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EXECUTIVE SUMMARY  
To assist TransGrid in identifying the likely areas of network development over the next Revenue 

Reset period from 2009/10 to 2013/14, potential generation development paths for the region of 

New South Wales over the next ten years have been assessed through the application of a scenario 

analysis methodology.   
 

This analysis was completed in February 2008.  All inputs to the modelling were developed from 

publicly available information.  ROAM recognises that information may have been released since 

this time, which may reduce or increase the likelihood of projects assessed in this report.  The 

release of subsequent announcements, reports, and government policy, such as the decision to lease 

existing electricity generators to private operators, may impact upon the underlying assumptions 

used in this report. 
 

The methodology is based on the identification of four separate ótheme setsô defining the direction 

of the energy sector in the region of New South Wales.  These theme sets relate to: 

 

¶ Market demand for grid supplied electricity in NSW; 

 

¶ The availability of water to both thermal wet cooled and hydroelectric plant in the NSW, 

Queensland, Snowy, Victoria and Tasmanian regions; 

 

¶ Potential for increased interconnector capability between Queensland, Snowy and NSW 

regions, and; 

 

¶ Influences on new generation projects stemming from the imposition of a more rigorous 

greenhouse gas abatement policy and including the potential for increased availability of 

gas in NSW. 

 

The generation developments that have been assessed cover a mix of thermal gas and coal fired 

plant, wind generation and other renewable technologies including biomass.  The level of new 

entrant generation required to support the growth in demand even in low load growth and increased 

interconnection scenarios is considerable.  A reasonable mix of technologies is therefore necessary 

in order to provide a reliable and secure supply network. 

 

The increased uptake of wind generation in New South Wales is not expected to have a significant 

effect on the overall level required of the various technologies of scheduled generation.  The 

intermittency of wind dictates that only a small proportion of the total capacity provided by these 

stations should be allowed for in minimum reserve margin calculations
1
.  Therefore, even if a high 

proportion of all announced wind projects proceeds (say 1300MW) there would still be 

considerable need for other coal, open cycle gas and combined cycle gas plant to sustain load 

growth. 

 

ROAM has incorporated the latest information from the 2007 TransGrid Annual Planning Report 

and the 2007 NEMMCO Statement of Opportunities (and subsequent update) documents in this 

analysis. 

                                                
1
 Minimum reserve margin calculations by NEMMCO set the lowest level of installed capacity in each 

region of the NEM to meet the reliability standards set by AEMCôs Reliability Panel.  
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The following table summarises the themes, which were developed and studied in this scenario 

analysis: 

 

Table A ï List of Themes Studied 

1. Load Growth 2. Inter -Regional Trade 

Theme Description Theme Description 

L10
1
 

 

Low economic growth with 10% 

probability of exceedance demand. 

BAU 

 
Inter-regional trading levels 

maintained at current levels. 

M10 Medium economic growth with 10% 

probability of exceedance demand. 

QNI Queensland ï New South Wales 

Interconnector (QNI) upgrade 

increases bi-directional transfer 

capability by nominally 500MW.  

New South Wales - Snowy 

Interconnector remains at current 

levels. 

H10 High economic growth with 10% 

probability of exceedance demand. 

NSW-

SNOWY 

New South Wales - Snowy 

Interconnector upgrade increases bi-

directional transfer capability by 

nominally 500MW.  Queensland ï 

New South Wales Interconnector 

(QNI) remains at current levels. 

3. Water Availability  4. Greenhouse Policy 

Theme Description Theme Description 

BAU No water restrictions in place, 

following a return to satisfactory 

levels for major hydro and thermal 

station water storages across the 

Eastern States. 

BAU Current State and Federal greenhouse 

policies are maintained consistent 

with present arrangements.  Coal 

projects are in the minority but remain 

economically favourable. 

