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Two major trends are enforcing each other and SIEMENS

are driving the digital transformation of the energy world lngenuity for Uife
et Local resilience
I& Distribution platforms A B Transactive
. . 01100 Data hubs
Storage Adaptive protection 0101%1010 energy

Digital substation
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efficiency . . A—
NE = Distributed - | | Sl
st Digitalization closed-loop
R0 energy control
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systems |
Microgrid Cyhelsectiity Customer
|“‘“ ﬁ\ % Dynamic Line Rating engagement
Peer-2-peer energy
Renewables and conventional New business models
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Paradigm shift through de-central generation SIEMENS
Iug,ehuffyfor&}[a

Example:
Weekly loading of a transformer station in the rural area of LEW-Verteilnetz GmbH, Germany — 2003 and 2011

Load in kW —— Load profile 2003 —— Load profile 2011
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High Negative Impacts (Technical)

SIEMENS
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High '
gh Negative Impacts (Economic & Strategic)

Economic and strategic

E.ON to Split Into
Two Companies

FRANKFURT - German utility
E.ON SE said |ate Sunday it will
split into two companies, with one
focused on renewables and the
new one on conventional energy;
as the power giant aims to
address rapid changes in the
energy market and facilitate the
valuation of its assets.

The Wallstreet Journal
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Digitalization is changing the energy world ... SIEMENS

Ihg,%uffy for Ufa

‘/’/‘jEFI?e need to decarbonize our economies

‘cembined with the push from the rapid

8D 3
A 13 ol = g/talﬁtmn of the energy industry is

43 7 §2 = . L . , ,

I - |(_[§ver3|bly changing our sector.

- e /_/2/ Marie-José Nadeau

OF ? - . [~7" Chair of the World Energy Council 2013- 2016

7E i %l

93 - ¥

ED e _ 7 | ;

9C ( ‘ ‘ Data is a key asset of the company’s future

and is vital in optimizing asset

management, improving network
operations and improving the investments. , ,

Christian Buchel
Deputy General Manager and CDO Enedis
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Digitalization enables you to turn challenges into opportunities

Challenges

Balancing

m ™™

Peak avoidance
u-/". .I'w-\_/'_\i

Resilience

Business models
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Solutions

CO, and cost avoidance
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Digital services Vertical software

Loss prevention
f
Distributed optimization

Digitally enhanced electrification and
automation

Customer focus
oV
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Digitalization enables energy transition SIEMENS
Ib\g,ehuf\ty‘for&‘fe

Traditional Digitalization New

0101001010010110010101
1010110010101011010110
01010101010010

1011001010110110101100

» Focus on customer assets, needs

« Utilities focus on own assets

and operation Decarbonization and requirements

. Systenl view basec! on business 11001010101010010 . Locgl view, new customer-centric
model gen”erate, distribute, and 0101001011001010110110 business models
sell energy 1011001010 - Value in Data and fast innovation

» Value in copper, steal, concrete
» Customized, utility-specific

« Off-the-shelf, scalable solutions

Decentralization for many distributed sites

“grid-size” solutions . ' iCi '

g | 0110110101100101010110 Automated, highly efficient operation
* Manual operation 0101011011010110010100 - Distributed and renewable generation,
« Central generation, flexible energy systems e.g. demand

generation follows load response

* New market participants, new roles

Democratization
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Evolution in Substation Automation —
Digital Substation 4.0 — Increased Adoption in North America

3rd generation — Digital
Station Bus since 2004 ...

1st generation —
Standard cabling

Mimic board

Fault recorder
Protection

L
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Parallel
wiring

[

Parallel wiring
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2nd generation — Point- to-point

connections since 1985 ...
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Siemens Distributed Automation Solutions SIEMENS

Self Healing, FLISR, Voltage Control, etc.. lngenuity for Uife
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Microgrid Simulation Software SIEMENS
PSS-DE Energy Twin: Builds your business case for microgrid lngeunuity for Life

Electrical + Thermal
PSS

Scenario 5 Sensitivity analysis
(Fluctuating/Development of parameters)
Scenario 4 Optimization, active
Optimized + Assets
Scenario 3 Optimization, not
Not Optimized + Assets active

Scenario 2 New resources -
Sizing Sizing no optimization
Scenario 1 No optimization,
As lis — not optimized As-is state
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PSS-DE Energy Twin: Snapshots (1) SIEMENS

.. . .
rlbfe
Project Resources | Equipment I Topology | Simulation & Dispatcher Search space Run Simulations |

Time series

[Generateweaﬂ"erd.am] addgesenes] [Emorthmesenes] [Removenmesenes]

