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Sustainable Technologies – Integration of Renewable 

Energy
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Smart Grid Technologies
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Technologies will improve energy efficiency, 

eco-friendliness and quality of life of cities

Energy

Power Generation & Distribution

Smart applications HVDC1)

Smart Grid Renewable

Water & Waste

Waste, Water and Wastewater Mgmt

Transportation

High-speed train Traffic Mgmt

E-mobility Alt. drive system

Building,Lighting&Security 

Smart and efficient buildings

Efficient lighting Safety Center

Health

Medical Technology Green Hospitals
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Growth of power demand is driving investment

in transmission and distribution

Main driver for 

the Energy 

Management 

market

Renewables and 

distributed power 

generation grow 

above average

6.3 2.1

5.9 10.1+2.8% p.a.

Global power generation in TW

SCPP*

CCPP**

Gas

Engines
Geothermal, biomass
Solar

Wind

Hydropower

Nuclear

Coal

* Simple cycle power plants   **Combined cycle power plant 

Source: Siemens Energy 2020 Project 2014 - Base Case Scenario
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Growing share of renewables and distributed 

generation calls for end-to-end energy 

management

• Further development of electrification 
levels in emerging economies

• Grid modernization required in 
many regions

More 
electrification

• Increasing level of renewable 
and distributed generation 

• Grid stability challenges

Distributed 
generation
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Siemens Energy Management lives up to future 

challenges with the most comprehensive portfolio 
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Software/IT
Grid control – big data analytics – grid application
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Communication, automation, protection, and field devices
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Electrification solutions
High-voltage direct current (HVDC) transmission – grid access – FACTS – air-

insulated/gas-insulated substations – power systems solutions – microgrids / nanogrids

Products and systems
High-voltage switchgear and systems – power transformers – medium-voltage switchgear –

distribution transformers – low-voltage circuit breaker

Large power
generation

TSOs Oil and gas Industries Infrastructures / 
construction

DSOs and 
municipalities

Distributed
generation

1 Transmission system operators 2 Distribution system operators
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Generation

What problems are we trying to solve?

Integrating Renewables Customer Operations Load Shifting

EfficiencyOutage Prevention / 
Restoration

Reduction of System
Losses

RENEWABLES PROSUMERS

kWh $, €

Generation

Load

 6



May 2014

© Siemens AG 2014 All rights reserved.

Page 7 IC SG EA MG SD

New challenges for grid management due to growing 

need for integration of renewable generation

No clear direction of power 

flow

Violation of voltage limits

Overload situations

Increasing installation of 

renewable  energies

Observability improvement 

Volt-/VAR management

Capacity management
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Active Network Management System

Spectrum Power Active Network Management

Releasing hidden capacity by Active Network 

Management

Real time thermal 

rating
Energy storage

Voltage control 

device

Controllable 

generation
Controllable loads

Network state

1

Problem detection

2

Decision making

3

Set-point command

4
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Spectrum Power Active Network Management

Active Network Management based on real time 

state estimation 

Network state 

 Processing of measurements, 

status indications and network 

topology

1

Problem Detection

 Real time state estimation 

using P, Q, I, V

2

Decision making

 Generic on-line optimization, 

Minimizing limit violations, 

losses, operational cost;

conservation voltage reduction

3

Set-point command

 Closed loop execution of 

calculated set-point commands

4
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Active Network Management 

Smart voltage control and conservation voltage 

reduction

Generat

orsR+jX R+jX R+jX R+jXI

Q

Line 

Sections

Consumers

Consumers & distributed 

generation no control

with storage control

with VAR control (generators, 

capacitor banks)
with load control

smart control – combination of 

control devices

with transformer tap control

Line length

Voltage

VN

Vmax

Vmin

Q Q

smart control – conservation voltage 

reduction (CVR)
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How does NEM work..
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NEM vs FiT
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While the Smart Grid concept is accepted, some 

questions will still remain……
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