
 

 

Siemens PTI − Network Consulting 

At a glance 

Smart grids are the basis for developing the 
future transmission and distribution networks as 
highly flexible, reliable and sustainable sys-
tems. Siemens Power Technologies Interna-
tional (Siemens PTI), your provider of network 
consulting, network planning software and train-
ing on the Siemens T&D portfolio, develops 
optimal network structures and smart grid con-
cepts considering  

 Integration of renewable energy sources 

 Application of innovative technologies, e.g. 
energy storage devices, power electronics, e-
vehicles (EVs), etc. 

 Use of communication technologies to im-
prove observability and controllability of the 
networks  

 Development of intelligent applications, pro-
tection and automation concepts 

 High security of supply and overall appropri-
ate network performance 

 Design of new network structures, e.g. mi-
crogrids, DC networks, overlay transmission 
grids 

The challenge 

Electrical distribution networks will change 
more rapidly in the near future than in the past 
decades. Environmental awareness in the pub-
lic drives changes in electrical generation to-
wards the increased utilization of renewable 
energy sources. Additionally, network develop-
ment and operation have to consider the exist-
ing regulatory frameworks. 

Due to developments in energy generation and 
consumption, today’s standard network struc-
tures will not be sufficient to provide state-of-
the-art security of supply under increasing cost 
pressure. Thus new requirements for the future 
distribution networks will derive. The networks 
will have to be transformed into more intelligent 

grids to ensure technically appropriate and 
economically efficient operational performance.  

Smart grids also benefit from a large number of 
new technologies, such as power electronics, 
communication, energy storage devices, smart 
metering, electromobility, etc. Their possibilities 
can be taken advantage of in operating future 
distribution networks and in forming a smart 
grid. 

Our solution 

The drivers for changes in electrical energy 
supply systems (see figure 1) – together with 
new technologies and concepts for network 
equipment, planning and operation – motivate 
the transition of today’s power systems into 
smart grids. Increasing the power system’s 
capabilities for communication, control and 
automation is a key prerequisite for meeting the 
upcoming requirements.  

 

 

 

Figure 1: Main smart grid drivers  

Siemens PTI has long-term experience in plan-
ning and operation of various networks and 
offers high-quality consultancy services and 
tools based on proven knowledge and a pas-
sionate team of technical experts. Siemens PTI 
provides dedicated design of smart grid struc-
tures (figure 2) and detailed analysis of their 
system performance, which will become impor-
tant tasks for network operators in the future 

Smart grids 
The vision of future electricity networks 
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Figure 2: The vision of the smart grid  

Building smart grids is a highly complex 
task which includes  

 Analysis of the current status of the 
individual transmission or distribution 
network and its historical development 

 Assessment of the expected require-
ments and selection of suitable key 
performance indicators (KPIs) 

 Definition of detailed targets that 
should be addressed and the respec-
tive performance that is required 

 Specifications of components and 
their standard ratings.  

With the focus on the system as a whole, 
Siemens PTI ensures that the developed 
network concept and system architecture 
meets all technical as well as economi-
cal and environmental requirements – 
while addressing electricity networks as 
well as other systems like gas, heating, 
water, etc.  

Thus smart grid design creates an inte-
grated solution with a physical layer of 
network components as basis and add-
ing communication and most important 
application layers, as shown in figure 3.  

 

 

Figure 3: Layers of a smart grid  

Thereby it is important not only to create 
an optimal structure for the electrical 
network, but to also develop a solution 
taking into account state-of-the-art elec-
trical components like renewable gen-
eration, intelligent protection system, 
information and communication tech-
nologies (ICT), energy management 
system and energy automation, demand 
site management and smart metering, 
and further innovations in intelligent 
household appliances, smart building 
technologies, electrical public transport, 
water and waste treatment. 

To analyze the future grids new methods 
and power system planning and simula-
tion tools are developed based on the 
PSS® Product Suite products. The fol-
lowing calculation methods are used in 
smart grid studies to ensure a feasible, 
integrated solution: 

 Probabilistic power flow and reliability 
calculations 

 Harmonic analysis considering power 
electronics, EVs, PV generation, etc. 

 Dynamic behavior during normal op-
eration and in island mode 

 Protection simulations to ensure 
safety and security of supply  

Moreover, the transition from today’s 
system into the future smart grid is sup-
ported by the elaboration of phased 
modification plans. In several projects 
adequate roadmaps have been devel-
oped to transform the current network 
step-by-step into an optimal and intelli-
gent network concept. Also urban devel-
opment projects created exemplary 
models for new developments and sus-
tain-able living.  

Application Example 

As an example for a future urban grid, 
the vision of Masdar City is to build a 
new development for 100,000 inhabi-
tants and commuters on a desert spot 
near the city of Abu Dhabi, which uses 
100% renewable energy and is CO2 

neutral. The key objectives are sustain-
ability and the integration of most inno-
vative technologies regarding energy 
generation, distribution and consump-
tion. 

To achieve CO2 neutrality on an area of 
about 3 km by 3 km, renewable energy 
sources are used, as for example most 
buildings are equipped with photovoltaic 
generation. Additionally the possibility of 
reducing consumption by increasing 
efficiency and by load management shall 
be applied. In this way the total peak 
load compared to the typical values in 
this area can be reduced by the factor of 
three. To achieve this, most recent tech-
nologies and equipment have to be 
merged into one system. 

Initial plans of the electrical network 
were designed based on standard guide-
lines for distribution systems – not well 
suitable to account for Masdar’s special 
needs. Therefore Siemens PTI devel-
oped and proposed a focused and inno-
vative network concept for Masdar City, 
which considers the unique possibilities 
of the complete system. 

A major challenge was not only to create 
an optimal structure for the electrical 
network, but also to achieve the main 
targets of Masdar 

 CO2 neutral energy supply and ensur-
ing high sustainability levels 

 Integration of renewable energy 
sources  

 Design of an energy management 
system  

 Integration of electromobility  

 

Figure 4: Illustration of Masdar City  


