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EXECUTIVE SUMMARY 

With the rapid introduction of distributed energy resources (DER - solar PV, batteries and 

electric vehicles), sophisticated coordination of these resources is required to ensure network 

security and maximise customer benefits.  

To better understand the market value (technical and commercial) of this coordination, Energy 

Queensland networks (Ergon Energy and Energex) established a two-year home energy 

management system (HEMS) market pilot. The pilot was to provide evidence of the market’s 

maturity in (i) customer acquisition of 500 participants and then (ii) exercising demand 

management and demand response requests. 

This trial has proven that HEMS (through third-party aggregators) enable (i) management of 

two-way energy flows for minimum and peak demand (near real-time), (ii) incentivising 

customer efficiency in times of energy use and (iii) driving customer interaction. 

Whilst the customer acquisition highlighted significant difficulties, the technical delivery of the 

demand management (DM) and response (DR) event program proved successful. 

HEMS fleet event outcomes (diversified across the cohort/customer) 

Peak reduction range (5-7pm weekdays) Between 0.90 and 1.2kW 
 

Minimum Demand events  

Solar export reduction  
(direct inverter management) 

1.7kW (3.1kW by signal respondents1) 

Solar export reduction (load increase) 2.3kW (3.3kW by signal respondents) 

Solar generation stop 4kW 

Solar generation stop/maximum load increase 5.79kW 
 

Directly managing solar generation is very effective. Increasing loads to “solar soak” is also 

effective, but is less reliable as a mitigant to minimum demand. 

Customer 
energy and 
bill impacts 
from having 
HEMS2 

Reduces evening peaks by approximately 30% (potentially greater for 
actual peak demand days – these were unable to be tested). 

Reduced overall grid-supplied kWh by approximately 14%. Two 
participants without rooftop solar achieved reductions in grid-supplied 
kWh of 8% and 37% respectively.  

On average reduce customer bills by 19%3. 

 

Recommendations & Next Steps 
It is recommended to support HEMS achieving a critical mass in the market. To do so, 
significant funding will be required to:  

1. Support customer education, information and promote to customers of HEMS value.  

2. Assess and incentivise eligible HEMS solutions and suitable “channels to market” for 

customer acquisition.  

3. Reduce the cost of accessing HEMs solutions (until the market is self-sustaining). 

 

 
1 Not all households were signalled to respond to the events. The lower number reflects the diversified value 
across the cohort, the larger number reflects the diversified response of those households that did respond.  
2 Retrospective baselining is only indicative of the value of HEMS and, in this pilot, conservatives that value. 
3 All primary tariff grid-supplied energy was rated at Ergon Energy Tariff 11 gazetted rates. 
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1 PURPOSE AND SCOPE 

The objectives of the pilot for proprietary home energy management systems was to assess:  
1. Market readiness 

o The attractiveness of a set-and-forget “smart” energy management solution that 
adds value to an end-use customer’s lifestyle whilst delivering a measurable 
network benefit.  

o The value propositions generated by home energy management systems for 
the customer using cost-reflective tariffs, solution providers, remote agents and 
networks,  

2. Inform how home energy management system technology will integrate, and 
communicate, with the electricity networks (assisting distributed energy resources 
management system - DERMS - development), and  

3. Through detailed analysis of managed appliance energy usage and control data, 
provide guidance for network tariffs, network role, business impacts, load control 
strategy/delivery and LV design and standards.  

 

The pilot was to assess the market’s ability to secure participants with an additional financial 

incentive supplied by Energex. This was viewed as a long-term “business as usual” approach 

that would suit all market players. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Page 5 of 32 Market-Delivered Demand Response Pilot – Final Report (update) 

Ergon Energy Corporation Limited ABN 50 087 646 062  |  Energy Queensland Limited ABN 96 612 535 583  |  Energex Limited ABN 40 078 849 055 

 
 

2 DEFINITIONS, ABBREVIATIONS AND ACRONYMS 
Aggregator: Market intermediary (between customer and remote agent) having 

a relationship with the end-customer through installation of a 
HEMS. The aggregator can respond to market signals through 
use of a HEMS on behalf of the customer. 
 

AFLC: Audio Frequency Load Control. Generation and sending of audio 
signals through the electricity network. Audio receivers respond to 
these signals to open and close relays, as appropriate. 
 

A.I.D.A Sales process of attention/awareness (get buyer to listen), interest 
(develop customer interest), desire (stimulate desire), action 
(make the sale). To be successful the customer affirms 
agreement at each step. 
 

CC: Cooling Capacity (of air conditioners). 
 

DER Distributed energy resources. This includes Solar PV, battery 
storage and, over time, Electric Vehicles with vehicle to home/grid 
functionality. 
 

DERMS: Distributed Energy Resources Management System. Network 
system sending signals to the market to enact desired network 
outcomes. 
 

D.I.P.A.D.A: Customer purchase process of define (needs and wants), identify 
(products/services to needs and wants), prove (products/services 
meet needs), accept, desire, action (purchase the 
product/service). 
 

DNSP: 
 
DM: 
 

Distribution Network Service Provider. In this case Energex. 
 
Demand Management of electrical loads. 

DR: Demand Response. Prefix to each event signalled. 
 

  
Events: A signalled request from a Remote Agent to the aggregator to 

manage loads/generation within a single or group of properties. 
 

HEMS: Home Energy Management System. Physical (hardware) and/or 
virtual (software) installation at an end-customers’ home allowing 
the ability to orchestrate the premises DER and energy loads to 
the customers’ needs.  
 

IPDRS: Internet Protocol Demand Response System. It is a modular and 
expandable delivery mechanism through which energy 
management control signals and two-way data flows. An IPDRS is 
managed by an IPDRS Service Provider (for configuration and as 
the default communication carrier). The IPDRS Service Provider 
can be referred to as an aggregator who can also be a Remote 
Agent. IPDRS is also referred to as HEMS.  
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kW: Kilowatts. Unit of measure for instantaneous electrical power. 
1kW = 1000W. 
 

LV: Low Voltage. 
 

Minimum Demand: The minimum kW demand experienced by the network across a 
daily 24-hour period. Prior to DER, minimum demand was present 
on the network when fewest loads were on. Since the introduction 
of DER this is now established at highest point of Solar PV 
generation (typically between 9.30am – 2pm) daily. 
 

Peak Demand: The maximum kW demand experienced on the network across a 
daily 24-hour period. 
 

Remote Agent: A person, organisation or entity, other than the end customer, who 
initiates demand response. A remote agent can be an electricity 
distributor, electricity retailer, electricity system manager and 
demand response aggregator. The remote agent can own the 
relationship with the end customer. 
 

Solar PV: Installations of solar-powered generation to allow customers to 
produce and use their own generated energy onsite, as well as 
export any excess back, via the network, to take financial 
advantage of a feed-in-tariff. 
 

VPP: Virtual Power Plant. A cloud-based distributed “power plant” that 
aggregates the capacities of heterogeneous distributed energy 
resources for the purposes of enhancing power generation, as 
well as trading or selling power on the electricity market. 
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3  BACKGROUND 

The low voltage (LV) network is where the significant majority of disruptive loads are being 
connected. Primarily in the residential market, and to some extent the commercial market. 
Over the present regulatory period (2020 – 2025) this disruptive activity is predicted to expand 
dramatically with the growth of distributed energy resources across the network, creating new 
norms of customer energy use and demand.  
 
