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1. Report summary 

This report provides an overview of the demand response (“DR”) provided by Enel X and its 
customers across New South Wales and Victoria for the ARENA Demand Response Trial, and 
knowledge sharing pertaining to the following period: 1 December 2019 to 31 May 2020 
(Program period #5) 

Consistent with Enel X’s previous Knowledge Sharing Reports, this report: 

 describes Enel X’s technology used to provide DR, including the software and hardware 
solutions used to monitor customer load and remotely initiate curtailment 

 provides a summary of Enel X’s DR business model and the pricing structures and 
incentives for recruiting customers 

 Enel X lists the various industries from which Enel X has recruited its commercial and 
industrial (C&I) customers. A full list of customer types and their general locations is in 
Appendix 1.  

This report also sets out the knowledge and experiences gained by Enel X during the reporting 
period, including: 

 Enel X details of the two test events in November 2019 (‘summer 19/20 test’) for Program 
Period #5 for its VIC and NSW portfolios 

 Summary of lessons learnt from the operation of the project during this period, including 
Enel X’s reflections on customer demand levels from January to June, including any 
significant shifts in demand patterns as a direct or indirect result of COVID-19 
restrictions (and therefore any impact on the demand response capacity available).  

Note: the report is structured and labelled such that many section and subsection headers 
are verbatim prompts excerpted from the Knowledge Sharing Agreement ("KSA") Enel X 
and ARENA agreed to. Use of these headers helps to ensure that Enel X has addressed all 
topics and included all information specified in the KSA. 

2. Overview of demand response being provided 

In accordance with its contracts with ARENA and AEMO, Enel X has developed a 20 MW reserve 
in New South Wales (NSW) and a 30 MW reserve in Victoria (VIC).  

The combined 50 MW DR portfolio is comprised of Commercial and Industrial (C&I) energy users 
who have agreed to safely reduce their electricity consumption during DR events when activated 
by AEMO. These C&I energy users (Enel X’s customers) are capable of implementing load 
curtailment within 10 minutes of receiving dispatch instructions from Enel X indicating that a DR 
event is commencing. 

In the first six months following program start on 1 December 2017, Enel X recruited an additional 
5.2 MW (approx. 17%) in firm capacity for its VIC portfolio. Since then, Enel X also recruited an 
additional 3.2 MW for VIC (including 1 MW just before the busy 2018/19 summer), as well as 2.5 
MW for its NSW portfolio. This presents a total 10.9 MW (or 22% of the 50 MW combined 
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portfolio) of additional capacity recruited since program start. As noted in previous Knowledge 
Sharing Reports, Enel X planned to build a 20% operating buffer for its portfolios. 

The intention of this is to provide an operating buffer in the event of unplanned unavailability at 
customers’ sites, and to offset lower operational demand from temperature-sensitive sites such as 
cold storage facilities. Enel X is confident that its expanded portfolio will be able to perform 
strongly for all upcoming test and dispatch events for the remainder of the three-year trial program. 

Summary of technology being used to provide DR 

As stated in previous Knowledge Sharing Reports, Enel X has developed individual Energy 
Reduction Plans ("ERPs") in consultation with each of its customers – these are stored in Enel X’s 
customer database and accessible to customers via the Enel X desktop application.  

Each ERP includes the following three-step process: 

1) Enel X will notify customers that a DR event has been called. 

2) Customer to confirm phone and e-mail notifications. 

3) Customer sites to commence load reduction processes (E.g. safely reduce energy usage, 
shut down equipment, and processing units etc.) – Note: this part of the ERP is 
customised to each customer's facility. 

Enel X has installed its own metering technology at customer sites to monitor the facility’s demand 
and facilitate effective demand response. The Enel X Site Server (ESS) is a highly secure, low-
latency communications gateway for energy management and demand response applications. 

During DR events, an "event performance dashboard" becomes available in the Enel X Demand 
Response portal, which Enel X’s staff and customers can use to assess the near real-time 
"performance" of each facility: the instantaneous and average load reduced from its adjusted 
baseline – superimposed against a "reduction target". 

Additionally, a portion of the sites has been equipped with control equipment that allows Enel X 
to remotely initiate a load reduction. Automated DR capability is provided via the ESS relay 
control module, providing a clean contact state change at both the start and end of the dispatch 
period. Customers integrate this signal into their Programmable Load Control and/or Building 
Management Systems to provide a safe, controlled initiation of load curtailment.  

Enel X works closely with customers that are able to automate their energy reduction plans, with 
the controls tested prior to full customer enrolment. As participation by these customers in DR 
events is automated and pre-authorised, the customer will simply receive notification from Enel X 
that a DR event is taking place. See APPENDIX A, B AND C for more details of the Enel X 
technology being used to provide DR. 

Business model and pricing structures/incentives employed to recruit capacity and 
activate load reduction 

Enel X presented customers with the following pricing structures/incentives to participate in the 
trial: 
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 Availability payments – based on customers' daily availability for responding to a DR 
event. The units for these payments are $/MW/year. 

 Energy payments – based on the energy delivered/reduced per interval during a DR event. 
The units for these payments are $/MWh. 

