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1 - Introduction

In previous years the Electricity Statement of Opportunities (ESOQ) has contained an assessment of
the electricity supply outlook for the coming two years, as well as a longer term assessment looking
ten years ahead. AEMO has recognised that the information contained within the ESOO is typically of
interest to two distinct audiences seeking information on:

¢ longer term information beyond the two year time frame which is likely to influence investment
decisions; and

e adequacy of the supply/demand balance for the upcoming two years and what if any actions are
being proposed by AEMO.

In order to better serve these two distinct audience needs, AEMO will now produce the following two
separate but related reports:

o Power System Adequacy - Two Year Outlook (Two Year Outlook) focusing on the coming two
years; and

o Electrical Statement of Opportunities (ESOO) looking at years three to ten.

This Two Year Outlook is presented by examining the following two key scenarios:

e Expected scenario — based on the most probable forecasts and anticipated generation availability.

e Sensitivity scenario — examines potential impact of withdrawal of 995 MW of older plant distributed
across the NEM regions.

In addition to this report, AEMO continuously monitors the adequacy of the power system and
provides information to market participants so that they have the opportunity to respond to potential
issues. Much of this information is available on the AEMO web site.

The demand forecasts used for this Two Year Outlook are consistent with the longer term demand
forecast projections used for the ESOO. These forecasts are based on a number of assumptions
about the economy and government policy, including climate change policies. Developed prior to the
Australian Government’s delay of the Carbon Pollution Reduction Scheme, the economic forecasts
incorporate the effects of a carbon price. The forecasts do not consider the potential impact on the
NEM of a resource rent tax, or more generally any policy statements or positions since June 2010.

The generation capacity forecasts used for this Two Year Outlook include all existing generation and
committed new generation projects based on information available in June 2010. On this basis, the
new Mortlake generator in Victoria has been assumed to be available by summer 2010/11. Although
this Two Year Outlook does include a sensitivity scenario to examine the potential impact of
generation withdrawal, no specific analysis has been performed in response to recent policy
statements within Victoria regarding the potential shutdown of generating units at Hazelwood power
station.

2 - Key Conclusions

AEMO’s assessment of the supply outlook for the coming two year period is that the power system is
expected to have sufficient supply capacity to meet the forecast peak demand plus Minimum Reserve
Level (MRL) for all NEM regions. As a result, at the time of preparing this report AEMO is not
intending to invoke the Reliability and Emergency Reserve Trader (RERT) tender process.

AEMO has also assessed the energy adequacy of the power system, as well as a range of additional
power system measures. In all cases, AEMO has concluded that the power system is expected to be
able to meet all relevant reliability and security criteria.

© AEMO 2010 2
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The assessments outlined above were carried out by AEMO using the expected forecast conditions
and supply capability as advised by jurisdictions and market participants. In addition to this expected
analysis, AEMO has also performed a sensitivity analysis with 995 MW of generation plant across the
NEM regions assumed to be unavailable. This sensitivity scenario was examined by AEMO to
understand how well the power system could withstand an unexpected withdrawal of generation
capacity.

The results of the sensitivity scenario analysis indicate that although there could be some operational
complexities during peak demand periods, in general the power system would be able to withstand
the withdrawal of 995 MW of generation plant distributed across the NEM regions without suffering
any serious consequences.

The remainder of this report provides a brief summary of all analysis performed by AEMO and an
overview of the results. More detailed information is available on the AEMO website at
http://www.aemo.com.au/electricityops/psa2010.html.

3 - Expected Scenario

This chapter provides a brief explanation of the power system operational assessment performed by
AEMO using the expected generation and demand information. Based on this assessment AEMO
then decides whether it is necessary to intervene to obtain additional generation or demand side
capacity.

AEMO has carried out the operational assessment for the coming two years by considering the power
system adequacy against the following measures:

e capacity reserve

e energy reserve

e frequency control

e interconnector capability

e post contingency control, and
e voltage control.

Where relevant, these power system adequacy criteria have been assessed against high and low
demand scenarios' as well as high and low wind generation scenarios.

The demand forecast information used in the preparation of this report is that which was updated by
the jurisdictional planning authorities in mid 2010. Except where otherwise noted, the generation
capacities are in accordance with the information provided by the generating companies in their
Medium Term Projected Assessment of System Adequacy (medium term PASA) information. Chapter
8 of this report contains more information regarding inputs and assumptions.

