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Appendices

Appendix A — Forecast of connection point maximum demands

Appendix A addresses National Electricity Rules (NER) (Clause 5.12.2(c)(1)" which requires the Transmission
Annual Planning Report (TAPR) to provide ‘the forecast loads submitted by a Distribution Network Service
Provider in accordance with clause 5.11.1 or as modified in accordance with clause 5.11.1(d)". This requirement is
discussed below and includes a description of:

¢ the forecasting methodology, sources of input information and assumptions applied (Clause 5.12.2(c)(i)) (refer
to Section A

* adescription of high, most likely and low growth scenarios (refer to Section A.2)

* an analysis and explanation of any aspects of forecast loads provided in the TAPR that have changed
significantly from forecasts provided in the TAPR from the previous year (refer to Section A.3).

Al Forecasting methodology used by Energex and Ergon Energy (part of the Energy Queensland Group)
for maximum demand
Energex and Ergon Energy review and update the [0-year 50% Probability of Exceedence (PoE) and
10% PoE system summer maximum demand forecasts after each summer season. Each new forecast
is used to identify emerging network limitations in the sub-transmission and distribution networks. For
consistency, the Energex and Ergon Energy’s forecast system level maximum demand is reconciled with
the bottom-up substation maximum demand forecast after allowances for network losses and diversity
of maximum demands.

Distribution forecasts are developed using Australian Bureau of Statistics (ABS) data, Queensland
Government data, the Australian Energy Market Operator (AEMO) data, the National Institute of
Economic and Industry Research (NIEIR), Deloitte Access Economics, an independently produced
Queensland air conditioning forecast, rooftop photo voltaic (PV) connection data and historical
maximum demand data.

The methodology used to develop the system demand forecast as recommended by consultants ACIL
Tasman, is as follows:

* Develop a multiple regression equation for the relationship between demand and Gross State
Product (GSP), maximum temperature, minimum temperature, total electricity price, structural
break, three continuous hot days, weekends, Fridays and the Christmas period. The summer
regression uses data from December to February but excludes days where the average temperature
at Amberley is <24.5°C. Other parameters such as customer behaviour patterns and demand
management responses are also included. For the South East Queensland (SEQ) system model,
three weather stations were incorporated into the model through a weighting system to capture the
influence of the sea breeze on maximum demand. Statistical testing is applied to the model before
its application to ensure that there is minimum bias in the model. For regional Queensland, up to five
weather stations are chosen depending upon the significance tests undertaken each year.

* A Monte-Carlo process is used across the SEQ and regional models to simulate a distribution of
summer maximum demands using the latest 30 years of summer temperatures and an independent
10-year gross GSP forecast and an independent air conditioning load forecast.

* Use the 30 top summer maximum demands to produce a probability distribution of maximum
demands to identify the 50% PoE and 10% PoE maximum demands.

* A stochastic term is applied to the simulated demands based on a random distribution of the multiple
regression standard error. This process attempts to define the maximum demand rather than the
regression average demand.

* Modify the calculated system maximum demand forecasts by the reduction achieved through the
application of demand management initiatives. An adjustment is also made in the forecast for rooftop
PV, battery storage and the expected impact of electric vehicles (EVs) based on the maximum
demand daily load profile and expected equipment usage patterns.

! Where applicable, Clauses 5.12.2(c)(iii) and (iv) are discussed in Chapter 2.
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Description of Energex’s and Ergon Energy’s high, medium and low growth scenarios for maximum
demand

The scenarios developed for the high, medium and low case maximum demand forecasts were
prepared in March 2017 based on the latest information. The 50% PoE and 0% PoE maximum demand
forecasts sent to Powerlink at the end of 2017 are based on these assumptions. In the forecasting
methodology high, medium and low scenarios refer to maximum demand rather than the underlying
drivers or independent variables. This avoids the ambiguity on both high and low meaning, as there

are negative relationships between the maximum demand and some of the drivers e.g. high demand
normally correspond to low battery installations.

Block Loads

There are some block loads scheduled over the next | years. It is expected that Queensland Rail will
undertake some projects which will either permanently or temporarily impact on the Energex system
maximum demand. In regional Queensland, in excess of 50MW is expected in mining load over the next
four years.

Summary of the Energex model

The latest system demand model for the South-East Queensland region incorporates economic,
temperature and customer behavioural parameters in a multiple regression as follows:

In particular, the total price component incorporated into the latest model aims to capture the response
of customers to the changing price of electricity. The impact of price is based on the medium scenarios
for the Queensland residential price index forecast prepared by NIEIR in their System Maximum
Demand Forecasts.

Energex high growth scenario assumptions for maximum demand
* GSP — the medium case of GSP growth (2.7% per annum over the next || years).

e Total real electricity price — the low case of annual price change of -0.2% (compounded and
consumer price index (CPI) adjusted).

* Queensland population — a relatively high growth of 1.68% in 2018 (driven by improved net
immigration), slowing to 1.50% in 2024 before climbing back to 1.65% by 2028.

* Roof top PV — lack of incentives for customers who lost the feed-in tarriff (FIT) tariffs, plus slow falls
in battery prices which discourage PV installations. Capacity may reach 2,246MW by 2028.

* Battery storage — prices fall slowly, battery safety remains an issue, and kW demand based network
tariff is not introduced. Capacity gradually increase to 583MW by 2028.

e EV —significant fall in EV prices, accessible and fast charging stations, enhanced features, a variety of
types, plus escalated petrol prices. The peak time contribution (without diversity ratio adjusted) may
exceed 350MW by 2028.

* Weather — follow the recent 30-year trend.

Energex medium growth scenario assumptions for maximum demand
e GSP —the low case of GSP growth (1.6% per annum over the next |l years).

* Total real electricity price — the medium case of annual price change of 0.1%.

* Queensland population — growth of 1.35% in 2016, increasing to 1.42% in 2017 before slowing down
to 1.27% by 2028.

* Roof top PV — invertor capacity increasing from |,184MW in 2017 to 2,974MW by 2028.

* Battery storage — capacity will have a slow start of around 2.6MW in 2017, but will gradually
accelerate to 892MW by 2028.

e EV —Stagnant in the short term, boom in the long term. Peak time contribution (without diversity
ratio adjusted) will only amount to 2.2MW in 2018, but will reach 232MW by 2028. Note however,
EV will impact GWh energy sales more than the maximum demand, and up to 80% diversity ratios
will be used in the charging period.

* Weather — follow the recent 30-year trend.
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Energex low growth scenario assumptions for maximum demand

* GSP — the long-term variation adjusted low case GSP growth (0.6% per annum over the next
[l years)

e Total real electricity price — the high case of annual price change of 1.4%

* Queensland population — low growth of 1.2% in 2018 (due to adverse immigration policies), then
weak gross domestic product (GDP) growth plus loss in productivity may slow growth to 0.9% by
2028

* Roof top PV — strong incentives for customers who lost the FIT tariffs, plus fast falls in battery prices
which encourage more PV installations. Capacity may hit 3,927MW by 2028

* Battery storage — prices fall quickly, no battery safety issues, and a demand based network tariff is
introduced. Capacity may reach a high at 1,252MW by 2028

* EV —slow fall in EV prices, hard to find charging stations, charging time remaining long, still having
basic features, plus cheap petrol prices. The peak time contribution (without diversity ratio adjusted)
may settle at |75MW by 2028

* Weather — follow the recent 30-year trend.

Summary of the Ergon model

The system demand model for regional Queensland incorporates economic, temperature and customer
behavioural parameters in a multiple regression as follows:

The demand management term captures historical movements of customer responses to the
combination of PV uptake, tariff price changes and customer appliance efficiencies.

Ergon Energy’s high growth scenario assumptions for maximum demand
e GSP — high growth average (3.4% per annum consistent with NIEIR's high growth average).

* Queensland population — growth of 1.35% in 2016, increasing to 1.42% in 2017 before slowing down
to 1.27% by 2028.

* Roof top PV — numbers and capacity monitored and estimated.

* Battery storage — not used in the forecast baseline but inclusion as part of ongoing PV installations
are closely monitored and reviewed.

* EV —not used in the forecast baseline but uptake within regional Queensland closely reviewed.
* Weather — follow the recent trend of at least 30 years.

Ergon Energy’s medium growth scenario assumptions for maximum demand
* GSP — medium growth average (2.6% per annum consistent with NIEIR's medium growth agerage).

Ergon Energy’s low growth scenario assumptions for maximum demand
* GSP — low growth average (1.5% per annum consisistent with NIEIR's low growth average).
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Significant changes to the connection point maximum demand forecasts
The general trend in connection point maximum demand growth is flat or slightly declining. The main
exceptions to this trend for SEQ are:

Connection Point 2016/17 Forecast 2015/16 Forecast
Abermain 33 CP 2.3% pa 0.9% pa
Belmont 110 CP 1.2% pa 0.7% pa
Goodna 33 CP 3.1% pa 29% pa
Redbank Plains I CP 2.0% pa 3.1% pa

The key reason for the changes is the underlying growth rates at the zone substations supplied from
each connection point.

Ergon connection points are forecast over the next 10 years to be flat or slightly declining with the
exception of load coming on from earlier mining activity.

Customer forecasts of connection point maximum demands

Tables A.l to A.18 which are available on Powerlink’s website, show |0-year forecasts of native summer
and winter demand at connection point peak, for high, medium and low growth scenarios (refer to
Appendix A.2). These forecasts have been supplied by Powerlink customers.

The connection point reactive power (MVAr) forecast includes the customer’s downstream capacitive
compensation.

Groupings of some connection points are used to protect the confidentiality of specific customer loads.

In tables A.l to A.18 the zones in which connection points are located are abbreviated as follows:

FN Far North zone
R Ross zone
North zone

CwW Central West zone
G Gladstone zone
WB Wide Bay zone

S Surat zone

B Bulli zone

SW South West zone
™M Moreton zone

GC Gold Coast zone
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This appendix describes Powerlink’s demand and energy forecasting methodology. Powerlink is
publishing its forecasting model with the 2018 Transmission Annual Planning Report (TAPR), which
should be reviewed in conjunction with this description.

Powerlink’s forecasting methodology for energy, summer maximum demand and winter maximum
demand comprises the following three steps:

[. Transmission customer forecasts

The loads of customers other than Energex and Ergon Energy that connect directly to Powerlink’s
transmission network are assessed based on their forecasts, recent history and through direct
consultation. Only committed load is included in the medium economic outlook forecast, while some
speculative load is included in the high economic outlook forecast.

2. Econometric regressions

Forecasts are developed for Energex and Ergon Energy based on relationships between past usage
patterns and economic variables where reliable forecasts for these variables exist.

3. New technologies

The impact of new technologies such as rooftop photo voltaic (PV), distribution connected solar and
wind farms, battery storage, electric vehicles (EV) and demand side management (DSM) are factored
into the forecasts for Energex and Ergon Energy.

The discussion below provides further insight to steps 2 and 3, where Distribution Network Service
Provider (DNSP) forecasts are developed.

Econometric regressions

DNSP forecasts are prepared for summer maximum demand, winter maximum demand and annual
energy.

To prepare these forecasts, regression analysis is carried out using native demand and energy plus
distribution connected solar PV which includes rooftop PV and distribution connected solar and wind
farms as this represents the total underlying Queensland DNSP load. This approach is necessary as the
regression process needs to describe all electrical demand in Queensland, irrespective of the type or
location of generation that supplies it.

Data preparation

To undertake weather correction and regression analysis the following historical native energy and
maximum demand values need to be assembled. as follows:

¢ Energy

Determine DNSP native energy for each year from 2000/01. As this work is performed in April,
an estimation is prepared for the current financial year which will be updated with actual totals
12 months later when preparing the next TAPR.

e Winter maximum demand

The DNSP native demand at the time of winter state peak is collated for each year from winter
2000. Each of these demands are then normalised to average weather conditions (50% probability of
exceedance (PoE)). Powerlink’s method for weather correction is described later in this appendix.
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e Summer maximum demand

The DNSP native demand at the time of summer state peak is collated for each year from summer
2000/01. Each of these demands are then normalised to average weather conditions (50% PoE).
DNSP native demand at the time of summer state evening peak (after 6pm) is also collated for each
year from summer 2000/01. These demands are also corrected to average weather conditions.
This evening series is used as the basis for regressing as evidence supports Queensland moving to a
summer evening peak due to the increasing impact of rooftop PV and distribution connected solar
farms. This move to an evening peak by 2022/23 is supported through analysis of day and evening
trends for corrected maximum demand as illustrated in Figure B.1.

Figure B.I  Difference in summer day and summer evening normalised maximum demand
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Before the energy data can be used in a regression, it is necessary to make appropriate adjustments

to account for existing rooftop PV and distribution connected solar farms. This ensures that the full
underlying DNSP load is being regressed. This energy adjustment assumes that rooftop PV, on average,
has a 14% capacity factor. This capacity factor is based on observations through the use of data sourced
from the Australian PV Institute.