Na'me Tvoe I Unit I Scale factor Annual multioliers Additional Time step (5]
LeadProfile Power o o 900
PV for replacement cost Mormed ou TI m e S erl eS fo r : 248314 . .
(56930000 N, 112.450000 W] Direct adistion. Imadiation | @ Solar /Wind irradiation & Automatic generation of weather data and
[56.930000 N, 113.450000 W] Diffuse radiation Irradiation . . 60 irrad iation or |m ort Of pVS St fl |eS
[56.930000 M, 113.450000 W] Ambient i@nperature—Termperatur * Grid p rice 3600 p y
 Temperature -
[56.930000 N, 113.450000 W] Wind speed windspeed, ®  LOQAS (El ec.and h eat) BN Build-in Tool for detailed
. visualization of time series
LoadProfile_corrected Power 900
View time series ...
Statistics

Time series: LoadProfile_corrected (unit: kW)

Maximum scaled {unscaled) 152.12 (152.12)

— = ui l w | H ]

time of day

¥

Fuels

......

———
| AU LUSL | | KEIDVE LUSL | | AUU IUEY | | KEMTOVE (US1 | | SaVe W0 iordry ... |

Mame Density (kg/m*3) | Annual multipliers | Lower heating value (MJ/kg) | Carbon content (%) | Quantity available | Sulfur content (%) | Unitl H H H
e = " - v — e * Fuel type ar_1d characteristics (Heating
HFO 990 - 106 52 100000 033 ky 0 —— value, denSIty, sulfure content...)

Gas_ LNG 740 -- 49.11 1 100000 1 kg 06 ° Fu el p rl ce
MaturalGas 0.74 = 49 1 le+08 1 1 0.00015
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PSS-DE Energy Twin: Snapshots (2)

|Projact | Resources | Equipment ‘ Topology | Simulation & Dispatcher

Search space I Fun Simulations

SIEMENS
lngenuity for life

Show frame lines Show names Show descriptions

[Load background image] [Remove background image] Background opacity - D

Scale background D

Component library with extensive data
base for power and heat components
* New components can be added at any

Component Library
Component type | Library component Eul
4 Conventional Generators
GenSet ABC_2500kW_diesel V2
GenSet CAT_1250kVA_diesel_VE
GenSet Cummins_540k\W_DFHB_diesel_Vd
Turbine 2x1 SGT 700 CC_LMNG_V1Dra
Turbine ADTG TrentB0_LNG_V2
DualFuelGenset GenSetd320kW_V1 L]
DualFuel Genset Hyundai_3500kW_V1
CHP DresserRand_1200kW_1200k
CHP DresserRand_800kW_950k\W
CHP Jenhcher 330kW_370KW _th
CHP lenbacher_635kW_790kW_th 1
GenSet SGT-400_Draft tl m e
genset verie 0255 01 e Choice of Control Strategy (PLC based,
4 Photovoltaic Systems ) .
ImportedPy Default PV 24h forecast optmization
InternalPV TSM_305P14A_SMA_BO0CPX]
InternalPV TSM_305P14A_SMA_30TL
4 WindTurbine
WindTurbine EWT_900kW_DIRECTWIND 52-900_V1
WindTurbine EWT_900kW_DIRECTWIND 54-900_V0
WindTurbine MorthernPower_100kW_MPS100C-21_V0
WindTurbine MorthernPower_100kW_NPS100C-24_Y0
WindTurbine Siemens_23MW_SWT-2.3-108_V1
WindTurbine Siemens_3.0MW_SWT-3.0-108_V1
WindTurbine Vergnet o
WindTurbine Vergnet
WindTurbine Windflow_500kW_500-33_V0
WindTurbine 10MW Wind Park
WindTurbine Siemens_3.6MW_SWT-3.6-130_v1
WindTurbine HANT_L-33_340kW_V1
WindTurbine HANT_L-44_340kW_V1
WindTurbine HANT_M-21_100kW_V1
WindTurbine HANT_M-24_100kW V1
4 Energy storage systern
ESS Default ESS with container V4
ESS Default ESS without container V4
4 Battery
LithiumlonBattery LG_Chem_1C_JH3_RE00_M4863P3B_V1
LithiumlonBattery LG_Chem_2C_JP1 V3
LithiumlonBattery LG_Chem_2C_JP3_RB00_M4864PGE
LithiumlonBattery SamsunglC-1925 V3
LithiumlonBattery amsung2C-192s V. =
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for each components to
provide realistic digital
twin of energy system
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Mo of day fosses (K]
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Setpaim S0C

Charing Incantis timessses in [Tura/KWh]
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i |
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Referenee member of Capital cost [EURm]
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wm 5000000 o

]
L]
155 Chinging incentive 3
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=

e Topological view of system

e Multiple bus bar (coming soon)

e Load background image for spatial
asset visualization
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PSS-DE Energy Twin: Snapshots (3)
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Energy IP DEOP — Distributed Energy Optimization SIEMENS
Control Center for DES Solutions lngeunuity for Life

Siemens EnergylP platform and applications are proven worldwide

Monet mustis & @ SIEMENS City of j
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Asset Management Solutions:
RCAM Dynamic Optimization - Maintenance & Investment Planning for T&D Assets Iugamh‘yforu{e

Customer Input

SIEMENS

Asset Condition

Asset Age

Asset Ageing

Failure Rates

Asset Importance
/ Criticality

= Cost of Failure
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Asset Health
Index today

HEALTH INDEX SUMMARY

RCAM Dynamic

Asset Health Asset Transparency
Index forecast « Asset Condition Report

HEALTH IDEX SUMMARY ° Asset Alarm DaShboard
42 » Asset Health & Risk Report

uuuuuuu

............