LIMITED  Persistent water restrictions / low 

rainfall restrict output from Snowy 

Hydro, Victorian and Tasmanian 

hydro-electric capacity and 

NSW/QLD wet cooled thermal 

generating plant.  Peak generation 

capability of wet cooled thermal plant 

is maintained at current maxima. 

CO2 Tax Significant change in greenhouse 

policy, with the introduction of a 

nominally $35.00/t CO2-e tax/trading 

scheme.  New coal projects highly 

unlikely.  Additional gas supplies 

made available.  Increased incentive 

for renewable technologies. 

 

Using the combination of these four theme sets, thirty six discrete development scenarios were 

constructed encompassing a range of widely differing market development paths.  The relative 

likelihood of each of these development paths was assessed using a probabilistic methodology, 

which takes a óTop-downô theme-based approach and a óBottom-upô individual project-based 

approach and combines the two strategies, through a process of moderation. 

  

                                                
1
 Reliability standards in the National Electricity Market (NEM) are based on ensuring that installed 

generating capacity in each region is sufficient to meet 1 in 10 year peak demands, which are here referred to 

as L10, M10 or H10, depending on the respective economic growth scenario. 
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The following chart summarises the relative probabilities determined for each of those thirty six 

scenarios (final probabilities marked in red): 

 

Figure A ï Final Scenario Probabilities 

 

 

The outcome of the scenario analysis as seen in the chart above is a set of thirty six scenarios 

which have corresponding generating plant installation programmes matching the projected state 

peak demand and at least meeting the NSW minimum reserve margin.  The probability that has 

been determined for each of these scenarios varies significantly.  Nevertheless it may be 

important for TransGrid to address each of the scenarios in order to provide a reliable view of the 

variability of future generating patterns. 
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1 INTRODUCTION  
In support of its next regulated revenue application covering the period 2009-10 to 2013-14, 

TransGrid has requested ROAM Consulting (ROAM) to provide an analysis of prospective 

generation development scenarios.  The future generation development pattern in the NEM and in 

NSW specifically is subject to market forces resulting from competitorsô assessments of a wide 

range of factors including forecast future electricity prices, meeting NEMMCOôs minimum reserve 

margins, and expectations of electricity growth rates.  Hence it is appropriate to assess the need for 

network developments against a set of backgrounds that represent the more probable likely future 

generation developments. 

 

The scenario analysis conducted relates primarily to assisting TransGrid in identifying the need for 

load driven transmission augmentations associated with various generation development, 

interconnector capacity and load forecast assumptions.  Generator connection assets are not 

addressed by this methodology. 
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2 SCENARIO ANALYSIS METHODOLOGY  
The methodology used in this assessment has been designed to deliver a forward-looking view of a 

number of plausible market development scenarios, specifically focusing on the New South Wales 

region. 

 

The approach is summarised in the diagram below: 

 

Figure 2.1 ï Methodology for identifying market development scenarios 

 

 

Specific comments are made with respect to each of the steps identified above: 

Step 1)   Scenario Theme Sets Identified 

The following theme sets were used in the study: 

1) Three themes within the Load Growth scenario theme set: 

-  Low, Medium and High load growth.  The three theme set limbs relate to economic 

growth levels, each considering 10% poe demand.  ROAM has considered only the 

10% poe demands as the NEM reliability standards require TNSPs to plant the 

system in order to meet one in ten year peak demands.   

2) Three themes within the Inter-Regional Trading theme set: 

-  Business as Usual, QNI Upgrade, and Snowy-NSW Upgrade.  The upgrade 

scenarios incorporate a potential upgrade of 500MW on the respective 

interconnector.  Both the QNI interconnector and the Snowy-NSW interconnector 
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are the subject of ongoing assessments that could result in an augmentation decision, 

as discussed in the TransGrid APR 2007.  The 2007 NEMMCO SOO also identifies 

these particular interconnector augmentations worthy of further investigation. 

500MW has been considered as a realistic upgrade path for both alternatives which 

would support significant changes in power flows and be feasible within the next 

revenue reset period. 