Following the regression for energy, the forecast is then adjusted to take into account future rooftop
PV and distribution connected solar and wind farm contributions based on forecast capacity. Forecast
summer maximum demand is now based on an evening regression adjusted for the transition to an
evening peak. Winter maximum demand has historically occurred in the evening, so no adjustment
needs to be applied.

Retail electricity price projections

Powerlink engaged an independent consultant to develop the Queensland retail electricity price
projections for the 10-year forecast period for the 2018 TAPR. The price projection forecast includes a
significant reduction over the next five years, which is much lower than the price projections assumed
within the 2017 TAPR. The reduction in forecast retail price is attributed to the high quantities of
renewable generation that have committed over the previous |2 months. The additional generation is
expected to make the wholesale generation market within Queensland more competitive.
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The demand and energy regression models have been modelled on flat retail electricity prices (2004/05
to 2006/07 and 2014/15 to 2017/18) and with rising retail electricity prices (2006/07 to 2014/15). The

|4 years of historical data that defines the forecasting regression models, do not include any years
where the retail electricity prices are falling. As a result there is no quantitative data on how the demand
and energy will respond to falling electricity prices. Without intervention the impact on the regression
models to falling prices will be the reverse of the damping effect that rising electricity prices have had

on the demand and energy forecast in the past. However, it is expected that electricity consumers will
generally maintain their energy efficiency behaviours, implying that there is an asymmetrical effect of
rising and falling electricity prices on the demand and energy forecast.

Powerlink has explored the asymmetrical concept of electricity pricing with AEMO and some members
of Powerlink's Customer Panel. Feedback from members of Powerlink’'s Customer Panel includes:

e Customers are conditioned to rising electricity prices and generally consumption is not expected to
increase.

e Older consumers will continue with their current consumption patterns and won't change their
behaviour, even if there is a significant reduction in prices. Reference was made to water saving
programs in several jurisdictions e.g. Victoria, Queensland and Australian Capital Territory where
consumers changed their consumption patterns permanently even after water restrictions were lifted.

* People on low incomes will not increase consumption and any savings will be used elsewhere.

* Consumers don't have confidence in energy companies. They won't trust that prices will stay down,
and will be suspicious that there will be extraordinary price rises in subsequent years to make up for
an initial price reduction. They will not feel sufficiently confident to change behaviour.

* Many consumers have put in place measures to reduce energy consumption, and these tend to be
permanent in nature.

* Majority of people find it difficult to compare retail offers and ‘crunch the numbers.
* There is a lack of education on electricity billing and pricing.
* Business will react to electricity price changes before residential households.

* Both AEMO and Powerlink acknowledge the asymmetrical effects that rising and reducing retail
electricity prices have on the demand and energy forecast. With falling electricity prices, lower
income households (seniors, disadvantaged and vulnerable) are not expected to materially change
their consumption behaviours, however more affluent households may slightly increase their
consumption.

Energy regression

An energy regression is developed using historical energy data (described above) as the output variable
and total retail electricity price and an economic variable for inputs. A logarithmic relationship between
the input and output variables is used in keeping with statistical good practice in energy forecasting.

Input variables are the total retail electricity price and an economic variable selected from |6 economic
variables (supplied by consultants). For each of these 16 combinations the option of a one year delay to
either or both input variables is also considered leading to a total of 64 regressions being assessed. Of
these, the top 25 are selected and placed on a scatter plot as shown in Figure B.2 where the statistical
fit and energy forecast at the end of the forecast period are assessed. The statistical fit combines several
measures including R-squared, Durbin-Watson test for autocorrelation, mean absolute percentage
error and mean bias percentage. All top 25 regressions shown in Figure B.2 qualify as statistically good
regressions.
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Figure B.2  Energy regression results
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The selected regression shown above in red uses Queensland employment with no delay and total
electricity price with a one year delay. The selected regression was chosen as it uses broad based input
variables and reflects the expected outcome of asymmetrical pricing effects with reducing electricity
prices. The 2017 TAPR energy regression used Queensland retail turn-over with no delay and total
electricity price with a one year delay.

The regression is carried out using medium data leading to the medium economic forecast. High and
low energy forecasts are then determined by applying the appropriate forecast economic data to the
model.

Summer and winter maximum demand regressions

Maximum demand forecasts are based on two regressions. The temperature-normalised historical
demands are split into two components: non-weather dependent (NWD) demand and weather
dependent (WD) demand. NWD demand is determined as the median weekday maximum demand

in the month of September. This reflects the low point in cooling and heating requirements for
Queensland. The balance is the WD demand. For summer, this is the difference between the corrected
summer maximum demand and the NWD demand based on the previous September. For winter, this is
the difference between the corrected winter maximum demand and the NWD demand based on the
following September.

The forecast NWD demand is therefore used for both the summer and winter maximum demand
forecasts. The regression process used to determine the NWD demand is the same as used for energy
with the results illustrated in Figure B.3.
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Figure B.3 Non-weather dependent demand regression results
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The selected regression shown above in red uses Queensland employment with no delay and total
electricity price with a one year delay. The 2017 TAPR NWD regression used Queensland retail
turnover and total electricity price both with a one year delay.

The summer and winter WD demand is mainly related to air conditioning usage. These regressions have
been based on one input variable, the population multiplied by Queensland air conditioning penetration.
Historical air conditioning penetration rates and consumer intensions to purchase air conditioners are
provided annually in the Queensland Household Energy Survey (QHES).

The 2016/17 and 2017/18 summer WD demand was substantially higher than the previous four
summers. A number of troughs for the summer WD demand have been recorded, these include
summer 2007/08 and the period from 2011/12 to 2015/16. Summer 2007/08 aligns with the initial shock
of the Global Financial Crisis (GFC) and the period from 2011/12 to 2015/16 aligns with high electricity
price increases from about 2009. The QHES results indicate that households were more frugal in their
electricity behaviours from 2011 to 2015 and that this behaviour has been tempered from 2016. The
summer WD demand regression is illustrated in Figure B.4, with the years impacted by the GFC and
high price increases removed from the regression.
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Figure B4 Weather dependent demand regression — summer
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Similar to the energy analysis, low, medium and high economic outlook forecasts are produced for
maximum demands by applying the appropriate economic forecasts as inputs. For maximum demand
it is also necessary to provide three seasonal variation forecasts for each of these economic outlooks
leading to nine forecasts in total. These seasonal variations are referred to as 10% PoE, 50% PoE and
90% PokE forecasts. They represent conditions that would expect to be exceeded once in 10 years, five
times in 10 years and nine times in 10 years respectively.

New technologies

Understanding the future impacts of new technologies is crucial to developing robust and meaningful
demand and energy forecasts. Recognising the importance that these technologies will play in shaping
future demand and energy, Powerlink is committed to furthering its understanding of these drivers. The
new technologies discussed in this section are not incorporated within the energy regression and the
summer and winter maximum demand regressions. To include these new technologies, post regression
adjustments are made to the DNSP demand and energy forecasts. The new technology adjustments
that Powerlink has adopted within the forecasts are summarised in Table B.1.
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Table B.I  New technology assumptions
Distribution
Rooftop PV connected Batt . Electric Tariff reform/  Customer
oottop solar and wind ~o o' Y StOM8E  vehicles DSM momentum
farms
Energy (GWh) (1) 2,589 4,244 0 3l 0 1,804
Maximum demand
0 0 16 0 180 215
MW) (@)
Installed capacity in
2027/28 (MW) 4175 1,583
Installed capacity in 74
2027/28 (MWh)
First year of impact now now now now 2020721 2018/19

Notes:
() This is the energy reduction in financial year 2027/28 compared to 2017/18.

(2) This is the maximum demand reduction in summer 2027/28 compared to summer 2017/18.

Powerlink recognises there is considerable uncertainty regarding the impact of new technology and
other inputs on the demand and energy forecasts. Due to these uncertainties Powerlink has provided
this additional information to provide transparency and allow readers to substitute alternative
assumptions into the forecast if desired.

Rooftop PV

The installed capacity of rooftop PV in Queensland as at the end of 2017 was in the order of 2,000MWV.
Growth in rooftop PV capacity has increased from around I5MW per month in 2016/17 to 25MW per
month in 2017/18. However the forecast of reducing electricity prices will extend the payback period of
new rooftop PV and this is expected to decrease the rate of new capacity over the forecasting period.
New rooftop PV capacity is forecast to remain at 25MW per month in 2018/19 before reducing and
remaining at I5SMW per month from 2020/21.

Analysis has revealed that Queensland will move to a summer evening peak by 2022/23 and so further
rooftop PV, which is predominantly installed facing north, is expected to have little impact on maximum
demand after this time. Energy impacts have been based on an average output of 14% capacity.

Powerlink is a member of the Australian PV Institute which supplies real time data for rooftop PV. This
information allows Powerlink to analyse a range of effects and in particular its impact on maximum
demand.

Future impacts of rooftop PV will need to be monitored carefully. As older systems fail, they may be
replaced with larger systems or not replaced at all. Furthermore, if enabling factors such as government
incentives or rapid uptake of battery storage were to occur, then future rooftop PV installation levels
could increase beyond this forecast.

Distribution connected solar farms

The federal government’s large-scale renewable energy target (LRET) of 33,000GWh per annum by
2020 and the Queensland government’s target of 50% renewable energy by 2030 are driving forecast
increases of renewable generation connecting directly to the distribution networks. Previous TAPRs did
not model the Queensland government’s target of 50% renewable energy by 2030.

The energy forecast includes 654MW of committed semi-scheduled solar farms and 107MW of
committed semi-scheduled wind farms to connect to the distribution networks. This is 75% of the
committed renewable generation connecting to the distribution networks within Table 6.2. The energy
forecast also includes 98MW of committed non-scheduled solar farms connecting to the distribution
networks over the next two years.
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Solar farms connecting directly to the distribution network will accelerate the delay of the state
maximum demand from around 5:30pm to an evening peak.

Battery storage

Battery storage technology has the potential to significantly change electricity consumption patterns.
In particular, this technology could ‘flatten’ electricity usage and thereby reduce the need to develop
transmission services to cover short duration peaks. By coupling this technology with rooftop PV,
consumers may have the option to go ‘off grid. A number of factors will drive the uptake of this
technology, namely:

¢ affordability

* retail electricity prices

* introduction of time of use tariffs

e continued uptake of rooftop PV generation

* practical issues such as space, aesthetics and safety

e whether economies of scale favour a particular level of aggregation.

The 2017 QHES indicates that around 8% of Queensland households are considering the purchase of a
battery storage system. However the same survey indicates that most people underestimate the current
price of installing a storage solution.

The forecast of reducing electricity prices will extend the payback period of battery storage systems and
delay the uptake of new systems. As a consequence, the forecast capacity of battery storage systems

at the end of the 10-year forecasting period has been significantly reduced within the 2018 TAPR.
Powerlink’s methodology to estimate the uptake of battery storage and the impact on summer
maximum demand involves the following steps:

|. Estimate the maximum population of residential battery storage systems, based on dwelling type,
home ownership, and household income factors. This is estimated to be 400,000 households.

2. Bell curved the uptake of battery storage systems based on the financial payback period, with a mean
of five years and a standard deviation of |.75 years.

3. Calculate the pay-back period for a market leading battery storage system for each year in the
|0-year outlook period. The installation price of future battery storage systems was estimated using
CSIRO’s battery cost path from their electricity network transformation roadmap interim program
report.

4. From the bell curve of battery uptake (based on the financial payback period) and the calculated
yearly payback period of a battery system, calculate the uptake of battery storage systems. Multiply
the yearly uptake by the predicted average size of a battery storage system (10kWh), to calculate a
predicted yearly uptake in MWh.

5. Calculate the yearly maximum demand reduction by taking into account the maximum discharge
rate of the fleet of battery storage systems (a MW figure equivalent to 37% of the energy storage
capacity) and the proportion of systems that are expected to be discharging at the time of summer
maximum demand (assumed to be 60%).

Electric vehicles

The uptake of EVs in Australia is low compared to world leading countries such as Norway and the
Netherlands. Without government policy support for the adoption of EVs, uptake is expected to be
limited in the short-term. The availability of affordable EVs assisted by the expected reduction in battery
costs will likely lift EV sales in the medium to longterm.

Powerlink has adopted the neutral uptake scenario from the Electric Vehicle Insights paper' prepared in
September 2017 by Energeia for Australian Energy Market Operator (AEMO).

[t is estimated that a 1% penetration of electric vehicles on the road would result in approximately 0.2%
increase in total energy usage.

! Available on AEMO's website
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It is expected that most owners will charge their electric vehicles during off peak periods, resulting in
minimal increase in maximum demand. Therefore, Powerlink has not included a specific adjustment for
electric vehicles in its maximum demand forecast.

Tariff reform and demand side management

Network tariff reforms could influence consumer behaviour, shifting energy usage away from peak
times. In addition to this maximum demand reduction, it is anticipated that network tariff reforms could
also influence future use of battery storage technology, encouraging consumers to draw from batteries
during maximum demand or high price times. The extent to which this occurs will depend on how
quickly new tariffs are offered, the tariff structure and the adoption rate.

