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Abstract

More electrical energy from renewable sources means that more ancillary
services and grid support services are provided by them. This work examines
the ability of a commercial wind turbine to provide power-frequency control
and AGC (automatic generation control). Power-frequency control opposes
changes in grid frequency via active power and operates on time scales of 1 —2 opposed to a simulation.
seconds. AGC is used by grid operators to maintain the demand-supply balance

Nuttby .

Capacity: 50.6MW

# of Turbines: 22

Objectives

via small changes in generator active power output. This work was a
collaboration between a system operator, a wind turbine OEM and an
independent research institute. These results are useful to other grid operators
as they represent the performance of commercially available wind turbines as

What Power-frequency response, AGC
Where Nuttby Mountain Wind Farm, Nova Scotia, Canada
— Turbines in farm 22
" A Single turbine rating 2.3 MW Enercon E82 IEC Type IV
ISk, Utility of results Useful to other system operators; not a simulation
T T ﬂT Note Response to frequency increases tested:;

Response to frequency decrease not tested due to
requirement of continuous power curtailment

Test droop frequency response from a single grid-connected wind turbine. Test AGC for the entire wind farm. Examine the performance at various power levels.
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Conclusions

The results are in line with expectations, and this is useful data for other grid operators in evaluating whether such a response from wind farms can be used on
to improve frequency stability. The value of this work is that we present empirical data as opposed to an analysis via simulation models. Empirical data as
presented here is difficult to find. One can reasonably assume that behaviour on a different power grid will be similar to that reported here.
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