3) Two themes within the Water Availability theme set: 

-  Business as Usual and Limited Water Availability .  The limited water scenario 

reduces the annual energy capability of the Snowy Hydro, Victorian and Tasmanian 

hydro-electric stations and the QLD and NSW wet-cooled thermal stations, however 

only Snowy Hydro capacity is anticipated  to reduce at times of peak loads.  The 

limited water scenario would therefore provide reduced support to NSW at times of 

peak demand, owing to the need to conserve water to meet uncertain future 

conditions. 

4) Two themes within the Greenhouse Policy theme set: 

-  Business as Usual and CO2 Tax.  The CO2 Tax theme set foreshadows the 

introduction of a nominally $35.00/t CO2-e carbon tax (or equivalent carbon trading 

scheme) within the period of the revenue reset.  The Business as Usual theme 

reflects the present situation whereby a variety of schemes have been introduced to 

curb emissions but without an umbrella price for CO2 mitigation. 

Other developments consisting of high impact, but low probability events, for example the 

development of major geothermal power stations, have not been considered within the 

report.  These exceptional scenarios would result in a substantial shift in generation patterns 

requiring separate treatment by the regulator, and are therefore not within the scope of the 

Revenue Reset Scenario Analysis.  The timing of such developments is also likely to be 

beyond the current regulatory reset period. 

The defined theme sets and themes are discussed in detail in Section 3 of this report. 

Step 2)   Theme Probabilities and Top Down Scenario Weightings 

Each of the themes has been assigned a relative probability of proceeding.  The probabilities 

associated with each are listed below: 
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Table 2.1 ï Initial Scenario Probabilities 

1. Load Growth 2. Inter-Regional Trade 

Theme  Theme  

L10 15% BAU 55% 

M10 70% QNI 35% 

H10 15% NSW-SNOWY 10% 

3. Water Availability  4. Greenhouse Policy 

Theme  Theme  

BAU 35% BAU 40% 

LIMITED  65% CO2 Tax 60% 

 

From the themes contained within the four theme sets of Load Growth, Inter-Regional Trade, 

Water Availability and Greenhouse Policy, thirty six (36) discrete combinations are possible.  

Each of these combinations forms a óscenarioô. The relevant theme probabilities are 

combined to produce a óTop-Downô Weighting for each of the thirty six scenarios using the 

following formula: 

 

TDW = WLoad ³ WTrade ³ WWater³ WGreenhouse 

 

where TDW is the Top Down Weighting, and W is a theme weighting. 

 

The Top Down Weighting for each of the scenarios was calculated to be as follows: 

 

Table 2.2 ï Top Down Weightings for each Scenario 

Scenario Scenario Theme Combination 

Combination of 

Probabilities 

Top-Down 

Weighting 

1 L10 * BAU * BAU * BAU  0.15 * 0.55 * 0.35 * 0.4 1.16% 

2 L10 * BAU * BAU * CO2 Tax 0.15 * 0.55 * 0.35 * 0.6 1.73% 

3 L10 * BAU * Lim ited * BAU 0.15 * 0.55 * 0.65 * 0.4 2.15% 

4 L10 * BAU * Limited * CO2 Tax 0.15 * 0.55 * 0.65 * 0.6 3.22% 

5 L10 * QNI * BAU * BAU  0.15 * 0.35 * 0.35 * 0.4 0.74% 

6 L10 * QNI * BAU * CO2 Tax 0.15 * 0.35 * 0.35 * 0.6 1.10% 

7 L10 * QNI * Limited * BAU 0.15 * 0.35 * 0.65 * 0.4 1.37% 

8 L10 * QNI * Limited * CO2 Tax 0.15 * 0.35 * 0.65 * 0.6 2.05% 

9 L10 * Snowy-NSW * BAU * BAU 0.15 * 0.1 * 0.35 * 0.4 0.21% 

10 L10 * Snowy-NSW * BAU * CO2 Tax 0.15 * 0.1 * 0.35 * 0.6 0.32% 

11 L10 * Snowy-NSW * Limited * BAU 0.15 * 0.1 * 0.65 * 0.4 0.39% 

12 L10 * Snowy-NSW * Limited * CO2 Tax 0.15 * 0.1 * 0.65 * 0.6 0.59% 

13 M10 * BAU * BAU * BAU  0.7 * 0.55 * 0.35 * 0.4 5.39% 
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Table 2.2 ï Top Down Weightings for each Scenario 

