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Executive Summary

Each year, AEMO assesses the accuracy of its electricity demand and consumption forecasts to help inform its
continuous improvement program and build confidence inthe forecast produced. The 2018Forecast

Accuracy Reporissesses the accuracy of the annual operational consumption and maximum and minimum
operational d e ma n d 201 7&lectiaty Satemeni ohOppoEuMitEs (ESOO), for each region

in the National Electricity Market (NEM}.

Maximum and minimum demand forecasts are probabilistic forecasts that are sensitive to prevailing weather
conditions and other, sometimes unobservable, factors. This makeseaasuring the accuracy ofmaximum and
minimum demand forecasts difficult. In seeking to improve forecass it is also criticalto provide more data on

the estimation variance, noting that the variability of supply and demand and the rate of change in the

industry will naturally reflect in wider bounds on likely outcomes.

To establish more transparency aroundA E M Odereand forecastsseveral quantitative and qualitative
forecast performance metrics are usedn this report, including:

1 Measuring the percentage difference between actual and forecast consumption values

91 Testing how well the model is able to predict historical data oodness-of-fit).

9 Backcasting the top 15 demand periods in each region, using the actual weather conditions observed
1

Comparing actual maximum demand to the forecast distribution (noting that maximum demand is a
probabilistic forecast)and qualitatively explaining the differences

9 Assessing the accuracy okey forecastinput drivers.

AEMO is continuing to work with industry and researchers to establish other performance metrics, and

develop a forecast performance monitoringdashboard, which will provide more frequent updates to forecast
accuracy through an online portal and all ow stakehol de
forecasting performance

The assessmenbd f A E M @-8dentaidland consumption forecast performancehighlights that:

1 Actual NEM operational consumption (sertout) in 2017-18 was 1.3% below forecast. On a regional basis,
the largest differences were observed in Queensland and Victoria, where consumption was ovestimated
by nearly 3%.The other three regionsall had actuals within 1% of forecast consumption.

1 In all regions except Tasmania, maximum demand in 28418 was within the forecast range between 10%
probability of exceedance (10POE) and 90% POE. In Tasmania, maximum dedwaas below the forecast
distribution range due to expected industrial load growth not eventuating.

In most regions, the forecast decline in minimum demand was more aggressive than actually observed.

There were some material differences between inputs uskin developing the forecast, and actual
realisation of these input drivers. For example, residential connections growth in Victoria was higher than
forecast, and rooftop photovoltaic (PV) uptake was more rapid than forecast. Other input assumptions
were reasonably well aligned with actuals.

Some of the observed differences between actuals and forecasts have affirmed changes already made to the
forecast methodology for the 2018ESOQ Other differences have helped steer the direction for future
improvements to be implemented for the 2019 ESOO These future improvements are outlined in the body

of this report.

LAEMO. 2017 ElectricitStatement of Opportunities for the National Electricity MarketJune 2017. Available dtttps://www.aemo.com.au/Electricity/Nationa
Electricity Market- NEM/Planning and-forecasting/NEM:-Electricity Statement of- Opportunities/201-NEM-ESOQ
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1. Introduction

The Australian Energy Market Operator (AEMO) producesFkorecast Accuracy Reporfor its Electricity
Statement of Opportunities(ESOO)ach year.

This2018 Forecast Accuracy Repordssesses the accuracy of the annual operational consumptiand
maximumand minimumo per at i onal de man d2017&300cf@ sathsregiomin the ENaliGnal s
Electricity Market (NEM.

The 2017 ESOO pr ovi de dyed Eediboityconsumpian forecastefor éachINEM

region. It was based on the methodology outlined in the 2016 Forecasting Methodology Information Papér
Forecast data by region i s afandisapbateereqularly #sEniéial sewf or e c a s
information is made available to AEMO

Compared to previous Forecast Accuracy Reports, this yé@areport has been expandedaspart of AEMO3 s
commi t ment to work coll aboratively with market bodies
and transparency and the accuracy of forecasts it producesAs alluded to in the 2017 Forecast Accuracy

Report this includes the implementation of a forecast performance monitoring system, which will provide

more frequent updates to forecast accuracy through an online porwl and allow stakeholdes to perform their

own assessments of AEMOO0IsparhllelrAEMGis dontimuigg tpdevelbponetnca forc e
assessing performance of probabilistic forecasts, and has been consulting extensively on how this may best

be evaluated. A proposed approach is due to be finalised by the end of this yeaand the metrics will be

included in both the performance monitoring system and futureForecast Accuracy Repost

Future reports will also provide broader coverage and deeper insights into the forecast accuracy overall for
forecast operational consumption andmaximum/minimum operational demand, and also where possible for
individual segments and key input forecasts.