The following sub-sections provide an overview of the assessment that has been performed by
AEMO, and a summary of the results. More detailed descriptions of the assessment and results are
available on the AEMO website at http://www.aemo.com.au/electricityops/psa2010.html.

' The high and low demand forecasts use the 10% and 50% probability of exceedence forecasts respectively.
See section 8.1 for further detail.
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3.1 Reserve Capacity .

The reserve capacity assessment compares the amount of supply available within each region of the
NEM with the expected 10% probability of exceedence (POE) peak demand during the two year
period. A Minimum Reserve Level (MRL) is taken into account within each region to ensure that
regional unserved energy does not exceed 0.002% of annual energy while allowing for the possibility
of unexpected loss of generation.

The results of the reserve capacity assessment are summarised in this document by describing the:

e number of days the supply capacity is less than the forecast peak demand plus reserve margin;
and

e MW amount by which the supply available falls short of the forecast peak demand plus reserve
margin.
AEMO performs a weekly assessment of the two year capacity reserve outlook using the medium
term PASA in accordance with its Rules obligations®. The results of the medium term PASA
assessment are published each week and closely monitored by AEMO to assess the adequacy of
forecast electricity capacity reserve to meet the potential peak demands for the coming two years.
Where reserve capacity shortfalls are indicated in the medium term PASA, AEMO ensures that the
NEM generator participants are aware of the forecast shortfall, and are given the opportunity to revise
their generation availability.

If a forecast reserve capacity shortfall should persist, AEMO will give consideration to commencing
the RERT tender process as described in chapter 7.

The results presented in this document are based on the medium term PASA assessment performed
by AEMO on 8 July 2010.

Table 3.1 Regional reserve capacity3 - expected scenario

QLD 0 0 0 0
NSW 0 0 0 0
VIC 0 0 0 0
SA 0 0 0 0
TAS 0 0 0 0

These results indicate that no reserve shortfalls are forecast and therefore AEMO is not intending to
invoke the RERT tender process.

Each week the medium term PASA is re-assessed and the results are published on AEMQO’s website
at http://www.aemo.com.au/data/outlook.html.

2 See Rule clause 3.7.2 which describes the requirements for the medium term PASA

% Based on medium term PASA assessment performed on 8 July 2010.
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3.2 Energy Adequacy .

The energy adequacy assessment considers any restrictions to the amount of energy that scheduled
generating units are able to provide due a range of factors including fuel shortages, cooling water
restrictions and environmental limits. These energy restrictions are then assessed on a regional basis
compared with the energy and demand forecasts.

The need to perform energy assessments became apparent when the prolonged drought began to
impact upon hydro and some thermal generators. Initially this assessment was done by AEMO and
published in the form of the drought reports®. Since early 2010, new Rules obligations came into
effect which require AEMO to use information provided by NEM participants in preparing a quarterly
Energy Adequacy Assessment Projection (EAAP) report. The following results are a summary of the
most recent EAAP assessment which was published on 30 June 2010.

The energy adequacy assessment differs from the capacity assessment described in the previous
section in a number of ways. Capacity assessments are carried out by considering the
supply/demand balance at a specific point in time. Energy assessments are more complex as the
energy available from an energy limited generator can be scheduled at any time, but once it has been
used, that energy is no longer available. The question of when to utilise the energy from a range of
energy limited generators is complex, and is managed by AEMO by using probabilistic modelling
techniques. This technique determines the amount of unserved energy (USE) that is considered likely
to occur within each region during a period of time.

The following table provides a high level summary of the results of the most recent EAAP analysis
performed by AEMO. These results assume short term average rainfall. More detail is available on
the AEMO website at http://www.aemo.com.au/electricityops/psa2010.html.

Table 3.2 Energy assessment — expected scenario®

QLD 7 9.2 0.0000% 29 781 0.0001%
NSW 36 45.2 0.0001% 14 135 0.0000%
viC 22 27.8 0.0001% 30 4.7 0.0001%
SA 18 8.5 0.0001% 26 78 0.0001%
TAS 0 0 0.0000% 0 0 0.0000%

The analysis of energy adequacy under the expected scenario indicate that sufficient energy should
be available to ensure that any unserved energy will be less than the reliability standard of 0.002%
set by the Reliability Panel.

*The drought reports are available on AEMO'’s website at http://www.aemo.com.au/electricityops/eaap.html

® Based on EAAP assessment results as published on 30 June 2010.
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3.3 Frequency Control .