In response to regulatory change discouraging distributors to own equipment ”behind the 
meter” and increasing customer adoption of DER, Ergon Energy and Energex are exploring  
and testing the opportunity for working with the market to secure energy management through 
the support of market intermediaries/aggregators.  In tandem with building solutions within the 
DNSPs to build network state estimation tools and the DERMS to support signalling of 
network requirements, a functioning market intermediaries/aggregators market able to receive 
and respond to those signals is imperative. 
 
A pilot trialling demand response through market intermediaries/aggregators (an Internet 
Protocol Demand Response System - IPDRS Environment) adds a new dimension in behind-
the-meter demand response whilst also assessing the support for cost-reflective retail tariffs. It 
will illustrate how, with the addition of cost-reflective tariffs, IPDRS’ can influence change to 
customer energy usage profiles whilst providing cost savings on their bills whilst delivering, 
measurable and verifiable network benefits.  Such an environment should improve load factor 
and reduce the impacts of peak generation (minimum demand) from Solar PV installations. 
   
If successful, both networks would be able to initially complement existing, audio frequency 
load control (AFLC) legacy load control demand management control platforms to more 
flexible, sophisticated energy management platforms.  

 

4 PHASE 1 – CUSTOMER PARTICIPATION  

4.1 Pilot activity 

Following an “Expression of Interest” procurement process, five IPDRS suppliers were 
selected as having potential market solutions for the pilot. The proposal was to attract 
upwards of 500 participants to have a Home Energy Management System (HEMS) installed in 
their homes. Understanding that the HEMS market was extremely young, to be able to reach 
the planned numbers of participants it would require attracting “technical-innovators4” 
customers to enrol. Four suburbs in South East Queensland, indicating a strong “innovator5” 
customer base, were chosen for the pilot. This would allow for a concentrated marketing effort 
within a well-defined area for suppliers to procure installers whilst minimising costs. 
 
Energex would provide a financial incentive directly to the IPDRS supplier of $100/kW6 of 
deemed load/generation brought under management, with a maximum of $400 per 
successfully installed HEMS. This allowed the supplier to adjust their normal market offer to 
attract more participants (e.g. direct payment to customers, reduce product costs, increased 

 
4 Innovators are the earliest adoption group in the introduction phase of the standard product life cycle. 
5 Queensland Household Energy Survey indicated highest potential take-up of HEMS was through the niche 
Innovator market (approximately 3.5% of the overall residential market base). Suburb reports from CoreLogic 
data provided insights for individual suburb selection.  
6 $100/kW was determined through reference to (i) the LRMC in Energex distribution area and (ii) the existing 
maximum incentive value provided with the successful PeakSmart program. 
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marketing activities, etc...). Each supplier generated different market offers to be presented to 
customers and assess differences in value propositions customer interest. 
 
The deemed value of the pilot’s load/generation7 under management is represented below. 
 

 

 

The five suppliers to the program were: 

- Intelligent Automation (Qld supplier, based on the Sunshine Coast). Offering a full 

HEMS for a negotiated price with each customer. 

- Reposit Power (national supplier supporting a virtual power platform for battery 

systems - BESS). Offering a discounted HEMS with a battery purchase as part of their 

virtual power plant (VPP). 

- Solahart (premium brand for the national Rheem group). Offer of a discounted Solar 

PV and “smart” hot water system, with a free HEMS. 

- Evergen (national supplier), Offer of a discounted Solar PV and BESS with a free 

HEMS. 

- Wonder Systems (national supplier). Free HEMS offer. 

The pilot promotion commenced in October 2019 with customers advised of the potential for 

demand management events from December 2020 through to April 2021. Demand 

management and demand response events (18 in all) were called between February and June 

2021. 

4.2 Customer Acquisition 

Postcards were sent by Energex to residents in the suburbs of Chapel Hill and Wakerley (31 

October 2019) and North Lakes and Springfield Lakes (4 November 2019). Residents were 

invited to register their interest in a HEMS through the Energex website from any or all of the 

five (5) suppliers to the pilot. At this time coverage in the Brisbane Times, the ABC and 

Channel 9 News was also received. 

 
7 Some usable solar is still available until 6pm in Jan-Feb, but only to 5pm in March. 

DRM applied

Hot Water Element 0.6

Hot Water Heat Pump 0.2

Pool Pump Fixed Speed 0.5

Pool Pump Energy Efficient 0.2

AC Large (>10kW CC), DRM2 1.55 50%

AC Medium (4-10kW CC), DRM2 0.7 50%

A/c 0.6

Solar 1 assumed

BESS 1 assumed

EV 1 assumed

$/kW $100.00

Diversified kW during 

weekday peak time 

(4-8pm)
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Suppliers were invited to perform their own marketing and promotional activity in addition to 

the Energex activity to attract customers to their offers. Prospective participants firstly 

registered their interest (becoming registrants). Contact details of registered customers were 

sent directly to the supplier for them to follow up directly. Registrants were able to view 

generic offers from the five suppliers and could seek further details directly from up to all five 

suppliers if they wished. Should an offer be accepted the registrant then became a pilot 

participant.   

Customer registration discretely mirrored promotional activity and had an active influence of 

approximately two weeks. Four weeks after the launch promotional activity, customer 

registration had virtually stopped. This is to be expected as the initial impact of the promotional 

activity is lost.  

4.2.1 Customer registration 

In assessing the customer responses to the promotional activity and the individual supplier 

offers the following was recorded. 

Suburb Suburb 
households 

Registrants 
(30 June 2020) 

% registration 
response rate 

Chapel Hill 3539 91 2.5% 

Wakerley 2838 28 0.9% 

North Lakes 7274 60 0.82% 

Springfield Lakes 6008 61 1% 

 

A timeline for customer registration to the program can be seen in Appendix A.   

4.2.2 Customer participation 

As of 30 June 2020, 240 customers had registered their interest. 232 were eligible registrants 

and nine (9) finally joined the pilot as participants by accepting an offer from one of the five 

suppliers. 

4.3 Initial Learnings from registrant research and talking to IPDRS 
suppliers 

4.3.1 Registrant Research – January 2020 

An online survey was sent to those registrants who had had responses from the HEMS 

suppliers they had chosen, and so form a view as to their next steps. From 176 registrants, 34 

responses were received.  

Their reason for having an interest in the pilot were taken from a multiple-choice selection, of 

which 3 options could be chosen: 

- 47% wanted to reduce their energy consumption, track their energy usage or reduce 

their energy bill. 

- 58% were interested in new technology or trying new things. 

- 53% wanted to control and monitor their appliances (including BESS and PV) in their 

home. 

This suggests that the pilot was initially tapping into the right customer sentiment. When 

asking what the next steps would be the respondents were more forthright in their responses. 
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- 42% did not intend to take up an offer, whilst 35% were still considering the offers 

presented to them. 

- 6 had taken up an offer, with 2 planning to do so. 

In a follow up question, the respondents were asked what had influenced their decision to not 

pursue the opportunity further. Of the 41% not intending to take the opportunity further: 

- 36% would not pursue due to cost 

- 21% thought the solutions too technical and 

- 14% were not happy with third-party access to personal data. 