Availability payments cover the costs of searching for, contracting, commissioning, account 
managing, and ensuring continuous availability of each customer facility. Energy payments are 
intended to cover the customer’s short run marginal costs including the costs of additional 
resources associated with load curtailment during DR events. 

Payment terms with customers are negotiated on a case-by-case basis, depending on: 

 individual operational requirements 

 size of loads, cost of reducing load 

 magnitude and complexity of required on-site technology and controls work 

 opportunity cost of other energy management strategies 

 other commercial considerations. 

Enel X has made various observations of customer payment preferences, all the way from its 
experiences in recruiting customers for program start on 1 December 2017, and during subsequent 
customer enrolments throughout the program.  It has been evident the majority of customers we 
have recruited have a stronger preference for firm Availability Payments over Energy-only 
payments for energy delivered during events.  

During contract signing, which often requires approval from senior management including the 
Chief Financial Officer or General Manager Procurement, customers have indicated they prefer a 
steady and reliable stream of revenue (i.e. Availability Payments). This is considered “bankable” 
revenue, in contrast to what they might potentially earn by way of Dispatch Payments during 
emergency events. One particular customer mentioned they did not want to have to depend on a 
grid emergency in order to make money from the program. 

In addition to this, customers from our other DR programs (who may have previously enrolled 
with other ARENA DR providers) have also indicated that in future they would lean towards more 
guaranteed Availability Payments over “opportunistic” Energy-only payments for dispatch events. 
One particular customer also observed that in hindsight they may have been better off overall 
signing up with an Enel X  High Availability / Low Energy payment option, as opposed to a Low 
Availability / High Energy program which included the promise of potentially large payments due 
to forecast high temperatures over summer leading to increase probability of grid emergencies. 

Many of the ARENA DR portfolios, including that of Enel X are available at 10 minutes notice, 
so therefore it would appear these reserves would be the last to be dispatched by AEMO, and 
therefore have the least chance of being dispatched. This means those customers on ‘Energy-Only’ 
payments would have the least chance of earning revenue compared those on firm Availability 
Payments. 
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Customer types and geographic location 

Enel X’s initial approach was to target C&I customers in industries where it had prior experience 
developing flexible loads in other markets. This included businesses such as chemical 
manufacturers, metalworkers, and cold storage and refrigeration facilities.   

Following program commencement, Enel X has been able to identify and contract new customers 
in industries in which we had less prior experience. This included industries such as fruit and tree 
nut growing, product manufacturing, as well as HVAC customers in the tertiary education sector 
and more recently, the retail space – as would be expected the majority of the retail customers are 
in metropolitan regions of Melbourne (i.e. inner and outer suburbs, as opposed to inner-city or 
regional rural areas). 

All new customer loads will provide an invaluable resource as part of our VIC and NSW portfolios 
because they help to offset lower baseline demand from seasonal customers (such as cold storage 
facilities) in the winter months. This provides Enel X with a more diversified DR customer 
portfolio, which is not heavily reliant on seasonal HVAC loads, and ensures Enel X is not reliant 
on any single industry to deliver its aggregated reserve.  

The newly recruited customers from the aforementioned industries have demonstrated an ability 
to successfully participate in this ARENA DR program, with strong results in the recent test events. 
To date, Enel X has recruited a range of C&I customers from the following industry sectors: 

Table 1: Commercial and Industrial customer segments 

Commercial Industrial 

Agricultural Product Wholesaling Basic Chemical Manufacturing 

Building Structure Services Basic Metal Manufacturing 

Fruit and Tree Nut Growing Fruit and Vegetable Processing 

Other Goods Wholesaling Grain Mill and Cereal Product Manufacturing 

Tertiary Education Meat and Meat Product Manufacturing 

Warehousing and Storage Services Waste Treatment, Disposal & Remediation Services 

Retail Wood Product Manufacturing 

 Paper Product Manufacturing  

With the additions to our VIC and NSW portfolios, the percentage split (in terms of MW capacity) 
is now approximately 30% commercial, and 70% industrial. This is in line with the forecast 
guidance Enel X provided to ARENA in its application to the Demand Response Competitive 
Round.  

In terms of overall customer numbers enrolled in the program, the percentage split is approximately 
50% commercial and 50% industrial. This reflects the fact that several of our Commercial 
customers are multi-site customers, who typically have a much lower MW consumption than 
Industrial sites. 
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The charts below provide an illustration of the various industry segments that make up our VIC 
and NSW portfolios (by MW). 

Figure 1. VIC customer segments by percentage of portfolio 

 

 

Figure 2. NSW customer segments by percentage of portfolio 

 

In VIC, most commercial customers are located in the outer suburbs of Melbourne, such as 
Campbellfield, Clyde and Laverton, and others in regional cities such as Shepparton. The industrial 
customers are mainly located in the inner Melbourne suburbs such as Altona and Kensington. In 
NSW, both commercial and industrial customers are mainly located in the outer western suburbs 
of Sydney between Parramatta and Penrith. 

A more detailed table outlining each customer’s general location and industry type is provided 
below in Appendix 1. 