Power system frequency provides a measure of the balance between the instantaneous electrical
power output from generators, and electrical power consumption. If this balance is not maintained,
the frequency of the power system will increase or decrease. It is important to maintain the power
system frequency close to its nominal value of 50 cycles per second to ensure that electrical
equipment operates safely and correctly.

AEMO purchases a range of Frequency Control Ancillary Services (FCAS) from market participants
to enable adequate control of power system frequency, including regulating services for normal
operating conditions and contingency services for fast response following events such as the loss of a
generating unit.

As part of the assessment of power system frequency control adequacy, AEMO firstly looked back at
relevant trends during the past few years to establish whether there are any specific frequency control
issues emerging. Chapter 6 provides a summary of some of the more significant trends that have
been identified by AEMO. Arising from this trend analysis, AEMO has concluded that one of the key
emerging frequency control issues is islanded operation of the Victorian and South Australian
regions.

Although it is not normally regarded as a credible risk, the power system has on rare occasions
become severed at an interconnection point, resulting in two electrically islanded networks. When this
occurs, one of the initial challenges for AEMO is to ensure that the power system frequency in the two
electrically islanded networks remains within acceptable limits as set by the frequency operating
standard.

As well as the amount of FCAS available within each island, another important factor in the effective
management of frequency is the amount of electrical inertia within each island. Electrical inertia is a
measure of the rotating mass of generators and electrical motors operating on the power system at
any given point in time. A higher inertia results in the power system frequency being less susceptible
to frequency variations due to sudden disturbances such as the formation of electrical islands.
Electrical inertia tends to reduce as more wind powered generators come on line displacing existing
generators which have higher inertia values.

Due to the large number of wind powered generators operating and committed to be built in the South
Australia and Victoria regions the amount of system inertia in these regions could decrease at times
of high wind generation. A large reduction in system inertia could have implications on the ability of
the power system to operate within the frequency operating standards. Power system inertia in
regions other than South Australia and Victoria is considered unlikely to change significantly over the
next two years.

Based on recent operational history of the power system, the points in the network where electrical
islanding is likely to result in the largest frequency disturbances are:

e Loss of the Victoria to South Australia AC interconnector due to a non-credible contingency event
causing South Australia to become an asynchronous electrical island; and

o Loss of the New South Wales to Victoria interconnectors due to a non-credible contingency event
causing Victoria, Tasmania and South Australia to become one electrical island.

AEMO has carried out studies of the above two electrical islanding scenarios for a range of simulation
cases including high and low demand, and high and low wind generation. The results of these studies
are summarised in the following table.

© AEMO 2010 6
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Table 3.3 Frequency control assessment — expected scenario

SA
Islanded

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

SA & Vic
Islanded

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

The frequency operating standards in South Australia allow for wider frequency deviations under
islanding situations with the result that whilst the frequency operating standards may be maintained,
load shedding could still occur.

The frequency operating standards that apply for a combined island of the South Australian and
Victorian regions is more stringent than those that apply to islanding of the South Australian region
only. However the frequency operating standards are maintained for all South Australia and Victoria
islanding scenarios despite the possibility for load shedding to occur.

In both the South Australia island and South Australia - Victoria island studies the frequency deviation
observed in the high wind generation case was larger than the frequency deviation observed in the
low wind generation cases due to the reduced inertia.

The potential impact of reduced inertia due to increasing wind generation in the Tasmanian region
was examined in late 2008 as part of the Reliability Panel review of the Tasmanian frequency
operating standards. That review concluded that reduced inertia was not expected to cause
frequency control issues for the period up to the end of 2012. Further information is available at
http://www.aemc.gov.au/Market-Reviews/Completed/Review-of-Frequency-Operating-Standards-for-

Tasmania.html.

An important measure of the adequacy of the power system is the ability to transfer power from one
region to another. AEMO has reviewed the recent trends in the power flow across interconnectors to
identify which interconnectors are operating at or near their limits, or are trending towards these
limits. The results of this trend analysis are summarised in chapter 6 of this report.

3.4 Interconnector Capability

Having determined which interconnectors are operating near, or trending towards their operational
limits, AEMO then carried out further analysis of these interconnectors to determine how these limits
might be impacted by increased wind generation. The following assumptions were made:

e The transient and voltage stability constraints which have been setting regional export and import
limits for the past two years will continue to do so for the next two years.

e Additional wind generation capacity will displace existing generating units based on historic
market data.

© AEMO 2010 7
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The following table summarises the potential reduction in the interconnector limits under high and low
demand conditions.