This leaves 64% unaccounted for. These respondents provided verbatims around the 

unexpected expense of the solutions offered, difficulties with the suppliers and vagueness 

about the benefits they might be able to find. 

In following the sales process of A.I.D.A, (Awareness, Interest, Desire, Action), Awareness 

and Interest had been generated, but the HEMS suppliers needed to establish the “D” (desire) 

within customers before translating to the “A” (action) of a sale for those who had registered 

an interest. In the customers purchase process of D.I.P.A.D.A  (Define a need/want, Identify 

satisfactory products/services, Prove products/services meet the needs, Accept, Desire, 

Action) there was an element of not adequately satisfying the ‘identify’ and/or ‘prove’ stages of 

the process. Overall, whilst interest had been gained, customers did not take up an offer as: 

- The offer was not what they had expected (Identify/Prove). 

- It was too expensive (as a pilot there may be some expectation of a direct incentive, 

rather than an offer that was better than a normal market offer for a solution). 

- A poor customer experience. The suppliers had sought additional registrant detail to 

ascertain eligibility for their offer. This had not been anticipated by customers. 

Improved setting of customer expectations through education should remove this 

complaint. 

4.3.2 IPDRS Supplier conversations 

In February/March 2020, follow-up conversations with the suppliers sought to understand 

detail of their anticipated HEMS installations and customer participants into the program. 

Feedback showed that all suppliers actively sought to find customers that would provide the 

maximum $400 incentive payment from Energex.  Registrants of a lesser potential value were 

not necessarily pursued further. It is anticipated that this led to a reasonable amount of 

registrant confusion, presenting as having been a poor experience. 

One supplier was specific in stating that the marketing activity, whilst attracting a reasonable 

number of registrants to their offer, were not of a quality they would normally attract. They also 

added that with the market in its embryonic state, if there is a desire to generate uptake in 

HEMS installations, a great deal more financial support would be required. In essence, HEMS 

would need to be substantially cheaper or free to entice required uptake. 

Another supplier stated that with the COVID-19 pandemic, shortage of supplies and increasing 

costs to support, they would need a doubling of the incentive value to maintain their offer as it 

presently stands. 

Assessing both customer and supplier feedback, if the embryonic HEMS market is to be 

accelerated outside of a normal organic growth, the requirement of a significant supporting 

entity or industry to ensure customer focussed solutions and service, at the right price, will be 

essential. This promotes a market “push” environment (inducements to customer participation) 
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until such time as an Early Adopter to mass-market, “market pull” environment (customers are 

seeking out this solution) reveals itself. 

4.3.3 Closure of customer participation phase. 

With such low numbers of participation, the five suppliers to the program were invited to add 

any of their existing customers within the Energex distribution area to the program, for the 

same incentive value. At the end of opportunity, the participation increased to 28 confirmed 

customers.  

Whilst still low participation numbers, it allowed progression to the next phase of enacting trial 

peak demand management and response events. 

 

5 PHASE 2 – DEMAND RESPONSE AND MANAGEMENT 

EVENTS 

The customer registration phase was followed by the phase to deliver demand response and 

demand management signals to which the suppliers could respond.  

Event activity commenced on 22 February 2021 and concluded on 6 June 2021. Across this 

period, it provided an opportunity to test, both individually and together, peak demand 

management outcomes and solar generation  management. Whilst most of these trial events 

were mutually exclusive, some cross-over was introduced to assess synergies or perverse 

outcomes. 

Having established the deemed kW and dollar value of individual loads and generation for the 

pilot it was possible to establish group participants into homogenous cohorts: non-solar (2), 

EV (2), small (8 defined as up to 3kW under management), medium (5 defined as 3 to 3.5kW 

under management) and large users (11 defined as >3.5kW under management). 

 
 
Participant Group 

Solar~ Pool 
Pumps* 

Electric 
HW 

Air 
Con 

EV Total 
cohort 

Ave load under 
mgt (deemed kW) 

Non-solar 2 2 1 2  2 2.27 

EV 2 1 2 1 2 2 3.43 

Small  7 7 6 7  8 2.54 

Medium  4 3 4 5  5 3.21 

Large  11 9 10 11  11 4.29 

Total 26 22 23 26 2 28 3.4 
~ Solar PV was deemed as having a value of 1kW for peak demand management for this pilot 
 *4 customers with pools have 2.4kW pool heaters (these were not included in deemed load under management for this pilot. 

5.1 Result summary 

There were 18 events run in total. Representative event energy profiles can be seen in 

Appendix B. For each event, the HEMS supplier was provided a fixed payment for each 

respondent not opting-out of a called event. The payment per event ensured no net financial 

detriment to an event participant and looked to ensure greatest possible participation, to 

maximise event data available for analysis from such a small cohort. In this instance the 

HEMS supplier chose to pass through the full incentive to each participant, maximising 

participant involvement. 
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DIVERSIFIED OUTCOMES OF THE ALL PEAK DEMAND EVENTS CALLED (EXCL DR01) 

These events saw valuable outcomes with a relatively even spread of results across hours of 

day and participation. The greater the notice provided, the slightly improved the outcome. 

Table 1. Diversified outcomes of the all peak demand events called (excl DR01) 

 

Customers with larger kW demand under management on average generate greater demand 

reductions, but non-solar customers seem to be good contributors to reductions also. This 

may be because they are not off-setting loads during the daytime to use solar and therefore 

more load is available in the evenings. 

When assessing the value of solar generation for evening peak demand, a 1kW deemed value 

was used in the pilot. In assessing the solar generation from data provided by the pilot, Fig. 1 

provides a graphical representation of the solar kW (average) available in the lead up to, and 

during, traditional peak demand hours during summer months and as it moves to the shoulder 

period of March into Autumn. This illustrates the existing contribution that solar provides in 

reducing the peak demand on the network between the hours of 4-5pm. This may assist in 

determining the start time of any future peak demand event based on the impacted month. 

Fig. 1 Solar generation during traditional peak demand hours. 

 

5-6pm 24 hr 

notice
5-7pm 4 hr notice

6-7pm 24 hr 

notice
6-7pm 4 hr notice

Average Number of participants 9.3 11 12 13

Average kW reduction 27.07 28 33.6 25.2

Average kW reduction Non-solar 

active
1.41 0.416 1.5 1.036

Average kW reduction EV active 1.23 1 1.5 0.75

Average kW reduction Small 

energy active
0.14 -0.05 0.09 0.6

Average kW reduction Medium 

energy active
0.92 0.95 1.47 0.93

Average kW reduction Large 

energy active
1.53 1.35 1.75 1.135

% of participants 36% 36% 36% 39%

Diversified/participant (kW) 2.90 2.55 2.80 1.94

Diversified cohort (kW) 0.97 1.00 1.20 0.90

Peak Demand Reduction
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DIVERSIFIED OUTCOMES OF THE ALL MINIMUM DEMAND EVENTS CALLED (EXCL DR017) 

As minimum demand events were called under auspices of “remove export” and “stop 

generation”, Table 2 aggregates these events to reflect these requests. Table 3 refers to the 

specific hour of day or duration of the event. 