15%

13%

8%

21%

11%

21%

4% 7%

VIC portfolio (30 MW)
Other Warehousing and Storage Service

Food processing and packaging

Grain Mill Product Manufacturing

Building Structure Services and Plastics

Basic Ferrous Metal Manufacturing

Waste Treatment, Disposal and
Remediation Services
Tertiary Education and Research

Retail

7% 5%
7%

5%

18%
42%

15%

NSW Portfolio (20 MW)

Other Warehousing and Storage Service

Food processing and packaging

Grain Mill Product Manufacturing

Building Structure Services and Plastics

Basic Ferrous Metal Manufacturing

Waste Treatment, Disposal and
Remediation Services

Product manufacturing



8 
 

3. Analysis of performance based on six-monthly test data and any real 
activation data 

Enel X is required to test its VIC and NSW portfolios every six months – once in the two months 
prior to June, and once in the two months prior to December each year. The reserve quantities to 
be tested are: 

 20 MW in NSW 

 30 MW in VIC.  

Enel X requested testing of its NSW and VIC portfolios in mid-late November 2019 prior to 
commencement of Program Period #5, as required by its contracts with AEMO and ARENA 
funding agreements. 

Summer 2019/20 testing 

New South Wales (20 MW)  

Enel X requested testing of its NSW portfolio the week commencing 18 November, with the actual 
test day being Thursday 21 November. While weather conditions were favourable, with 29 C on 
the day following warmer-than-average temperatures over the week, this did not have a significant 
impact on performance as our NSW portfolio contains very few temperature-sensitive sites. 

Unfortunately, one of our largest industrial sites advised they could not participate in the test, due 
to competing operational and commercial requirements on the day. This was despite our 
Operations Team providing them with advance notice of the test in the prior week, and encouraging 
their participation to test site capabilities prior to the peak summer period. 

However on a positive note, despite losing this key customer, our portfolio had sufficient operating 
buffers, and combined with strong performances from other customers this resulted in a 20.4 MW 
(102%) performance (see Figure 3 below). 

Figure 3. NSW portfolio (20 MW) test event performance – 21 November 2019 
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Victoria (30 MW)  

Enel X requested testing of its VIC portfolio the week commencing 25 November, with the actual 
test day being Wednesday 27 November. Weather conditions leading up to the test day were 
generally above average, and included a 41 C day during the previous week. However, the test day 
itself was a relatively mild 25 C, which appeared challenging given our VIC portfolio contains 
numerous temperature-sensitive sites such as Cold Storage facilities and retail shopping centres. 

Fortunately, several of our industrial customers in the manufacturing sector achieved their highest 
levels of performance in the program to date – a particular highlight being one of our large metals 
processing sites achieving a 29% increase on their average delivered MW to date. Another product 
manufacturing site achieved a 20% jump on their previous summer’s performance, while one of 
our large cold storage facilities was able to increase delivery by 33% due to an upgrade in their 
site’s operating capacity in late October (only a few weeks prior to the test event). 

However, the most pleasing aspect about this test result was that every single site in the portfolio 
returned a positive result (a first for the ARENA program), with the overall result being 32.9 MW 
(110%) (see Figure 4 below). 

Figure 4. VIC portfolio (30 MW) test event performance – 27 November 2019 
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 31 January 2020 from 14:00 to 22:00 AEST

NSW (20 MW) 

 23 January 2020 from 11:30 to 20:00 AEST

 31 January 2020 from 15:30 to 21:00 AEST.

4. Summary of most recent lessons learnt from the development and operation
of the project

Participant reflections on the functioning of the DR market and the impact of market 
incentive structures on performance 

Enel X has observed that reduced operations around extended public holiday periods could have a 
large impact on the volume of DR capacity within the portfolio.  As per the previous report, several 
customers advised the Christmas and Easter holiday period was also likely to impact on energy 
consumption levels and the level of DR available due to commercial priorities.  

Obviously, this can have implications for both the DR aggregator and for AEMO’s operation of 
the RERT, which Enel X experienced first hand in having its VIC portfolio put on standby on 30 
December 2019, and a separate RERT contract dispatched despite extremely low baselines during 
the Christmas holiday period.  

Enel X has updated its internal procedures to deal with the reduced demand around public holiday 
periods. This includes reducing our declared availability in the AEMO portal, and plans to recruit 
additional customers that continue to operate during these periods – Note: as these customers 
typically have a higher short-run marginal cost, it is expected to come at a significantly higher 
cost to Enel X.  

Enel X continues to be of the view that AEMO should consider the reduced operations around 
public holidays, particularly at Commercial & Industrial sites, and encourage DR participants to 
be open and transparent about any reduced capacity. If AEMO adopts a more punitive approach 
this may dis-incentivise participants to update MW availability in the AEMO portal on a consistent 
basis. In the longer-term may end up discouraging participants to develop DR resources, or 
altogether not participate in the RERT and other demand response programs in future.  

Reduced operations due to COVID-19 related restrictions (Portfolio level) 

In its previous report, Enel X looked at reduced business operations (and energy consumption 
levels) in the days prior to and after extended public holiday periods over Christmas and New Year. 
Enel X provided analysis both at the portfolio level for NSW and VIC, as well as for specific 
industry sectors, looking specifically at the impact to demand levels and therefore available 
demand response capacity during these periods. 

As per discussions with AEMO and ARENA, Enel X postponed testing of its NSW and VIC 
portfolios from the usual April/May ‘pre-winter’ testing period until October. This was due to 
various operational constraints at several customer sites, including those both directly and 
indirectly impacted by COVID-19 restrictions. 