Table 3.4 Potential change to interconnector limit - expected scenario

QNI: Import (QLD to NSW) 0 -250 MW
Basslink: Import (VIC to TAS) 0 -250 MW
VIC-NSW: Import (NSW to VIC) -50 MW -150 MW
VIC-NSW: Export (VIC to NSW 0 - 150 MW
Murraylink: Export (VIC to SA) 0 -100 MW
Heywood: Import (SA to VIC) -150 MW -500 MW
Heywood: Export (VIC to SA) 0 -200 MW

These results show that at times of high demand, the ability to transfer power out of the South
Australian region could be restricted somewhat. The material effect of this is likely to be small as
under high demand conditions, the South Australian region is unlikely to have significant surplus
generation capacity to export substantially into other regions.

Under low demand conditions the results suggest that the ability to transfer power between the
regions could be substantially impacted, with the biggest restriction being on flows from South
Australia to Victoria. At times of low demand, these restrictions are unlikely to be significant from a
power system reliability point of view, but will restrict the ability of participants to trade across regional
boundaries.

3.5 Post Contingency Control .

The power system is operated such that it is able to withstand any single credible contingency event
without moving outside of its operating limits. This is referred to as a secure operating condition. A
further requirement is that following a contingency event, the power system must be returned to a
secure state within 30 minutes, where it can withstand a subsequent contingency event.

The ability to return the power system to a secure operating state within 30 minutes of a contingency
event occurring is dependent on the ability to change the output of scheduled generating units in the
NEM at an adequate rate of change. The standard contingency event catered for is the loss of the
largest generating unit in any region. AEMO also considered the possible sudden reduction in wind
generation within each region due to sudden changes in wind speed. Normally a contingency event
like this is facilitated by power flows occurring across interconnectors. To simulate the worst case
however, the studies done for this assessment assumed that no interstate support was available.

Wind generators have limited ability to control their power output in response to a contingency event.
Therefore in general terms, as the amount of power supplied by wind generators increases in the
NEM, the power system’s post contingency response capability may be degraded. To examine this
further, both high wind and low wind scenarios have been studied in all regions except for
Queensland and New South Wales, as the amount of installed wind generation in these regions is
currently relatively small.

© AEMO 2010 8
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Table 3.5 Post contingency response capability — expected scenario

QLD N/A Sufficient N/A Sufficient
NSW N/A Sufficient N/A Sufficient
VIC Sufficient Sufficient Sufficient Sufficient

SA Sufficient Sufficient Sufficient Sufficient
TAS Sufficient Sufficient Sufficient Sufficient

The results of these studies indicate that for the range of conditions examined the power system has
sufficient capacity to recover to a secure operating state within 30 minutes of a credible contingency
event occurring or sudden reduction in a regional wind generation.

3.6 Voltage Control .

AEMO regularly monitors voltage levels on the transmission network and notes any significant
voltage fluctuations or trends that would warrant closer examination. Based on this regular monitoring
and trend analysis, AEMO has examined the potential voltage fluctuations for a number of locations
to identify whether future voltage control issues are considered possible or likely. The following table
presents a summary of the analysis for a number of locations where some voltage fluctuations have
occurred in the past.

Table 3.6 Probability of voltage control difficulties — expected scenario

Hadspen, TAS Possible Possible Rare Rare
CEBIGEI, Likely Likely Possible Possible
TAS
Gordon, TAS Possible Possible Rare Rare
Beaconsfield . .
West, NSW Possible Possible Rare Rare
Moorabool, Vic Rare Rare Possible Possible

Voltage control in these locations is not expected to deteriorate significantly over the next two years.
Reinforcements to the network are likely to see some voltage control issues ameliorated whilst
increased wind generation capacity is unlikely to significantly exacerbate any current voltage control

problems.

© AEMO 2010
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4 - Sensitivity Scenario

The scenario outlined in chapter 3 describes what are considered to be the most likely power system
outcomes. When considering power system adequacy it is prudent to also consider sensitivity
scenarios. Each year, the Two Year Outlook will include a sensitivity scenario, the nature of which will
be updated in response to emerging trends and options.

For this year's Two Year Outlook, the sensitivity scenario examines the potential impact of the
unplanned retirement of 995 MW of older generating units across the NEM. It should be noted that
this scenario does not examine the potential impact of the withdrawal of 995 MW of generation
capacity from any single region.

AEMO recognises that there are a number of complex and dynamic factors that influence generating
unit retirement decisions, and makes no representation as to the actual likelihood of this scenario
occurring. This scenario is intended purely as a sensitivity study to examine the potential for certain
key measures to cause issues with power system adequacy.