Table 2. Diversified outcomes of the all minimum demand events called (excl DR017) 

 

Directly managing solar generation is very effective. Increasing loads to “solar soak” is also 

effective, but the shorter the lead-time to prepare loads to solar soak the less reliable as a 

mitigant to minimum demand. When load and generation management is combined, the 

potential outcome is significant but needs to be managed appropriately to avoid network 

voltage imbalance.  

It is noted that no customers participating in the pilot have a battery energy storage system 

(BESS). A BESS adds a very flexible energy storage and generation system that could 

improve event outcomes significantly. 

Table 3. Diversified outcomes of the all minimum demand events called by time of day and lead-

times provided (excl DR016) 

 

Stop export 

(solar only)

Stop export 

through load 

increase

Stop generation
Stop generation and 

increase load

Average Number of 

participants
16 21 26 28

Average kW increase 49.75 65.6 112 162

Average kW reduction Non-

solar active
-0.06 1.0 0 2.41

Average kW reduction EV 

active
1.04 3.9 3.26 4.53

Average kW reduction Small 

energy active
1.28 2.1 3.9 5.01

Average kW reduction 

Medium energy active
1.71 2.5 4.28 4.96

Average kW reduction Large 

energy active
2.79 1.9 4.47 7.2

% of participants 57.14% 73.21% 92.86% 100.00%

Diversified/participant (kW) 3.11 3.20 4.31 5.79

Diversified cohort (kW) 1.78 2.34 4.00 5.79

Minimum Demand Management

11am - 1pm, 24 hr 

notice

11.30am - 

12.30pm 24 hr 

notice

11.30am - 

12.30pm <4 hr 

notice

11.30am - 1pm 4 

hr notice

12pm - 1pm 24 hr 

notice

11.30am - 1pm, load 

increase and solar 

generation stopped

Average Number of participants 23.3 6 21 18 16 28

Average kW increase 89.50 23.8 47 69.4 33.5 162

Average kW reduction Non-

solar active
0.11 -0.22 0 0 1.67 2.41

Average kW reduction EV active 2.87 0.77 1.75 1.64 2.52 4.53

Average kW reduction Small 

energy active
2.98 0.59 1.29 1.39 1.04 5.01

Average kW reduction Medium 

energy active
3.63 -0.07 2.07 2.11 1.18 4.96

Average kW reduction Large 

energy active
3.34 1.67 2.83 3.92 1.01 7.2

% of participants 60.70% 39.20% 67.50% 71.40% 57% 100.00%

Diversified/participant (kW) 3.84 3.97 2.24 3.86 2.09 5.79

Diversified cohort (kW) 3.20 0.85 1.68 2.48 1.20 5.79

Minimum Demand Management



 
 

Page 14 of 32 Market-Delivered Demand Response Pilot – Final Report (update) 

Ergon Energy Corporation Limited ABN 50 087 646 062  |  Energy Queensland Limited ABN 96 612 535 583  |  Energex Limited ABN 40 078 849 055 

 
 

There is a higher general participation for minimum demand events than those of peak 

demand, but this includes the opportunity of increasing loads as well as solar generation 

limitation. This also means non-solar customers can be included. 

Quite a diverse number of minimum demand reduction events, some with increased load 

requests to mitigate or in addition to solar generation reduction. 

To provide a different perspective on the minimum demand event results, it is possible to 

group them based on the type of event (stop export, increase loads, stop generation 

individually and in combination). 

“Treating the cause is better than treating the symptom”.  

Managing minimum demand at source (export limiting or stopping generation), has the 

most immediate and reliable impact on resolving minimum demand issues on the 

network. Whilst the method of meeting the required reductions by the HEMS supplier 

were simple on/off inverter management, in a diversified sense the outcomes sought 

from the network were achieved.  It is recognised that sophisticated management of 

inverters delivers a more equitable outcome for all participants and that HEMS 

providers with this functionality will provide a superior customer experience. 

“Treating the symptom needs good lead-time, flexibility and availability of the solution.”  

Managing minimum demand through bringing loads on needs the bringing  together of 

three (3) variables to deliver a satisfactory outcome. Lead time = the greater the lead 

time in knowing when to treat a minimum demand, the more preparation for loads to 

“be hungry for energy” can be managed; this equates to a more reliable outcome8. 

Flexibility = how “hungry” are those loads and how long until they need no further 

energy? Availability of solution = how many loads do you have at your disposal to bring 

on and soak up solar generation? Whilst treating the symptom can be effective, it is 

potentially harder work to mitigate the cause. Success depends on all the variables 

being suitably available. 

“Treating both the cause and the symptom together can mean a less invasive solution”.  

Coordinating the reduction of generation and bringing loads on means that, 

individually, each generation source and load can be more gently coordinated.  Indeed, 

the more loads available for management the less each needs to be individually 

impacted to derive the outcome sought. 

5.1.1 Customer reactions and verbatim feedback to the events  

Participants were made aware of upcoming events and so were potentially more sensitive 
to/had a heightened sense of any possible loss of amenity. This also allowed them to opt out 
of an event should they wish. 
 
Peak Demand reduction: many of the events did involve management of the participants air 
conditioning. Whilst some did provide feedback that they noticed some effect of the event, no 
participants opted-out of any events, post DR01. Certainly, there were no negative sentiments 
towards the events. 
 

 
8 Lead time required depends upon the size of the applicable electrical product. Minimum lead time would be 6 
hours with a maximum of 24 hours. 
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“We did notice the cold air stopped blowing on the air con but if we weren’t on the trial, we would not 
have thought anything of it as the fan was still blowing.” 

“Just a little feedback: During the ‘demand event’ yesterday & the previous time, we did notice a 
reduction in the output from our air conditioning system. It wasn’t working efficiently or cooling, so I 
just turned it off until after the event finished.” 

“The scheme seems to be working OK. Not sure I am getting much if any output of my AC though. 
The internal unit continues to run. I will check this again tonight.” 

“We haven’t noticed anything untoward and it seems to have been seamless.” 

“All has been good at my place haven't noticed anything at all, thanks for the updates.” 

“Appreciate this is still only the trial period. Is there any indication of when this is complete, and we 
will be paid for any future demand event?” 

 

Minimum Demand reduction: In relation to the methodology of delivering solar inverter 
management, customers were not supportive of their solar being turned off when they have 
loads on/available and so need to import energy from the grid itself. They are not aware of the 
request from Energex to remove net export from the HEMS suppliers’ fleet, leaving the HEMS 
supplier to manage the result in any way they can. (This notes the control methodology of the 
HEMS supplier is not a sophisticated ramping up or down of the inverter output, but simply 
on/off: revision of their methodology to be more sophisticated in its delivery is underway). 
 

“My feedback would be that the demand response event was to decrease solar export, but instead 
the end result was to completely stop my solar production and force me to use electricity from the 
grid, which is environmentally nonsensical. I understand that excess solar fed into the grid is a 
burden that the infrastructure sometimes cannot cope with, but to deny my use of my own solar 
seems counterproductive to the aim of maximising use of renewable energy.” 