[Update from previous report] 
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As noted by AEMO, COVID-19 is expected to have significant short term, and at this time 
uncertain longer term impact on electricity demand that will impact the 2020-21 financial year, as 
a result of changes to consumption patterns and the potential ongoing impact of economic 
downturn – AEMO also noted there is significant uncertainty about the magnitude of this impact.1 

This section of the report specifically looks at the broader impact of COVID-19 restrictions on our 
customers’ business operations (and energy consumption), analysing the six-month period from 
January 2020 to June 2020 in comparison to the same period over the past two years. Figure 5 and 
Figure 6 shows energy consumption levels for VIC and NSW respectively.  

Figure 5. VIC Portfolio demand (2018 to 2020, January to June) 

Note: data does not include public holidays or weekends. 

Figure 6. NSW Portfolio demand (2018 to 2020, January to June) 

Note: data does not include public holidays or weekends. 

Despite mixed trends during January to March, data for both portfolios shows: 

 Energy demand levels were similar year-on-year for April, which is traditionally a period
of reduced operations particularly around Easter public holidays and school holidays 

1 Regions and Marginal Loss Factors: FY 2020-21 – A report for the National Electricity Market 
https://aemo.com.au/-
/media/files/electricity/nem/security_and_reliability/loss_factors_and_regional_boundaries/2020-21/marginal-loss-
factors-for-the-2020-21-financial-year.pdf?la=en 
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 Demand clearly below historical averages in both May and June.

In VIC, 2020 consumption to date has been on average 4% lower than for the same period in 2019, 
with the month of May experiencing 12% lower consumption. In NSW, consumption across the 
six months has only been 2% lower on average compared to 2019; however there are two distinct 
periods – with Q1 demand largely unchanged, while Q2 average demand was 3.5% lower.  

It is important to note the above findings are based on Enel X’s customer portfolios in VIC (30 
MW) and NSW (20 MW), and are reflective of the individual customers in those portfolios. As 
these portfolios represent an extremely small sample of the broader industry segments, it would 
not be accurate to assume the same behaviour applies for those industry segments as a whole.  

This would be even more important to keep in mind for the below charts and our discussions at the 
industry-specific level. Furthermore, to improve the relative robustness of the below industry-
specific findings, we only looked at industry sectors where we had a sample size of at least five 
customer sites. Note: As per the portfolio-based analysis, the charts and data below excludes 
consumption on mandated public holidays. 

Reduced operations due to COVID-19 related restrictions (Industry-specific level) 

 Product Manufacturing

In VIC, load across our manufacturing sites have been on average 8% lower over the six months 
compared to both 2019 and 2018. While there is normally a drop in consumption during April due 
to reduced operations around Easter, followed by a stabilisation in demand, this year we have seen 
consumption remain low and even experience a slight drop across May and June (see Figure 7).  

Figure 7. VIC Product Manufacturing demand (2018 to 2020, January to June) 

This was broadly consistent with overall portfolio demand in VIC when comparing 2019 to 2020, 
albeit with flatter demand across the 6 months compared to other industries. Several of our 
manufacturing customers have confirmed the lower production volumes are due to reduced orders 
from their customers, particularly from the building and construction related industries. 

For NSW sites, as per the broader portfolio, it has been a tale of two quarters – with 2020 Q1 
consumption being 2% higher than previous years, but Q2 demand being 2% and 4% down on 
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2018 and 2019 respectively (see Figure 8). While April demand was in line with previous years, 
May saw product manufacturing consumption at 9.5% lower than last year; and even though 
demand stabilised somewhat in June, it still remained 3.5% down from 2019 levels. 

Figure 8. NSW Product Manufacturing demand (2018 to 2020, January to June) 

Overall, the Q2 demand trends at our NSW product manufacturing sites are broadly consistent 
with the overall NSW Portfolio, and as per the case in VIC, the largest reduction in year-on-year 
consumption levels appears to have been in May. One of our largest sites in NSW confirmed it had 
lost a large customer contract as a result of the economic impacts from COVID-19. 

 Food production and processing

In VIC, demand began below 2019 levels, but were then 5.5% and 9.5% higher in March and April 
respectively, year-on-year (see Figure 9a). Interestingly, this was consistent with conversations 
with some our customers who confirmed increased production volumes during February-April, 
especially in March, due to increased “panic-buying” from customers as COVID-19 restrictions 
came into place. Following this energy usage in May and June returned to more historical levels.  

Figure 9a. VIC Food production and processing demand (2018 to 2020, January to June) 

As a subset of the food industry, our flour mills also confirmed large increases in production 
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the panic buying that followed. A spike in retail demand for flour complemented increased demand 
from usual supply channels, with our site contacts noting consumers began purchasing large 
quantities of baking flour from retail & wholesale supermarkets and bakeries from late February.  

As seen below in Figure 9b, overall consumption in March and April were up 9% and 14% from 
2019 levels due to this spike in demand. This was in line with discussions with our key contacts at 
flour mills who noted having to delay staff leave arrangements, and even non-critical maintenance 
activities, during March and April to meet this unexpected increase in demand.  