Supply assumptions will &0 be assessed against actual outcomes in recognition of the importance of these
assumptions in assessing supply adequacy.

In this 2018Forecast Accuracy Reporthe accuracy is measured as the forecast values compared against
actualsfor the financialyear 201718 andd e pends on AE MO®& sandthe vemaityaosthe inpussd e | s
Many of these inputs are provided bythird parties, including economic forecasts.

The Forecast Accuracy Repordlso includes details of any improvementshat will be applied to the energy
and demand forecasting process for future ESOOs.

1.1 Definitions

In this report, all f or ec a%ublessotherwisenaed dermseusedinthis a o0sent
report are defined in the glossary.To assess forecasting performance hi st ori cal demand 0as
converteeduttd dbuesrtd on esti mates of auxiliary | oad.

For consistency, dta and methodologies of actuals are the sameasthose usedfor the corresponding
forecasts in the2017ESOOQ. This means

1 The assessment boperational consumption is done for the period 1 July 2017 to 30 June 2018.

2 AEMO. 2017 Electricity Statement of Opportunities for the National Electricity Marketune 2017. Availdb at https://www.aemo.com.au/Electricity/Nationat
Electricity Market- NEM/Planning and-forecasting/NEM Electricity Statement of- Opportunities/201-NEM-ESOQ

8 AEMO. Forecasting Methodology Information Paper: 2016 National Electricity Forecasting Repdatly 2016. Available at
http://www.aemo.com.au/Electricity/Nationat Electricity Market- NEM/Planning and-forecasting/National Electricty- Forecasting Report.

4 At http://forecasting.aemo.com.aul/.

5 For the difference between sent out and as generated demand, seftps://www.aemo.com.auk
/media/Files/Electricity/NEM/Planning_and_Forecasting/EF1/2018/Operation@bnsumption-definition--- 2018 update.pdf.
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T Maximum and minimum operational demand iscompared for the period 1 September 2017 to
31August 2018.

i The following definitions of seasons have been used:

0 Summer is defined as Neemberto March inclusive for allNEM regions, except Tasmania where
summer is defined as December to February inclusive.

0 Winter is defined as June to August inclusive for all NEM regions.

AEMO reports on the accuracy of maximum and minimum operational demand for either summenbr
winter periods consistent withthe 2017ESOO. Shoulder periods are not assessed since thegre not
directly forecastin 2017ESOO forecagt

1 This report uses an auxiliary loadiefinition similar to that used inthe 2017ESOOforecastto approximate
actual auxiliary load Since the 2017 ESOO, AEMO heavisedthe way it estimateshistorical auxiliary load,
so actual operational sent-out consumption, maximum and minimum demand vdues (in some instances
including the timing of maximum and minimum demand) vary from estimatespublished more recentlyin
the 2018 electricity forecasting process

1.2  Methodology

1.2.1 Annual consumption forecast

AEMO assessed annual consumption forecast accuraby measuring the percentage difference between

actual and forecastvaluesof the published forecasts.

The accuracy metric used i®ercentage Error PB, calculated using the formula below:

WOt & QT T
W WoM O

HOl OO b ed

p T

In the formula, FYE18 refers to the financial year 1 July 264 30 June 2018.
Actual and forecast valuesare presented by different demand definitions:

1 Operational 6 sent out.

1 Operational 6 as generated

i1 Native ¢ as generated.

Figure 1shows the demand definitions used in this document.