The sensitivity scenario chosen by AEMO is summarised as follows:

QLD 200 MW

NSW 500 MW

VIC 200 MW

SA 60 MW

TAS 35 MW

TOTAL 995 MW
4.1 Reserve Capacity .

AEMO has performed an assessment of reserve capacity using the same medium term PASA tool
described in chapter 3.1, with modified inputs to reflect the sensitivity scenario. This sensitivity
scenario would not be used by AEMO in making a decision to commence the RERT tender process,
as it is not considered to be the expected outcome. It has been provided as an indication of what
could occur under different circumstances.

Table 4.1 Regional reserve capacity — sensitivity scenario

QLD 0 0 0 0
NSW 0 0 0 0
vIC 0 0 0 0
SA 0 0 0 0
TAS 0 0 0 0
© AEMO 2010 10
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These results indicate that despite the withdrawal of 995 MW of generation across the NEM under
this sensitivity scenario, the forecast reserve capacity would meet the reliability requirements in all
regions for the next two years.

4.2 Energy Adequacy

Energy adequacy for the sensitivity scenario has been assessed by AEMO using the same EAAP tool
as described in chapter 3.2, with modified inputs to reflect the sensitivity scenario. The results of this
assessment using short term average rainfall are outlined in the following table.

Table 4.2 Energy assessment - sensitivity scenario

QLD 18 37.4 0.0000% 48 184.7 0.0001%
NSW 53 193.0 0.0001% 40 92.7 0.0000%
VIC 29 69.6 0.0001% 38 115.4 0.0001%
SA 19 13.9 0.0001% 29 12.1 0.0001%
TAS 0 0 0.0000% 0 0 0.0000%

These results indicate that the withdrawal of 995 MW of generation capacity has resulted in an
increase in the potential amount of unserved energy as compared to table 3.2. However, these
slightly higher unserved energy results for this sensitivity scenario are still within the 0.002% reliability
standard set by the Reliability Panel.

4.3 Frequency Control

The frequency control adequacy for the sensitivity scenario has been assessed by AEMO using the
same approach as described in chapter 3.3, with modified inputs to reflect the sensitivity scenario.
The results of this assessment are summarised in the following table.

Table 4.3 Frequency control assessment — sensitivity scenario

SA Island

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

SA & Vic
Island

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

Frequency operating
standards maintained

Load shedding possible

© AEMO 2010



I
POWER SYSTEM ADEQUACY - TWO YEAR OUTLOOK

These results indicate that whilst the retirement of 995 MW of generation does cause a reduction in
power system inertia, for most cases the effect is not significant enough to substantially change
power system frequency performance. The results suggest that the frequency operating standards
will be maintained although load shedding may be necessary following certain non-credible
contingency events.

4.4 Interconnector Capability

AEMO has assessed the capability of the interconnectors described in chapter 3.4 to determine what
impact the withdrawal of the 995 MW of generation across the NEM would have on the interconnector
limits. The results of this assessment are summarised in the following table.

Table 4.4(a) Potential change to interconnector limit - sensitivity scenario

Basslink: Import (VIC to TAS) 0 -150 MW
VIC-NSW: Import (NSW to VIC) -100 MW -100 MW
VIC-NSW: Export (VIC to NSW) 0 -50 MW

Murraylink: Export (VIC to SA) 0 -50 MW

Heywood: Import (SA to VIC) -300 MW -300 MW

Heywood: Export (VIC to SA) 0 -100 MW

The changes to the interconnector limits caused by the withdrawal of 995 MW of generation across
the NEM are less onerous than the changes identified in table 3.4. This is because the analysis done
in chapter 3.4 identified the impact of wind generation replacing those generating units that have the
greatest impact on interconnector limits. The analysis done in this sensitivity scenario however
examined the impact of a nominated range of generators totalling 995 MW which did not necessarily
have a large impact on interconnector limits.

The combined effect of both these analysis can be approximated by adding the impacts from table
3.4 and table 4.4(a). The results of this are shown in the following table:

Table 4.4(b) Combined impact of additional wind generation and generation retirement

QNI: Import (QLD to NSW) 0 -250 MW
Basslink: Import (VIC to TAS) 0 -400 MW
VIC-NSW: Import (NSW to VIC) -150 MW -250 MW
VIC-NSW: Export (VIC to NSW) 0 -200 MW
Murraylink: Export (VIC to SA) 0 -150 MW
Heywood: Import (SA to VIC) -450 MW -460 MW
Heywood: Export (VIC to SA) 0 -300 MW
© AEMO 2010 12
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It should be noted that the results in table 4.4(b) represent a very pessimistic scenario in which 995
MW of generation has been withdrawn across the NEM, and in addition, further generating units
which have a direct impact on the interconnector limits are also assumed to be unavailable.