On the other side of the panic buying rush, production levels in May were 6.5% lower than 2019 
due to maintenance outages, due to sites still having excess stock from April and operational staff 
taking leave; while June production returned to more historical average levels. 

Figure 9b. VIC Flour Mills demand (2018 to 2020, January to June) 

 

The story for our NSW food production and processing sites was broadly similar, with average 
monthly demand higher than 2019 during February to April, and the highest average demand also 
experienced during the month of March (see Figure 10a).  

Figure 10a. NSW Food production and processing demand (2018 to 2020, January to June) 
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NSW flour mills also experienced larger production volumes from February to April compared to 
the previous two years (see Figure 10b). The two main NSW mills share the same owners as our 
largest sites in VIC, and the site contacts also indicated large increases in demand for flour, 
including from supermarkets and bakeries during this period. However, in line with the broader 
industry trend in NSW, highest demand was experienced in March (up 10% on 2019 levels); and 
while production dropped in April, energy consumption was still 7% higher than in 2019. 

Figure 10b. NSW Flour Mills demand (2018 to 2020, January to June) 

As with the VIC flour mills, demand dropped off in May (3% down on 2019 levels) due to excess 
stock, and to allow for staff leave and maintenance activities, before adjusting slightly higher in 
June to more historical levels. 

 Cold Storage & Logistics

In VIC, energy consumption across our Cold Storage sites from January to April were 13% and 
15% higher than 2019 and 2018 levels respectively. Following this, demand dipped well below 
2019 levels in May/June and were more consistent with 2018 consumption levels.  There were 
some similarities with our VIC Food Production & Processing sites who also experienced larger 
year-on-year increases from February to April. 

Figure 11a. VIC Cold Storage & Logistics demand (2018 to 2020, January to June) 
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One reason for this 2020 increase was due to our largest cold storage site upgrading its operational 
capacity in October 2019 by 25% (approximately 1 MW of additional maximum energy 
consumption). COVID-19 related restrictions and the panic buying which followed between 
February and April also contributed to some of our customer sites being busier than normal – then 
as per our Food Production & Processing sector, demand in May and June dropped back down to 
historical 2018 levels. 

In contrast, our smaller cold storage sites who primarily supply wholesalers and/or directly to the 
restaurant & hospitality industry (as opposed to grocery stores), experienced either flat or reduced 
demand for their services over the same period. From discussions with site contacts, it was 
mentioned that COVID-19 restrictions had affected the restaurant & hospitality industry, therefore 
impacting their business operations, with customers having fewer items to store and deliver. 

Figure 11b and Figure 11c illustrate the differences between the large cold storage sites that 
primarily service small supermarkets and grocery stores, compared to the smaller sites who supply 
restaurants, cafes and bars directly and indirectly through wholesale suppliers. 

In the former sub-category (see Figure 11b), energy consumption compared to the previous years 
was on average 23% higher in Q1, especially in February and March when panic-buying at 
supermarkets and grocery stores set in. This continued into April (up 21% on 2019 levels) as 
COVID-19 restrictions particularly on the hospitality industry remained in place.  

In the latter sub-category (see Figure 11c), our data shows that energy consumption in January and 
February was still consistent with 2019 levels, as COVID-19 restrictions had not been enacted. 
However, as these came into effect in March it is evident there was a clear reduction in operations 
at these sites (and therefore energy consumption). Demand was 13% lower on average from March 
to May compared to 2019, including almost 15% lower during the height of the lock-down in April. 
However as restrictions eased slightly in June, demand was only 8% below 2019 levels. 

Figure 11b. VIC Cold Storage (supplying Grocers/small supermarkts) demand (2018 to 2020, 
January to June) 
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Figure 11c. VIC Cold Storage (supplying wholesalers/hospitality industry) demand (2018 to 
2020, January to June) 

In NSW, we have fewer than five cold storage sites in our portfolio so therefore cannot provide a 
sufficient sample size for sector analysis. However, it is worth noting these sites all share the same 
owner as several sites that supply the wholesalers/hospitalty sector in our VIC portfolio (see Figure 
12). Interestingly, these NSW sites also experienced similar reduced demand (14% on average) 
across January to June this year compared to 2019 for the same period.  

Figure 12. NSW Cold Storage (supplying wholesalers/hospitality industry) demand (2018 to 
2020, January to June) 

Similar to its sister-sites in VIC, at the height of the lockdown restictions in April, demand at our 
NSW cold storage sites was also 15% lower than 2019 levels, and as restrictions eased slightly in 
June, demand was only 10% lower. 
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 Education

Figure 13 shows consumption at our nine vocational education sites in VIC (Note: there was an 
insufficient number of customers for NSW to provide meaningful analysis). Our previous report 
identified these customer sites’ energy consumption is largely driven by HVAC systems – energy 
used for space cooling (and heating) make up a significant portion of their energy consumption. 

Figure 13. VIC Vocational Education demand (2018 to 2020, January to June) 

From our data analysis, it appears this sector in our portfolio was hardest hit by COVID-19, and 
consistent with the experience in the broader higher education sector. Average energy consumption 
across the six-month period was 20% and 17% lower than 2019 and 2018 levels respectively.   

However looking at each month individually provides a more detailed picture on the extent of the 
impact of COVID-19 restrictions. In January and February, site energy consumption was 11% 
down on 2019 levels, followed by March consumption that was 17% lower, before dropping further 
over April-June with energy consumption on average 27% lower than 2019 levels.  