© AEMO 2018| Forecast Accuracy Report 2018



Figure 1 Demand definitions used in this document
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Also, actual and forecast values are presentetbr a number of subcomponentsto the extent possible,

including:
I Transmission losses

1 Rooftop PV generation

1 Non-scheduled generation(both PV nonscheduled and other nonscheduled generation)

1 Auxiliary load

Breskdown of actuals into residential and business sectors is not possiblentil the split for the financial year
201718 is published by the Australian Energy Regulator (AERJhe AER normally publishes this information
18 months after the factAt the time of publishing this report, the breakdown for the financial year 20147 is

avail able and has

been

compared

for major discrepancies or changing assumption trends.

Differences in weather

t-b7 amnEaMeOnSNptivIptd chack u s e d

Forecast values were based on forecast weather outcomes defined by heating degree days and cooling
degree days (HDD and CDD) of a median weather year

Table 1shows the temperature threshold used to calculate the HDD and CDD both for actual weather and the

median weather years.

8 From the network performance reportng to AER, athttps://www.aer.gov.au/networks pipelines/network-

performance?f%5B0%5D=field_accc_aer_report_type%3A1495

© AEMO 2018| Forecast Accuracy Report 2018
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Table 1 HDD and CDD degree day thresholds

I N2 S N T
CDD HDD CDD HDD CDD HDD CDD HDD CDD HDD

Base
temperature (°C)

19.5 17.0 20.0 17.0 20.0 16.0 19.0 16.5 18.0 16.5

Actual consumption values were not weathercorrected (adjusted to represent a median weather year)he
comparison of actual and forecast HDD and CDD helps readers understand differences in inputs that drive
the different forecast outcomes.

Differences in input forecasts

This2018 Forecast Accuracy Repoyralso reports on the performance of some of the key input forecasts:

1 Number of residential connections

1 Installed rooftop PV capacity

I Economic forecast of gross state product

These are discussed in SectioR.2, and help to understand the reason for any deviations, specifically if driven

by variations in input assumption changes, model fit or forecast error

1.2.2 Minimum and maximum demand forecast

Unlike the consumption forecast, wich is a point forecast (single value), the minimum or maximum demand
forecast is represented by a distribution of possible outcomes and probabilities.

The distribution of possible minimum or maximum demand outcomes is represented by the published 10%,
50%, and 90% probability of exceedance (or POE) forecasts.

To understand the characteristics of a maximum and a minimum demand outcome, the forecasting approach
is summarised below.

Forecast methodology summary
The forecastof maximum and minimum demandis made up of two main components:
1. Explanatory variables(x variables)that drive demand,
2. The stochasticvolatility” (-) which is a feature of allregressionmodels.
The model for underlying® demand generally takes the form:
Y& QQI 0 0WEQ -
where @ are the xvariablesdetailed in Table 2 below. The model specification variedy region and hour d
for instance, for the overnight hours Weekend and Public holiday is insignificantherefore 24 separate

models are developed for every regiond one for every hour. Also, some models either use hathourly
temperature, or the three-hour rolling average of temperatures but not both, as they are multicollinea?.

Table 2 List of variables included in the minimum/maximum demand model 82017 NEM ESOO
Public holiday Dummy flag for public holiday

7 This represets the observed variability that exists beyond what is captured by the explanatory variables above.

8Underlying demand is consumer sd t o tegardless ehether suppfedfrom thdgred ortdistiibatedtregoufces suschaa | | sour ce
rooftop PV. This is shown orFigure 1

9 Multicollnear variables are correlated with one another. If both are included in a regression model, they can adverselypatt the predictive power.

© AEMO 2018| Forecast Accuracy Report 2018 1C



Weekenddummy Dummy flag for weekend

Month factor A factor variable with values foreach month of the year

Dry temperature CD Half-hourly dry temperature with a CD cut off

Dry temperature HD Half-hourly dry temperature with a HD cut off

Dry temperature 3-hour rolling average CD Three hour rolling average of dry temperate with a CD cut off
Dry temperature 3-hour rolling averageHD Three-hour rolling average of dry temperate with aHD cut off

Dry temperature 3-day rolling average CD Three-day rolling average of dry temperate with a CD cut off

Dry temperature 3-day rolling average HD Three-day rolling average of dry temperate with a HD cubff

The model goodnessof-fit statistics are presented inTable 3 for the three hours most important to
operational maximum demand (5 pm to 7 pm). These are not the only goodnessof-fit statistics assessegbut
the R-squared'®and the model sigma'presented below are generally well understood by industryThe other
statistics corsidered are used to compare modelsand are not interpretable as standalone metrics.

