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By Dr. Jens Kistner
ads-tec

» Stable renewable power 
supply in microgrids

The new “CrossPower” power manage-
ment system allows robust and scala-
ble microgrids to be created for the 
very fi rst time from renewable ener-
gies anywhere in the world. Compa-
red to conventional diesel generators, 
fuel savings of up to 50 percent can be 
achieved. An intelligent control system 
effectively balances power generation 
and consumption while high-perfor-
mance battery storage ensures cons-
tant grid stability. 

The CrossPower system from Pfi sterer means 
that renewable energies can now be utilized 
reliably in any weather conditions to generate 
power in remote regions, areas of confl ict, or 
refugee camps. The mobile power manage-
ment system allows, for the very fi rst time, any 
conventional and renewable energy sources to 
be mixed in isolated power grids. Until now, 
diesel generators were the only reliable energy 
source in such areas. But now stable grids based 
on renewable energies can be established by 

using intelligent power management and sta-
te-of-the-art components. Instead of lead acid 
batteries, for example, lithium ion technology 
from ads-tec is used. Combining wind turbine 
and photovoltaic systems with conventional 
diesel generators substantially reduces opera-
ting costs and consumption of fossil fuels, while 
at the same time, reducing the costs and the 
risk of supply on less accessible transport rou-
tes. In developing its system, Pfi sterer set itself 
the following targets: 

 » Diesel savings of up to 50 percent at each 
installation

 » A return on investment in 2-3 years with 
a minimum installation life of 10 years or 
more

System Design

At the heart of the system is an intelligent pow-
er management solution that provides a stable 
supply for microgrids and allows energy to be 
used in a resource-friendly manner. The back-
bone is a lithium-ion battery storage compo-
nent with a microgrid-compatible inverter. This 
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provides an autonomous supply grid to which 
a wide range of generators can be connected. 
Photovoltaic systems and wind power are sui-
table renewable energy sources. Existing diesel 
generators can also be connected to the sys-
tem, thus enabling conventional microgrids to 
be expanded. In addition, the system can ope-
rate in grid connected mode to compensate for 
supply gaps in unstable grids.

In this case, the battery storage makes up the 
difference between the generated and consu-
med power. Therefore modern lithium-ion bat-
teries are used. Compared to lead acid batteries, 
these offer maximum flexibility, a long product 
life, and a high degree of cycle stability, thus 
making them particularly suitable for multiple 
charging/discharging cycles as required in grid 
stabilization. Consequently, the installation pro-
vides a stable and constant sinus wave voltage, 
whereby the output voltage and frequency can 
be selected in accordance with the local requi-
rements. All common voltages and frequencies 
are possible, such as 230V and 400V at 50Hz or 
110V and 120V at 60Hz.

fig. 2: Example of the charging cycles and power consumption of a microgrid with renewable energy | Source: Pfisterer

Stable Power Supply Guaranteed

The primary task of the control software is to 
guarantee grid stability in combination with 
optimum energy efficiency. Intelligent pow-
er management prioritizes renewable energy 
sources according to their availability. The diesel 
generators cut in only when required to charge 
the batteries. If the solar or wind power drops 
temporarily, the control system uses the batte-
ries until they reach a minimum level before it 
switches to fossil energy sources to safeguard 
the base load. 

The various energy sources and the battery are 
generally designed and dimensioned in such a 
way that fossil fuel energy savings of up to 50 
percent are achieved, thus ensuring short amor-
tization periods. When the diesel generators are 
switched on, they always operate at their opti-
mum output range and never under partial load 
thanks to the existing battery buffer storage. In 
conventional generator systems, on the other 
hand, the fluctuating load of the current consu-
mers determines the level of efficiency and the 
wear and tear. 

Intelligent Power Management

Naturally, the aim of the installations is to fully 
supply all consumers, which is guaranteed if the 
facility is suitably dimensioned. However, to be 
able to respond flexibly to changes, certain pa-
rameters can be selected individually during 
operation. For example, the preferred diesel 
consumption can be specified if diesel fuel re-
sources are limited. Various priority levels, which 
are monitored by the control system, are availa-
ble on both the generation and consumption 
side. Critical consumers such as operating thea-
ters, cold stores, and IT systems are then priori-
tized and fully supplied. In contrast, accommo-
dations, television sets, and so on have a lower 
priority. If insufficient renewable energy is 
available, the power supply to the consumers  

fig. 1: Basic design of the system | Source: Pfisterer

Within power manage-
ment system fossil 
energy only for backup

Most crucial appli-
cations selected by 
priority-settings in case 
of insufficient energy
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The challenge lies in 
managing the different 

producers and  
consumers

fig. 3: The control system allows generators and loads to be prioritized | Source: Pfisterer 

is controlled on a priority basis. This means that 
even the loss of fossil energy sources can also 
be compensated for without jeopardizing the 
supply to critical consumers. 

Easy to Use and Maintain

The task of meeting the requirements of a relia-
ble power supply in remote regions is extremely 
challenging: The systems involved have to sup-
ply power reliably around the clock by utilizing 
energy sources available on site and must be 
suitable for mobile deployment. Success there-
fore hinges on interface management between 
the various electricity producers and consumers.