This was broadly consistent with discussions with our primary customer contacts, which indicated: 

o January and February energy consumption would have been slightly down with
campuses running fewer classes over summer, due to fewer international students 
enrolled because of travel restrictions. 

o March demand was similarly impacted by lower enrolments, but the bigger driver of
reduced energy usage was due to the majority of on-campus classes moving to online-
learning mode from mid-late March because of COVID-19 restrictions. 

o April energy consumption, while historically lower due to the mid-semester break
around Easter, was down 30% year-on-year, both due to COVID-19 and also slightly 
milder temperatures this year (19.8 C compared to 21.8 C last year). 

o In May and June, demand was slightly higher with the resumption of some classes
and more energy used for heating, but still well down on 2019 and 2018 levels (26% 
and 23% lower respectively), despite temperatures at the same levels as previous years. 
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According to our site contacts, this trend is likely to continue into the second half of the year 
(Semester 2), with classes being delivered via “remote learning” wherever possible; with only 
some activity & training for a small number of courses undertaken on campus. Further to this, staff 
members have also been encouraged to continue working remotely where possible. 

 Water Waste Treatment, Disposal & Remediation Services

Figure 14 shows consumption at our water waste treatment sites in NSW (Note: there was an 
insufficient number of customer sites in VIC to provide meaningful analysis).  

As noted in our previous Knowledge Sharing Report, this sector provides essential services to the 
community – therefore, while sites may operate at reduced staffing levels over certain periods, any 
drop in energy demand is likely to be lower than other sectors. In fact, energy usage is primarily 
driven by pumps for waste water treatment processes, and is therefore determined by rainfall levels. 

Figure 14. VIC Wastewater Treatment Plant demand (2018 to 2020, January to June) 

Demand in the first six months of 2020 followed a similar trend to previous years – starting low in 
January before increasing for February/March, dropping in April/May before rising again in June. 
However, there were some differences to 2019 and 2018 trends, which were driven by varying 
rainfall volumes as outlined below: 

o February – energy consumption was 20% higher, with total rainfall of 134.9mm and
average daily rainfall of 6.8mm (compared with 60.5mm and 3.0mm in 2019) 

o May – while demand has historically dipped during this month, this year it was 8% and
27% higher than 2019 and 2018 levels, primarily driven by much heavier rainfall 
volumes: 
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o June – energy consumption in the previous two years went up, as historically June has
more rain than April/May, however this year saw an opposite trend for rainfall volumes: 

 June 2020 (Total rainfall 23.7mm | Average rainfall 1.1mm)

 June 2019 (Total rainfall 64.2mm | Average rainfall 3.38mm)

 June 2018 (Total rainfall 106.0mm | Average rainfall 5.3mm

As per discussions with site contacts, although some sites have been operating with non-essential 
staff working remotely, primarily all sites still need to perform critical front-line operations in 
treating wastewater as part of their core functions; therefore, the impact from COVID-19 has been 
minimal. 

In addition to this, our facilities have noted that energy consumption is still primarily driven by the 
volume of rainwater to be treated (rather than staff office building energy usage), and always higher 
because of storms and heavy rain – due to the need to run their energy-intensive pump operations. 

Once again, it is important to again remind readers that these findings are based on Enel X’s 
customer portfolios in VIC (30 MW) and NSW (20 MW), and are reflective of the individual 
customers in those portfolios. As these portfolios represent an extremely small sample of the 
broader industry segments, it would not be accurate to assume the same behaviour applies 
for those industry segments as a whole. 

Participant lessons learnt on hardware and software technology requirements to 
support firm delivery of DR 

Enel X’s reflections on the challenges associated with installing hardware and software at customer 
sites prior to program start date are set out in the previous knowledge sharing report. As identified 
in its previous report, Enel X found there was clear difference in performance depending on 
whether the customer opted for an Enel X-automated curtailment or chose to use manual on-site 
curtailment.  

In addition to this, customers who had recently had automated-curtailment enabled for their site 
loads mentioned to Enel X that this was preferred, as it meant fewer actions to take on their end, 
and also lead to higher dispatch performance for the test event.  

Moving forward  Enel X will continue to advocate for customers to allow automated curtailment 
of loads, but is cognisant of the fact many customers may be reluctant to accept this due to 
operational considerations and concerns about ceding control of their loads to an aggregator. Enel 
X understands other demand response aggregators face the same challenges when recruiting 
customers to provide DR. 

Participant lessons learnt on DR business model design 

In reiterating Enel X’s earlier position, the philosophy underpinning the RERT framework2 is clear 
and well intentioned – that is, resources are only eligible for RERT if they are not already providing 
wholesale (supply or demand) response by actively managing generation/load in response to 

2 As codified in the NER. 



21 

energy spot prices3. In this way, RERT resources (which are paid outside the wholesale market) 
can be thought of as truly "additional" resources. 

Enel X has continued to focus on recruiting new DR customers and 13.5 MW of new customer 
sites recruited since program commencement have been Greenfield DR sites (including the 2.6 
MW of retail sites recruited just before the January 2019 dispatch events in VIC). Therefore, Enel 
X will not have issues with forgoing FCAS revenue to participate in this ARENA trial program. 

