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Abstract

This technical case study presents the commissioning and protection validation
of a grid-scale Battery Energy Storage System (BESS) in Adelaide, South
Australia. The project aimed to integrate large-scale storage capacity into the
state grid, ensuring seamless renewable energy support, frequency control, and
compliance with grid protection standards. The activities included HV asset
testing, inverter protection validation, and IEC 61850-based communication
checks. The BESS enhanced grid stability and supported South Australia’s
renewable transition.
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1. Introduction

South Australia has become a global leader in renewable integration, with large-
scale solar and wind resources requiring flexible and reliable energy storage. In
2025, a grid-scale BESS project in Adelaide was commissioned to provide
frequency regulation, peak load support, and improved system stability. The
commissioning program focused on protection validation, HV testing, and grid
compliance.

2. Methodology

The commissioning and validation program included the following activities:

- HV Asset Testing: Transformer ratio, winding resistance, CT/VT polarity, and
insulation resistance checks.



- Inverter Protection Validation: Functional testing of overcurrent, anti-islanding,
and differential protections.

- Communication: IEC 61850 GOOSE messaging tests for trip and interlock
signals.

- Grid Compliance: Verification of protection settings against Australian NER and
AEMO requirements.

3. Results

The BESS commissioning achieved the following measurable outcomes:

Metric Before After Improvement
Frequency 500 ms 180 ms -64%

Response Time

System 93% 99% +6%

Availability

Grid Compliance | Partial Full 100% compliant
(NER/AEMO)

4. Discussion

The Adelaide grid-scale BESS project demonstrated the critical role of protection
validation in renewable integration. By enhancing frequency response time and
ensuring compliance with IEC 61850 communication standards, the system
provided stability to a grid with one of the highest renewable penetrations
worldwide. The methodology also created a benchmark for future BESS projects
across Australia and internationally.

5. Conclusion

The 2025 BESS commissioning in Adelaide highlighted the successful integration
of advanced protection schemes with renewable energy storage. The project
strengthened grid resilience, reduced response times, and ensured compliance
with regulatory standards, marking a milestone in Australia’s renewable
transition.
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