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Project motivation



Project motivation #1
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Project motivation #2

References: APVI 2023, Synergy, 



Project motivation #3



Project SolarShift

Image credits: Vecteezy, Solar Victoria, iStock 



Thermal modelling findings



Hot water draw profiles



Controlled load types

• General supply (GS) : 24/7 

• Controlled load 1 (CL 1) : 10pm-7am

• Controlled load 2 (CL 2) : 24/7 except seasonal peaks (3pm-8pm)

• Controlled load 3 (CL 3) : 10pm-7am + 9am-3pm

• Only Solar : 9am -3pm

• Solar Soak (Ausgrid) : 10pm-7am + 9.30am-3.30pm (solar 
window changes across different seasons)



Emissions and solar-soak (resistive heaters)



Annual energy consumption by different control strategies: resistive 
vs. heat-pumps

Heat-pumpResistive



Emissions: Heat-pump vs. resistive immersive

Heat pumps Resistive immersive



Trial operations



- Around 20,000 participants

- Randomization of different customer 
groups to prevent local peak demand 
(40% reduction)

- Total controlled electric hot water 
demand ~15 – 25 MW

-Simple and static control strategies & 
wholesale arbitrage

- 40-50% of daily hot water demand is 
shifted to day-time

- When we switch from Control Load 1 
(CL1) to Control Load (CL3), the daily 
hot water demand increases ~ 3 - 8% 
(depends on season and time of hw
use)



The future of controlled load?



Recent updates on the controlled load (CL)

• Households can change their water heating technology 
options without notifying DNSPs or retailers

• There are costs associated with disconnection CL (~$150-200)

• Most people avoid these by leaving the connection on, but they 
may keep paying the daily connection fee

• In SA, ~ 20-25% of the CL fleet is inactive

• In NSW, ~15-20% of the CL fleet is inactive

• In QLD, 1/3rd of solar installers recommend 
timers/diverters (switch to general supply)



New DNSP tariffs for controlled load
• Ausgrid Solar Soak option B 

(seasonal solar soak windows)

• Endeavour Energy Off-peak+ 
tariff with solar soak window

• Citipower, United Energy & 
PowerCor 24/7 ToU controlled 
load

• SAPN Solar Sponge 24/7 ToU
controlled load window

• Energy Queenslad new tariff 
trials for “trough demand” 
(solar-soak)

➢ These new tariffs offer cheaper 
network rates during the solar 
soak period!



Distribution of Aggregator/Retailer savings 
(Change from CL1 to CL3)

CL 1: 10pm-7am
CL 3: 10pm -7am + 9am – 3pm



Distribution of Aggregator/Retailer savings 
(Change from CL 1 to Only Solar)

CL 1: 10pm-7am
Only Solar : 9am – 3pm



Key Messages

!!! We need to come up with new & innovative retailer tariffs 
to pass these savings on to households to maintain central 
control/orchestration for hot water flexible demand !!!

! Incentive to solar-soak has doubled by the recent increase 
in electricity prices (while solar feed-in remained mostly 
the same)!

!!DNSPs have started to offer new network tariffs to 
encourage consumption during solar-soak periods!!



Heat-pumps

• Government incentives for heat-pumps: VIC (Solar Vic, Victorian Energy 
Upgrades), NSW (Energy Efficiency Scheme, Peak Demand Reduction 
Scheme), QLD (Climate Smart Energy Savers), ACT (Home Energy Support)

• Subsidies for heat-pumps to replace gas with heat-pump and or less 
efficient (immersive resistive) with heat-pumps or solar thermal 

• There are quality & customer satisfaction concerns regarding the cheaper heat-pumps!!!

• What happens to the flexible demand of hot water with more heat-pumps? 
• Heat-pumps have much smaller rating than resistive types (1kW vs. 3.6 kW)

• Heat-pumps use 2 to 4 times less energy than resistive types (depending on COP)

• Heat-pumps manufacturers/installers recommend installing them on the general supply 
(continuous/un-interrupted operation)

• Solar Victoria: Heat pumps with integrated-timers or PV connected (as of 
March 2024)



Immersive resistive 

Heat pump



Consumer Engagement





Thank you!

Our research is sponsored by the Australian Government through 
Cooperative Research Australia RACE for 2030 program

Our research is also supported by the Australian Centre for 
Advanced Photovoltaics (ACAP) and received funding from the 
Australian Renewable Energy Agency (ARENA).

baran.yildiz@unsw.edu.au



Ownership of smart meters & data

• In VIC DNSPs have the ability to use and control the smart 
meters and controlled load. Not the retailers.

• In NSW, metering coordinators tend to shy away from 
changing controlled load without retailer’s approval.



Potential savings



Habitual hot water consumption & excess PV 
utilization



Fleet information

Resistive systems

Heat pumps
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