Further to this and as mentioned in previous reports, Enel X hopes any future permanent Strategic 
Reserve mechanism, participants will be given the opportunity to make firm commitments at least 
six months in advance of the time they are required to be available. Running tenders only 2-3 
months prior to program start will see participants mobilise fewer MW, at a higher per-unit cost 
than if six months' lead-time were provided. Enel X detailed its thoughts on the 'timeline problem' 
in a submission to the AEMC's Reliability Frameworks Review – Interim Report4. 

Participant lessons learnt from the recruitment of different customer types 

As stated in previous reports, Enel X has recruited customers from various industries, including 
some which Enel X has not had substantial prior experience in other markets. The diversification 
into new industries such as the tertiary education sector has helped Enel X with achieving the 50 
MW portfolio target for its ARENA contract. 

Recently, Enel X has also found industries with high levels of regulatory and environmental 
compliance requirements, such as wastewater services, may also face difficulties in being able to 
provide DR at certain periods. As noted earlier in the report, one of Enel X’s wastewater treatment 
sites advised of being unable to participate in the November DR test due to aeration issues on site, 
which were a regulatory compliance risk. 

Finally, in the process of recruiting additional capacity to provide operational buffer for its VIC 
and NSW portfolios, Enel X also again found some program parameters restricted the pool of 
potential customers. These restrictive parameters included the maximum 4-hour curtailment 
duration, 10 min response time, along with the dynamic baseline and adjustment rules, made it 
unviable for some customers, particularly those with intermittent or unpredictable load profiles.   

5. Details of other commercial or wholesale DR activity that the Recipient
(pertaining to the DR funded under this Agreement) is participating in

Enel X is registered as a Market Ancillary Services Participant (MASP), a special category that 
enables independent aggregators to provide market ancillary services (including contingency 
FCAS). 

The primary purpose of contingency FCAS participation is to restore grid stability following a 
contingent loss of generation. Contingency FCAS is used to correct major drops and rises in 
frequency (when the frequency is outside of the Normal Operating Frequency Band). Enel X has 
several customers in VIC and NSW who are registered to provide FCAS and are participating in 
the ARENA DR program. 

3 i.e. curtailing load in response to a high spot price. 
4 Refer https://www.aemc.gov.au/sites/default/files/2018-02/EnerNOC.pdf 
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Number of instances and duration the DR was activated for these other activities 

Enel X’s FCAS customers have responded to 124 low-frequency excursions since 1 December 
2017 program start, including 30 events in program period #5 which had an average duration of 
just over 5 minutes each. Note: based on the various availabilities and operating profiles of 
Enel X’s constituent customers, this does not necessarily mean all Enel X customers have 
responded 30 times. 

Period the DR was activated for these other activities 

These FCAS excursions occurred between 1 December 2019 and 31 May 2020. None of the events 
occurred during our November 2019 test events for the ARENA DR program, or had any 
significant impact on baseline demand levels for those events. 

6. Participant lessons learnt from co-optimisation of ARENA-funded DR and
other services provided by individual customers, including FCAS

As previously noted, Enel X has several customers dual-enrolled to provide both FCAS and 
ARENA DR. These customers already understand load flexibility from their FCAS participation 
so are well educated to consider and evaluate incremental DR opportunities. 

For some of Enel X’s FCAS customers, signing up for the ARENA DR trial seemed like a logical 
next step. Customers also appeared to appreciate that Enel X could not always make them available 
for both FCAS and ARENA dispatch at the same time. However, despite the potential impact on 
FCAS earnings during the forming of ARENA DR reserve contracts5, customers have all trusted 
Enel X to optimise their overall earnings across both programs. 

The FCAS events are infrequent and only require load curtailment for a short time period of 10 
minutes or less. Enel X is able to opt customers out of the FCAS market when needed, to ensure 
that loads are fully available for the ARENA program.  

The trigger for bidding dual-enrolled customers out of the FCAS market is an AEMO invitation to 
tender (ITT) for reserve notice. Enel X will bid dual-enrolled customers out of FCAS markets 
during specified ITT and/or activation periods, in accordance with guidance Enel X received from 
AEMO. From a risk management point of view, Enel X will bid customers out as early as possible 
to ensure any potential FCAS trip does not affect customer baselines for measurement and 
verification of performance during an ARENA DR event. 

Following receipt of an ITT from AEMO, Enel X rebids to remove all dual-enrolled customers 
from the FCAS market for the time period specified in the ITT, plus an additional four hours prior 
to the commencement of the ITT window (if possible) to minimise the possibility of an untimely 
frequency excursion causing adverse impact to the ARENA baseline. 

7. Participant lessons learnt from “value stacking” ARENA funded DR with
other services provided by individual customers, including opportunity
costs

FCAS events are short in duration, so generally limited impact to customer operations. The 
ARENA program provides more certain availability payments and an energy payment (which Enel 

5 i.e. following the issuance and acceptance of an AEMO ITT 
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X’s FCAS program does not). However, the ARENA program causes a much more significant 
disruption to site operations due to the length of time involved. 