Table 3 Minimum/maximum demand model goodness -of-fit statistics
5 pm 0.81 483.84
6 pm 0.84 435.07
7 pm 0.84 392.82
5 pm 0.85 217.30
QLD 6 pm 0.80 203.74
QLD 7 pm 0.87 173.33
SA 5pm 0.78 142.15
6 pm 0.80 131.32
7 pm 0.82 114.69
5 pm 0.83 54.66
6 pm 0.84 55.58
7 pm 0.89 42.75
5 pm 0.80 355.18
6 pm 0.81 332.50
7 pm 0.80 309.25

10 Coefficient of determination (or R-squared) is the proportion of the explained variance relative to the total variance of demand, generally an®juared
close to one is preferred but it is possible to overfit the model to get a good R-squared and still have poor predictive power.

HSjgma is the standard deviation of the model, generally a lower sigma is preferable. The sigma is relative to the size of tharket so regions with higher
demand have a higher model sigma.

© AEMO 2018| Forecast Accuracy Report 2018 1



The goodnessof-fit can also beobserved by comparing forecast outcomesbased on historical driversfor
every halfhour against actualbutcomes, a process called backcastingFor example,Figure 2compares the
actual underlying demand for New South Wales in the last two summers, against model outcomes predicted
by the explanatory variables alone (ignoring stochastic volatility):

YEQQI a0 MWHQ
Each of the underlying demand backcaspoints were subsequently converted into operational demand by

adjusting for network losses and subtracting rooftop PV (historical for the given halfhour) and nescheduled
generation.

Figure 2shows that the explanatoryvariables such as temperature, type of day and month of year explain a

| arge proportion of the variation in demadhdori nv dNreiwa tSioa
demand not captured by these factors.n the forecasting process is added as stochastic volatility through

the simulation process of 500 synthetic years, creating a spread similar to the one shown by the actual values.

Figure 2 Observed sum mer operational demand in New South Wales 2016 -2018 as a function of

temperature
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Once the relationship betweentemperature and demand is found (using the last 3 years of actual datajhen
demand is simulated fordifferent synthetic weather years (derigd from history). The models simulate
through every half-hour'?in the year, assessing:

1 underlying demand driven by temperature(and heatwaves?)

1 rooftop PV generation, based onhistorical solar radiationin that half-hour, which is used to convert
underlying demand to operational demand sentout

1 the demand uncertainty & which is randomly generated based on thesigma calculated through the
goodness-of-fit statistics,and added to the demand value calculated from the regression model

21n the simulation, each hourly model is simulated twice to modetemperature and PV correctly at hakhourly level.

13 Consecutive days with temperatures well above average for the season.
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This producesoperational maximum demand by each hakKhour, and incorporates an element of known
stochasticvolatility inherent in the underlying data The maximum valueacross the yeaiis saved, and the
process is repeated for each regiorb00 times with different synthetic weather data. Based on the500
observed maximum demand values obtained, the POE for maximumperational demand is derived.

Historical relationship between temperature, heatwaves , and maximum demand

Maximum demand is driven by high temperatures in altegions except for Tasmania (driven by cold
temperatures in winter), and generally occurs on weekdays.

Figure 3to Figure 7outline the spread of demand at times of high temperatures on weekdays between the
hours of 4:00 pm and 8:00 pm when maximum operational demand usually occursHeatwaves generally drive
up demand relative to other periods for a similar temperature without a heatwavesrThis is also depicted
using colour to indicate heatwave extremity Overlaid on these figures isthe 201718 maximum demand
forecast POEdistribution for the region.