‘In Australia and internationally there is evidence that customers will significantly reduce their demand in
response to well-designed price signals that reward off-peak use and peak demand management. Sixty
percent of trials internationally have resulted in peak reductions of 10 per cent or more.”

A challenge to tariff reform is gaining consumer acceptance. Many consumers dislike complicated tariffs
and any move to remove existing tariff cross subsidies could meet with resistance. Some of this peak
reduction is already captured through the battery storage allowance described above. An additional
[80MW has been assumed within this forecast and represents a further 2% reduction in the total
maximum demand from the Energex and Ergon networks. As tariff reform is likely to result in load
shifting, the impact on energy consumption is expected to be negligible.

Customer momentum factor

Over the last 10 years, many customers have been purchasing appliances with higher energy efficiency
ratings and adopting more energy efficient behaviours in an effort to minimise financial impacts. The
electricity price metric used in the regression model is forecast to decrease by 34% over the next

five years and then low growth is forecast for the last five years of the forecasting horizon. The logic
hardwired within the regression model suggests that customers will change their behaviour in response
to falling electricity prices.

To allow for this effect, a customer momentum factor has been developed and is explicitly incorporated
within the energy and non-weather dependent demand regressions. The impact of price on electricity
usage is determined for the last 10 years. Rather than simply accepting the regression model’s prediction
for the next 10 years, a weighting of two thirds has been applied. This results in a dampening effect,
limiting the ‘bounce-back’ in energy and demand with the forecast reduction of electricity prices.

It is expected that this factor will be reduced or removed in future years as additional information on
customers’ actual behaviour during falling and moderating electricity prices is captured in the data series.

Weather correction methodology

Maximum demand is strongly related to the temperature. To account for the natural variation in
the weather from year to year, temperature correction is carried out to normalise raw demand
observations. Three conditions are calculated:

* 10% PoE demand, corresponding to a one in [0-year season (i.e. a particularly hot summer or cold
winter)

* 50% PoE demand, which indicates what the demand would have been if it was an ‘average’ season

* 90% PoE demand, corresponding to a nine in 10-year season (particularly mild weather).

Within each year, separate temperature corrections are calculated for extended summer and extended
winter seasons. For the purposes of weather correction, summer is defined as November to March and
winter is taken as May to August.

Temperature correction is applied to historical metered load supplied to connection points with Ergon
and Energex. Powerlink’s other direct-connect customers are largely insensitive to temperature.
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2 Towards a National Approach to Electricity Network Tariff Reform (page 6) — ENA Position Paper December 2014.


http://www.energynetworks.com.au/sites/default/files/position-paper_towards-a-national-approach-to-electricity-network-tariff-reform_december-2014_1.pdf

Transmission Annual Planning Report

Powerlink’s temperature correction process is described below:

Develop composite temperature

The temperature from multiple weather stations is combined to produce a composite temperature for
all of Queensland. The weighting of each weather station is based on the proportion of Energex and
Ergon-supplied load in the vicinity of that weather station.

Exclude mild days and holidays

To ensure that the fitted model accurately describes the relationship between temperature and
maximum demand on days when demand is high, days with mild weather, and the two-week period
around Christmas (when many businesses are closed) are excluded from the dataset.

Calculate a regression model for each season since 2000

A regression model is calculated for each summer since 2000/01 and winter since 2000, expressing the
daily maximum demand as a function of: daily maximum temperature, daily minimum temperature, daily
6pm temperature, and whether the day is a weekday.

For each season, determine the 10% and 50% PoE thresholds using 23 years of weather data

The regression model calculated for each season is then applied to the daily weather data recorded
since 1995. This effectively calculates what the maximum demand would have been on each day if the
relationship between maximum demand and temperature described by the model had existed at the
time. A Monte-Carlo approach is used to incorporate the standard error from each season’s regression
model. The maximum demand calculated for each of the 23 years is recorded in a list, and the 10th,
50th and 90th percentile of the list is calculated to determine the 10% PoE, 50% PoE and 90% PoE
thresholds.

Final Scaling to avoid bias

To ensure that temperature correction process does not introduce any upward or downward bias, for
each summer since 2000/01 and winter since 2000, the ratio of the calculated 50% PoE threshold to
the actual maximum demand is calculated. The calculated PoE thresholds are divided by the average of
these ratios.

Applying this methodology, the 2017/18 summer peak day was hotter than average. Therefore, the 50%
PoE demand is 265MW lower than the observed maximum demand on 14 February. The 2017 winter
peak day was warmer than average, resulting in an upwards adjustment of 276MW to the observed
winter maximum demand.
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Appendices

Appendix C — Estimated network power flows

This appendix illustrates 18 sample power flows for the Queensland region for each summer and
winter over three years from winter 2018 to summer 2020/21. Each sample shows possible power
flows at the time of winter or summer region 50% probability of exceedance (PoE) medium economic
outlook demand forecast outlined in Chapter 2, with a range of import and export conditions on the
Queensland/New South Wales Interconnector (QNI) transmission line.

The dispatch assumed is broadly based on historical observed dispatch of generators.

Sample conditions' include:

Figure C.3 Winter 2018 Queensland maximum demand 300MW northerly QNI flow
Figure C4 Winter 2018 Queensland maximum demand OMW QNI flow

Figure C.5 Winter 2018 Queensland maximum demand 700MW southerly QNI flow
Figure C.6 Winter 2019 Queensland maximum demand 300MWV northerly QNI flow
Figure C.7 Winter 2019 Queensland maximum demand OMW QN flow

Figure C.8 Winter 2019 Queensland maximum demand 700MW southerly QNI flow
Figure C9 Winter 2020 Queensland maximum demand 300MW northerly QNI flow
Figure C.10 Winter 2020 Queensland maximum demand OMW QNI flow

Figure C.11 Winter 2020 Queensland maximum demand 700MW southerly QNI flow
Figure C.12 Summer 2018/19 Queensland maximum demand 200MW northerly QNI flow
Figure C.13 Summer 2018/19 Queensland maximum demand OMW QN flow

Figure C.14 Summer 2018/19 Queensland maximum demand 400MW southerly QNI flow
Figure C.15 Summer 2019/20 Queensland maximum demand 200MW northerly QNI flow
Figure C.16 Summer 2019/20 Queensland maximum demand OMW QNI flow

Figure C.17 Summer 2019/20 Queensland maximum demand 400MW southerly QNI flow
Figure C.18 Summer 2020/21 Queensland maximum demand 200MW northerly QNI flow
Figure C.19 Summer 2020/21 Queensland maximum demand OMW QNI flow

Figure C.20 Summer 2021/21 Queensland maximum demand 400MWV southerly QNI flow

The power flows reported in this appendix assume the open points at the Gladstone South end of
Callide A to Gladstone South 132kV double circuit. These open points can be closed depending on
system conditions.

Table C.| provides a summary of the grid section flows for these sample power flows and the limiting
conditions capable of setting the maximum transfer.

Table C.2 lists the 275kV transformer nameplate capacity and the maximum loading of the sample
power flows.

Figures C.I and C.2 provide the generation, load and grid section legends for the subsequent figures
C.3to C.20. The reported generation and load is the transmission sent out and transmission delivered
defined in Figure 2.4.
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grid sections.



Q0
o
(]

(SUN2D 7) AMOEE 93Py SIPPIIA OF UBLIBWII|A
(SHN24d 7) AVIS/T SAleH 03 (3se3) Jewisedg

(/) (sHN2uD 7) AAG/T SABH O3 SUMO(] UJSISIAA
OMS

(SUN24D 7) AATE BlIYRUIYD ORul Buoe|

@N2UD |) ANG/T BUBIQ) OF SUMO(] UISISSAA
(HN2JD |) AYG/T BlOOGUIN|OD) OF SUMO(] UJSISIAA
eUng

O] LIS'UBLLVSLLY WL VLOLN90LY  LYLVLILN/BILT  £86/S16/600°1 6/S/STLITO'] 1S9/09./150'1

A [£S/1LS/1LS 0t G/0¥S/0¥S LTSILCSILCS 685/685/685 985/985/985 Y9SH9S/1¥9S

(SUN2UD 7) ANG/T SAIBH Ol B[eA[eD)

SHN2JID ulo) Uio) oJul JaAlY adol|fe

W VSLUWSLWSLY LRLVLRLALRLY  ESLIESLVESL 6S0TI090TUI96T  LIOTIELB'IILES T TEOT/SHE'I/6ES'| @C@ st_%_mwﬂmm c_w c_#o_opc__mco?p\,w/
0S-0D

(SUN2UD 7) AATE| YINOS SUOISPEID OJUl Y SpIf[eD

(UNDJD ) AG/T SUOPINAA OLUI S[eAED

uL 16£/88€//8€ £6£/06€/68€ 78E/08€/6LE 66€/56€/S1Y LEEI161S 06€£/6T4/S0S (UN2D ) AIG/T 934D WOdET] OJul UE|SeY
(Un2u1d ) AIG/T oAty SdoljeD) Ojul SqUICDISpINOg

aUOISpe|D)

(HN2uD |) AZE| sumo( 9|8e 03 MesA(
(N2 ) AITEI SUMOQ >ed O} 1iesAQ

A TS6/TS6/T56 £E6/EE6/5E6 1€6/1€6/16 G99/599/499 $59/459/559 G69/569/569 (SHN2D €) AYG/ T OGN OIUI PUNOSPEO.Y
4L (N2 ) AMS/T OGN Ul 9qUIODISpINOg
ON-0OD
(N2 ) ATEI Ysiiy [ o3l AN

1IN2JID 2240 o1ul An
A YSUPSTHST AT SHUSHTUHT Yady/adl/ad iedlizdlizd 991/991/99 (n242 ) el ot L

(SHN2UD 7) AMG/T UIquInjeyD) OJuI SSOY
ON4

0CD/61'D/81'D LID/9I'D/SI'D vID/EID/TID 11'D/01D/6D 8D/LD/9D SO/¥D/E€D ainbiy

) 1T/0T0T Jswwing  0T/610C 4oWwWng  6]/8|QT JSWwing  0ZOT 493UIAA 610T 2IUIAA 810C 423UIAA

o1 anp
uwry (€) () puewsp wnuwixew uoida. pue|susang) Jo swil 38 (AAIW) SMojj Joamod sAne.asn)|| (1) uonoas pLn

SUOIIPUOD SUnIWI| PUB SMO|} Jamod dAeUISN|| — 07'D OF £'D) SaJn3ly Jo Adewwng  :*D 9|qe|

217



)
0
=
=
-
O
Q
QO
<

6107 JOIUIM WOJ) HNDUID SAJBH O3 SUMO(] UJ9ISIAA B O3 S10auuod deoy suadoo) (/)

"AISG/ T BEOOJOOAA/UID) UID) O} d3AyY 2dOl||BD) SSWO0d2q AXG/ 7 UID) UID) OJUl JSAIY 2dOI|[eD) "ANG /7 o240 Jeges| 0} SUOPINAA
S2UW029G ANG/ 7 UIDUID) 03Ul BUOPINAA | 7/070T JSWWINS Ul piINgaJ UOIIEISGNS UID) UlD) SUIMO||0) pauljapad 1951N0 OSOD 'PlINGaJ UOIFRISGNS UID) UID) Sy} Jale |7/07 Jowwns Aq saiddy  (9)

‘Apoeded Suedauasd Jo S|9AR| SUIISIXS UL YLM SUOIHPUOD UIS1SAS 10BIUI Jopun Jajsued} Jomod o3 suoneliwi| asodwi 01 pa1dadxa 10U SI Uoi3das pls OAAS ‘9'9'9 UOIIIG Ul paels sy (G)
‘Buned Jue|d [puwiusy | = Y| pue Hwi| A1IgeIs 98B} OA = A ‘MW AjIge)s Jusisued ] = 4] ()
"A}[1geded YUOMIBU UIYLIM SJB UMOYS SMO|} Jomod uondas pus ||y (£)

ead 2u0z [20] JO sowi} Je JaySiy 2 UBD UOIDSS PLIS YDBS SSOUDB MO|} JOMOJ 'S}dfodd paiiluliod pue suoijedngijuod Juomiau
3UIISIX2 9} UO paseq aJe Uoielado [BLUIOU WD}SAS 4O} PRTBWISS SMO) 3Y | "07'D O} £ S2Jn3l} Ul UMOYS Sa5BD Ud1edsIp UOITeUauad pauINsse 9y} WO PAAIISP aJe sMmo|j Jamod puDy  (7)

‘pus X
SU} 1B PaJNSBaW A PUB X US3MISQ MO} AAA BYL — A O} X ‘PUS L U1 1B PaUNSBaU A PUB X U33MISG MO} AAN SUYE — A OIUI X "7'D 9Jn3I4 Ul PajeJsni|i S aJe pauljep suoidas pugay| ()

'S9I0N|

(HN2JD ) A0 | AWUNOD) SOpBD) OJUI BISWOOD)

(SHN2UID 7) NG/ T JRUIPUS|O|| OJUI YUBQUISI)

(SHN2JD 7) AVIG/T BOBIS33PN|A| OUI SUBGUSI.ID)
1Se0D) P|0D)