As stipulated in the RERT Panel Agreement for the ARENA DR Trial and detailed previously, the 
reserve provided by Enel X’s customers cannot be offered to the market through any other means 
during the period of a reserve contract. This means if Enel X accepts an AEMO ITT for provision 
of short notice reserve during a specified period, then those dual-enrolled customers cannot be 
offered into the FCAS markets or other programs for that period. 

Accordingly, customers incur an opportunity cost of not receiving FCAS revenue when Enel X 
accepts and forms a short notice reserve contract with AEMO, however in general Enel X expects 
the opportunity costs will be small compared to the annual value of ARENA Availability 
payments. Therefore, while there are opportunity costs for being removed from FCAS, customers 
are positively aware they will also earn Availability Payments and Energy Payments based on their 
dispatch performance, as per their contracts with Enel X for the ARENA program. 

Enel X’s customers also understand the ARENA DR Trial is a three-year program funded by the 
Commonwealth and state governments, as part of initiatives to improve overall system reliability. 
Therefore as noted, in addition to financial incentives on offer, Enel X’s customers seem to place 
some value on being part of an industry-wide solution for easing demand on grid infrastructure 
and helping to ensure system reliability during peak demand periods. 
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Appendix 1 – Customer types and geographic location 
 
Key: 
CC City Centre 
IS Inner Suburbs 
OS Outer Suburbs 
RC Regional City 
RA Rural Area 
 

VIC Portfolio (30 MW) 

Customer Type Geographic location 

VIC1 Agricultural Product Wholesaling IS, north 

VIC2 Building Structure Services OS, east 

VIC3 Building Structure Services IS, west 

VIC4 Fruit and Tree Nut Growing RA, north 

VIC5 Fruit and Tree Nut Growing RC, north 

VIC6 Fruit and Tree Nut Growing RC, north 

VIC7 Fruit and Tree Nut Growing RA, north 

VIC8 Other Warehousing and Storage Services OS, west 

VIC9 Other Warehousing and Storage Services OS, west 

VIC10 Other Warehousing and Storage Services OS, north west 

VIC11 Other Warehousing and Storage Services RA, west 

VIC12 Other Warehousing and Storage Services OS, west 

VIC13 Other Warehousing and Storage Services OS, south east 

VIC14 Other Warehousing and Storage Services IS, west 

VIC15 Other Warehousing and Storage Services RA, north 

VIC16 Other Warehousing and Storage Services OS, north 

VIC17 Other Warehousing and Storage Services OS, north 

VIC18 Grain Mill Product Manufacturing OS, south east 

VIC19 Tertiary Education IS, north 

VIC20 Tertiary Education IS, east 

VIC21 Tertiary Education IS, north 

VIC22 Tertiary Education IS, north east 

VIC23 Tertiary Education IS, north east 

VIC24 Tertiary Education IS, south east 

VIC25 Basic Chemical Manufacturing OS, south west 

VIC26 Basic Ferrous Metal Manufacturing OS, west 

VIC27 Fruit and Vegetable Processing RC, north 

VIC28 Grain Mill Product Manufacturing RC, north west 

VIC29 Grain Mill Product Manufacturing IS, north 
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VIC30 Grain Mill Product Manufacturing IS, north 

VIC31 Other Wood Product Manufacturing RC, north east 

VIC32 Waste Treatment, Disposal and Remediation Services OS, west 

VIC33 Waste Treatment, Disposal and Remediation Services OS, south west 

VIC34 Water Supply, Sewerage and Drainage Services RC, north 

VIC35 Other Goods Wholesaling OS, south east 

VIC36 Other Goods Wholesaling OS, south east 

VIC37 Other Goods Wholesaling OS, south east 

VIC38 Basic Non-Ferrous Metal Manufacturing OS, north 

VIC39 Retail IS, west 

VIC40 Retail OS, south east 

VIC41 Retail OS, east 

VIC42 Retail OS, north 

VIC43 Retail OS, south east 

VIC44 Retail RC, south west 

VIC45 Retail OS, north 

VIC46 Retail OS, south east 

VIC47 Retail CC 

VIC48 Retail CC 

VIC49 Retail IS, north 

VIC50 Retail OS, north 

NSW Portfolio (20 MW) 

Customer Type Geographic 

location 

NSW1 Grain Mill Product Manufacturing OS, south west 

NSW2 Other Warehousing and Storage Services OS, west 

NSW3 Other Warehousing and Storage Services OS, west 

NSW4 Basic Chemical Manufacturing OS, south west 

NSW5 Building Structure Services IS, west 

NSW6 Basic Non-Ferrous Metal Manufacturing OS, west 

NSW7 Grain Mill and Cereal Product Manufacturing IS, west 

NSW8 Waste Treatment, Disposal and Remediation Services IS, south 

NSW9 Basic Ferrous Metal Manufacturing OS, west 

NSW10 Waste Treatment, Disposal and Remediation Services OS, west 

NSW11 Waste Treatment, Disposal and Remediation Services IS, north 



26 

NSW12 Waste Treatment, Disposal and Remediation Services RC, south 

NSW13 Meat and Meat Product Manufacturing OS, west 

NSW14 Meat and Meat Product Manufacturing OS, west 

NSW15 Meat and Meat Product Manufacturing OS, west 

NSW16 Meat and Meat Product Manufacturing OS, west 

NSW17 Paper Product Manufacturing OS, south west 