Figure 3 New South Wales summer temperature vs demand  2016-18, weekdays between 4 pm 08 pm
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Figure 4 Queenland summer temperature vs demand  2016-2018, weekdays between 4 pm 68 pm
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Figure 5 South Australia summer temperature vs demand  2016-2018, weekdays between 4 pm 0 8 pm

3,000

2,500

2,000

1,500

1,000

Operational demand, sent out (MW)

500

10

15 20 25 30 35 40 45
Temperature (degrees)

* Non-heatwave e Heatwave Low e Heatwave High ¢ Heatwave Extreme
—10% POE 50% POE —90% POE

© AEMO 2018| Forecast Accuracy Report 2018 14



Figure 6 Tasmania winter temperature vs demand  2016-2018, weekdays between 4 pm 68 pm
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Figure 7 Victoria summer temperature vs demand  2016-2018, weekdays between 4 pm 0 8 pm
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Forecast performance assessm ent

AEMO assesses the performance of probabilistic forecasts qualitativelgomparing the actual minimum or
maximum demand to these POE forecasts.

For the first time, in this year&s r epoitotdemonstBaldO has al
the maximum demand the model would have forecasif the explanatory variables were known with certainty

in advance However, as highlighted in the abovediscussion andfigures, there remains uncertainty in the

minimum and maximum demand,with quite large variations in demandobserved historically, even for the

same temperature, heatwave conditionstime of day and day of week.This uncertainty, while not necessarily
unexplainable, is difficult to observe and measure explicitly. For example,aximum demand can also be

driven by a number of other unobservable events such as the finale of a hit TV show or sports game, or the

scaling probability of residential customers arriving home simultaneously rather than staggered, which is why

it is represented as a probabilistic forecast.

Therefore, measuring the accuracy of the forecasts through backcasting is challenging, as these unobservable
events are known to i mpact maxi mum demand (positively
forecasts, butare not easily measureable in any backcasting approach.

AEMO is currently working with industry to develop other metrics to help improve assessmeioff forecast
accuracy and model performance where dealing with probabilistic forecasts.

This report is thefirst time AEMOhas assessedhe accuracy of its minimum demand forecast. The forecast
accuracy is assessed similgrto the maximum demand forecast(see Section 1.2.2, although no backcasting
has been performed Minimum demand is largely driven by the lack of heating or cooling on mild days and,
increasingly, the peak solar generation period mieday in regions with high rooftop PV penetration. Uptake of
behind-the-meter energy storage systems will further influence minimum demand levels. Demand is
generally low on weekends and public holidays, increasing the chance of minimugtemand occurring on
those days.
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2. Forecast accuracy

Measuring and improving forecast accuray is vital for AEMO to provide independent, reliable, and accurate
advice to NEM stakeholders.

Internally, AEMO assesses forecast accuracy as part of a continued improvement process to measure actual
performance against forecasts, identify and eliminatesystemic bias, incorporate new sources of relevant
information that add explanatory power, and develop innovative methods to improve the accuracy of both
the data collation and forecasting model process.

2.1  Consumption f orecast accuracy summary

The accuracy & A E M@ B18annual operational consumption forecast (sent out), measured as the
percentage error (PE)is summarised for each region, and the NEM in aggregate, ihable 4below.

Table 4 Percentage error (PE)by region for annual operational consumption 4 sent out

New South Wales 0.1% Good alignment with forecast

Queensland -2.8% Difference mainly driven by lower consumption by CSG sector thaforecast

South Australia 0.8% Good alignment with forecast

Tasmania 0.1% Good alignment with forecast

Victoria -2.5% Difference driven bylower consumption by residential and smaller industrial/commercial users

NEM total -1.3% Reasonable alignmentwith forecast. Difference driven by variations in Queensland and Victoria

Figure 8showst he per f ormance of AEMOG6s NEM(focrmmbessept i on
Appendix B) Note that there has been a change in reporting, so the firssixyears only reported consumption
on an asgenerated bags, while the more recent yeas reported sentout, howeverthe PE isrelatively
insensitive to whether consumption $ compared on a sentout or as generated basis Overall, it can be seen
that forecast errors in recent years are generally lower than earlier forecasts.
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Figure 8 Trend in percentage error for ~ operational consumption forecast, NEM  -wide
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Differences between actuaknd forecast consumption may be attributable to differences in input
assumptions, rather than forecast error per se. Miscussion of three of the key input forecastss provided
below, followed in Sections2.4to 2.8 by a detailed discussion of forecast performance (including for
maximum and minimum demands) for each of the NEM regions.