A 988/558/558 £88/¢S8/CS8 S/8/v¥8/¥18 €LLIOILIOIL 99L/€0L/€0L 09L/L69/L69

(SHN2UD 7) AMG/T UBGUSRID) O} 381y SIPPIIA

(SUN2UD 7) AMS/T IIeMPRIG O3 SUoe]

A [8B'C/8SB'E/BSB'E  €€8'C/E08'C/SO8'E  LLLEIVLEIOVL'E LTETSIBTUGIET 088TCEETI60'C  EFBTILBTHED'E (Sun2Ud 7) AMG/T PUB|3UT 1 01 Suoe|
(N2 [) AYG/T Suld Yinos o3 Buode|

Suoue|

0CTD /61 D/81'D LI'D/91'D/SID ¥ID/EI'D/TID 1I'D/01D/6D 8D/LD/9D SO/¥D/E€D ainbiy

) 12/0T0C SWwng  0Z/6]10C #oWWng  6]/8]QT JSWwing 00T 4RIUIAA 610C 49IUIAA 810C 493UIAA

o1 9np
uwry (€) () puewap wnuwixew uoi8s. puejsussn Jo swi 18 (AAIW) SMOJ} Jamod sAne.Isn (1) uonoss pLo

(PanuuOoD) SUCIIPUOD SUIWI| pUe SMO|} Jamod SAIBUSN||I — O7'D OF £ SeUndly Jo AJewwng @D 3|qe]

218



©

o

N
(VAIWOSTXE)
uone.suss A 96C 961 6t 143 6l¢ 0l€ MS MIO11/SLT 23Prd SIPPIIA
UONEIN3IJUOD SUoMIDU (WAING/ZEXT)
MITE| PUB UOIRIDUSS ANS uoljeIaUSS SUOZ JeUNng I 0S| 9/l id ] ] S MICEI/SLT BIOOgUIN|oD)
MOl OS-OD 9¢T 334 144 9¢T G 1£C dM  (VAINOSTXT) MITEI/SLT BEOO|OOAN
uone.auad (VAWSLEXD)
MO OS-OD  POPPaqWIe U0z Aeg SPIAA €8 8/ SL 8 /8 68 A ICEN/SLT eRuD Jeges]
MOl OS-OD 0S| 191 IS 59| 9| IS IM (VAWOSTXT) MTEI/SLT UD Ui
(VAWSLEXT)
uone.suS3 unmJeL [ 6 0S % LY 6% ) NI TEN/SLT 34D WodeT]
MOl ON-OD uoijesauSs dulpjed.eg LT e S6l 86l 8l 88| MD (VAIWSZEXT) MITEI/SLT 2eAAIT

UONBINSIJUOD SUOMIDU ANTE|
pUB UORBJSUSS SUOISPE|D)
puE UNMJEL ‘BpI|[eD ¥ 9% /91 ot 8¢l 1€l MD (VAWOSTXI) MITEI/SLT SleARD
(VAIWSLEX| PUB WAINOOTXI)
891 91 891 g 9 e MD MICEN/SLT 2guodiepinog
uoneJauas (VAIWSZEX])
UOBISUSS SUOZ SSOY SUOZ Y3ION| PUB BIDIAY| €Sl 0S| 5SSl wl 4 x4 N MICEN/SLT BI0WLens
(VAIWSLEX| PUB VAINOSTX|
UOE.IBUSS SUOZ YHION| uonetauss | ) Aexdel, 91¢ 9I¢ s €9 99 0/T N WAWOOTXI) MTEI/SLT OGN
UORE.IBUSS BUOZ YRION| UORBIBUSS UOZ SSOY 44 1524 8€T 091 091 9€T N (VAWOSTXE) MTEI/SLT S5O
uoneJauas

SUOZ SSOY pue BASaIEY uone.IaUSS 98405 uo.ieg ¥ET 60T 61C gel g 611 N4 (VAIWSLEXT) NITEI/SLT SRI0AN
(VAWO00TXT)
uoneIaUSs eAsaUey) 67 9 ST / /T Gl N4 MITEN/SLT uiquuineyD

17/020T 07/610T  61/810C  0T0T 610C 810¢C (3une. s3ejdoweu

uo 23u3puadap Joull uo 23uapuadap Juedludis JOWWNG  JSWWNG  JSWWNG  JSJUIAA  JOIUIAA  JSIUIAA VAW X SISWLIOJSUEL JO JSqUINN])

peo| [ed0] Uk} Jay3o duspuadaq (8)(2)(9) >ead uoi8au puejsusang) 1e Suipeo| WA 3[qissod (g) suoz (P)(€)(@)(1) uoneasqns AS/T

SUDULIOJSUBIY AXG/ T PRUMO SUlldomod Jo sduipeol ojdwes pue Aydeded  :z'D 9|qel

219



)
0
=
=
-
O
Q
QO
<

BQEJIS33PN|A| PUB BS|UBSOT

(VAIWSLEXT)

JO}DRUUODIB}U| BIOURLID| WO/O} SUsues} MO | 655 $SS 7S 6% g 9% ol) M0 1/G/T JeuIpuSol
uone.suas (WAWOSTX| PUB YAINGEX])
I >juequems pue Mol OS-0OD £0€ 0lg S0¢€ 09t 9¢ GsT I MI011/GLT IS9MN Buld Lnos
(VAW
069 689 6/9 08S 065 €/5 I G/EXE) AOI1/G/T IS8T Suld YInog
uoneJauad
3 >UBQUEMS PUB SUOISH DRI Juow|ag pue sulg
WO/O} SUSURIL AI0| | UINOS WIOU/O} SIRJSUBLY A0 | Sly Y 8l ShE ovE 9¢¢ W (WAWSLEXT) AOI1/SLT BIPPOY
(VAWSLEXT)
MOl OS-OD 0L 8¢ s e 143 80€ N MICEN/SLT SPOOMUIfed
l4ad /& Iy 19¢ /€ s N (VAWSZEXT) MIOTI/SLT PHIBIN|A
uoneJauas3 J juequems pue
BQEJ233PN|| PUE JBUIPUS|O|A| owag
WOUJ/0} SUR4sUe: A0 | WOUJ/0} SURysUe A0 | ig 69% ¥o¥ 8¢ 8¢ 6/€ N (VAWSLEXT) MOI1/S/T Bo|UBS0T]
UleWISgY PUB SUOISR|g
WOUJ/0Y SU3JsUeL A0 | 68l /81 98] IS ¥ Shl W (VAWSZEX]) MO11/SLT BUPOOD
(VAWOFTX| pue
Y44 (0144 61T L1 8/l 9/ W YAWOSTXI) A0 1/S/T 2UoIselg
UONEJISUSS J JUBqUEBMS PUB B3|UB307 (WAINSLEXT pue
BOPPOY WOLI/O} SIJSUBL ANQ| | WO/O} SUjsues} AQ | €65 1S 8¢S 0St Yy Uy N VAWOSTXT) A011/5LT 3uowjeg
BUPOOL) PUB SUOISHDB|G
MO} Suo.e| WO}/O} SUjsues} MO | 26l 06! 88| 0S| e £l N (VAWSZEX]) MIOI1/SLT Urewisqy
Iy g Iy 9¢ 9¢ Ge MS (VAIW06XT) MI99/G/T Suotel
UONRINSIJUOD SUOoMIDU
ITE| PUB UORBISUSS AAS UOREIBUSS UOZ JeUNg 33 33 0C Iy S W MS (VAWO6XT) MITEI/SLT Buoae|

uo dduspuadap Joully

uo souspuadsp auedyudis

peO| [20] UBY) J3YI0 duspuadag

12/020C
Jawwng

0¢/610C
Jawwng

61/810C
Jawwng

020C

JIUIAA

610C
JDIUIAA

810C
JIUIAA

(8)(£)(9) >ead uoi8au puejsuaang) e Suipeo| WAIA 2|qissod

(PaNUNUOD) SUSUIIOSUBIY AXG/ T PRUMO HUIlUMO JO s3ulpeo| ojdwes pue Aydede)) :7'D 9|qel

() suoz

(8unea sye|dowreu
VAW X SJaW.ojsue.) Jo JaquinN])

#)(€)(@)(1) uoneasgns AdS/T

220



Q0
o
(]

'sa1391eu3S
3UIyoIMS [BUOITBISO U0 HIOMIBU UOISSILUSUBIIGNS Y} JO SUNJBU PS1D2UUODISIUI SU} OF NP JaMO| 9q ABW SUOIIRISNS T8 SSUIPBO| JBULIOJSUBIY WA || @Y} SUOIHIpUod a3e1no uapun  (g)
‘0CD

01 £'D) $24N31J Ul 358D Yo1edSIP UOIRISUSS PIUINSSE SU3 UIYHM UMOYS UOSESS/IBSA 2BS U0j SOLIBUSDS [NO A[SYIN0S/045Z/A|J8Y1I0u 24} JO UDBS JO WNWIXBW 34} 9.4 s3ulpeo| uoneisqnsg (/)

"$3Ueq J01DRARD WESIISMOP PUE [BD0] JO ALI|IGR|IBAR LUSUYIP JO SDWIL PUBWISP WNWIXBW SUOZ JO [BJ0] ‘SUOIHIPUOD
93eIN0 ‘suialied UOIIBISUDS JOYIO JOPUN JUSUSHIP 3G ABW PUB 10198} Jomod Uo puadap SISWI0JSURIY IO} SSUIPRO| WA S199(0Jd Pa13IlLWLOd pUB UOIJRINSIJUOD SJ0MIBU SUIISIXD SY} UO
paseq a.Je pue UONEISdO [BUIOU WSYSAS 10} PRIBUISS aJB S3UIPBO| Y "07'D O £'D) S9JN3I) UIYLM UMOYS $95D U21edSIp UOIBIUSS POWUNSSE 91 WOJ) PIALISP .k sSuipeo| uoieisgns  (9)

'V XIpuaddy ul pauljep aJe suoneinsiqqge suoyz  (G)

"UBISOp JSWLIOJSUR.IY
pue suia1ied 9DA> peo| ‘aunjedadwial JUSIqUIB UO PISE] SJaWIO)SUBI} O} pausisse aJe s3uied o1ejdaweu 9A0ge Sa11DedED PROISAO DIPAD) "s3uljed Juasaud uo paseq ayeidoweN]  (4)

"PapNPUl 10U SJB JaWolsNd 9|3uls B SulA|ddns suaUIOjSUBIY ‘SPBO| J2WOISND D1j1dads Jo Aljerruapijuod ayy 199304d o] (g)

‘uoljedauasd
pUB|SUDDNY) 3S9M YINOS PUE Jajsued} [N UO JUSpUadap SI SUaUIOSUEI} 953U} UO SUIpROT 'SUOIIEISANS 9SPIY S|PPI|Al PUE JBUWDRIG JB POIEIO| SISUWIOJSUBIY ANG/Z/OEE 4. papnpuljoN  (7)

"UOIIBIDUSS [BIO] UM A|GRISPISUOD SSIIBA SIDUIIOISUBI} 952U} UO SUIPBOT "UOIIRISNS JUDAIY 9dOI|[BD) 94} UIYHM SISUWIOISUBIY 313 ANTE|/S/ T 948 papnpulloN (1)

910N
Jo}29uuoDIRY|

Ba|UR30T BJOUBLID| PUE JBUIPUS|O|A| (WAINOSTXE)

WIOL/OY sd9jsuRAL A0 | WIOL/OY sdojsuraL A0 | 18¢ 8L¢ vLE 1€€ 6C€ qCe 09 M011/6/T eqeta38pniy

Uo souspuadap Jouly  Uo souspuadep aueoyudls  |E/0T0T  0T/6I0T - 61/8I0T  0ZOT 60T 810T (Bunes syejdaureu
: M Jawwng Jawwng  JaWWNg  JSIUIAA  JIIUIAA  JSIUIAA VAW X SJaWJojsue.] Jo JaquinN])

peoj [ed0] Uk} Jayro duspuadaq 8)(£)(9) >ead uoi3au puejsusang) 1e 3uipeo| WAIA 3]q1ssod (g) suoz ()(€)(@)(1) uoneasqns AXG/T

221



Appendices

Figure C.I Generation and load legend for figures C.3 to C.20
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2018

Figure C.2 Generation and load legend for figures C.3 to C.20
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Appendices

Figure C.3  Winter 2018 Queensland maximum demand 300MW northerly QNI flow

“®

Total generation 'sent out'...... 7,549 MW
Total delivered demand........ 7,461 MW
Total losses..............cccceuues 278 MW
QNI northerly flow................ 300 MW

Terranora southerly flow........ 110 MW
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The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

368 (11) prediction of market outcomes.