Scenario Scenario Theme Combination 

Combination of 

Probabilities 

Top-Down 

Weighting 

14 M10 * BAU * BAU * CO2 Tax 0.7 * 0.55 * 0.35 * 0.6 8.09% 

15 M10 * BAU * Limited * BAU  0.7 * 0.55 * 0.65 * 0.4 10.01% 

16 M10 * BAU * Limited * CO2 Tax 0.7 * 0.55 * 0.65 * 0.6 15.02% 

17 M10 * QNI * BAU * BAU  0.7 * 0.35 * 0.35 * 0.4 3.43% 

18 M10 * QNI * BAU * CO2 Tax 0.7 * 0.35 * 0.35 * 0.6 5.15% 

19 M10 * QNI * Limited * BAU 0.7 * 0.35 * 0.65 * 0.4 6.37% 

20 M10 * QNI * Limited * CO2 Tax 0.7 * 0.35 * 0.65 * 0.6 9.56% 

21 M10 * Snowy-NSW * BAU * BAU 0.7 * 0.1 * 0.35 * 0.4 0.98% 

22 M10 * Snowy-NSW * BAU * CO2 Tax 0.7 * 0.1 * 0.35 * 0.6 1.47% 

23 M10 * Snowy-NSW * Limited * BAU 0.7 * 0.1 * 0.65 * 0.4 1.82% 

24 M10 * Snowy-NSW * Limited * CO2 Tax 0.7 * 0.1 * 0.65 * 0.6 2.73% 

25 H10 * BAU * BAU * BAU  0.15 * 0.55 * 0.35 * 0.4 1.16% 

26 H10 * BAU * BAU * CO2 Tax 0.15 * 0.55 * 0.35 * 0.6 1.73% 

27 H10 * BAU * Limited * BAU 0.15 * 0.55 * 0.65 * 0.4 2.15% 

28 H10 * BAU * Limited * CO2 Tax 0.15 * 0.55 * 0.65 * 0.6 3.22% 

29 H10 * QNI * BAU * BAU  0.15 * 0.35 * 0.35 * 0.4 0.74% 

30 H10 * QNI * BAU * CO2 Tax 0.15 * 0.35 * 0.35 * 0.6 1.10% 

31 H10 * QNI * Limited * BAU 0.15 * 0.35 * 0.65 * 0.4 1.37% 

32 H10 * QNI * Limited * CO2 Tax 0.15 * 0.35 * 0.65 * 0.6 2.05% 

33 H10 * Snowy-NSW * BAU * BAU 0.15 * 0.1 * 0.35 * 0.4 0.21% 

34 H10 * Snowy-NSW * BAU * CO2 Tax 0.15 * 0.1 * 0.35 * 0.6 0.32% 

35 H10 * Snowy-NSW * Limited * BAU 0.15 * 0.1 * 0.65 * 0.4 0.39% 

36 H10 * Snowy-NSW * Limited * CO2 Tax 0.15 * 0.1 * 0.65 * 0.6 0.59% 

 

Therefore the scenarios with the highest Top-Down Weighting are Scenarios 15 and 16: 

medium load growth, with no interconnector expansion, limited water availability and either 

the current basket of greenhouse reduction measures or a new greenhouse policy aimed at 

significantly reducing greenhouse emissions, at 10.01% and 15.02% respectively.   