4.5 Post Contingency Control

The same contingency events described in chapter 3.5 were assessed under the sensitivity scenario
conditions, with the results summarised in the following table.

Table 4.5 Post contingency response capability — sensitivity scenario

QLD N/A Sufficient N/A Sufficient
NSW N/A Sufficient N/A Sufficient
VIC Sufficient Sufficient Sufficient Sufficient

SA Sufficient Sufficient Sufficient Sufficient
TAS Sufficient Sufficient Sufficient Sufficient

These results show that despite the retirement of 995 MW of base load generation, the power system
still retains sufficient capability to return to a secure operating state within 30 minutes of a credible
contingency event occurring.

4.6 Voltage Control .

Voltage control capability was assessed for the sensitivity scenario using the same locations as
described in chapter 3.6 of this document. The results are summarised in the following table.

Table 4.6 Probability of voltage control difficulties — sensitivity scenario

Hadspen, TAS Possible Possible Rare Rare
CEREEE, Likely Likely Possible Possible
TAS
Gordon, TAS Possible Possible Rare Rare
Beaconsfield . .
West, NSW Possible Possible Rare Rare
Moorabool, Vic Rare Rare Possible Possible

These results are identical to the expected scenario, indicating that there should be no significant
issues managing voltage levels at these locations under the sensitivity scenario.

© AEMO 2010 13
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5 - Scenario Comparison

The sensitivity scenario used for this Two Year Outlook is more onerous than the expected scenario
in terms of maintaining a secure and reliable power system. It is therefore not surprising that in nearly
all of the assessments carried out, the power system capability is more stressed in the sensitivity
scenario compared to the expected scenario. However AEMO’s analysis indicates that the withdrawal
of 995 MW of generation across the NEM should not cause significant operational issues over the
next two years.

The following table provides a side by side high level comparison of the results from the expected and
sensitivity scenarios.

Table 5 - Scenario comparison

. No shortfalls. Minor shortfalls in Victoria and South Australia.
Capacity reserve Not sufficient to initiate RERT.
All regions within 0.002 % USE standard. All regions within 0.002 % USE standard.
Energy reserve
Frequency operating standards maintained Frequency operating standards maintained

Frequency control

Some reductions in interconnector capability. Not | Some reductions in interconnector capability. Not

Interconnector
capability expected to result in reliability or security issues. | expected to result in reliability or security issues.
Post contingency Sufficient capability. Sufficient capability.
control
Some issues likely in Tasmania. Possibility of Some issues likely in Tasmania. Possibility of
Voltage control issues in Victoria and NSW issues in Victoria and NSW

6 - Review of Trends

In deciding what sensitivity scenario to examine in this Two Year Outlook, AEMO firstly looked back
over the past two years to get an insight into which system performance parameters have exceeded
limits, or are trending towards a limit. This approach is intended to ensure that we utilise the analysis
resources efficiently by studying only those parameters that are considered most likely to impact on
the power system capability in the coming two years.

AEMO’s review of recent trends included an examination of the following:

e duration and extent of constraint equations binding (reaching a limit) or violating (exceeding a
limit) on interconnectors;

e voltage excursions and limit violations;
o frequency excursions and limit violations; and
e power system recovery following significant contingency events.

The following sub sections provide a summary of the findings of the trend analysis.
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6.1 Constraint Equations

AEMO has examined the past two years of constraint behaviour for the inter-regional interconnectors
and has identified the following high level trends.

QNI Slightly increasing trend to being constrained on import into NSW.

Terranora Slightly increasing trend to being constrained on import into NSW.

VIC-NSW Relatively equal time constrained on import and export. No significant trend apparent.
Heywood Relatively equal time constrained on import and export. No significant trend apparent.
Murraylink Relatively equal time constrained on import and export. No significant trend apparent.
Basslink Mainly constrained on import into Tasmania. Steady trend.

Although there were slight increasing trends for some of the interconnectors, there was no strong
trend emerging which would suggest that any interconnector is likely to impose significant power
system security issues in the foreseeable future.