“The other thing that happened today is that my pool pump and hot water systems were on “Demand 
Response” mode and I was unable to turn them off while my solar was turned off. I understand that 
the $20 payment more than makes up this difference, but I don’t understand what Energex is trying 
to achieve by doing this. The only thing I can think of is that it is forcing me to use the excess power 
in the grid from other people’s solar rather than my own, thereby decreasing the strain on the grid.” 

  

FREQUENCY OF EVENT SIGNALLING. 

It needs to be noted that signalling events for demand management and demand response 

through a HEMS supplier should ideally be a rarity. The relationship between the HEMS 

provider and the customer should mean that, if working in tandem with well-structured retail 

pricing (presumes a pass through of cost-reflective network tariffs), coordinated energy use 

within the home should be at a point where generation and supply in a household are not 

causing peak or minimum demand network issues. The more electrical products within a 

home that are under HEMS management, the easier it is for a HEMS provider to maximise the 

benefits of coordinated energy for the customer on a daily basis. The requirement for networks 

to signal specific DM or DR events would reduce over time should more HEMS be installed. 

5.1.2 Baselining data 

In addition to understanding the peak and minimum demand opportunities available from 

HEMS energy orchestration the opportunity to assess the daily value of the HEMS to 

customers was also tested. To generate the baseline value the HEMS were effectively turned 
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off9 for one week and the energy data recorded and compared to the previous, similar week10. 

The two weeks in comparison had very similar weather maximums and minimums through the 

week, ensuring weather (as a variable) had minimal impact. 

With such a small cohort of participants it was difficult to establish a baseline comparison of a 

week with and without a HEMS being active. 

Fig 2. HEMS operating normally (w/c 24 May 2021) 

 

 

Fig 3. HEMS not operating (w/c 31 June 2021) 

 

“T11” references grid supplied energy, “PV” the exported energy to grid and “PV_Gen-

>estimate” is the total generation of the cohort PV. This has been achieved using available 

meter data of 20 of the participants which was then averaged and appropriated across the 

whole 28 participants. Whilst it is difficult to see any trending differential between the two 

weeks, it can be relatively easily seen in the evening peaks that they are smaller when the 

HEMS is operating.  

 
9 Pool pump equipment remained active on the HEMS as they formed the basis of timing pumps, etc… 
10 The week prior to the HEMS being turned off did include the DR 16 and DR17 events, but had minimal impact 
on baselining. 
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In assessing the data, the following table provides the differential between the week prior and 

the week when the HEMS was effectively non-operational for each customer. 

Table 4. Baselining data for HEMS. 

 

The two weeks in comparison had very similar weather maximums and minimums through the 

week, ensuring weather (as a variable) had minimal impact. 

Yellow cell – HEMS effects an average 14% energy (kWh) reduction in energy from the grid. 

Orange cells – self-consumption of PV remains relatively stable with or without the HEMS 

operating. 

Blue/grey cells – whilst PV generation increased during the week when the HEMS was 

operating (6% greater than the week the HEMS was not in operation) it was matched by self-

consumption increase. 

The average increase in peak demand (4-9pm) during week with no HEMS control is 0.52kW 

(or 30%) in the 20 participants from whom interval meter data was available. It needs to be 

recognised that in both weeks the use of air conditioning was potentially zero. During seasonal 

periods where air conditioning is in use the opportunity for HEMS to demonstrate a bigger 

differential for peak events may be possible.  

A larger customer cohort and data set would allow for a more thorough investigation of the 

differential between customers having an active HEMS or not, but the leading indicators from 

this pilot would illustrate that the HEMS: 

- Reduces evening peaks in the area of 30% (potentially greater). 

- Has the capability to reduce grid-supplied energy by at least 14%. 

- On average reduced customer bills by 19%11. Five (5) participants did record a small 

bill increase using the HEMS compared to the baseline week, but a one-week sample 

 
11 For ease of comparison all primary tariff grid-supplied power was rated at $0.217/kWh, solar Feed-in-Tariff at 
$0.0658/kWh and any load control tariff grid supplied energy at $0.157/kWh (Ergon Energy Tariff 11 gazetted 
rates). 

Primary: kWh Solar: kWh exp CL: kWh pvGen Primary: kWh Solar: kWh CL: kWh pvGen

1 128.468 178.196 0 238.4 119.578 168.156 0 223.3

2 78.049 13.24 0 30.1 67.538 11.106 0 28.4

3 21.64 90.168 27.998 105.1 32.418 79.648 38.24 96.8

4 25.297 73.474 0 99.3 40.134 65.809 0 86.7

5 172.347 40.454 0 176.7 201.85 55.711 0 167.3

6 173.264 0 0 0 188.389 0 0 0

7 82.205 0 0 0 86.687 0 0 0

8 139.729 44.7 0 156 93.965 19.419 0 150.7

9 88.162 77.643 0 144.1 165.523 78.668 0 141.2

10 152.055 114.137 0 296.6 134.224 127.074 0 286.3

11 142.029 149.755 0 234.3 153.349 150.614 0 223.5

12 106.828 55.994 0 147.8 141.22 61.681 0 140.2

13 98.279 98.639 0 216.7 76.758 88.215 0 204.3

14 33.485 128.03 0 179.3 46.828 122.179 0 169.1

15 104.598 197.12 0 337.8 127.722 192.391 0 320.5

16 298.495 51.346 0 281.6 356.995 63.03 0 263.5

17 52.115 43.213 0 95.1 92.04 58.972 0 85.6

18 49.919 101.577 0 122.1 76.707 86.304 0 110

19 38.091 89.848 51.827 136.4 55.616 90.938 74.162 135.1

20 77.808 143.625 0.001 270.9 140.933 74.971 0 265.4

Grand Total 2062.9 1691.2 79.8 3268.4 2398.5 1594.9 112.4 3097.9

week comparisons 86% 106% 71% 106%

Self consn of PV is 48.26% 48.52%

PRIOR WEEK SIMULATE NO HEMS (TRIAL WEEK)Participant ID
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of 20 participants is too small provide a conclusive result as some unusual activities 

may or may not have unduly impacted results for either week. 

It must be recognised that retrospective baselining is indicative only, due to there being no 

control group against which to qualify customer data. In this pilot the baselining compared two 

weeks, where one week did include two DR events; minimising the potential solar soaking that 

would have otherwise been available and so overestimating the grid-supplied energy. 

Reductions of more than 14% grid supplied power would be significantly higher. However, with 

no alternative baselining opportunity available it was considered a reasonable, conservative, 

indicative baselining outcome. 

 

6 OVERALL PROJECT OBSERVATIONS 

With the appropriate systems, HEMS provide the ability to deliver a holistic response to 

localised, geographic or system levels peak demand and minimum demand issues at an 

individual household level. As part of its “standard functionality”, HEMS has the ability to: 

- Match loads with generation through the orchestration of both. The more loads under 

management the easier to deliver the optimal individual outcome achieved per home. 

- Minimise any additional intervention from the network to manage issues. Given the 

right signals (e.g. tariffs) HEMS are constantly working to minimise network issues. 

- Release additional value to end-customers through:  

o improved access to renewables to become more sustainable, 

o daily savings by using more local renewables, and 

o access to other energy market opportunities to earn revenue. 

- Provide customers better control to manage their home and lifestyle, as they wish. 

