
Cloud /"*\/\/M y
linked
_ Real-time device OS
Devices and
(o - components Control unit Non-cactus devices
Connectivity
Inverter
d —~ & MM M@=
AEElElE Residential Commercial Micro/string Other 3
v storage storage Inverter Wallbox party devices
Value proposition of CACTUS as strategic control point Cactus is the operating system & framework for distributed energy systems
* Competitive cost due to usage of standards wherever reasonable ° Open, scalable and secure systems architecture (AWS/MindSphere)
° Plug and play installation and cloud-based configuration and deployment ¢ Siemens brand standing for reliability Siemens Innovation Day China 2019

Restricted © Siemens Ltd., China 2019
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Germany & Austria (as first rollout targets)

B App controlled distributed energy

Software defined inverter and one real-time
operating system & standard framework for

o “Around The Meter” Applications
7] » '*Hamburg'
Electricity ‘\‘ First HW vertical (Junelight residential energy
"X Mindsphere =i+ roaming . .
B Poo &/M i \“ storage) is currently being rolled out
by Siemens _ \
MindSphere Q" \ . . .
ol \ Customer value — project objectives:
Electricity Electricity i
feed-in flat rate _ \ — Use cases (e. g. energy autarchy or
Self- \ . . .
s umption \ community & roamlong) driven by apps
ﬁ EV optimization ' offered on secure Siemens platform
Storage Munich .
jal Heat pump Sl — Flexible app development by Siemens

or external partners (e.g., utility, automotive
OEM) on Siemens engines



> e

Austria — Utility & Local level

AR Holistic analysis and optimization of the
SN interplay between smart user/ building/ grid in

| e ] ]

i sezsisaAN | the new Vienna district, Aspern

Joint collaboration of Siemens with Wien
Energie and Wiener Netze

Customer value - project objectives:

— Reliability of supply through system
Integration and intelligent control of
renewable and low voltage grid

— Energy savings with intelligent control of
distribution networks and buildings



SIEMENS

’h?ehuffy for Uft

That's why

trusted partner for a

And a thought leader in the field of digitalization, we are
leading the path forward toward future energy markets —
for the societies, our customers and for Siemens.

Siemens Innovation Day China 2019
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