6.2 Voltage Excursions .

AEMO’s examination of voltage fluctuations during the past two years has indicated that in general,
there are no clear trends which would suggest any emerging issues with voltage control. The main
items to note from the trend analysis are:

e The regions with the most instances of over-voltage events have been Tasmania, New South
Wales and Victoria. The trend for these regions is steady.

e The regions with the most instances of under-voltage events are Tasmania and Victoria. The trend
for these regions is steady.

o South Australia and Queensland have experienced very few voltage excursion events during the
past two years.

6.3 Frequency Excursions .

A measure of the ability of the power system to respond adequately to frequency deviations is the
time taken to recover the power system frequency back to the normal operating band. In assessing
this capability, AEMO has analysed the instances where the recovery of frequency to the normal
operating band has taken longer than 5 minutes. The following graph shows the results of this
analysis.
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Diagram 6.3: Frequency excursions longer than 5 minutes
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This analysis suggests that there is no significant increase in the number of instances where power
system frequency requires greater than 5 minutes to recover to the normal operating band.

6.4 Post Contingency Performance .

To observe the trend of the ability of the power system to respond to contingency events, AEMO has
examined the instances of LOR1 conditions over the past two years. LOR1 is a condition which is
declared by AEMO whenever the forecast amount of capacity reserve is insufficient to recover from
the loss of the two largest generating units on the power system, taking into account the ramp rate
capability of the remaining generating units.

Looking over the past two years of data, it is apparent that the regions where LOR1 has been
declared most often are Victoria and South Australia, typically during the months of January and
February. No particular trend is apparent to suggest that the declaration of LOR1 conditions is
becoming more prevalent.

7 - RERT

Where AEMO determines that the projected power system reliability is insufficient to substantially
meet the relevant power system security and reliability standards, AEMO may enter into reserve
contracts under the provisions of the RERT as set out in clause 3.20 of the National Electricity Rules.
If AEMO decides to commence reserve contract negotiations it must publish a notice announcing its
intention. The cost sharing arrangements associated with any reserve contracts must be negotiated
with the relevant jurisdictions.

Based on its assessment carried out to date, AEMO is of the view that reliability reserve outlook is
sufficient to avoid the need for AEMO to commence a tendering process for reserve contracts. AEMO
will continue to review this assessment on a regular basis, and will issue a market notice should this
decision change.
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8 - Inputs and Assumptions

8.1 Demand Forecasts

The demand forecasts used for this Two Year Outlook are consistent with the longer term demand
forecast projections used for the ESOO. These forecasts are based on a number of assumptions
about the economy and government policy, including climate change policies. Developed prior to the
Australian Government’s delay of the Carbon Pollution Reduction Scheme, the economic forecasts
incorporate the effects of a carbon price. The forecasts do not consider the potential impact on the
NEM of a resource rent tax, or more generally any policy statements or positions since June 2010.

The table below summarises the regional peak demand forecasts used as part of this Two Year
Outlook.

Table 8.1 Regional peak demand forecasts (MW)

QLD 10,524 8,986 10,948 9,401 10,012 8,865 10,416 9,274
NSW 15,657 15,077 16,169 15,448 14,687 14,648 15,169 14,999
VIC 10,783 8,429 11,103 8,650 10,063 8,262 10,367 8,477
SA 3,530 2,710 3,630 2,790 3,220 2,580 3,330 2,660
TAS 1,623 1,968 1,550 1,976 1,498 1,944 1,625 1,951
© AEMO 2010 17
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8.2 Demand Side Participation and Non-Scheduled Generation

The analysis used for the Two Year Outlook included the expected demand side participation and
contribution from non-scheduled generation from each region consistent with the forecasts contained
in the ESOOQO. The following table summarises the forecasts used in the Two Year Outlook.

Table 8.2 Regional demand side participation and non-scheduled generation contribution

(MW)
QLp® 50 51 180 180
NSW 50 51 460 502
VIC’ 58 61 51 58
SA 19 19 77 77
TAS 0 5 77 77

8.3 Minimum Reserve Levels

The Reliability Panel has determined that AEMO should aim to ensure that no more than 0.002% of
customer energy demand in any region should be interrupted due to lack of supply availability. AEMO
translates this requirement into a minimum regional reserve level which is then used in the
operational forecasts.

AEMO updated the MRL calculations in mid 2010 and the updated figures are outlined in the
following table:

Table 8.3 Minimum reserve levels (MW)

2010/11 MRL 829 -1548 653 -131 144
2011/12 MRL 913 -1564 530 -268 144

® QLD Non-schedule generation figure does not include Yarwun as information was not finalised at time of
producing this report.

