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The energy transition will fundamentally change power
systems worldwide
Energy Transition has a large impact on Power Systems
I N C R E A S I N G N U M B E R O F R E N E WA B L E S

R E D U C E D F O S S I L P O W E R G E N E R AT I O N

3.6 TW capacity from
renewables until 2023

Renewables meet 80% of
global electricity demand
growth until 2030

… will be enabled by

Resilient Grids
& Reliability
Source: IEA World Energy Outlook 2020, Siemens Energy
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Creating a digital and sustainable transmission grid
The challenges
Rising global demand
for electricity

DEM AND GROWTH

Increasing focus on
environment across
energy transmission

D E C A R B O N I Z AT I O N

Monolithic and
centralized energy
systems

D E C E N T R A L I Z AT I O N

Improving asset
performance & grid
management

D I G I TA L I Z AT I O N

Maintain reliable power supply

Make energy greener

Embrace system complexity

Adopt digital solutions
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Transmission Grids must be planned thoroughly to meet
future requirements
Market trends

1

Increasing renewables infeed

2

Decreasing fossil power generation

3

Increasing grid complexity

Key requirements of Transmission Grids
High(er) volatility
Need for Grid Resilience & Automation

Frequency fluctuations & inertia
Need for Grid Stabilization

Controllability and power flow
Need for Grid Extension & Interconnection
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We are a world leader in energy
Present in

>90 countries

~1/6

>50%

of global electricity generation
based on our technology

decarbonized portfolio
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Our business
The energy value chain

Generation

Transmission

New Energy Business

Industrial Applications

November 2020

Renewables
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Siemens Energy focuses on the energy value chain
Our organization
Siemens Energy
Gas and Power

Industrial Applications

Siemens Gamesa
Renewable Energy

Generation

Transmission

New Energy Business1

Onshore

Offshore

Regional Hubs

Service

Functions
Project Excellence
Service and Digital

1 Reported

as part of “other operations”, together with minority-JVs (Ethos Energy, Voith Hydro) et al.
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Siemens Energy Transmission has the needed expertise to
support you in the energy transition

In depth knowledge of Power
technology and related Siemens
Energy Portfolio offerings (e.g.,
Siemens Gamesa, Gas & Power)

Product &
Solution knowhow

Renewable
Power

World’s leading partner for
offshore wind farm connections –
6.5 GW of offshore power connected
to the grid and a further 4.5 GW
contracted

TRANSMISSION

In-depth know-how of HVDC, Grid
Access and Grid Stabilization and
converter technology

We provide end-to-end capabilities for
the transmission value chain

Lead in
technology

Consulting &
studies

Studies &
consulting

Simulation &
testing

Technology

Vast experience in network
integration studies for both AC
connections and HVDC connections
of offshore wind farms

Construction &
installation

Service
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Serving all major verticals in the electrification value chain

Governments

TSOs

DSOs
Power Generation

Industrials

November 2020
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Grid Consulting
A comprehensive study portfolio
Strategic Grid Planning
Data- and simulation-driven decision support

Study
portfolio

Building
blocks

Use Cases

Model Development

Solution Design

Digital
representation of
transmission and
generation assets

PE and controller modeling

Grid Integration
Dimensioning,
selection, design
and verification of
transmission and
generation
solutions

Steady-state, dynamic, transient performance assessment

Grid
interconnection
of transmission
and generation
technologies

Grid development roadmaps

Model validation

Power supply concepts

Grid impact/compliance studies

Feasibility studies

Control strategy & optimization

Balance-of-plants designs

Assessment of new technology

Business cases

Transmission grid planning
HVDC & FACTS design and performance assessment
Grid access & grid code compliance

Industrial electrification
Renewable & storage integration
Digitalization strategies
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Our support covers all key topics for your consulting project
and beyond
We provide holistic consulting support

Software and modeling capabilities
•

Software Experience: PSS/E, PSCAD EMTDC, DigSilent
Power Factory and others

Real time testing laboratory
•

Real time testing of C&P setup to validate the critical
merge of SW and/with HW at the earliest possible stage

Expert knowledge input: Power Electronics
•

End-to-end capabilities for the
transmission value chain

Consulting &
studies

Simulation &
testing

In-depth know-how about transmission products and
solutions, e.g., power electronics (FACTS, MVDC, BESS)

Technology

Construction &
installation

Service
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We leverage our expertise in consulting for 6 major use cases
of the transmission industry
4

1

Digitalization Strategies

Transmission Grid Planning

5
2

3

Renewable & Storage
Integration

HVDC / FACTS design &
performance assessment

Grid Access & Grid Compliance

6

Industrial Electrification
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1

Transmission Grid
Planning

Flexible and secure operations is a key element of the energy
transition. A thorough and detailed planning of the grid is the
right way to ensure a reliable and economic design of future
power systems. Activities include:
• Assessment of weak points (e.g., bottlenecks) and risk evaluation on a
system level
• Development of demand and supply scenarios
• Design of power systems based on technical and economical performance
evaluation of development options
• Development of investment plans according to optimal grid development,
based on scenario planning
• Identifying key transmission technologies and adoption roadmaps
• Planning of key resources
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2