 

Step 3)   Potential Generation Developments identified 

 

A total of 52 new projects of the technology types, locations and fuel types presently 

applicable to NSW were included in the study.  These projects were based upon information 

already available to ROAM Consulting through published documents.  All new generation 

options are publicly announced projects, with parameters as per the best publicly available 



Report to: 

 

NEM FORECASTING 
Scenarios for Revenue Reset Application ï 

2009-10 to 2013-14 
 

Trg00010 
20 February 2008 

 

ROAM Consulting Pty Ltd 

 

www.roamconsulting.com.au  

MAIN REPORT 

 

Page 6 of 34 
 

information.  Each of the projects considered appears in the Project Listing section in the 

Appendices (Appendix C), including details of size, plant type and location. 

 

In order to include the potential generation developments in the scenario analysis process, it 

was necessary to assign rankings to each project describing its likelihood of proceeding.  

These rankings were converted into a numerical figure for use in the analysis process.  The 

ranking categories chosen and corresponding numerical weightings were: 

 

Table 2.3 ï Project Rankings and Weightings 

Code Ranking Weighting 

D Definite 100% 

VH Very High 80% 

H High 60% 

M Moderate 30% 

L Low 10% 

 

Each potential project was assigned a Ranking from the table above.  The selection of a 

ranking was based heavily upon the proportion of reported key milestones achieved by each 

project, including the acquisition of land, the purchase of equipment, the acquisition of 

approvals and licences, the achievement of power sales, the finalisation of finance and the 

commencement of construction.  Generally, projects that had achieved more of these 

milestones were given a higher ranking.  However, other factors were also taken into 

account, such as known economic drivers (or disincentives), opposition to the project (for 

example, from local councils), the determination of the projectôs proponent, and the elapsed 

time between announcements regarding the project. 

 

In assigning probabilities of completion to each of the identified projects, ROAM has been 

mindful of the current and prospective gas supply considerations within New South Wales, 

advised by a consultant on gas supplies and pipeline capacities. 

 

Step 4)   Scenario óPlantingô and Bottom-Up Scenario Weightings 

 

A manual methodology was used for óplantingô each of the thirty-six scenarios, consistent 

with the approach used in previous assignments of this nature for TNSPs.  Each plant is also 

assigned a year indicating the earliest time by which it could be commissioned. 

 

Each of the scenarios was then óplantedô to reflect the combination of themes from which the 

scenario was comprised.  The following factors were considered when performing this task: 

 

-  The earliest possible year of entry condition was strictly enforced ï projects were not 

allowed to be shifted to an earlier than achievable year to satisfy a supply shortfall; 

-  Where multiple plants of a similar type or size were able to be selected concurrently, 

the project with the higher óprobabilityô ranking was typically installed first; 

-  Sufficient capacity was installed to ensure that where possible, a realistic balance 

between supply and demand was maintained; 



Report to: 

 

NEM FORECASTING 
Scenarios for Revenue Reset Application ï 

2009-10 to 2013-14 
 

Trg00010 
20 February 2008 

 

ROAM Consulting Pty Ltd 

 

www.roamconsulting.com.au  

MAIN REPORT 

 

Page 7 of 34 
 

-  Where interconnector upgrades were included in the scenario, the NSW supply 

portfolio tended towards a tighter supply-demand balance reflecting the greater level 

of imports from the expanded interconnector.  Where interconnector upgrades were 

not included, the supply-demand balance tended to remain neutral; 

-  Scenarios that included the alternate greenhouse policy, introducing a significant 

carbon emissions trading scheme or carbon tax, also included increased incentives 

for the uptake of renewable technologies.  These cases therefore tend towards a 

higher level of wind generation; 

-  In planting scenarios to meet the minimum reserve margin conditions, wind farms 

were assumed to contribute a maximum of 8% of their installed capacity at the time 

of a 10% POE system peak demand, in line with independently assessed figures
1
, 

and; 

-  Many óiterationsô of the planting procedure were performed and cross-checks 

completed in order to reach a plausible planting outcome for all scenarios. 

