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With this information, the load flow can be kept on a secure
level by control measures.

MARKET FOR WIDE AREA MONITORING

In the last years, many tenders for wide area monitoring
systems have been released in Europe, South America, and
Asia. All of them deal with transmission applications. The
trend goes to an increasing number of PMUs. From India,
the request for a system with more than 1700 PMUs has
been published.

APPLICATION IN DISTRIBUTION

The application of Wide Area Monitoring systems started in
Transmission Systems. Nevertheless, such systems can be
beneficial also for distribution systems. One aspect is the
observability. In networks where no or only few
measurements are available, it can be interesting to
introduce PMUs. With less PMU equipped measurement
substations, a better picture may be created than with more
RTU equipped substations.
But more benefits can be seen for distribution networks:

e Angle and frequency monitoring

e  Post-Mortem-Analysis

e Voltage stability monitoring

e Improved State Estimation

e DG/ IPP Applications

e  Power System restoration
So this technology can also help in the distribution networks
to increase observability and awareness for system stability.
As an innovative example for application of PMUs in
distribution network, the “RegModHarz”-project is
discussed [3], [4]. The project “RegModHarz is applied to a
region “Harz” in Germany. The goal is to group all local
decentralized power generation into one virtual power plant
and to control the loads where possible so that the region
can operate without additional power flow from outside (see
Fig. 7).

Fig. 7: System configuration in project “RegModHarz”

The PMUs are placed at the border connections of the
regional grid with the surrounding electrical transmission
network and at selected substations in the region. In total,
10 PMUs on 110kV voltage level are installed. They deliver
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their measurements to the central component “Virtual
Power Plant” which coordinates the generation and the
controllable loads. The achieved benefits include:

= Supervision of the virtual power plant

= High precision in energy accounting

=  Coordination of generation and consumption

= Higher reliability for decision-making

= Delivering a data base for services like energy

market

The region has available 250 MW wind power, 80 MW
pump storage and 12 MW thermal/electric power station.
Controllable load includes 10 MW in industry and 0,5 MW
in households. The virtual power plant coordinates in the
best possible way the power balance between these
components. There are three different operating modes
possible:

= Maximising renewable generation

= Cut-off load peaks

= Maximising network stability
This project delivers reports ([3]); it is still under progress.

CONCLUSION

Wide Area Monitoring with synchrophasors from PMUs is
a proven technology for system monitoring. It has its
benefits in providing a real-time view on dynamic events
and in the ability to analyze events from the past. It can be a
second-level tool in the control center to help in analysing
critical issues.

The application in distribution networks is also useful.
PMUs can enable the observability of such systems where
no measurements are available up to now. In areas with fast
changing power flow, caused for example from high amount
of renewable infeed, synchrophasors can help documenting
the system behaviour and recognize faster critical events.
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