HVDC / FACTS design &
performance assessment

HVDC and FACTS solutions increase the efficiency of the
transmission grid, as well as enhancing the stability of power
systems. A proper design and performance evaluation is needed
to ensure optimal operation under various conditions. Key
topics include:
• Model development for time domain (RMS and EMT) as well as frequency
domain
• Evaluation of additional modulation functions (if needed), e.g., frequency
control, POD, emergency run-back and run-up
• Examination of interactions between the interconnected AC system and the
HVDC converter
• Assessment of SSTI between the different HVDC links and nearby generation
plants

• Control parameter studies for FACTS and HVDC as well as multi-infeed
interaction
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3

Grid access and grid
code compliance

Renewable energy will be a key element of power systems in the
upcoming decades. It is essential to consider grid access and
compliance to grid codes to guarantee secure access to new
generation and reliable operations of the grid. Key activities
consider:
• Review and assessment of grid code compliance based on various operation
scenarios
• Development of grid access concepts according to specific project conditions
and requirements
• Evaluation of steady state, dynamic and transient studies (as needed)
• Design of all required systems for reliable grid access and interaction with the
transmission grid
• Performance assessment of designed systems via modeling and simulation,
to ensure successful acceptance tests and certification
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4

Digitalization
Strategies

Digitalization enables a significantly enhanced planning and
management of complex transmission systems. Identifying the
right value-add use cases is key to maximize return on
investment. Relevant topics include:
• Definition of north star for digitalization and related implementation pathway
• Identifying key technologies and applications/use cases in the transmission
grid
• Development of business cases for most promising use cases and framework
for pilot implementation
• Assessment of software landscape, gap analysis and recommendations for
data management on grid and local system level
• Support in pilot implementation for various technologies from asset level to
grid system level, e.g., advanced data analytics, IOT/Edge, digital substation,
network control applications
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5

Renewable & Storage
Integration

Integration of renewables together with storage supports
reliability and resilience of power systems. Nevertheless, an
exhaustive understanding of new technologies and its interaction
with the grid becomes vital in a successful implementation.
Activities include:
• Evaluation of regulatory framework and market dynamics according to project
specific requirements
• Integration concept to ensure proper system-grid operation, incl. technical
assessment of technology, size, location and connection
• Development of business case, incl. optimal business models especially for
storage systems
• Stability studies and voltage control concepts to guarantee system reliability
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6

Industrial
Electrification

Operational conditions for industrial applications vary
significantly from traditional power systems. Nevertheless,
ensuring high power quality is of utmost importance in industrial
electrification. Topics include:
• Identification of key system features and grid interaction elements
• Assessment of system loads, detailed equipment evaluation and compliance to
relevant standards
• Definition and design of electrical system, incl. control and protection system,
switching devices, circuit setup and voltage/frequency levels
• Evaluation of various system features for reliable operation, e.g., arc flash,
harmonic resonance, shunt compensation, series compensation, power quality,
voltage flicker, stability, and efficiency
• Island operation assessment and design of island system
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Our vast project experience and technology know-how allows
us to offer in-depth consulting support
Project references and related consulting support
• BorWin 2: 800 MW
• HelWin 1: 576 MW
• HelWin 2: 690 MW

HVDC
studies

• SylWin 1: 864 MW
• BorWin 3: 900 MW
• DolWin 6: 900 MW

Stability Studies

Short Circuit Studies

SSTI Studies

Dynamic Perform.

Multi-infeed Studies

Model development for time domain (RMS and
EMT) as well as frequency domain
Software Experience: PSS/E, PSCAD
EMTDC, DigSilent Power Factory and others.
Simulation and testing: Evaluate models to
real time laboratory analysis

AC Grid
Access
studies

•
•
•
•

Greater Gabbard
London Array
Lincs
Gwynt-y-Mor

•
•
•
•

Dudgeon
Beatrice
Triton Knoll
Moray Firth

Stability Studies

Short Circuit Studies

Load Flow Studies

Dynamic Perform.

Harmonic Perf.
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Project reference: BorWin 3

The challenges
• Delayed access to the 380 kV transmission system
• Connection to a very weak 220 kV substation
• Dynamic Performance and increased risk of SSTI oscillations

Our approach
Software based Solution

1
2
3

Modification of digital models to reflect the new AC system conditions
Re-tunning of the HVDC PLUS controls to allow stable operation at
lower than specified fault levels.
Alignment
withSSTI
MoEcontrols
regarding
feasibility
of proposed
measures
Re-design
of the
to avoid
potential
oscillations

Outcome and benefits
Avoided significant
risk of project delays

Stable operation of the
HVDC Converter due to
Network Studies and real
time tests

Provided reassurance
to Generation plant
owners
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Project reference: London Array

The challenges
• At the time biggest offshore wind farm being built: 630 MW
• Background Harmonic Amplifications due to long HV export cables
• Design of AC filter impact on STATCOM sizing

Our approach
Comprehensive Design Studies

1
2
3

Creation of a detailed frequency domain model of the
offshore wind farm
Assessment of background harmonic amplification and AC filter
requirements
Coordination
Grid
Code requirements,
Alignmentbetween
with MoE
regarding
feasibility of reactive
proposedpower
measures
requirements, AC filter needs and STATCOM size

Outcome and benefits

Developed Grid Code
compliant solution

Coordinated
optimized solution
between all parties

Enabled a smaller
footprint in the
substation
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