7

695 (8) ‘ 412 (28)
5. I\ _ "

O Br
2846 @ Central

@ 979

s « 1,075 (8)
%\ Gladstone

206 (25)

3,296 (43)

Moreton

S

b7 (@) © \'\ gOId t
- oas

Terranora '10®@
Interconnector NSW

224



Figure C4  Winter 2018 Queensland maximum demand OMW QNI flow

2018
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Appendices

Figure C.5 Winter 2018 Queensland maximum demand 700MW southerly QNI flow

“®

Total generation 'sent out'...... 8,681 MW
Total delivered demand........ 7,461 MW
Total losses..............cccceuues 350 MW
QNI northerly flow................ -700 MW

Terranora southerly flow........ 170 MW

295 (6)

w ()

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

368 (11) prediction of market outcomes.
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Figure C.6 Winter 2019 Queensland maximum demand 300MW northerly QNI flow

2018

Total generation 'sent out'.....
Total delivered demand........
Total losses..............cccceuuee

QNI northerly flow................

Terranora southerly flow.......

7,667 MW
7,572 MW
284 MW
300 MW
110 MW

299 (6)

Note:

367 (10) prediction of market outcomes.

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a
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Figure C.7 Winter 2019 Queensland maximum demand OMW QNI flow

Total generation 'sent out'...... 7,985 MW
Total delivered demand........ 7,572 MW
Total losses..............cccceuues 303 MW
QNI northerly flow................ 0 MW
Terranora southerly flow........ 110 MW
299 (6)

Note:

The sample power flow information in each of

the figures C.3 to C.20 is provided as an

indication of possible network flows and losses

under only one possible assumed generation

367 (10 and load condition. It is not intended as a
(10) prediction of market outcomes.
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Figure C.8 Winter 2019 Queensland maximum demand 700MW southerly QNI flow

2018

Total generation 'sent out'.....
Total delivered demand........
Total losses..............cccceuuee

QNI northerly flow................

Terranora southerly flow.......

8,801 MW
7,572 MW
358 MW
-700 MW

170 MW

299 (6)

Note:

367 (10) prediction of market outcomes.

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a
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Figure C.9 Winter 2020 Queensland maximum demand 300MW northerly QNI flow

Total generation 'sent out'...... 7,770 MW
Total delivered demand........ 7,637 MW
Total losses..............cccceuues 322 MW
QNI northerly flow................ 300 MW
Terranora southerly flow........ 111 MW
303 (6)

Note:

The sample power flow information in each of

the figures C.3 to C.20 is provided as an

indication of possible network flows and losses

under only one possible assumed generation

371 (10 and load condition. It is not intended as a
(10) prediction of market outcomes.
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Figure C.10 Winter 2020 Queensland maximum demand OMW QNI flow

2018

Total generation 'sent out'.....
Total delivered demand........
Total losses..............cccceuuee

QNI northerly flow................

Terranora southerly flow.......

8,078 MW
7,637 MW
330 MW
0 MW
111 MW

303 (6)

Note:

371(10) prediction of market outcomes.

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a
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Figure C.11' Winter 2020 Queensland maximum demand 700MW southerly QNI flow

Total generation 'sent out'...... 8,872 MW
Total delivered demand........ 7,637 MW
Total losses..............cccceuues 364 MW
QNI northerly flow................ -700 MW

Terranora southerly flow........ 171 MW

303 (6)

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

371(10) prediction of market outcomes.
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Figure C.12 Summer 2018/19 Queensland maximum demand 200MWV northerly QNI flow

Total generation 'sent out'..... 8,835 MW
Total delivered demand........ 8,538 MW
Total losses..............cccceuuee 389 MW
QNI northerly flow................ 200 MW
Terranora southerly flow....... 108 MW

396 (7)

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

412(19) prediction of market outcomes.
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Figure C.13 Summer 2018/19 Queensland maximum demand OMW QNI flow

Total generation 'sent out'...... 9,036 MW
Total delivered demand........ 8,638 MW
Total losses..............cccceuues 390 MW
QNI northerly flow................ 0 MW

Terranora southerly flow........ 108 MW

396 (7)

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

412(19) prediction of market outcomes.
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Figure C.14 Summer 2018/19 Queensland maximum demand 400MW southerly QNI flow

Total generation 'sent out'..... 9,480 MW
Total delivered demand........ 8,538 MW
Total losses..............cccceuuee 404 MW
QNI northerly flow................ -400 MW
Terranora southerly flow....... 138 MW

396 (7)

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

412(19) prediction of market outcomes.
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Figure C.15 Summer 2019/20 Queensland maximum demand 200MW northerly QNI flow

Total generation 'sent out'...... 8,947 MW
Total delivered demand........ 8,642 MW
Total losses..............cccceuues 396 MW
QNI northerly flow................ 200 MW
Terranora southerly flow........ 109 MW
399 (8)

Note:

The sample power flow information in each of

the figures C.3 to C.20 is provided as an

indication of possible network flows and losses

under only one possible assumed generation

410 (18 and load condition. It is not intended as a
(18) prediction of market outcomes.
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Figure C.16 Summer 2019/20 Queensland maximum demand OMW QNI flow

Total generation 'sent out'..... 9,148 MW
Total delivered demand........ 8,642 MW
Total losses..............cccceuuee 397 MW
QNI northerly flow................ 0 MW
Terranora southerly flow....... 109 MW

399 (8)

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

410 (18) prediction of market outcomes.
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Figure C.17 Summer 2019/20 Queensland maximum demand 400MW southerly QNI flow

Total generation 'sent out'...... 9,598 MW
Total delivered demand........ 8,642 MW
Total losses..............cccceuues 416 MW
QNI northerly flow................ -400 MW

Terranora southerly flow........ 139 MW

399 (8)

Note:

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a

410 (18) prediction of market outcomes.
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Figure C.18 Summer 2020/21 Queensland maximum demand 200MW northerly QNI flow

Total generation 'sent out'..... 9,050 MW
Total delivered demand........ 8,737 MW
Total losses..............cccceuuee 404 MW
QNI northerly flow................ 200 MW
Terranora southerly flow....... 109 MW
408 (8)

Note:

The sample power flow information in each of

the figures C.3 to C.20 is provided as an

indication of possible network flows and losses

under only one possible assumed generation

409 (19 and load condition. It is not intended as a
(19) prediction of market outcomes.
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Figure C.19 Summer 2020/21 Queensland maximum demand OMW QNI flow

J©
Total generation 'sent out'...... 9,252 MW
Total delivered demand........ 8,737 MW
Total losses..............cccceuues 406 MW
QNI northerly flow................ 0 MW
Terranora southerly flow........ 109 MW

155 @ 408 (8)
Note:
The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
409 (19 and load condition. It is not intended as a
0 C : (19) prediction of market outcomes.
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Figure C.20 Summer 2021/21 Queensland maximum demand 400MW southerly QNI flow

2018

Total generation 'sent out'.....
Total delivered demand........
Total losses..............cccceuuee
QNI northerly flow................

Terranora southerly flow.......
408 (8)

9,702 MW
8,737 MW
426 MW
-400 MW
139 MW

Note:

409 (19) prediction of market outcomes.

The sample power flow information in each of
the figures C.3 to C.20 is provided as an
indication of possible network flows and losses
under only one possible assumed generation
and load condition. It is not intended as a
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Appendix D — Limit equations

This appendix lists the Queensland intra-regional limit equations, derived by Powerlink, valid at the time of
publication. The Australian Energy Market Operator (AEMO) defines other limit equations for the Queensland
Region in its market dispatch systems.

[t should be noted that these equations are continually under review to take into account changing market and
network conditions.

Please contact Powerlink to confirm the latest form of the relevant limit equation if required.

Table D.I  Far North Queensland (FNQ) grid section voltage stability equation

Constant term (intercept) -19.00
FNQ demand percentage (1) (2) 17.00
Total MW generation at Barron Gorge, Kareeya and Koombooloomba -046
Total MW generation at Mt Stuart and Townsville 0.13
AEMO Constraint ID QANIL_FNQ
Notes:
_ FarNorth zone demand % 100

(1) FNQ demand percentage ~ North Queensland area demand

Far North zone demand (MW) = FNQ grid section transfer + (Barron Gorge + Kareeya +
Koombooloomba) generation

North Queensland area demand (MW) = CQ-NQ grid section transfer + (Barron Gorge + Kareeya +
Koombooloomba + Townsville + Mt Stuart + Sun Metals Solar Farm + Kidston + Invicta
+ Clare Solar Farm + Mackay) generation

(2) The FNQ demand percentage is bound between 22 and 31.
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Table D.2  Central to North Queensland grid section voltage stability equations

Coefficient

Equation | Equation 2

Measured variable

Feeder Townsville
contingency  contingency (l)

Constant term (intercept) 1,500 1,650
Total MW generation at Barron Gorge, Kareeya and Koombooloomba 0.321 -
Total MW generation at Townsville 0.172 -1.000
Total MW generation at Mt Stuart -0.092 -0.136
Number of Mt Stuart units on line [0 to 3] 22447 14.513
Total MW generation at Mackay -0.700 -0478
Total nominal MVAr shunt capacitors on line within nominated Ross area locations (2) 0453 0440
Total nominal MVAr shunt reactors on line within nominated Ross area locations (3) -0453 -0440
g;tal nominal MVAr shunt capacitors on line within nominated Strathmore area locations 0388 043
'(I'So)tal nominal MVAr shunt reactors on line within nominated Strathmore area locations 0388 043
Total nominal MVAr shunt capacitors on line within nominated Nebo area locations (6) 0.296 0470
Total nominal MVAr shunt reactors on line within nominated Nebo area locations (7) -0.296 -0470
Total nominal MVAr shunt capacitors available to the Nebo Q optimiser (8) 0.296 0470
Total nominal MVAr shunt capacitors on line not available to the Nebo Q optimiser (8) 0.296 0470
AEMO Constraint ID R QAN'C';fCN—

Notes:

(1) This limit is applicable only if Townsville Power Station is generating.
(2) The shunt capacitor bank locations, nominal sizes and quantities for the Ross area comprise the following:

Ross 132kV | x 50MVAr
Townsville South 132kV 2 x 50MVAr
Dan Gleeson 66kV 2 x 24MVAr
Garbutt 66kV 2 x I5SMVAr

(3) The shunt reactor bank locations, nominal sizes and quantities for the Ross area comprise the following:
Ross 275kV 2 x 84MVAr, 2 x 294MVAr

(4) The shunt capacitor bank locations, nominal sizes and quantities for the Strathmore area comprise the following:
Newlands 132kV I x 25MVAr
Clare South 132kV | x 20MVAr
Collinsville North 132kV I x 20MVAr

(5) The shunt reactor bank locations, nominal sizes and quantities for the Strathmore area comprise the following:
Strathmore 275kV | x 84MVAr

(6) The shunt capacitor bank locations, nominal sizes and quantities for the Nebo area comprise the following:
Moranbah 132kV I x 52MVAr
Pioneer Valley 132kV I x 30MVAr
Kemmis 132kV I x 30MVAr
Dysart 132kV 2 x 25MVAr
Alligator Creek 132kV I x 20MVAr
Mackay 33kV 2 x I5SMVAr

(7) The shunt reactor bank locations, nominal sizes and quantities for the Nebo area comprise the following:
Nebo 275kV I x 84MVAr, | x 30MVAr, | x 20.2MVAr

(8) The shunt capacitor banks nominal sizes and quantities for which may be available to the Nebo Q optimiser comprise the following:
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Nebo 275kV 2 x 120MVAr

Table D.3  Central to South Queensland grid section voltage stability equations

Constant term (intercept) 1,015
Total MW generation at Gladstone 275kV and 132kV 0.1407
Number of Gladstone 275kV units on line [2 to 4] 575992
Number of Gladstone 132kV units on line [| to 2] 89.2898
Total MW generation at Callide B and Callide C 0.0901
Number of Callide B units on line [0 to 2] 29.8537
Number of Callide C units on line [0 to 2] 634098
Total MW generation in southern Queensland (1) -0.0650
Number of 90MVAr capacitor banks available at Boyne Island [0 to 2] 51.1534
Number of 50MVAr capacitor banks available at Boyne Island [0 to 1] 25.5767
Number of 120MVAr capacitor banks available at Wurdong [0 to 3] 52.2609
Number of 120MVAr capacitor banks available at Gin Gin [0 to ] 63.5367
Number of 50MVAr capacitor banks available at Gin Gin [0 to ] 31.5525
Number of 120MVAr capacitor banks available at Woolooga [0 to 1] 47.7050
Number of 50MVAr capacitor banks available at VWoolooga [0 to 2] 229875
Number of 120MVAr capacitor banks available at Palmwoods [0 to 1] 30.7759
Number of 50MVAr capacitor banks available at Palmwoods [0 to 4] 14.2253
Number of 120MVAr capacitor banks available at South Pine [0 to 4] 9.0315
Number of 50MVAr capacitor banks available at South Pine [0 to 4] 32522
Equation lower limit 1,550
Equation upper limit 2,100 (2)
AEMO Constraint ID QAMNIL_CS, Q:NIL_CS
Notes:

(1) Southern Queensland generation term refers to summated active power generation at Swanbank E, Wivenhoe,
Tarong, Tarong North, Condamine, Roma, Kogan Creek, Braemar |, Braemar 2, Darling Downs, Oakey, Millmerran
and Terranora Interconnector and QNI transfers (positive transfer denotes northerly flow).