Plug-and-play components allow a microgrid to be set up 
quickly and securely | Source: Pfisterer 

 

Mobile power grids can be built rapidly and re-
liably without specialists through the use of mo-
dular plug-and-play components. With almost 
100 years of experience, Pfisterer is one of the 
world’s leading technology companies for sys-
tem solutions and components in power trans-
mission. Since its founding in 1921, the Ger-
man-Swiss family enterprise with around 1,400 
employees has been developing, manufactu-

ring, and distributing components and all-in-
one solutions for sensitive interfaces in modern 
power grids. It is one of the few companies in 
the world that offers solutions for the entire 
transmission chain in low, medium, high, and 
extra-high voltage for output of 110V to 850kV. 
The products are used, for example, in power 
grids, overhead contact lines, and as connectors 
in industrial drives and power supply systems. 
CrossPower installations were designed using 
experience from numerous grids worldwide. 
The entire system is based on a touch-safe de-
sign and can be operated in the close vicinity of 
residential buildings, equipment, and tents. The 
control panel has a straightforward, intuitive 
graphical user interface. It shows at a glance the 
direction of all energy flows and their intensi-
ties. No permanent staff is required on site du-
ring operation. The control system has been 
designed in such a way that it can respond inde-
pendently to changes. Furthermore, the sys-
tems can be maintained remotely. Various per-
formance data can be accessed via an encrypted 
and secure connection (VPN). Operating para-
meters can also be optimized accordingly. Re-
mote maintenance is carried out via a 3G modu-
le and is therefore possible using all cell phone 
networks worldwide. If required, additional se-
curity is provided by a mechanical lock-and-key 
switch that must be activated on site at the ins-
tallation by an employee before data is transfer-
red. Following remote maintenance, a key is 
then used to disconnect the installation comple-
tely from the data network.

Output and Dimensioning

The output of the plants is scalable from 25kW 
to 500kW and any number of power sources 
can be combined depending on a previous defi-
nition. The system itself has an efficiency of 
over 90 percent and can be housed in a single 
standard container. Naturally, several systems 
can also be operated in parallel. Furthermore, it 
is possible to use available generators or even 
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System Status

Load 1
Consumption:     12.9kW

Load 2
Consumption:     11.5kW

Load 3
Consumption:          0kW

Solar Power
Production:     5.9kW

Wind
Production:     3.8kW

Diesel
Production:        0kW   

State of Charge:     53%
Discharge Power:   15.8kW

Internal Load
Consumption:   1.1kW

 Island grid
generated by

battery

fig. 4: The controller display shows at a glance all energy flows and their current intensities. | Source: Pfisterer

connect to existing power grids. For this purpo-
se, the frequencies of the external grid and  
microgrid are harmonized. The advantage of 
this is that the system immediately makes the 
temporary electricity grid available and uses the 
renewable energy sources to charge the buffer 
storage. This option was considered, for examp-
le, when a plant was being planned to supply 
power to a hospital in The Gambia. On average, 
the fluctuating grid could be used for four to six 
hours a day – sometimes, however, it remained 
inaccessible for days. Solar power and a diesel 
generator were also available. The CrossPower 
system can utilize the various power sources de-
pending on their availability, automatically esta-
blish and terminate a connection to the tem-
porary power grid, and make use of renewable 
sources and the diesel generator. As a result, 
the power supply to operating theaters and 
other critical consumers is always ensured.

Practical Viability Verified

Development of the system began in 2013. In 
June 2015, the first installation was put into 
operation as part of NATO’s “Capable Logisti-
cian” exercise in Hungary. Under realistic con-
ditions, the 25kW system comprising storage 
with a capacity of 60kWh, a 5kWp photovoltaic 
module, a 5kWp wind turbine, and two 10kW 
backup diesel generators reliably supplied cen-
tral institutions, including laboratories with ex-
tensive IT equipment, for a period of 14 days. 
The brief was to supply merely 40 percent of 
the power requirements from diesel generators. 

The exercise was part of NATO’s “Smart Ener-
gy” program, which has been running since 
2011 with the objective of significantly lowering 
the consumption of fossil fuels in power genera-
tion by reducing power consumption and using 
renewable energy sources. The system proved 
its practical viability in an impressive manner. 
Consequently, an order was placed to construct  

a 150kW plant. The developers are also already 
in contact with technical relief agencies.

High Potential for Saving Fossil Fuels

The main potential of the system lies in the stable 
supply of remote settlements, small islands, mi-
ning exploration projects, and hotel complexes. 
State-owned energy utilities frequently have to  
guarantee this supply, but the construction 
of conventional power transmission lines is so 
costly that a return on investment cannot be 
achieved until decades later. The focus here is 
on equatorial regions due to the huge potential 
savings involved. According to a study by the In-
ternational Renewable Energy Agency (IRENA), 
diesel generators with a total output of about 
400 gigawatts are currently in use worldwide 
(Source: Off-Grid Renewable Energy Systems: 
Status and Methodological Issues, Working 
Paper, IRENA, 2015). These are often outdated 
and inefficient, resulting in extremely high die-
sel consumption. 

If we consider the level of efficiency involved, 
about 3kWh of electrical energy can be obtai-
ned from a liter of diesel. In mathematical terms, 
therefore, over 130 million liters of diesel are 
required to supply these 400 gigawatts – not 
including the additional outlay for transporting 
the fuel. Incorporating renewable energy sour-
ces with the help of the CrossPower system of-
fers enormous potential savings here. «

Martin Schuster is Senior Adviser of Pfis-
terer Holding AG and project manager in 

charge for CrossPower. 
 

 Dr. Jens Kistner is head of the energy 
storage division at ads-tec.  

As a partner of Pfisterer, the company 
played a significant role in developing  

the intelligent energy management  
system in the CrossPower project. 

Diesel generator based 
systems could be  
replaced worldwide


