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Introduction

With a higher share of renewable power units (RPU) in the electrical power system, the importance
increases for RPU to take part in ancillary-service provision since conventional power plants are being
substituted. To this end, RPU can form coalitions. Because power being provided for ancillary
services is crucial for system stability, coalitions should be assessed with regard to how reliable they
can deliver a certain amount of power for a given time horizon.

The objective of the exchange researcher’s PhD-project has been to develop a method for reliability
assessment of ancillary-service coalitions. During the research exchange, this method has been
discussed, extended and implemented. Furthermore, the concepts to evaluate the method have
been discussed and implemented.

Research Undertaken

In order for renewable power units (RPU) to be able to provide ancillary services, units are
represented by agents that have information about e.g. unit type, installed power, forecasts of
power output or consumption. According to forecasts, flexibilities available can be computed for a
certain time horizon. With that knowledge, different agents can negotiate with each other to form
coalitions that — as virtual power plant — can bid on energy markets such as markets for frequency
control reserves.

However, power feed-in by RPU is highly volatile. Furthermore, the power that can be procured can
only be planned based on forecasts. Because power being provided for ancillary services must be
available within certain temporal restrictions it must be made sure that the flexibilities can be
activated when needed. Hence, coalitions should be assessed with regard to how reliably they can
deliver a certain amount of power for a given time horizon.

In the course of the exchange researcher’s PhD-project, the RelACs-method has been developed —a
method for reliability assessment of ancillary-service coalitions. It incorporates the availability of the
coalition’s member units, reliability of operational equipment the units are connected to, power
forecasts, forecast errors, and dependencies between the units’ behaviour. These reliability facets
can be considered separately or in an integrated way. The method can be utilized during formation
of a coalition in order to guarantee a minimum reliability level.

The aim of the research exchange was to be in close contact with her co-supervisor and his research
group in order to obtain feedback on her PhD-project and discuss extensions and collaborations.
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First, the exchange researcher presented her method and the corresponding use case together with
her plan for evaluation. The design of the method and the concept for evaluation has been presented
and discussed with the host research group. Based on these discussions, the method has been
adapted according to identified gaps and the evaluation setup has been extended.

The evaluation environment for automatic evaluation and usage of methods of design of
experiments has been implemented. The evaluation results have been conducted, visualized,
compared and discussed with the co-supervisor and host research group.

Furthermore, the exchange researcher learned about methods and algorithms developed at the host
institute as well as the organisational structure. She participated in presentations of research results
and had discussions about the host researchers' projects and research.

Personal Experience

At the host research group the exchange researcher was provided with an office, desk, and screen to
which she could connect her own laptop. The department provided a welcoming and open
environment with friendly and helpful colleagues. The exchange researcher attended the meetings of
the PSMIX research group as well as department meetings. This way she could not only learn about
the research topics but the organisational structure. Beyond that, the colleagues were open for
questions and discussions which were very fruitful for the PhD-project.

During July many people in Sweden go on holiday which might restrict collaboration possibilities. This
should be taken into account when planning a stay in Sweden.

In contrast to the tensed housing situation in Stockholm, the exchange researcher was very lucky to
find accommodation in an uncomplicated way via the KTH relocation service. The comfortable and
well-furnished room was situated in walking distance to KTH. The KTH relocation service organises
social events as well, which was a good opportunity to get to know the university and environment in
more detail.

Conclusions

The research exchange was a good opportunity to have discussions with the exchange researcher’s
co-supervisor and his research group. Thus, the quality of the research could be improved and
enriched by the input. In conclusion, it is advantageous to use the opportunity of research exchange
to get insight in different processes and research environment as well as learn from different
processes.

Outlook

The evaluation set up developed during the stay as well as the results have been incorporated in the
exchange researcher's PhD-thesis. Furthermore, part of the results have been summarised in a paper
that has been submitted to a conference. The PhD-thesis could be finalised shortly after the research
exchange as well as successfully defended. Possible research topics for future collaboration or
exchanges between the home and host research groups have been observed.
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Figure 1 Building of KTH guestrooms Figure 2 Building at which ICS was located
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