(e.g. potential future access options such as via home speakers could become a very 

attractive customer proposition). 

For customers: HEMS should have a broad appeal to all customers whose interests are 

those of better use of renewables, sustainability, access to controlling their electrical 

appliances. 

From a financial perspective the primary value of HEMS for the customer should be through 

daily savings on their energy use – not incentives for demand management or response 

(which will be ad-hoc in its requirements). This value can be fully optimised when a HEMS is 

used in conjunction with a suitable, cost-reflective retail pricing (tariff structure and rates). In 

this regard a HEMS, from a customer perspective, does not need to necessarily allow for 

remote agent access if this is not wanted by the customer. 

If a HEMS market is to become self-sustaining, focus on customer acquisition through better 

awareness (more information and education promoting the inherent values of HEMS) and 

funding of solutions to move quickly to a mass-market stage in the HEMS lifecycle is a 

significant requirement. With the inherent benefits HEMS can deliver they should have a broad 

appeal across the customer base. Additional benefits can come from those remote agents 

who can provide further value to HEMS customers.  

It is anticipated that improved uptake of dynamic standards (like IEEE2030.5) to prompt more 

flexible and sophisticated management of both individual and fleets of electrical appliances will 

engender more varied HEMS solutions for customers. 

Whilst there are multiple value streams available for customers from the electricity industry 

market, networks are a vital player in promoting the uptake of HEMS as a means to accessing 
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management of minimum demand issues (as more DER is hosted) as well as peak demand 

management, when required, in a “customer-friendly” way. Illustrating the additional value 

available from HEMS should encourage other electricity industry players to become active in 

supporting this market opportunity.  

For networks and remote agents: HEMS delivers the opportunity to optimise energy 

management at the most granular level – by household – and also in aggregate (as a fleet). 

The more electrical appliances in a household available for management the greater the 

opportunity to optimise energy use for the customer and remote agent’s benefit. Adding 

household generation and storage to that mix significantly increases the value proposition and 

flexibility for the customer individually and remote agents from a fleet perspective.   

For Ergon Energy and Energex networks, HEMS provides a solution for many of the Future 

Grid Roadmap deliverables. 

- Managing two-way energy flows 

o Active management and optimisation of LV networks for real-time constraints. 

Being able to receive and respond appropriately to network DSSE signalling. 

o Automation of control signalling over IP-based messaging can lead to “near 

real-time” network management at a granular (individual property level) not 

achieved through traditional signalling means. 

- Incentivising customer efficiency 

o Delivering the demand response and management means to integrate and 

optimise the electrification of private transport 

o Provide the means to optimise customer energy use under cost-reflective 

network/retail tariffs.  

- Enabling active customer interaction 

o Becoming a part of the ecosystem for delivery of dynamic DER management 

The aggregate of these provisions allows the continued growth in connection of DER onto the 

Ergon Energy and Energex networks and supporting the Queensland State Governments goal 

of achieving 50% renewable energy on the grid by 2030. 
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7 CONCLUSION 

As the regulatory framework with the Australian electricity market moves towards increasing 

customer choice in their energy supply, this supports the introduction of a competitive market 

for provision of demand and energy management. In Queensland the largest provider of  

demand response services has been the DNSPs predominately through the control of hot 

water systems on controlled load tariffs.  With the rapid introduction of distributed energy 

resources that have the potential for sophisticated control (such as solar PV, batteries and 

electric vehicles) within family homes and businesses, there is the opportunity for customer 

centric integrated management of the distributed energy resources (DER) provided by a range 

of service providers to meet a variety of customer needs. 

The technical delivery of the demand management (DM) and response (DR) event program 

rested upon one HEMS supplier with all the participants. 18 events were called in all. From a 

DNSP perspective, their orchestration of individuals as part of a fleet was successful. 

HEMS fleet event outcomes (diversified across the cohort/customer) 

Peak reduction range (5-7pm weekdays) Between 0.90 and 1.2kW 
 

Minimum Demand events  

Solar export reduction  
(direct inverter management) 

1.7kW (3.1kW by signal 
respondents12) 

Solar export reduction (load increase) 2.3kW (3.3kW by signal respondents) 

Solar generation stop 4kW 

Solar generation stop/maximum load increase 5.79kW 

 

Directly managing solar generation is very effective. Increasing loads to “solar soak” is also 

effective, but the shorter the lead-time to prepare loads to solar soak the less reliable as a 

mitigant to minimum demand. 

Customer 
energy and bill 
impacts from 
having HEMS 

Reduces evening peaks by approximately 30% (potentially greater 
for actual peak demand days – these were unable to be tested). 

Reduced overall grid-supplied kWh by approximately 14%. Two 
participants without rooftop solar achieved reductions in grid-
supplied kWh of 8% and 37% respectively.  

On average reduce customer bills by 19%13. 

 
It is important to note that 26 participants were on flat-rate retail tariffs (same c/kWh across all 

hours of the day) which does not provide an environment that maximises HEMS supplier and 

customer value for employing energy management. HEMS are a powerful background, “set-

and-forget” solution enabling complex retail tariffs (cost-reflective) to optimise energy use (and 

demand) to periods of the day where true costs of grid-supplied energy may be cheaper, or to 

encourage use of renewable generation providing even greater value to customers on a daily 

basis.    

 
12 Not all households were signalled to respond to the events. The lower number reflects the diversified value 
across the cohort, the larger number reflects the diversified response of those households that did respond.  
13 For simple comparison, all primary tariff grid-supplied power was rated at $0.217/kWh, solar Feed-in-Tariff at 
$0.0658/kWh and any load control tariff grid supplied energy at $0.157/kWh (Ergon Energy Tariff 11 gazetted 
rates). 
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Whilst there was a good mix of electrical products under management, no customers had 

behind-the-meter battery energy storage system (BESS). BESS adds yet another dimension 

for orchestration of energy management to improve event outcomes and daily customer value.  

 

8 RECOMMENDATIONS & NEXT STEPS 

The technical delivery of the pilot was a success, with improvement to still be made regarding: 

- More sophisticated control of solar inverters, rather than an on/off solution, and 

- Improved granularity of electrical product data (kW and kWh). This would allow greater 

insights into the individual value of these products and allow a more accurate 

“deemed” network value to be adopted. 

- “Baselining” the impact of HEMS (a before and after picture of their use).  

The results of the IPDRS (MDDR) pilot for peak and minimum demand management provide 

enough evidence to warrant the pursuit of business case modelling for standard HEMS 

offerings to market. However, additional trials/surveys incorporating BESS, EV and cost-

reflective tariffs should further demonstrate improved customer and remote agent value.    

The establishment of a thriving HEMS market would provide customers, networks and other 

remote agents the opportunity to manage two-way energy flows, in near real-time delivering 

value to all actors along the value chain. 

Establishing such a market will require moving from an “innovator” to “mass-market” as soon 

as possible. To do so will require significant funding to:  

- educate, inform and promote to customers of the spectrum of HEMS value (in the 

innovator market, bill savings came behind the desire to be more sustainable, use 

more of their renewable generation on site and have more control of their energy use),  

- incentivising suitable “channels to market” for customer acquisition, 

- reducing the cost of accessing HEMs solutions until the market becomes self-

sustaining. “Self-sustaining” can be defined as where customers are seeking out and 

installing HEMS to the point where economies of scale drives down the cost of delivery 

as to no longer be a barrier to participation removing the need for undue incentivises. 