" VIC Non-schedule generation figure does not include Anglesea Power Station which for historical reasons is
modelled as a scheduled generator in the energy adequacy and capacity reserve assessments.
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8.4 Wind Generation

The scenarios considered for this report include high and low wind generation cases. The wind .
generation estimates are based on current installed wind generation capacity as well as committed
wind generation projects scheduled to come on line in the two year outlook period. The output of
these wind generators was estimated using probabilistic forecasts using 5% POE forecasts for the
high wind generation case, and 95% POE forecasts for the low wind generation case.
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9 - Glossary

Electricity Statement of
Opportunities (ESOO)

Document published by AEMO each year which provides forecast
information for the upcoming 10 years relevant to potential
investors in electricity infrastructure.

Energy Adequacy Assessment
Projection (EAAP)

Tool used by AEMO to perform the quarterly assessment of the
impact of energy limitation in the NEM due to factors such as
drought, fuel shortages etc.

Frequency Control Ancillary
Services (FCAS)

This refers to the ability to automatically control generation or load
in response to deviations in power system frequency. AEMO
ensure that at all times, there is sufficient FCAS enabled on the
power system to maintain power system frequency within defined
limits.

Medium Term Projected
Assessment of System
Adequacy (medium term PASA)

Tool used by AEMO to perform a weekly assessment of the
capacity reserve outlook for the coming two years.

Minimum Reserve Level (MRL)

The reserve margin calculated under 10% probability of
exceedence (POE) scheduled maximum demand (MD) conditions
required in a region to meet the Reliability Standard.

Probability of Exceedence
(POE)

Statistical likelihood that an estimate might be exceeded. This is
used to express long term demand forecasts where a number of
factors influence the actual outcome. For example, the 10% POE
level of maximum demand corresponds to the level that is
statistically likely to be exceeded in one year out of ten.

Reliability and Emergency
Reserve Trader (RERT)

Where AEMO enters into reserve contracts under the provisions of
clause 3.20 of the National Electricity Rules in response to a
forecast power system reliability shortfall.

Unserved Energy (USE)

The amount of energy that cannot be supplied because there is
insufficient generation capacity, demand-side participation (DSP),
or network capability to meet demand.

Under the provisions of the Reliability Standard, each region’s
annual USE can be no more than 0.002% of its annual energy
consumption. Compliance is assessed by comparing the 10-year
moving average annual USE for each region with the Reliability
Standard.
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DISCLAIMER

This publication has been prepared by the Australian Energy Market Operator Limited (AEMO) using
information available at 8 July 2010, unless otherwise specified.

The purpose of publication is to provide technical and market data and information regarding the
supply and demand balance in the National Electricity Market (NEM) for the next two years.

Some information available after 8 July 2010 might have been included in this publication where it
has been practicable to do so.

Information in this publication does not amount to a recommendation in respect of any possible
outcome and does not purport to contain all of the information that a prospective investor or
participant or potential participant in the NEM might require. The information contained in this
publication might not be appropriate for all persons and it is not possible for AEMO to have regard to
the objectives, financial situation, and particular needs of each person who reads or uses this
publication. The information contained in this publication may contain errors or omissions, or might
not prove to be correct.

In all cases, anyone proposing to rely on or use the information in this publication should
independently verify and check the accuracy, completeness, reliability, and suitability of that
information (including information and reports provided by third parties) and should obtain
independent and specific advice from appropriate experts.

Accordingly, to the maximum extent permitted by law, neither AEMO, nor any of AEMO’s advisers,
consultants or other contributors to this publication (or their respective associated companies,
businesses, partners, directors, officers or employees):

(@) make any representation or warranty, express or implied, as to the currency, accuracy,
reliability or completeness of this publication and the information contained in it; and

(b)  shall have any liability (whether arising from negligence, negligent misstatement, or otherwise)
for any statements, opinions, information or matter (expressed or implied) arising out of,
contained in or derived from, or for any omissions from, the information in this publication, or in
respect of a person’s use of the information (including any reliance on its currency, accuracy,
reliability or completeness) contained in this publication.

Copyright Notice

AEMO is the owner of the copyright and all other intellectual property rights in this publication. All
rights are reserved. This publication must not be re-sold without AEMQ’s prior written permission. All
material is subject to copyright under the Copyright Act 1968 (Cth) and permission to copy it, or any
parts of it, must be obtained in writing from AEMO.
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