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1 Background

The Queensland Competition Authority (QCA) has engaged ACIL Tasman to
provide a critique on the methodology used by CRA to calculate the energy
purchase costs (EPC) for use in the determination of the 2009/10 BRCI.

In addition, QCA engaged ACIL Tasman to provide advice on improving the
methodology forecasting half hour load traces used in the calculation of EPC
used in determining the BRCI for 2009/10. The following forecast load traces
are required:

e 2008/09 for the NEM load for Queensland at 10%, 50% and 90% POE based on
the actual load trace for the year to 31 March 2008 and the medium growth
forecast summer and winter maximum demands and annual energy for 2008/09 as
published in the 2007 Powetlink Annual Planning Statement (APR)

e 2009/10 for the NEM load for Queensland at 10%, 50% and 90% POE based on
the actual load trace for the year to 31 March 2009 and the medium growth

forecast summer and winter maximum demands and annual energy for 2009/10 as
published in the 2008 APR

The project involves forecasting load traces using an ACIL Tasman model
which produces forecast load traces based on an actual load trace and forecasts
of summer and winter maximum demands, minimum demand and annual
energy.

Background 1
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2 Comments on the CRA methodology

ACIL Tasman has compared two methods for estimating the energy purchase
cost (EPC) component used by CRA and offers recommendations for a
preferred methodology to be used in the 2009/10 BRCI determination.

The comments are largely confined to the alternative methodologies proposed
as well as the treatment of data rather than the results.

2.1 The 2008-09 addendum report methodology

CRA based the energy growth rate for the small load on growth rates between
corresponding 6 month periods to provide a growth in energy consumption
for the small load bringing together actual (July to December 08) and projected
(January to June 09) and using the energy growth rate between 2007/08 and
2008/09 (as calculated) to provide a forecast of energy consumed in the
2009/10 year.

Peak demand for 2009/10 for the small load was forecast by assuming that the
forecast growth in peak demand was caused entirely by the small load.

The load trace for the small load in 2009/10 was developed on the basis of the
actual load trace for 2007/08.

Energy purchase costs were estimated using a market model to provide an
estimate of half houtly prices over the period and applying these prices to the
half houtly load trace of the small load. When combined with assumed levels
of hedge cover and hedge prices a half houtly energy purchase cost can be
derived and aggregated into an annual cost.

21.1 Comment on 2008/09 methodology

ACIL Tasman agrees with these steps except for the derivation of peak
demand for the small load by assuming the growth in peak demand for the
large load is all attributable to growth in the small load. We believe that the
increase in large load demand should not be assumed to be the increase in the
maximum demand for the small load.

Assuming the spot price modelling approach is well founded, the methodology
used to estimate the EPC would appear sound.

2.2 The 2009-10 final second report methodology

The approach adopted by CRA in this instance avoided the problems of
applying different growth rates to energy and maximum demand and then

Comments on the CRA methodology 2
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attempting to derive the small load from these by, firstly deriving the half
hourly load trace for the large load by taking the previous yeat’s half houtly
load trace and applying the 50% POE from the SOO and combining the
maximum demand and energy growth to produce a new set of half hourly
demands. The 10% POE and 90% POE were then applied to the top 200
hours of the load trace for 09-10 to provide two new load traces. The small
load was derived from this by using the ratios derived from historical data
between the large and small load for corresponding half hours. The ratios were
then applied to the large load in the 3 cases (50%, 90% and 10% POE) to
derive the small load.

The 3 cases are used and then combined to produce a weighted average
because the use of the 50% POE case alone may bias the results towards the
low side. Average annual wholesale electricity prices are not distributed in a
normal pattern - the distribution is skewed towards the higher end — resulting
in the median being less than the mean. As a result a POE50 (the median
forecast) demand projection alone is likely to underestimate the energy
purchase price. The weightings are not published but we believe they were
30% for 90POE, 40% for 50POE and 30% for 10POE. These seem
reasonable enough, if somewhat arbitrary.

221 Comments on 2009/10 methodology

ACIL Tasman believes the 2009/10 methodology seems a better way to
proceed than the previous method used for 2008/09 even though it involves a
change in methodology. It provides a consistent method for developing the
large and small load based on historical and accessible data. It will require that
the small load and large load data is checked each year for consistency (no large
directly connected customers either commencing or terminating their
consumption) and may need to be adjusted for any material year on year
changes that would alter the small load/large load ratio.

That said, the load trace methodology is still not ideal with the small load
derived by using the ratios between the large and small load for corresponding
half hours derived from historical data. ACIL Tasman has developed an
alternative methodology to overcome these problems as discussed in the
Section 3 of the report.

Comments on the CRA methodology 3
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3 ACIL Tasman load trace
methodology

This section deals with a methodology developed by ACIL Tasman to produce
the forecast load traces which is designed to overcome the shortcomings of the
previous methods.