 

Establishment of minimum market requirements and processes (i.e. Standards, measurement 

and verification, incentive payment processes, etc…) will allow remote agents to have 

confidence in establishing access to HEMS functionality. 

 

New HEMS acquisition models 

Outside of the technical improvements, of concern is the customer awareness, interest and 
acquisition. Saving money off their electricity bill does not resonate strongly at present; most 
are interested in the technology itself, reducing their energy use, or gaining more control of 
their energy. These latter messages would appear to be far more appealing than just savings 
off a bill – at least in the innovator and potentially early adopter segments. Savings on bills 
may be a more compelling requirement for the mass market, but three things need to occur in 
this regard; (i) demonstrable savings need to be robust, (ii) reasonable initial adoption before 
moving to the mass market stage and (iii) the cost to acquire a HEMS service needs to be 
matched by the savings a customers should reasonably see in the first year. Seeking alternate 
customer acquisition models are essential. 
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In looking for new channels to market, a greenfield approach with a Developer has been 

initiated to attract customers at the time of building a home. Whilst small numbers and slow 

growth, they have the potential to assess cost-effectiveness and attractiveness of this channel 

to market as well as begin to prove value to customers, in all its forms. 

Option Description 

Carseldine Village 
Development 

Economic Development Queensland (EDQ) have approached EQL Networks 
to part fund the installation of 25 HEMS into Stage 1 home of the 
development. Stage 1 is 53 terraced homes, all with Solar PV, BESS, air 
conditioning and heat pump hot water. Future proofing for EV charging is 
also included in the build. 
Planned occupancy from February 2022.  
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APPENDIX A – CUSTOMER PARTICIPATION 

 

The outcomes from the promotional activity can be seen in Figure 1. 

Fig 4. Daily and aggregate customer registrations and website views following promotional activity 

 

Overall, whilst significantly under that which had been anticipated, the rate of customer 

registration was reasonable was a good outcome for our suppliers in allowing them to 

reasonably manage registered customers 

A further, targeted social-media campaign on Facebook was undertaken for two weeks in mid-

February 2020 to assess the opportunity to grow registrations with a reminder message. 

Total registrations of interest, as of 30 June 2020, were 240, of which 232 were eligible to 

participate (eight being either double registrations or from those outside of the four chosen 

suburbs). 

Fig 5. Interest in IPDRS Supplier offers 
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Fig 6. Relative interest in IPDRS offers from registrants 

 

The suburb of Chapel Hill stands out as generating the greatest interest in the offers from 

IPDRS suppliers.  

A significant majority of customers (41.2%) have registered their interest in only one supplier 

offer and 21.6% have sought information from all five suppliers.  Of those only seeking one 

supplier: 

 

Fig 7. Daily HEMS registrations of interest (by suburb) 

 

The response rate from Chapel Hill has seen a far more sustained period of registration than 

the other suburbs from the postcard promotion. 

The social media activity had more of an impact in Wakerley, but this could be a relative as 

other suburbs had had far better initial registration from the postcard activity. 
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APPENDIX B – DEMAND MANAGEMENT & RESPONSE EVENTS 

IPDRS Events 

 

The first event (DR01) showed an initial customer issue that needed to be resolved. This was 

discovered due the event request and, whilst allowing the issue to be resolved, the data was 

not included in any following results. DR16, as a complex event request, prompted a technical 

error from the HEMS supplier. This resulted in a successful rerun of the event as event DR17. 

DR16 data has also not been included in any results. 

Only some events have been illustrated; they represent the energy profiles for all similar 

events conducted. 

Definitions 

Average demand reduction = average of demand throughout event compared to the hour 

prior to the event for the full 28 participants (diversified outcome). 

Maximum load differential = maximum kW differential during the event compared to the kW 

at the commencement of the event. 

Event ID Event Date

Event Time 

Requested Demand Response Type

DR Quantity 

Requested (kW)

DR01 22-Feb-2021 5:00 PM to 7:00 PM Reduce import from grid 30

DR02 2-Mar-2021 6:00 PM to 7:00 PM Reduce import from grid 20

DR03 5-Mar-2021 6:00 PM to 7:00 PM Reduce import from grid 30

DR04 8-Mar-2021 6:00 PM to 7:00 PM Reduce import from grid 20

DR05 9-Mar-2021 5:00 PM to 6:00 PM Reduce import from grid 30

DR06 10-Mar-2021 5:00 PM to 6:00 PM Reduce import from grid 30

DR07 25-Mar-2021 5:00 PM to 6:00 PM Reduce import from grid 20

DR08 9-Apr-2021 11:00 AM to 1:00 PM Stop generation export to grid Not specified*

DR09 9-Apr-2021 5:00 PM to 6:00 PM Reduce import from grid Not specified*

DR10 10-Apr-2021 11:00 PM to 1:00 PM Stop all generation Not specified*

DR11 15-Apr-2021 11:30 PM to 12:30 PM Reduce Solar export to grid 100% >20

DR12 16-Apr-2021 11:30 PM to 1:30 PM Stop generation export to grid, slow release back to grid from 1-1.30pm >60

DR13 23-Apr-2021 11:30 PM to 12:30 PM Reduce export to grid 100

DR14 25-Apr-2021 11:00 PM to 1:00 PM Reduce export to grid and increase import from grid Max Available

DR15 19-May-2021 12:00 PM to 1:00 PM Stop generation export to grid, slow release back to grid 1-1.15pm Not specified*

DR16 26-May-2021 11:30 AM to 1:00 PM No loads early in morning, late morning turn loads on (11.25am) for solar soak and stop export

DR17 28-May-2021 11:30 AM to 1:00 PM No loads early in morning, late morning turn loads on (11.25am) for solar soak and stop export

DR18 31-May-2021 1 week turn of HEMS, let homes do as they normally would (for baselining)
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PEAK DEMAND EVENTS 

It is worthy to note these events were conducted later in the Summer season and as such 

when extreme summer temperatures were less frequent. Arguably, kilowatt demand 

reductions could have been marginally higher during hotter days as there would be less 

diversity/greater coincidence of air conditioning load available for management.  

DR02 – Reduce import from the grid by 20kW, weekday, 6-7pm, 4 hours’ notice. 

Grid supplied energy reduction 

visible from 6pm (across all 

controlled loads). Load control 

commenced 15 minutes prior to 

event start (HEMS supplier wanted 

to ensure that at the event start kW 

reductions were in place). 

Loads begin to increase at 6.45pm.    

Data shows there were 15 

households participating in this 

event. 

Measure kW 
Average demand of controlled loads prior to event 2.02 

Average demand of controlled loads during event 1.04 

Maximum demand differential 1.25 

Average demand reduction 1 

Diversified demand reduction (total) 28 

 

DR03 Reduce import from grid (30kW), weekday 6-7pm, 24 hours’ notice 

Grid supplied energy reduction visible 

from 6pm (across all controlled loads). 

Maximum demand differential 

achieved by 6pm, with lower load 

return within 15 minutes of event end.  