 

Factors affecting the location of new plant developments within New South Wales were 

considered through the creation of the scenarios above. 

 

The Top-Down Weightings for each scenario generally reflect the likelihood that particular 

combinations of scenario themes will occur.   

 

However, they do not address the uncertainty relating to which of the various prospective 

generation developments of each type will be developed under the particular theme.  

 

For this purpose, Bottom-Up Scenario Weightings were derived as the sum of the weightings 

applicable to each of the generation projects assumed to proceed within a given scenario.  

The Bottom-Up Weighting was calculated as follows: 

 

BUWScenario i = [(WP1 + WP2 + é) / NPIScenario i] / ×i=1 to 36(APWScenario i) 
 

Where BUW is the Bottom Up Weighting, WP1, WP2, etc are the individual 

probabilities of each of the projects installed at any point within scenarioôiô, 

NPI is the number of plants installed throughout scenario óiô, and 

APWScenario i, or[(WP1 + WP2 + é) / NPIScenario i], is the average 

plant weighting of each Scenario óiô. 

 

The Bottom-Up Weighting can therefore be interpreted as the average weighting of the plant 

selected in a scenario, compared with all of the scenarios.  An example of this calculation is 

provided for the L10-QNI-BAU-BAU scenario, for which the Bottom-Up Scenario 

Weighting was calculated to be 3.1% : 

 

                                                
1 The following is a quote from ESIPCôs Planning Council Wind Report to ESCOSA regarding the assumed capacity 

factor of wind generation during the time of South Australiaôs regional peak demand:  

ñéit is prudent to leave the current Figure of between 7% and 8% for the calculation of the supply-demand balance to 

accommodate for this currently unquantifiable reduction at peak load until more detailed operational information is 

obtained.ò 
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Table 2.4 ï Example Bottom-Up Weighting Calculation 

Plant installed within the scenario Plant Ranking Plant Weighting 

Tallawarra D 100% 

Uranquinty D 100% 

Lake Munmorah D 100% 

Broadwater Sugar Mill D 100% 

Condong Sugar Mill D 100% 

Eraring Black Start Turbine D 100% 

Eraring Upgrade VH 80% 

Mt Piper Upgrade H 60% 

Snowy Plains (Berridale) VH 80% 

Harwood H 60% 

Ulan Unit 1 M 30% 

Ulan Unit 2 M 30% 

Sum of plant weightings (SumPW) 

= (1.0+1.0+1.0+1.0+1.0+1.0+0.8+0.6+0.8+ 

0.6+0.3+0.3) = 9.4 

Number of Plants Installed (NPI) 12 

Average Plant Weighting in Scenario (APW) = SumPW / NPI = 0.78 

Bottom-Up Weighting of Scenario (BUW)  

=APW / SUM (All scenario APWôs) = 0.78 / 24.9 = 

3.1%  

 

The Bottom-Up Weighting calculation gives a high value where the selected plant within the 

scenario consists of projects primarily of high likelihood, and a low value where most of the 

selected plant is of a low likelihood.  The Bottom-Up Weighting of a scenario can therefore 

be quite different from the Top-Down Weighting relative to the weightings of the other 

scenarios. 

 

The calculated Bottom-Up Weighting for each of the 36 scenarios is shown below: 

 

Table 2.5 ï Bottom-Up Weightings for each Scenario 

Scenario Scenario Theme Combination Bottom-Up Weighting 

1 L10 * BAU * BAU * BAU  3.0% 

2 L10 * BAU * BAU * CO2 Tax 2.7% 

3 L10 * BAU * Limited * BAU  2.9% 

4 L10 * BAU * Limited * CO2 Tax 2.8% 

5 L10 * QNI * BAU * BAU  3.1% 

6 L10 * QNI * BAU * CO2 Tax 3.0% 

7 L10 * QNI * Limited * BAU 2.9% 
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Table 2.5 ï Bottom-Up Weightings for each Scenario 