3.1 Forecast load traces for the NEM load in
Queensland

The forecast load trace for the NEM load for Queensland is at the point of
delivery from the transmission network. The NEM load for Queensland is
defined as the load delivered from the transmission network to customers on
distribution networks and does not include customers which are directly
connected to the transmission network.

3.1.1 Half hour load trace data for Queensland

The first step is to aggregate the half-hourly load data for each Queensland
TNI for the year to 31 March 2008 (for use in the 2008/09 load trace forecast)
and for the year to 31 march 2009 (for use in the 2009/10 load trace forecast)
as supplied by NEMMCO, into:

* total NEM load for Queensland

» directly connected customer load

Financial year load trace configurations for both total NEM load for
Queensland and the directly connected customers are then produced by:

* moving the June Quarter from the beginning to the end of the year to 31 March
load traces

* adjusting the date and day type structure to match the financial year being

forecast.

The load traces for both total NEM load for Queensland and the directly
connected customers are adjusted in precisely the same manner so that they
remain exactly comparable with each other.

3.1.2 Load forecasts for Queensland

The forecasts of the following items for 2008/09 and 2009/10 ate then
extracted from the 2007 and 2008 APRs respectively:

* Annual scheduled energy delivered from the transmission system based
on the medium economic forecast. (i.e. Native Energy minus the

ACIL Tasman load frace methodology 4
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Delivered Energy Adjustment to account for embedded non-scheduled
generation)

* Scheduled summer maximum demand delivered from the transmission
system under the medium economic forecast at 10%, 50% and 90% POE.
(i.e. Summer Native Demand minus the Delivered Demand Adjustment)

* Scheduled winter maximum demand delivered from the transmission
system under the medium economic forecast at 10%, 50% and 90% POE.
(This is the Winter Native Demand minus the Delivered Demand
Adjustment)

* Coincident demand of directly connected customers in summer and

winter taken from the table showing Connection Point Native Demands
Coincident with State.

3.1.3 Forecast of minimum demand for Queensland

A forecast minimum demand is produced by ACIL Tasman by projecting the
observed minimum half hourly load from the actual load traces at the forecast
growth in annual energy.

3.14 Forecast load trace for total NEM load for Queensland

The ACIL Tasman spreadsheet model is then applied to manipulate the half-
houtly load trace for the total NEM load for Queensland to match the
forecasts of summer and winter peak demands, minimum demand and annual
energy.

It is a spreadsheet model that uses a non linear transformation to adjust the
recorded load trace to fit the forecast elements using a goal seek method akin
to a linear programming solution.

Forecast half hourly load traces are produced for:

*  2008/09 based on the year to 31 Matrch 2008 load trace with the June Quarter
moved and the date and day structure adjusted to match 2008/09 and the medium
growth 10%, 50% and 90% POE forecasts from the Powerlink 2007 APR.

* 2009/10 based the year to 31 March 2009 load trace with the June Quarter moved
and the date and day structure adjusted to match 2009/10 and the medium growth
10%, 50% and 90% POE forecasts from the Powerlink 2008 APR.

3.1.5 10% and 90% POE load traces for Queensland

10% and 90% POE load traces are then constructed by replacing the top 400
half hours from the 50% POE load trace with the values from the load traces
based on the 10% and 90% POE load forecasts.

This means that the 10% and 90% POZE load traces are the same as the 50%
POE load trace except for the top 400 half hour demands. This, in turn,

ACIL Tasman load frace methodology 5



ACIL Tasman

Economics Policy Strategy

Forecast load traces

means that the annual energy under the 10% POE load trace will be slightly
higher than the annual energy under the 50% POE load trace and the annual
energy under the 90% POE load trace will be slightly lower than the 50% POE

load trace.

3.1.6 Forecast load traces for directly connected customers for
Queensland

The half-houtly load trace for directly connected customers, calculated as

described in 3.1.1, is then increased or decreased by the percentage change in

the contribution to summer and winter system demand of the directly

connected customers as reported by Powerlink in the relevant APR.

3.1.7 Forecast load traces for small load for Queensliand

The forecast half-hourly demand trace for retail customers in Queensland, (i.e.
the NEM load or small load), is then calculated by subtracting the forecast
half-hourly demand trace for directly connected customers from the forecast
half-hourly demand trace for the total NEM load for Queensland. The
resultant forecast load trace would be the one used in the calculation of the
BRCL

Load traces are produced for the small load for 10% 50% and 90% POE for:
* 2008/09 based on the year to 31 March 2008 load trace and APR
* 2009/10 based on the year to 31 March 2009 load trace and APR.

3.1.8 Use of the Queensland load traces

These load traces of the Queensland small load are to be used by CRA to
calculate the EPC for 2008/09 and 2009/10.
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