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Increasing electrification is a key lever for decarbonization SIEMENS
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Final energy consumption in Huge potential
Germany 2015 - for further
Mobility electrification

30%

Other (heat) RPALS
49%

[l

E-Mobility, E-Highways

UES

Electrical heating/cooling,
heat pumps etc.

Share of renewable
power ~30%
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Global power
generation
capacity additions
2015 - 2030
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[ Conven tional
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+ 3,139 GW

Renewables

B Hydro/Geothermallothers
[ ] CAGR15-30e




40% share of renewables

Most likely -
scenario
fOI" 2024 50 MW

0 MW

-50 MW

-100 MW
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80% share of renewables

Most likely
. 500 MW
scenario
for 2035+ 250 MW
0 MW
-250 MW
-500 MW
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Providing digital applications for an all-electric world

SIEMENS
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Gnd applications Grid edge and vertical applications

Digital twin and grid simulation Distributed energy resource management Connected e-mobility

Grid Control Meter data management/Meter-to-Cash Energy efficiency

Substation device management Meter data analytics Critical power management
Outage management Revenue protection Distributed energy resources
Advanced device management Market transaction management R e monitoring
Power quality analysis Virtual power plant/demand response

Asset performance management

EnergylP powered by MindSphere
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Providing digital applications for an all-electric world SIEMENS
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Grid applications Grid edge and vertical applications

Digital twin and grid simulation Distributed ene@l reth

. Connected e-mobility

GridControl | MeterdatamanagementiMeterto-Cash  icioclicon
Substation device management — Critical power management

Outage management ” ction . Distributed energy resources
g management performance monitoring

t/demand response
Asset performance management .

.~ FEnegyPpowersdbyMindSphee
'

arket transa
Virtw power

Advanced device management

Power quality analysis
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EnergylP powered by MindSphere SIEMENS
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~20 million ~3.5 million

contracted meters connected meters connectable
automation devices

Unrestricted © Siemens AG 2017

Page 10 December 15, 2017 siemens.com/innovation



SIEMENS

CoOmmmrue D

Millions of |
Con e =S¥ mega cities of the
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Supporting
Investment planning
for the future grid

Jussi Jyrinsalo, Senior Vice President,
Grid Services and Planning, Fingrid
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SiEMENS
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Securing reliable 14.600 116 935 MW
electricity forthe ., .
kilometers of h voltage of reserv
' power pli

Finnish society )
power lines
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Single digital

Planning

grid model

Enables systematic and consistent
exchange of grid topology and asset
data for improved grid planning,
operations, and maintenance

External Asset

(e.gE,rém-lseos-E ) Management

Geographic
ata
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SiEmENs

The digital twin

helps in analyzing and planning
a complex electrical power system
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800 mw

A \ ( o
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1500 w N 1200 wmw

Imported
Imported

Basis for investment { :
decisions of N v
1900 m

y i.‘! Mew wind power
~€1.0bn 18 1200

Deficit in
southem Finland
Deficit in
. . southemn Finland
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Reduced Improved Integration of Improved
effort iInvestment conventional grid reliability
planning and renewable

wer

izing CAPEX ~ >99,99969 -
PEX through cr
functional lows

& data management

80% data
& verific
advance
turns into

ction  with “single sourc
20% truth”, 25 years |
lysis future

80 %
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- Being at
'.'":,the forefront of
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Headquarter
In New Orleans
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2.9 million

utility customers in megawatts of electric
Arkansas, Louisiana, generated capacity
Mississippi and Texas
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Utility Optimization | Enabling

° °
~2.9 million
digitalization integrated

meters to be eneray
deployed by 2021

Advanced Metering
Infrastructure (AMI)
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! Moving up
_| the analytics
% ladder
3

Smart analytics

AMI foundation: EnergylP
powered by MindSphere

Smart sensors

SIEMENS
Ilz\g,ehui{y-for&fe

Enabled longer term

Smart systems
Enabled short term
... -
= 4 '
N !,
Time
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SIEMENS
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Utility today
Electric system ” Primary focus W oroduction
ﬁ- costs

Generation

Increased
reliability

on customer

benefits
Greater

economic
development

Distribution

Improved
sustainability
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SIEMENS
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Utility tomorrow
Customer Enhanced Tomorrow’s
lnteg rated Energy Network expectations infrastructure products and
, services

\[o)
interruptions 8

. Advanced

Integrated e = New technology 5
Energy N technology | e and enhanced o
Network » < ¢ analytics make
it possible ... %

Ease of use

siemens.com/innovation
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220,000 ~40%

commercial and private users of power renewables
industry users consumption sources
from renewables integrated
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Smart meter coverage

(~225,000)
.
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100%

based on
Siemens EnergylP



N
T ¥

First Phase: Increased billing Increased efficiency Benchmark in
Implementationof transparency, through automated Denmark e.q.
Smart Meters with  accuracy and reading of meters referring outage
Ene;gyIP billing flexibility times

nality Prepared for billing ~12 minlyear
(Meﬂ to-Cash) on 15 min price rate @ Europe: 18min/year
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Second Phase: Making more out of
meter data with out of the box
analytic applications

EnergylP __  Artificial + Big data
analytics ~ intelligence processing
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>1.3bn data sets/month

Full transparency of
low voltage grid

Precise Reduced Increased
planning of grid power
investments losses quality

siemens.com/innovation
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11 00 01 11 00 01

Meter Data + Weather + Calendar + Time = Load forecast
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https://de.wikipedia.org/w/index.php?title=Datei:EdisonInternational_Logo.svg&filetimestamp=20080525150513&

SIEMENS
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5.1 million 406,000 $518 bnaw

utility customers  miles of grid assets across
distribution 50,000 mi? of
lines service territory
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Add ressing‘ gressive
California ?'
reduction targets

2050

>
Source: California Air Resources Board
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SIEMENS
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70 MW >1 million intelligent devices

connected
energy storage \. _—
connected tothegrid ~ 80% carbon-free electricity

<200 MW délivered

24% vehicles electric
energy storage
procured 30% building heating electric

today 2032

ectric vehicles
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EDISON SIEMENS
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INTERNATIONAL®

Grid-wide interconnectivity establishes
enhanced reliability and efficiency

More effective
Remote Fault
management of DERs ‘ Indicator

Enabling customers Storage
to become “prosumers”

Grid
Im p rQYed SySte m opr)ltimization E?vserrge’g IIOI;:
reliabll |ty MindSphere
Distributed Energy

Resource Management
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