(2) The upper limit is due to a transient stability limitation between central and southern Queensland areas.
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Table D.4  Tarong grid section voltage stability equations

Coefficient
Measured variable 2R Saliogi2
Calvale-Halys Tarong-
contingency Blackwall contingency
Constant term (intercept) (1) 740 [,124
Total MW generation at Callide B and Callide C 0.0346 0.0797
Total MW generation at Gladstone 275kV and 132kV 0.0134 -

Total MW generation at Tarong, Tarong North, Roma, Condamine,
Kogan Creek, Braemar |, Braemar 2, Darling Downs, Oakey, Millmerran 0.8625 0.7945
and QN transfer (2)

Surat/Braemar demand -0.8625 -0.7945

Total MW generation at Wivenhoe and Swanbank E -0.0517 -0.0687

Active power transfer (MW) across Terranora Interconnector (2) -0.0808 -0.1287
Number of 200MVAr capacitor banks available (3) 7.6683 16.7396
Number of 120MVAr capacitor banks available (4) 4.6010 10.0438
Number of 50MVAr capacitor banks available (5) 19171 4.1849
Reactive to active demand percentage (6) (7) -2.9964 -5.7927
Equation lower limit 3,200 3,200

AEMO Constraint ID QMNIL_TR_CLHA  QAANIL_TR_TRBK

Notes:

(I) Equations | and 2 are offset by -I00MW and -I50MW respectively when the Middle Ridge to Abermain |10kV loop is run closed.
(2) Positive transfer denotes northerly flow.

(3) There are currently 4 capacitor banks of nominal size 200MVAr which may be available within this area.

(4) There are currently 18 capacitor banks of nominal size I20MVAr which may be available within this area.

(5) There are currently 38 capacitor banks of nominal size 50MVAr which may be available within this area.

2 ‘
one reactive demand 100

(6) Reactive to active demand percentage

active demand

Zone reactive demand (MVAr) Reactive power transfers into the [10kV measured at the 132/110kV transformers
at Palmwoods and 275/110kV transformers inclusive of south of South Pine and
east of Abermain + reactive power generation from 50MVAr shunt capacitor banks

within this zone + reactive power transfer across Terranora Interconnector.

Zone active demand (MW) Active power transfers into the |10kV measured at the 132/110kV transformers

at Palmwoods and the 275/110kV transformers inclusive of south of South Pine
and east of Abermain + active power transfer on Terranora Interconnector.

(7) The reactive to active demand percentage is bounded between 10 and 35.
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Table D.5 Gold Coast grid section voltage stability equation

Measured variable Coefficient

Constant term (intercept) [,351
Moreton to Gold Coast demand ratio (1) (2) -137.50
Number of Wivenhoe units on line [0 to 2] 17.7695
Number of Swanbank E units on line [0 to I] -20.0000
Active power transfer (MW) across Terranora Interconnector (3) -09029
Reactive power transfer (MVAr) across Terranora Interconnector (3) 0.1126
Number of 200MVAr capacitor banks available (4) 14.3339
Number of 120MVAr capacitor banks available (5) 10.3989
Number of 50MVAr capacitor banks available (6) 49412
AEMO Constraint ID QANIL_GC
Notes:

! Moreton zone active demand
(1) Moreton to Gold Coast demand ratio = - x 100
Gold Coast zone active demand

(2) The Moreton to Gold Coast demand ratio is bounded between 4.7 and 6.0.

(3) Positive transfer denotes northerly flow.

(4) There are currently 4 capacitor banks of nominal size 200MVAr which may be available within this area.
(5) There are currently |6 capacitor banks of nominal size 120MVAr which may be available within this area.

(6) There are currently 34 capacitor banks of nominal size 50MVAr which may be available within this area.
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Appendix E — Indicative short circuit currents

Tables E.| to E.3 show indicative maximum and minimum short circuit currents at Powerlink
Queensland’s substations.

Indicative maximum short circuit currents

Tables E.I to E.3 show indicative maximum symmetrical three phase and single phase to ground short
circuit currents in Powerlink’s transmission network for summer 2018/19, 2019/20 and 2020/21.

These results include the short circuit contribution of some of the more significant embedded
non-scheduled generators, however smaller embedded non-scheduled generators may have been
excluded. As a result, short circuit currents may be higher than shown at some locations. Therefore, this
information should be considered as an indicative guide to short circuit currents at each location and
interested parties should consult Powerlink and/or the relevant Distribution Network Service Provider
(DNSP) for more detailed information.

The maximum short circuit currents were calculated:

* using a system model, in which generators were represented as a voltage source of 110% of nominal
voltage behind sub-transient reactance

e with all model shunt elements removed.

The short circuit currents shown in tables E.| to E.3 are based on generation shown in Table 6.1
(together with any of the more significant embedded non-scheduled generators) and on the committed
network development as at the end of each calendar year. The tables also show the rating of the lowest
rated Powerlink owned plant at each location. No assessment has been made of the short circuit
currents within networks owned by DNSPs or directly connected customers, nor has an assessment
been made of the ability of their plant to withstand and/or interrupt the short circuit current.

The maximum short circuit currents presented in this appendix are based on all generating units online
and an ‘intact’ network, that is, all network elements are assumed to be in-service. This assumption

can result in short circuit currents appearing to be above plant rating at some locations. Where this is
found, detailed assessments are made to determine if the contribution to the total short circuit current
that flows through the plant exceeds its rating. If so, the network may be split to create ‘normally-open’
point as an operational measure to ensure that short circuit currents remain within the plant rating, until
longer term solutions can be justified.

Indicative minimum short circuit currents

Minimum short circuit currents are used to inform the capacity of the system to accommodate
fluctuating loads and power electronic connected systems (including non-synchronous generators and
static VAr compensators). Minimum short circuit currents are also important in ensuring power system
quality and stability and for ensuring the proper operation of protection systems.

Additional to this information, Powerlink provides information in the Generation Capacity Guide on the
capacity available to connect new non-synchronous generators.

Tables E.| to E.3 show indicative minimum symmetrical three phase short circuit currents at Powerlink’s
substations. These indicative minimum short circuit currents were calculated by analysing half

hourly system normal snapshots over the period | April 2017 and 31 March 2018. The minimum of
subtransient, transient and synchronous short circuit currents over the year were compiled for each
substation, with the individual outage of each significant network element.

Minimum system normal short circuit currents are also included, based on the same methodology,
instead with all network elements in-service. These short circuit currents could be used to calculate
connection capacity for proponents who would be willing to reduce capacity for specific network
outages.

These minimum short circuit currents are indicative only, and are based on history. Short circuit currents
can be lower for different generation dispatches and/or network elements out of service.
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Table E.|  Indicative short circuit currents — northern Queensland —2018/19 to 2020/21

Indicative  Indicative Indicative maximum short circuit currents
minimum  minimum
Voltage Plant Rating system post- 2018/19 2019/20 2020/21
(kV)  (lowestkA) normal contingent
fault level faultlevel 3 phase L—G 3phase L-G 3phase L-G

Substation

(kA) kA) (kA kA (kA kA (kA (kA
Alan Sherriff 132 40.0 4.2 38 132 136 13.3 13.7 13.3 13.7
Alligator Creek 132 25.0 3.0 1.7 4.6 6.0 4.6 6.0 4.6 6.0
Bolingbroke 132 40.0 2.0 19 2.5 1.9 2.5 1.9 2.5 19
Bowen North 132 40.0 20 0.5 22 2.5 2.2 2.5 22 2.5
Cairns (2T) 132 250 2.7 07 59 7.8 59 7.8 59 7.8
Cairns (3T) 132 25.0 2.7 07 59 7.8 59 7.8 59 7.8
Cairns (4T) 132 25.0 2.7 07 59 7.8 59 79 59 79
Cardwell 132 19.3 1.6 09 30 33 30 33 3.0 33
Chalumbin 275 31.5 17 1.3 4.2 44 4.2 44 4.2 44
Chalumbin 132 315 30 23 6.6 7.6 6.7 77 6.7 7.7
Clare South 132 40.0 34 29 79 8.l 79 8.1 79 8.l
Collinsville North 132 31.5 44 23 8.6 9.5 8.7 9.6 87 9.6
Coppabella 132 31.5 2.2 |4 30 34 3.1 34 3.1 34
Crush Creek 275 40.0 - - 9.1 104 94 10.7 94 10.7
Dan Gleeson (IT) 132 315 4.2 3.6 12.5 13.0 12.6 13.1 12.6 13.1
Dan Gleeson (2T) 132 40.0 4.2 3.6 12.5 12.9 12.6 13.0 12.6 13.0
Edmonton 132 40.0 2.5 08 53 6.5 54 6.6 54 6.6
Eagle Downs 132 40.0 29 1.5 44 4.3 4.5 44 4.5 44
El Arish 132 40.0 2.1 1.0 32 4.0 32 4.0 32 4.0
Garbutt 132 40.0 39 1.9 109 108 109 109 109 10.9
ge:gjga 132 400 34 29 57 53 59 54 59 54
Haughton 275 40.0 - - - - 7.1 7.0 7.1 70
Ingham South 132 31.5 1.8 07 32 3. 32 3 32 3.
Innisfail 132 40.0 1.9 12 29 35 29 35 29 35
Invicta 132 19.3 2.6 17 53 4.7 53 4.7 53 47
Kamerunga 132 153 2.3 0.8 4.5 54 4.5 54 4.5 54
Kareeya 132 40.0 2.7 2.1 5.7 6.3 57 64 57 64
Kemmis 132 315 39 1.7 6.0 6.6 6.1 6.7 6.1 6.7
King Creek 132 40.0 29 14 4.7 39 47 4.0 4.7 4.0
Lake Ross 132 31.5 - - 17.1 19.1 174 194 174 194
Mackay (2T) 132 109 34 29 49 57 4.8 55 4.8 55
Mackay (IT & 3T) 132 109 34 29 4.7 5.1 43 4.1 4.3 4.1
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Table E.I  Indicative short circuit currents — northern Queensland —2018/19 to 2020/21

Indicative  Indicative Indicative maximum short circuit currents
minimum  minimum
Voltage Plant Rating system post- 2018/19 2019/20 2020/21
(kV)  (lowestkA) normal contingent
fault level faultlevel 3 phase L—G 3phase L-G 3phase L-G

Substation

(kA) kA (kA (A (kA KA (kA (kA)
Mackay Ports 132 40.0 2.5 1.5 35 4.2 35 4.2 35 4.2
Mindi 132 40.0 32 3.0 4.5 36 4.5 37 4.5 37
Moranbah 132 109 39 3.1 74 8.8 79 9.3 79 9.3
Moranbah South 132 31.5 3.2 2.6 54 5.0 57 52 57 52
Mt McLaren 132 315 1.5 14 2.0 22 2.1 22 2.1 2.2
Nebo 275 315 4.0 35 103 106 10.6 109 10.6 10.9
Nebo 132 15.3 6.7 59 13.5 15.6 139 159 139 159
Newlands 132 25.0 24 1.3 35 39 35 39 35 39
North Goonyella 132 20.0 2.8 1.0 4.3 37 44 37 44 37
Oonooie 132 315 23 14 32 37 32 37 32 37
Peak Downs 132 315 27 1.6 4.0 36 4.1 37 4.1 37
Pioneer Valley 132 315 4.0 35 7.1 79 7.1 7.8 7.1 7.8
Proserpine 132 40.0 2.2 1.5 2.8 33 2.8 34 2.8 34
Ross 275 31.5 2.7 2.3 8.2 91 8.5 9.5 8.5 9.5
Ross 132 315 4.8 4.3 17.6 199 179 20.2 179 20.2
Springlands 132 40.0 - - 94 106 9.5 10.7 9.5 10.7
Stony Creek 132 40.0 2.5 1.2 3.6 35 36 35 36 35
Strathmore 275 315 32 2.8 92 105 9.5 109 9.5 109
Strathmore 132 40.0 4.8 2.2 9.6 I 9.8 1.2 9.8 1.2
Townsville East 132 40.0 4.0 1.6 12.8 124 12.8 12.5 12.8 12.5
Townsville South 132 219 44 39 171 207 17.3 209 17.3 209
Townsville PS 132 315 36 2.5 10.5 .1 10.6 1.2 10.6 .2
Tully 132 31.5 24 1.9 4.0 4.2 4.0 4.2 4.0 4.2
Turkinje 132 20.0 1.7 Il 29 32 29 33 29 33
Walkamin 275 40.0 - - 32 36 32 36 32 3.6
Wandoo 132 315 32 3.0 4.5 33 4.5 33 4.5 33
Woree (IT) 275 40.0 1.3 09 2.8 32 2.8 33 2.8 33
Woree (2T) 275 40.0 1.3 09 29 33 29 33 29 33
Wotonga 132 40.0 35 1.7 59 6.9 6.2 7. 6.2 7.
Yabulu South 132 40.0 4.1 37 12.5 12.0 12.7 12.0 12.7 12.0
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Table E.2  Indicative short circuit currents — central Queensland — 2018/19 to 2020/21