As explained in the introduction, datafor the split between actual residential and business consumption is not
yet available, which |Iimits AEMOOG6s ability mntdori nterr og
201718.

2.2  Key input forecasts

A number of key input forecasts provide some visibility on factors that can explaidifferences between
forecast and actual demand

The following discusses three of the key inputs into the forecast.

2.2.1 Residential number of connections

Table 5shows actualsand forecast growth rate of residential connections informed by HIA projections of
dwelling construction. Growth in connections translates into growth in both consumption and
maximum/minimum demand. Connections weregenerally forecast reasonably well, with the exception of
Victoria, where the observed growth in residential meters grewoticeably faster than forecast, and much
faster than any other state.Consequently, he 2018 forecast connectionsused for the 2018 ESOQyere
adjusted to better reflect connections growth drivers(dwelling construction in particular) observed in the last
year.

Table5  Actual vs 2017 ESOO forecast growth in number of residential connections

e --- b -

Forecast connections growth 0.97% 1.42% 0.82% 0.75% 1.14%
(FY 2017-2018)

Actual connections growth (FY 1.22% 1.36% 0.77% 0.98% 2.63%
2017-2018)
Difference (Actual - Forecast) 0.25% -0.06% -0.05% 0.23% 1.50%
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2.2.2 Installed rooftop PV capacity

Table 6 shows actual versus forecast installed rooftop PV capacity (up to 100 kW). The forecast was provided
by Jacobs for the 2017 ESOO forecdétlt correctly projected an increase in the installaon rate, but did
underestimate the magnitude of the increaseGrowth in PV installations will lead to a greater offset of
operational consumption (making it lower) Also,maximum and minimum demandlevels may also decrease
depending on the time of day these occur.

Excluding any consideration of thethe number of sunshine hoursin the last year, this leads to PV generation
being underestimated in all mainland regions and in Queensland and South Australia in particular, with
differences exceeding 10%rlhe 2018 forecasts of installed capacity have been recalibrated to reflect latest
installation figures from the Clean Energy Regulator and recent growth trends.

Table6  Actual vs 2017 ESOO forecast installed rooftop PV capacity (for systems up to 100 kW)

NEM region NSW QLD SA TAS

Forecast MW of capacity (as
of 30 June 2018)

Actual MW of capacity (as of
30 June 2018)

Difference (Actual - Forecast)

Difference (%)

2.2.3 Gross State Product growth

Table 7shows actual ersus forecast growth in Gross State Product@SBH. Thisis the key driver of growth in

the manufacturing sector.Forecast performance is measured based on growth rate (actuakvsus forecast).
Since the 2017 forecast, ABS has made revisions to the annual national accounts for the entire historical time
series data, resulting in estimated actuals having changed. Heeca comparisonwith actual values is not
possible.

GSP growth is highly correlated with population. The 20t2ensusbased ABS forecast population growth
rates were used in the economic outlook andgenerally higher inQueensland and South Australia (compaed
to recent trends). The economic forecast therefore overestimated the economic growth in these states. The
opposite was the case forTasmania and Victorialt should also be noted that Queensland had less revenue
from liquefied natural gas LNG) exports than forecast

Table 7 Actual vs 2017 ESOO forecast growth in Gross State Product

e
Forecast GSP growth (FY 2017 - 2.5% 4.6% 2.3% 1.7% 3.0%
2018)

Actual GSPgrowth (FY 2017 - 2.6% 3.4% 2.0% 3.3% 3.5%

2018)

14 See Jacobs (June 20175 ojections of uptake of smakscale systemsavailable athttps://www.aemo.com.auk
[media/Files/Electricity/WEM/Planning_and_Forecasting/ESO0/2017/260VEM ESOGMethodology - Report:-- Projections of- Uptake-of-Smalt scale
Systems.pdf
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e -----

