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ARENA Project: PLUS ES South Australia Demand Flexibility Trial1

From Jul 2023 - Jun 2024

No. of households: ~ 18,800,  ~25% Inactive controlled loads

No. of analysed households: ~ 13,700 

No. of Zone Substations: ~280

No. of Feeders: ~1,200

No. of low voltage transformers: ~11,000

1. https://arena.gov.au/knowledge-bank/plus-es-south-australia-demand-flexibility-trial-final-knowledge-sharing-report/

Overview of PLUS ES dynamic load control portal and API solution1
 



Voltage-drop due to electric water heating system (EWHS) operation:

• EWHS power rating

• voltage-to-power sensitivity
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Voltage-drop distribution due to EWHS operation:

 

median= 2.6V, 

95th percentile= 6.4V 

Critical meters: ~1,700 sites with voltage > 253V

median= 3.4V, 

95th percentile= 8.2V 



Classification of EWHS rated power vs voltage drop distribution: 



Profile of the average power and 95th percentile average voltage in Feb 2024: 



Profile of the average power and 95th percentile average voltage in Aug 2023:



Feasibility of EWHS load as voltage regulation service
• EWHS load is highly predictable on an aggregated level

• EWHS load is controllable

• Do network constraints allow it?

One day operation of highly correlated households on the same transformer:



Distribution of correlation of voltage profiles on a specific day: 

Distribution of average daily correlation from Jul 2023-Jun 2024: 



Summary

➢ 1-year operational data from ~13,700 out of 18,800 households

➢ Controlled load fleet has been reduced by 25%

➢ Median voltage-drop associated with electric water heating operations is 2.6V (entire fleet) and 3.4V for 

critical meters

➢ Intelligent orchestration of the fleet is required for a smooth power profile that can impact voltage profile 

for longer periods

➢ Correlation metric can be used as a data-driven model-free method for identifying network bottlenecks

➢ Introducing new network tariffs for provision of voltage regulation might be feasible and an incentive for 

customers to stay on the controlled load circuit

 



Discussion and Q&A
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