Plant Rating Indicative Indicative Indicative maximum short circuit currents
(lowest kA) minimum  minimum
S Voltage system post- 2018/19 2019/20 2020/21
87) fnc|>rr|nal | c;)n'lclr}gen;: 3phase L-G 3phase L-G 3phase L-G
ault level  fault leve
(A) (KA) (kA) (kA) (kA) (kA) (kA) (kA)

Baralaba 132 153 33 14 4.2 36 4.2 36 4.2 3.6
Biloela 132 20.0 35 09 7.8 8.1 79 8.1 79 8.1
Blackwater 132 109 4.0 30 53 6.5 6.3 7.5 6.3 7.5
Bluff 132 40.0 2.5 2.1 33 4.1 36 4.5 36 4.5
Bouldercombe 275 315 72 64 20.0 194 20.3 19.6 203 19.6
Bouldercombe 132 21.8 8.1 4.7 .5 13.6 .6 13.6 .6 13.6
Broadsound 275 315 5.1 4.3 .7 o 122 9.3 2.2 9.3
Callemondah 132 315 [1.0 5.6 224 250 22.5 25.0 22.5 25.0
Calliope River 275 40.0 7.6 6.8 20.8 23.7 21.0 239 21.0 239
Calliope River 132 40.0 1.7 9.7 25.1 30.2 25.2 303 25.2 30.3
Calvale 275 315 7.5 6.7 234 25.8 235 26.0 23.5 260
Calvale (IT) 132 31.5 53 1.0 8.7 9.6 8.8 9.6 8.8 9.6
Calvale (2T) 132 31.5 - - 84 92 84 9.3 84 9.3
Dingo 132 315 2.1 12 2.7 30 2.8 3.1 2.8 3.
Duaringa 132 40.0 1.7 [l 2.2 29 2.3 3.0 23 30
Dysart 132 109 3.1 1.8 44 5.1 4.6 54 4.6 54
Egans Hill 132 250 55 1.6 73 74 73 75 73 75
Gladstone PS 275 40.0 73 6.5 194 21.6 19.6 217 19.6 217
Gladstone PS 132 40.0 107 9.0 22.1 252 22.1 253 22.1 253
Gladstone South 132 40.0 9.l 7.5 164 173 164 17.3 164 17.3
Grantleigh 132 31.5 2.1 1.8 2.6 2.8 2.6 2.7 2.6 2.7
Gregory 132 315 5.6 4.7 8.6 10.0 9.8 1.0 9.8 [1.0
Larcom Creek 275 40.0 6.6 30 154 15.3 15.5 154 15.5 154
Larcom Creek 132 40.0 69 3.8 123 13.8 123 13.8 12.3 13.8
Lilyvale 275 315 33 2.6 5.6 5.6 6.1 6.0 6.1 6.0
Lilyvale 132 250 58 4.8 9.0 10.7 10.3 .9 10.3 .9
Moura 132 12.3 2.8 Il 39 4.2 39 4.2 39 4.2
Norwich Park 132 315 2.7 [l 33 2.5 34 2.5 34 2.5
Pandoin 132 40.0 4.9 12 6.2 58 6.2 5.8 6.2 5.8
Raglan 275 40.0 59 37 .9 104 12.0 104 12.0 104
Rockhampton (IT) 132 109 4.5 |7 58 6.0 58 6.0 5.8 6.0
Rockhampton (5T) 132 109 44 I.7 56 58 57 58 57 58
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Table E.2  Indicative short circuit currents — central Queensland — 2018/19 to 2020/21 (continued)

Plant Rating Indicative Indicative Indicative maximum short circuit currents
(lowest kA) minimum  minimum
Voltage system post- 2018/19 2019/20 2020/21
S LRz (kV) normal  contingent
g 3phase L-G 3phase L-G 3phase L-G
fault level fault level ) (kA) (kA) (kA) (kA) (kA)
kA (kA)
Rocklands 132 315 52 35 6.8 6.1 6.8 6.1 6.8 6.1
Stanwell 275 315 73 6.7 22.7 242 23.0 24.5 23.0 245
Stanwell 132 315 4.2 3.1 54 6.0 54 6.0 54 6.0
Waurdong 275 315 71 5.6 16.8 16.7 16.8 16.6 16.8 16.6
Wycarbah 132 40.0 34 2.6 4.2 5.1 42 5.1 4.2 5.1
Yarwun 132 40.0 6.8 4.2 12.9 14.9 12.9 149 129 149
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Table E.3  Indicative short circuit currents — southern Queensland — 2018/19 to 2020/21

.. . Indicative maximum short circuit currents
Indicative  Indicative

minimum  minimum
Voltage Plant Rating  system [ple
(kV)  (lowest kA) normal  contingent

fault level  fault level

Substation 2018/19 2019/20 2020721

3phase L-G 3phase L-G 3phase L-G

1) CA Twa) KA KA kA (KA) (KA
Ja— 275 400 67 56 181 186 182 187 182 187
J— 10 315 2 00 214 252 204 253 214 253
P 10 400 2 10 215 202 216 212 206 212
R vy 10 263 115 91 191 200 191 200 19l 200
Bl 275 315 66 59 168 185 169 186 169 186
T — 1o 374 147 32 298 370 299 371 299 37l
i 275 400 69 62 210 233 212 234 22 234
Blecksiiona 10 400 34 21 253 290 254 290 254 290
Blackwall 275 370 72 64 222 240 24 241 24 24l
Biythdale 122 400 33 24 42 52 42 52 42 52
e 330 500 60 53 234 254 236 256 236 256
R 275 400 69 47 268 310 269 3Ll 269 3l
i (i) 275 400 638 44 272 299 273 300 273 300
Bl ek 330 500 62 36 183 145 184 145 184 145
Bl Gk 12 400 3 29 38 43 38 43 38 43
Bl 10 400 106 76 172 166 172 166 172 166
Gl 12 250 53 43 80 78 79 78 79 78
o Gredle 122 400 43 35 57 52 57 52 57 52
T — 275 400 52 42 14 N7 s N7 s 17
T 12 250 79 63 161 182 16l 182 16l 182
okl N 122 400 71 58 130 0 B 120 31
Gl Gl 122 400 57 47 89 66 89 66 89 66
e —" 12 400 45 38 65 44 65 44 65 44
Coopars Crp 275 400 - - - - 75 158 175 158
ey —— 12 400 48 38 65 68 65 68 65 68
e s (1) 275 400 29 12 43 45 43 45 43 45
Bl () 275 400 29 12 43 45 43 45 43 45
Bl 12 400 49 36 69 84 69 84 69 84
Ry 12 400 32 26 40 51 40 51 40 5l
oy Gonif 12 400 40 31 52 66 52 66 52 66
GG 275 145 6. 55 109 I0l 92 86 92 86
Enen 122 200 8. 62 18 139 120 130 RO B3O
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Table E.3  Indicative short circuit currents — southern Queensland — 2018/19 to 2020/21

.. . Indicative maximum short circuit currents
Indicative  Indicative

minimum  minimum
Voltage Plant Rating  system post-

Substation (100 (lowestkA) normal " contingent 2018/19 2019/20 2020/21
e 3phase L-G 3phase L-G 3phase L-G
1) CA Ty kA (KA kA (KA (KA)

Goodna 275 40.0 6.5 52 [6.1 16.0 16.2 16.0 16.2 16.0
Goodna [10 40.0 13.5 [2.1 254 275 254 27.5 254 275
Greenbank 275 40.0 69 62 203 22.5 20.5 22.6 20.5 22.6
Halys 275 50.0 8.0 7.1 31.8 259 325 276 325 276
Kumbarilla Park (1T) 275 40.0 6.0 1.7 16.7 16.1 16.7 16.1 6.7 16.1
Kumbarilla Park (2T) 275 40.0 6.0 1.7 16.7 16.1 16.7 [6.1 6.7 16.1
Kumbarilla Park 132 40.0 84 57 13.2 152 13.2 [5.2 13.2 15.2
Loganlea 275 40.0 6.3 55 149 154 149 15.5 149 15.5
Loganlea 10 315 13.1 [1.8 228 274 229 275 229 275
Middle Ridge (4T) 330 50.0 52 3.2 12.6 2.3 12.7 12.3 12.7 12.3
Middle Ridge (5T) 330 50.0 53 3.2 13.0 2.7 13.1 2.7 13.1 2.7
Middle Ridge 275 31.5 6.7 6.0 18.1 18.3 18.3 184 18.3 184
Middle Ridge [10 18.3 10.7 9.0 21.0 24.8 21.3 252 21.3 252
Millmerran 330 40.0 5.8 52 184 19.8 18.5 19.8 18.5 19.8
Molendinar (1T) 275 40.0 4.7 2.1 8.3 8.1 8.2 8.1 8.2 8.1
Molendinar (2T) 275 40.0 47 2.1 8.3 8.1 8.2 8.1 8.2 8.1
Molendinar [10 40.0 [.7 10.2 20.0 253 19.3 24.5 [9.3 24.5
Mt England 275 315 7.1 6.3 22.5 22.8 22.7 229 22.7 229
Mudgeeraba 275 31.5 5.0 4.2 94 94 9.3 8.6 9.3 8.6
Mudgeeraba [10 250 109 10.0 18.7 22.8 174 21.0 174 210
Murarrie (IT) 275 40.0 6.0 2.5 13.1 13.5 13.2 13.5 13.2 13.5
Murarrie (2T) 275 40.0 6.0 2.5 13.1 13.6 3.2 13.7 13.2 13.7
Murarrie [10 40.0 13.5 2.2 244 294 244 29.5 244 29.5
Oakey Gt Ps [10 315 5.1 1.2 1.3 124 [.3 124 [1.3 124
Oakey [10 40.0 49 1.3 10.1 [0.1 10.1 10.0 [0.1 10.0
Orana 275 40.0 57 34 14.9 13.7 15.0 13.7 15.0 13.7
Palmwoods 275 315 52 34 84 8.8 8.5 2.0 8.5 9.0
Palmwoods 132 219 9.1 6.8 13.0 15.5 13.1 15.8 13.1 15.8
Palmwoods (7T) [10 40.0 59 2.8 72 7.5 7.3 7.6 73 7.6
Palmwoods (8T) [10 40.0 59 2.8 72 75 7.3 7.6 73 76
Redbank Plains [10 315 2.2 9.2 21.3 20.8 214 20.8 214 20.8
Richlands [10 40.0 124 10.7 22.1 22.7 22.1 22.8 22.1 22.8
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Table E.3  Indicative short circuit currents — southern Queensland — 2018/19 to 2020/21 (continued)

.. . Indicative maximum short circuit currents
Indicative  Indicative

minimum  minimum
Voltage Plant Rating  system post-
(kV)  (lowest kA) normal  contingent

fault level  fault level

Substation 2018/19 2019/20 2020/21

3phase L-G 3phase L-G 3phase L-G

(A A Tha) k) kA kA kA (kA
Rocklea (1T) 275 31.5 6.0 24 [3.2 2.3 [3.2 2.3 13.2 2.3
Rocklea (2T) 275 31.5 5.0 24 8.7 8.4 8.8 84 8.8 84
Rocklea |10 31.5 13.5 12.1 249 28.7 25.0 287 25.0 287
Runcorn 110 40.0 I1.5 8.5 194 19.6 194 19.7 194 9.7
South Pine 275 31.5 70 6.3 18.6 21.1 18.8 21.3 18.8 21.3
South Pine (East) 110 40.0 [29 1.4 21.5 275 21.6 276 21.6 27.6
South Pine (West) 110 40.0 [2.3 0.0 204 235 20.5 23.5 20.5 23.5
Sumner |10 40.0 [2.0 8.9 20.6 20.3 20.7 20.3 20.7 20.3
Swanbank E 275 40.0 69 6.2 20.7 22.8 209 229 209 229
Tangkam 110 31.5 59 4.0 13.3 24 134 24 134 124
Tarong (1) 275 31.5 8.1 7.1 33.3 347 339 35.6 339 35.6
Tarong (IT) 132 250 47 [l 58 6.0 5.8 6.0 5.8 6.0
Tarong (4T) 132 250 47 [l 58 6.0 5.8 6.0 5.8 6.0
Tarong 66 40.0 .7 7.1 5.0 6.2 [5.0 6.2 [5.0 6.2
Teebar Creek 275 40.0 48 3.2 73 72 74 VA 74 7.1
Teebar Creek 132 40.0 76 6.0 [0.1 1.2 10.8 [1.6 10.8 1.6
Tennyson 110 40.0 104 .7 16.2 |64 6.3 |64 6.3 164
Upper Kedron 110 40.0 [2.3 109 21.2 18.7 21.2 18.7 21.2 18.7
Wandoan South 275 40.0 40 3.2 7.1 77 7.1 77 7.1 77
Wandoan South 132 40.0 54 40 8.6 1.0 8.6 [1.0 8.6 [1.0
West Darra 110 40.0 13.3 [2.0 249 23.8 249 239 249 239
Western Downs 275 40.0 6.6 49 252 24.5 254 247 254 247
Woolooga 275 31.5 57 49 9.6 10.9 0.0 1.2 0.0 [1.2
Woolooga 132 20.0 9.2 7.8 13.0 5.3 134 |5.7 134 5.7
Yuleba North 275 40.0 3.5 29 58 64 5.8 64 5.8 64
Yuleba North 132 40.0 5.5 43 77 94 77 94 77 94
Note:

(1) The lowest rated plant at this location is required to withstand and/or interrupt a short circuit current which is less than the
maximum short circuit current and below the plant rating.
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Appendix F — Compendium of potential non-network solution
opportunities within the next five years

Table F.I  Potential non-network solution opportunities within the next five years

Indicative cost . Possible
Indicative non-network

Potential project (most likely Zone commissioning  TAPR

requirement

network option) date Reference

Transmissmion line

Line refit works on the $25m Ross
coastal 132kV transmission
line between Clare South

and Townsville South Up to IOMW and
substations L000MWhinthe e 2021 5572
Proserpine or Collinsville
Retirement of the inland $I15m (1) Ross area
132kV transmission line
between Clare South and
Townsville South substations
and installation of a
transformer at Strathmore
Substation
Line refit works on the $8m North Up to IOMW and June 2023 S5.73
[32kV transmission line 50MWh per day in the
between Eton tee and Mackay or Pioneer Valley
Pioneer Valley Substation area
Line refit works on the $14m Central West  Proposals which may December 2020 S5.74
[32kV transmission line significantly contribute to
between Egans Hill and reducing the requirements
Rockhampton substations in the transmission
network into the
Rockhampton area of up
to I00MW
Line refit works on the $5m Gladstone Up to I80MW and June 2019 S5.74
[32kV transmission line approximately 3,200MWh
between Callemondah and per day
Gladstone South substations
Line refit works on the [10kV ~ $24m Moreton In excess of I50MW in June 2021 S5.79
transmission lines between the CBD and inner west
South Pine to Upper Kedron suburbs of Brisbane
Line refit works on the In excess of I50MW in
[10KV transmission lines the south west suburbs of
between Rocklea, Sumner Brisbane

and West Darra

Note:

()  Operational works, such as asset retirements, do not form part of Powerlink’s capital expenditure budget. However material
operational costs, which are required to meet the scope of a network option, are included in the overall cost of that network option
as part of the RIT-T cost-benefit analysis. Therefore, in the RIT-T analysis, the total cost of the proposed option will include an
additional $10 million to account for operational works for the retirement of the transmission line.
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Table F.I  Potential non-network solution opportunities within the next five years (continued)

Possible
commissioning  TAPR
date Reference

Indicative cost
(most likely Zone
network option)

Indicative non-network
requirement

Potential project

Targeted line refit works $20m Gold Coast Proposals which may December 2025 5.7.10

on sections of the 275kV
transmission lines between
Greenbank and Mudgeeraba
substations

significantly contribute to
reducing the requirements
in the transmission
network into

to the southern Gold
Coast and northern NSW
area of over 250MW

Substations - primary plant and secondary systems

Kamerunga 132kV Substation ~ $2Im Far North Up to 60MW and June 2021 S5.7.1
replacement 900MWh per day on a

continuous basis in the

northern Cairns region
Woree 275/132kV and $19m Far North Proposals which may June 2022 S5.7.1
SVC secondary systems significantly contribute to
replacement reducing the requirements

in the Far North region.

Currently over 250MWV at

peak is injected via VWoree

Substation
Cairns 132kV secondary $8m Far North Up to 65MW and June 2023 S5.7.1
systems replacement [,000MWh per day in the

Cairns area
Dan Gleeson 132kV $5m Ross Up to 50MW and December 2020 S5.7.2
secondary systems 850MWh per day in the RIT-Tin
replacement vicinity of Dan Gleeson progress
Townsville South 132kV $12m Ross Proposals which may December 2021 S5.72
primary plant and secondary significantly contribute to
systems replacement reducing the requirements

in the Townsville area of

over 200MW at peak,

as well as providing

connection for over

450MW of generation
Ross 275/132kV primary $24m Ross Proposals which may December 2022 S5.7.2
plant replacement significantly contribute to

reducing the requirements

in the transmission

network into the

Townsville area of up to

400MW
North Goonyella 132kV $2m North Up to 2IMW and December 2020 S5.7.3
secondary systems approximatley 415MWh
replacement
Kemmis 132kV secondary $8m North Injection or demand June 2023 S573
systems replacement response of up to 32MW

on a continuous basis, and

up to 760MWh per day
Newlands 132kV primary $4m North Up to 23MW and June 2023 S574
plant replacement approximately 460MWh
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Potential project

Baralaba secondary systems
replacement

Lilyvale 275/132kV primary
plant replacement

Bouldercombe 275/132kV
primary plant replacement

Blackwater 132kV secondary
systems replacement

QAL West [32kV secondary
systems replacement

Gladstone South 132kV
secondary systems
replacement

Tarong 66kV Cable
Replacement

Tarong 275kV secondary
systems replacement

Indicative cost
(most likely
network option)

$8m

$9m

$26m

$5m

$5m

$15m

$3m

$lim

Central West

Central West

Central West

Central West

Gladstone

Gladstone

South West

South West

Indicative non-network
requirement

Injection at Moura of up
to 36MW or a reduction
of 36MW or 34MWH per
day at Moura and

Biloela

Proposals which may
significantly contribute to
reducing the requirements
in the transmission
network into the central
west and northern

Bowen Basin area of up to
370MW

Injection at either
Bouldercombe, or closer
to the loads on the

Energy Queensland 66kV
network, of up to 275MW

Up to 260MW and
approximately 2,650MWh
per day

Up to 40MW and
approximately 800MWh

Proposals which may
significantly contribute to
reducing the requirements
in the transmission
network into the
Gladstone area of up to
200MW

Up to 24MW and
approximately 200MWh
per day

Proposals which may
significantly contribute to
reducing the requirements
in the transmission
network into the South
West zone of over
55MW at peak as well

as providing connection
for over 2,000MW of
generation and power
transfer capacity of over
3,600MW

Potential non-network solution opportunities within the next five years (continued)

Possible
commissioning
date

December 2020

June 2021

December 2022

June 2023

December 2022

June 2023

June 2019

December 2021

2018

TAPR

Reference

S5.74
RIT-Tin
progress

S574

S5.74

S5.74

S5.74

S5.74

S57.6

S576
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Table F.I  Potential non-network solution opportunities within the next five years (continued)

Possible
commissioning  TAPR
date Reference

Indicative cost
(most likely Zone
network option)

Indicative non-network
requirement

Potential project

Palmwoods 275kV secondary ~ $7/m

systems replacement

Moreton

Proposals which may
significantly contribute to
reducing the requirements
in the transmission
network into South-East
Queensland, as well as
providing injection to
Energex for the Sunshine
Coast and Caboolture
areas of over 400MW

June 2021

S5.79

Belmont 275kV secondary
systems replacement

$9m

Moreton

Proposals which may
significantly contribute to
reducing the requirements
in the transmission
network into the CBD
and south-eastern
suburbs of Brisbane of
over 700MW

December 2020 S5.79

Abermain |10kV secondary
systems replacement

$7/m

Moreton

Proposals which may
significantly contribute

to reducing the
requirements in the
transmission network into
the Ipswich, Lockrose,
Gatton areas and into the
south-western suburbs of
Brisbane of over 200MW

June 2021

S5.79

Redbank Plains 110kV
primary plant replacement

$3m

Moreton

Up to 25MW and
approximately 350MWh
per day

June 2022

S5.79

Murarrie [10kV secondary
systems replacement

$25m

Moreton

Proposals which may
significantly contribute to
reducing the requirements
in the transmission
network into the CBD
and south-eastern
suburbs of Brisbane of
over 300MW

June 2023

S5.79

Mudgeeraba 275kV
secondary systems
replacement

$lém

Gold Coast

Proposals which may
significantly contribute to
reducing the requirements
in the transmission into
the southern Gold Coast
and northern NSW area
of over 250MW

December 2021

S5.7.10
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Table F.I  Potential non-network solution opportunities within the next five years (continued)

Indicative cost Indicative non-network Possible
TAPR

Potential project (most likely Zone commissioning

requirement

network option) date Reference

Substations - transformers

Ingham South 132/66kV $6m Ross Up to 20MW and December 2019 5.72
transformers replacement 300MWh per day on a RIT-T in
continuous basis: progress

Installation of one
transformer only and
either:

(i) non-network of up to
20MW and 300MWh
per day

(i) dynamic voltage
support of up to I5SMVAr,
and network support

of up to IOMW and
[IOMWh per day

Kemmis 132/66kV $4m North Up to 32MW and December 2020 S5.7.3
transformer replacement approximately 760MWh

per day
Lilyvale 132/66kV $10m Central West ~ Up to 120MW and June 2021 S5.74
transformers replacement approximately |,700MWh

per day, or up to 25MW
and 300MWh per day
(to support two smaller
transformers)

Bouldercombe 275/132kV $7m Central West  Injection at either June 2021 S5.74
transformers replacement Bouldercombe, or closer

to the loads on the Ergon

Energy 66kV network,

of up to 275MW and

3,500MWh per day

Blackwater 132/66/11kV $5m Central West  Provide support to the June 2022 S5.74
transformers replacement Ergon Energy 66kV

network of up to 160MW

and 2,000MWh per day in

the Blackwater area

Redbank Plains [10/11kV $5m Moreton Up to 25MW and June 2024 S5.79
transformers replacement approximately 350MWh
per day
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Appendix G — Glossary

AEMC Australian Energy Market Commission FNQ Far North Queensland
AEMO Australian Energy Market Operator GFC Global Financial Crisis
AER Australian Energy Regulator GIS Geospatial Information Systems
AFL Available Fault Level GSP Gross State Product
BSL Boyne Smelter Limited GWh Gigawatt hour
CAA Connection and Access Agreement HV High Voltage
CBD Central Business District HVDC High Voltage Direct Current
CEH Clean Energy Hub ISP Integrated System Plan
COAG Council of Australian Governments [USA |dentified User Shared Assets
CPI Consumer Price Index JPB Jurisdictional Planning Body
CcQ Central Queensland KA Kiloampere
CQ-SQ Central Queensland to Southern KV Kilovoltage
Queensland LNG Liquified Natural Gas
CQ-NQ Central Queensland to North LTTW Lightning Trip Time Window
Queensland
csSG Coal Seam Gas MVA Megavolt Ampere
DCA Dedicated Connection Assets MVA? Megavolt Ampere reactive
DER Disbributed Energy Resources Mw Megawatt
DILGP Department of Infrastructure, Local MWh Megawatt hour
Government and Planning NCIPAP Network Capability Incentive
DNRME Deparment of Natural Resources, Parameter Action Plan
Mines and Energy NEFR National Electricity Forecasting
DNSP Distribution Network Service Report
Provider NEM National Electricity Market
DSM Demand Side Management NEMDE National Electricity Market Dispatch
EDQ Economic Development Queensland Engine
EFI AEMO's Electricity Forecast Insights NER National Electricity Rules
Ell Energy Infrastructure Investments NINESR g:ﬁ;j&irge?iaegfmem
EMS Energy Management System NSCAS Network Support and Control
EQI Expression of Interest Ancillary Services
ESOO Electricity Statement of Opportunity NSP Network Service Provider
EV Electric vehicles NTNDP National Transmission Network
£y Ernst & Young Development Plan
FCAS Frequency Control Ancillary Services NSW New South Wales
FFR Fast Frequency Response NQ North Queensland
FIT Feed-in tariff NWD Non-weather dependent
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Appendix G - Glossary (continued)

Transmission Annual Planning Report

OFGS Over Frequency Generation Shedding UVLS Under Voltage Load Shed
PoE Probability of Exceedance VRE Variable renewable energy
PSITAG Power System Issues Technology VSC Voltage Source Converter
Advisory Group WD Weather dependent
PS Power Station
PSCR Project Specification Consultation
Report
PSFRR Power System Frequency Risk Review
PV Photovoltaic
QAL Queensland Alumina Limited
QER Queensland Energy Regulator
QHES Queensland Household Energy Survey
QNI Queensland/New South Wales
Interconnector
QRET Queensland Renewable Energy Target
REZ Renewable Energy Zone
Regulatory Investment Test for
Distribution
RIT-T Regulatory Investment Test for
Transmission
RoCoF Rates of change of frequency
RTA Rio Tino Aluminium
SCR Short Circuit Ratio
SDA State Development Area
SEQ South East Queensland
SAET South Australian Energy
Transformation
SPS Special Protection Scheme
SQ South Queensland
STATCOM  Static Synchronous Compensator
SvC Static VAr Compensator
SWQ South West Queensland
SynCon Synchronous Condensor
TAPR Transmission Annual Planning Report
TNSP Transmission Network Service
Provider
UFLS Under Frequency Load Shed

261



	Appendix A – Forecast of connection point maximum demands
	Appendix B – Powerlink’s forecasting methodology
	Appendix C – Estimated network power flows
	Appendix D – Limit equations
	Appendix E – Indicative short circuit currents
	Appendix F – Compendium of potential non‑network solution opportunities within the next five years
	Appendix G - Glossary



