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Introduction

• In Eskom, primary frequency control reserves are 

provided by online generators and instantaneous 

demand response (IDR).

• IDR is not dispatchable as it operates

automatically via under-frequency relays.
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WHY OPTIMISE DR SETTINGS?

• Online generating units could not provide the

required primary reserves most of the time.

• When IDR was introduced all participants had

exactly the same settings.

• Having a huge IDR capacity at the same

frequency setting resulted to a significant

frequency overshoot.
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Methodology

• Simulation study to understand IDR contribution

to primary frequency control (impact of single

load block & multiple load blocks).

• Implement realistic IDR settings as pilot in the

network.

• Monitor performance of the piloted settings

• Tune the settings to minimize frequency

overshoot.
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Studies: Base Case

• The base case was the Eskom power system

without demand response.

• The largest unit in the network was tripped as

per SAGC requirements; the nadir and settling

frequency were recorded.
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Studies: Single load block

• The load blocks were arranged in block
increments of 200 MW starting from 200 MW to
1000 MW.

• The trip frequency for IDR load was set at 49.65
Hz with 4 seconds delay.

• The results show that IDR only influences settling
point; it does not have impact on the nadir.
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Studies: Single load block

• The time delay on IDR was changed from 4

seconds to 1 second.

• 1 second delay setting makes a tremendous

impact on the nadir as compared to 4 seconds

delay setting.
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Studies: Multiple load blocks

• IDR capacity was subdivided into smaller blocks;
these blocks were set to respond at different
frequencies.

• The three frequency stages used were 49.7 Hz, 49.65
Hz and 49.6 Hz; all stages had a delay time of 4
seconds.

• Staggering loads at different frequencies does not
improve IDR performance significantly when they all
have a 4 seconds time delay.
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Pilot settings

• It was recommended to break IDR capacity into

two load blocks.

• Block 1: 49.65Hz, 4 sec delay

• Block 2: 49.60Hz, 1 sec delay
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Pilot performance
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Conclusions

• Demand response is capable of providing a fast
response; therefore, it can be used for primary
frequency control in the power system.

• A significantly large capacity of demand response
can result to frequency overshoot during
disturbances if it’s not optimised.

• Optimal settings ensured that the small
frequency deviation activated one load block and
the large frequency deviation activated all DR
loads.