& hdi A Maintenance Strategy & Plan
e N (Customer spec. OpEx planning)

Probability of Failure R aCTNEET

’ flis=ene - |

Asset Risk /
Importance Index

RISK REPORT (Present)

1

Investment Strategy & Plan
(Customer spec. CapEx planning)

Back to overview EM DG MG



Asset Management Software and Data in the MindSphere

Operational MindSphere / EnergylP Asset Management Enterprise Resource
Software Business Apps Software Suite Planning Ey
Q@@ e vm 8 Action EAM
. ) ﬁ H H Eg VPP/DEMS,
Slle [Pleniring) o E E:l % | d o= Sl Commercial Purchasing
Simulation = :
; RCAM
Q De@e s | g ﬁ Q, insight APM ‘
Grid - Human etc
Control %&: Data Lake / Historian Resources '
Cloud hosting or on-premise
Secure Communication
Switchgear,
Transformers,

Cables, Lines, Poles,
Battery Systems, FACTS,
Rotating Equipment, ...
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Energy IP — Leveraging Analytics to Increase Efficiency

— _
— Equipment
— Revenue Load Load Power Grid Loss
\-@ D — Protection Management  Forecasting Quality Detection
Outage Management
System
= — 2 Advanced Use Cases — the Applications
e -
Workforce

Management System

SIEMENS
lngenuity for life

Endpoint/
Metering Point

©

Wind

A

— 1 Analytics Foundation

5 — « integrates with different data sources
—=@

_ » Offers out of the box standard reports
Customer Information

System « Enables custom build applications

<

e —
.

Big Data/Analytics
Platform
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DEMS - Distributed Energy Management System SIEMENS
Forecasting, Optimization and Marketing of Energy lngenuity for Uife

Siemens EnergylP platform and applications are proven worldwide
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Siemens E-Car Operation Center SIEMENS
Solution for E-Mobility Infrastructure Management lngenuity for Uife

Siemens EnergylP platform and applications are proven worldwide

SIEMENS
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Siemens EEA — Energy Efficiency Analytics

Customer’s Facilities

ERP

Integration with 3" parties.
Modbus , BACnet,
Profinet, Profibus, OPC...
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Secure Connection

SIEMENS
lngenuity for life

Customer’s Interface

Siemens
Cloud S e
DO
Data Store — _";,’.“f.i'f =—
| i 134
RealTimeDB N D

Data Processing
and Analysis APPs
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4. Analysis of the compressed Bir networks
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Pre-Processing

MassiveDB
Historical

EEA Data

Acquisition
System
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OEEO®

Data is securely collected and stored in Siemens’s Data Centers. The use of the Web Access for monitoring and

latest technology in data storing and computing allows scalability and speed in visualization, periodical reports,

processing and visualization. EnergyIP EEA collects one data point per second alarms via message, call or mail
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Why Digitalization Matters

Digitalization Applications & Solutions
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Distribution operations ecosystem —

customer centric

LR L] Portals
: . Billin
Self healing grid . Customer Partner Apps
Engagement
Cloud-based operation Low ’ ~ Development Platform
voltage Application
automation Development
SDA
SCADA '
Behind the Meter Devices
Distribution Network Analysis M
AMI Head ends
Eu M ¢ Advanced Advanced
CHIEIC)S iz e distribution Consumer Device
management Operations Smart Meters
Active Network Management P rosumer
/ Meter Data Management
Distributed
Demand Response Management Energy Data Energy Analytics

Decentralized Energy Management
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Resource . Management

Management .
Data storage and sharing
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Disruptive trend from topology-based to transaction-based
Business Models — the dramatic shift in perspective

Traditional top down topologies Customer-centric transactional grid

Yt Customer
> Services
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Digitalization is a Key Enabler (Adopt to gain competitive advantage)

Situational Awareness (forecasting, prediction, visual representation)

Distributed Energy Systems will play an increasing role

Industry participation is on the rise (required to stay competitive)

Artificial Intelligence & Analytics continue to gain momentum
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Contact Information
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Alif Gilani

Siemens Canada Limited
Head of Engineering
Energy Management Division

1577 North Service Road East,
Oakyville, Ontario L6H OH6

Mobile: (289) 208 2461

E-mail:alif.gilani@siemens.com
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