-1.2% -0.3% 1.6%

Dlﬁerence (Actual - Forecast) 0.2%

2.3 Maximum and minimum demand

As explained inSection1.2.2 the actual minimum or maximum demand is highly degndent on a number of
factors, in particular temperature, heatwaves, cloud coveand the type of day (weekday or weekend)in
qualitatively assessing the accuracy of the maximum and minimum demand forecasts, actual values are
reported alongside weather observations at the time Temperatures are based on measurements from the
capital city of each region along with other staistics shown in Table 2

Referencetemperatures are also providedfor the POE forecastsbut these should be interpreted as indicative
only. High demand can be due to very high temperatures on a sunny day (with rooftop PV generation
offsetting demand from the grid), but similar demand can aise from lower temperatures with cloud cover
reducing the rooftop PV generation. Prolonged periods of high temperatures (heatwaves) also tend to lead to
higher demand than otherwisg and are measured through a rollingthree-day averageof cooling degrees.

What is currently less discoverable, but potentially still impactful on maximum demand, is the energy
efficiency and behindthe-meter battery contributions that would reduce maximum demand observed on the
grid, and/or increase minimum demand.Further workis ongoing, to be able to better assess what this impact
may have been in any historical demand period. This includes inferring the impact through meter data
analysis and customer behavioural surveys.

In the figures accompanying the discussion of maximunmand minimum demand by region, the shown POE
forecast values vary substantially year on year due to the randomness from the simulation process. The 2018
forecast process has increased the number of simulations to reduce the noise over that seen in the 2017
ESOO forecast.

Minimum demand forecasts for all regions look to be low compared to actual observed minimum demand
most noticeably in Victoria and South AustraliaAs a consequence, AEMO will be embarking on work to
improve the performance of its minimum demand forecasts.Again, this may include inferring the impacton
demand of consumer behavioural changedemand management,and behind-the-meter battery installations.

2.4 New South Wales

Annual consumption

Table 8  Accuracy of New South Wales 2017 ESOO annual ~ consumption forecast for 2017 -18

Annual consumption 2017 ESOO Actual Difference Difference (%)
forecast

Operational consumption 3 sent out (GWh) , 67,899 80 0.1
Auxiliary load (GWh) , 3,105 -891 -28.7

Operational consumption 3 as generated (GWh) , 71,004 -811 -1.1

Non -scheduled generation* (GWh) , 2,070 418 20.2
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Annual consumption 2017 ESOO Difference Difference (%)
forecast

Native consumption & as generated (GWh) 73,467 73,074
Significant input forecasts

Transmission losses (GWh)

Rooftop PV generation  offset (GWh)

Weather factors 0 annual

Heating degree days (HDD) 618

640

Cooling degree days (CDD) 449 577 128 22.2%

* This excludes any norscheduled generationpart of operational consumption (significant non-scheduled)
1 Actual New South Wales operational consumption (sent out) in the 201%8 financial year was o above
the 2017 ESOQorecast

0 The201718 financial year was significantly warmer than normal, resulting in more cooling degrekays
in New South Wales. Thisvould have led to higher consumption for cooling services than forecast.

0 During the 2018 electricity forecastingprocess, AEMO discovered an error in the loss factor used for
New South Wales transmission loss calculatiohishas been corrected for the 2018 ESOO, but the
impact can be seen in the 2017 forecast, which wa84% lower than actual.

Actual rooftop PV generation was broadly in line with forecast (3.7% higher).

0 Non-scheduled generation was significatly above forecast, exceedingforecastsby 418 GWh (20.2%),
primarily driven by higher than forecast norscheduled PV generation.

=

Actual as generated operational consumption for the 201718 financial year was 1.1% below forecashe
performance of the as generated corsumption forecast in recent years ishown in Figure 9

=

Actual native demand (asgenerated) was0.5% below forecast. This idessthan the difference seen in
operational (asgenerated) due to small nonscheduled generation being20.26 above forecast.As in
other regions, underforecasting norrscheduled PV generation was the key reason for differences in
non-scheduled generation.
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