Firm control management for the 

duration. EV, Medium and Large users 

dominate the result. Compared to 

DR02, the greater lead-time allows for 

better load management planning. A 

“squarer” load profile drop/return than 

DR02. This result is evident also events with the same event notice period. 

Data shows there were 12 households participating in this event. 

Measure kW 
Average demand of controlled loads prior to event 1.38 

Average demand of controlled loads during event 0.16 

Maximum demand differential 1.27 
Average demand reduction 1.2 

Diversified demand reduction (total) 33.6 
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MINIMUM DEMAND AND PEAK DEMAND – SAME DAY 

DR08 Stop export to grid, weekday 11am-1pm, 24 hours’ notice and DR09 Reduce import 

from grid (unspecified kW), weekday 5-6pm, 24 hours’ notice 

PV exported energy reduction 

visible from 11am. Maximum 

export reduction achieved by 

1pm (average from 4.5kW to 

1.6kW). 

Export reduction should follow 

household load requirements 

but result seems to be a mix of 

no responses and full PV off. 

This is technically how the 

HEMS provider achieve the 

effective zero export across 

the fleet (individual flexible 

control of inverters is not yet delivered by their service). Medium and Large energy users 

dominate the result. 

Data shows there were 19 households participating in this event. 

 

 

 

 

DR09 Reduce import from grid (unspecified kW), weekday 5-6pm, 24 hours’ notice 

Grid supplied energy reduction variable from 

5pm (across all controlled loads). Maximum 

import reduction achieved by 6pm (from 

average 0.73kW to 0.03kW). The load at the 

commencement of the event was less than 

when loads returned at the end of the event. 

Firm control management for the duration. 

Medium and Large users dominate the 

result. 

Data shows there were 8 households participating in this event. 

 

 

 

 

Measure kW 
Average solar generation prior to event 4.28 

Average solar generation during event 2.19 

Maximum export differential 2.9 
Average export reduction 2.1 

Diversified export reduction (total) 58.8 

Measure kW 
Average demand of controlled loads prior to event 0.79 

Average demand of controlled loads during event 0.06 

Maximum demand differential 0.73 
Average demand reduction 0.73 

Diversified demand reduction (total) 20.4 
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MINIMUM DEMAND 

As the weather cools and insolation hours are more reliable, so solar generation is at its 

maximum during this period. Events for minimum demand were run from early April until end 

of May 2021 and results are illustrative of the maximum opportunity available for effecting 

solar generation. 

DR10 Stop generation, weekday 11am-1pm, 24 hours’ notice 

PV energy reduction visible from 

11am. Maximum export reduction 

achieved by 1pm (average from 

4.2kW to 0kW). 

Export reduction follows household 

load requirements. Medium and 

Large users dominate the result. 

26 active participants. 

 

 

Measure kW 
Average solar generation prior to event 4.13 

Average solar generation during event 0.08 

Maximum generation differential 4.2 
Average generation reduction 4 

Diversified generation reduction (total) 112 

 

DR11 Reduce export to grid (>20kW), weekday 11.30am-12.30pm, 24 hours’ notice 

Controlled load has been brought 

on, effectively reducing export. 

Average household load has not 

matched solar generation and is not 

necessarily reliable across an event 

period. 

Export reduction follows household 

load requirements. Small, Medium 

and Large energy users dominate 

the result. After the DR call, the 

remote agent activates a reset of all 

loads, hence the sharp load drop 

after the event (indicating the total load under control during the event).  6 active participants. 

Measure kW 
Average load prior to event 1.15 

Average solar generation during event 1.95 

Maximum export differential (load increase) 2.16 
Average export reduction (load increase) 0.7 

Diversified export reduction (total load increase) 23.8 
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DR12 Stop export, weekday 11.30am-1pm, slow export increase to 1.30pm, 4 hours’ notice 

PV energy reduction very visible 

from 11.20am. Maximum export 

reduction achieved by 1pm 

(average from 4.3kW to 0.89kW).  

Export reduction follows 

household load requirements. 

Medium and Large users 

dominate the result. 

18 active participants. 

 

 

Measure kW 
Average solar generation prior to event 4.06 

Average solar generation during event 1.58 

Maximum export differential 3.2 
Average export reduction 2.48 

Diversified export reduction (total) 69.4 

 

DR14 Reduce export, increase import, weekday 11am-1pm, 24 hours’ notice 

Participant average graph. 

Minimal overall activity (increase 

in load) visible in responding to 

event request, but declined over 

event period to be lower than 

when event started. 

Maximum export reduction 

achieved by 10.50am (from 

4.1kW to 0.04kW). 

25 active participants. 

 

Measure kW 
Average solar generation prior to event 3.6 

Average solar generation during event 0.32 

Maximum export differential 3.68 

Average export reduction 3.29 

Diversified export reduction (total) 92.1 

 

Measure kW 
Average load prior to event 1.92 

Average load during event 1.72 

Maximum load differential 0.83 

Average load increase 0.2 

Diversified load increase (total) 5.6 
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DR15 Stop export to grid, weekday 12pm-1pm, 24 hours’ notice (low solar generation day) 

No overall discernible activity in 

solar reduction (not a clear sunny 

day so generation was low and 

did fluctuate), but controlled loads 

were held off until midday and 

used to raise overall average 

household load to above the 

average solar generation – 

effectively stopping any export. As 

a low solar-generation day this 

may not have triggered an event 

to minimise solar generation.  

16 active participants from a potential 26. 

Measure kW 
Average solar generation prior to event 2.25 

Average solar generation during event 2.31 

Maximum export differential -0.9 

Average export reduction -0.14 

Diversified export reduction (total) -3.92 

 

Measure kW 
Average load prior to event 1.08 

Average load during event 2.29 

Maximum load differential 1.67 

Average load increase 1.21 

Diversified load increase (total) 33.88 
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MINIMUM AND PEAK DEMAND COMBINED 

DR17 Hold off loads until late morning for solar soak, stop PV export, 11.30am – 1pm, 24 

hours’ notice  

Significant impact for an event 

establishing the theoretical 

maximum opportunity of removing 

PV generation whilst maximising 

load brought on for grid supply. 

Theoretical as if performed on a 

specific network asset, this would 

cause significant network voltage 

issues. Net initial differential of 

approximately 7.25kW sliding to 

approximately 6.5kW by 12.30pm. 

It is assumed the solar is 

reintroduced at 12.30pm for a 

slow reintroduction to smooth impact on the network but also occurred as impact of loads was 

on the decline. To hold such an event for one and a half hours is probably not suitable.  

28 active participants. 

Measure kW 
Average solar generation prior to event 3.79 

Average solar generation during event 0.79 

Maximum generation differential 3.9 

Average generation reduction 3 

Diversified generation reduction (total) 84 

 

Measure kW 
Average load prior to event 0.16 

Average load during event 2.95 

Maximum load differential during event 3.8 

Average load increase 2.79 

Diversified load increase (total) 78 
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APPENDIX C – IPDRS FUNCTIONAL PROPOSAL 

IPDRS suppliers wishing to be supplier to the pilot program responded to an Expression of 

Interest on the basis of their ability to comply with the  IPDRS Functional Proposal (v7) 

attached. 

IPDRS Functional 

Proposal (v7) July 19.pdf
 


