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Synchronous Condenser Relevance

NEM system strength is falling due to rapid increase in
inverter based renewable generation technologies.

The system strength issue is further exacerbated in
rural transmission networks far from classical
synchronous generators.

The issue was most famously observed in North West
Victoria (West Murray Zone), where sustained
oscillations were observed due to low local system
strength.

Kiamal Solar Farm and Synchronous Condenser POC
IS in the West Murray Zone.
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Actual system test 220 kV 30 November in West Murray (50% constraints applied)
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Kiamal Solar Farm and
Synchronous Condenser

The 200 MW KMSF is connected at the 220 kV Kiamal
Terminal Station located 3 km north of Ouyen township
and 100 km south of Mildura.

First solar farm in the NEM to be commissioned with a
synchronous condenser.

While the KMSF and the synchronous condenser share
the same Point of Connection (POC), the metering and
control systems are independent.

The Kiamal Synchronous Condenser (KMSC), rated at
190 MVA, is currently the Ilargest synchronous
condenser installed in Australia
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Need for Kiamal Synchronous Condenser

Kiamal SF Fault Ride Though Kiamal SF Fault Ride Though
POC 220 kV Voltage (no synchronous condenser) POC 220 kV Voltage (with synchronous condenser)
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Synchronous Condenser Control Strategy

Kiamal Synchronous Condenser is a Siemens 2-pole round Ver
rotor synchronous machine with static excitation system. @ ’ VREFmax
Voltage control is achieved via: voltage [
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« Slow Long-term Reactive Power Control oulse generator

o Generator Control panel (GCP) that sends regular pulses
to AVR voltage reference to regulate POC 220 kV
reactive power to desired setpoint (i.e. 0 MVAr)
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Challenges Establishing Performance Standard

S.5.2.5.1 Reactive Power Capability S.5.2.5.2 Power Quality Performance
Reactive power capability as function of POC voltage Evidence to suggest improves harmonic and voltage
imbalance at the POC
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Challenges Establishing Performance Standard

S.5.2.5.13 Voltage Control

Voltage response of AVR due to voltage reference step

tests (GCP disabled).
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Response of SF and synchronous condenser due to external
grid voltage disturbance (GCP enabled).
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Conclusion

Synchronous condenser is a proven and reliable remedial solution for connecting inverter based renewable generators.

It is not a new technology, however, special attention is needed to study its coordination and interaction with the renewable
system.

There may be a need to establish separate NER requirements for ancillary support devices, such as synchronous
condensers, and their respective performance.
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