Scenario Scenario Theme Combination Bottom-Up Weighting 

8 L10 * QNI * Limited * CO2 Tax 2.7% 

9 L10 * Snowy-NSW * BAU * BAU 3.2% 

10 L10 * Snowy-NSW * BAU * CO2 Tax 2.7% 

11 L10 * Snowy-NSW * Limited * BAU 2.9% 

12 L10 * Snowy-NSW * Limited * CO2 Tax 2.7% 

13 M10 * BAU * BAU * BAU  2.9% 

14 M10 * BAU * BAU * CO2 Tax 2.7% 

15 M10 * BAU * Limited * BAU  2.8% 

16 M10 * BAU * Limited * CO2 Tax 2.3% 

17 M10 * QNI * BAU * BAU  3.1% 

18 M10 * QNI * BAU * CO2 Tax 2.6% 

19 M10 * QNI * Limited * BAU 2.8% 

20 M10 * QNI * Limited * CO2 Tax 2.5% 

21 M10 * Snowy-NSW * BAU * BAU 3.0% 

22 M10 * Snowy-NSW * BAU * CO2 Tax 2.6% 

23 M10 * Snowy-NSW * Limited * BAU 3.1% 

24 M10 * Snowy-NSW * Limited * CO2 Tax 2.5% 

25 H10 * BAU * BAU * BAU  2.9% 

26 H10 * BAU * BAU * CO2 Tax 2.6% 

27 H10 * BAU * Limited * BAU 2.8% 

28 H10 * BAU * Limited * CO2 Tax 2.2% 

29 H10 * QNI * BAU * BAU  2.9% 

30 H10 * QNI * BAU * CO2 Tax 2.7% 

31 H10 * QNI * Limited * BAU 2.7% 

32 H10 * QNI * Limited * CO2 Tax 2.4% 

33 H10 * Snowy-NSW * BAU * BAU 3.0% 

34 H10 * Snowy-NSW * BAU * CO2 Tax 2.7% 

35 H10 * Snowy-NSW * Limited * BAU 2.9% 

36 H10 * Snowy-NSW * Limited * CO2 Tax 2.6% 

 

In this scenario analysis, it can be observed that the Bottom-Up Weightings are tightly 

clustered between 2.2% and 3.2%.  This low degree of volatility results from the high level of 

new entrant plant required; due to the large amount of load growth in NSW; even in the low 

growth scenario, a reasonable level of both likely and unlikely plant is required in most 

scenarios.  This tends to indicate that no scenario is either highly dominant or inconsequential 

from a bottom up perspective. 
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Step 5)   Calculation of the Initial Scenario Probability 

 

The Initial Scenario Probability is determined from the combination of the Top-Down 

Weighting and the Bottom-Up Weighting.  It is calculated as follows: 

 

ISPScenario i = (TDWScenario i * BUWScenario i) / ×i=1 to 36(TBWScenario i) 
 

Where ISP is the Initial Scenario Probability, TDW is the Top-Down 

Weighting, BUW is the Bottom-Up Weighting, and TBWScenario i is the Top 

Bottom Weighting of Scenario óiô(i.e. TDWScenario i * BUWScenario i). 

 

The Initial Scenario Probability for each of the thirty-six scenarios was calculated to be as 

follows: 

Table 2.6 ï Initial Scenario Probabilities for each Scenario 

Scenario Scenario Theme Combination Initial Scenario Probability  

1 L10 * BAU * BAU * BAU  1.3% 

2 L10 * BAU * BAU * CO2 Tax 1.7% 

3 L10 * BAU * Limited * BAU  2.4% 

4 L10 * BAU * Limited * CO2 Tax 3.3% 

5 L10 * QNI * BAU * BAU  0.9% 

6 L10 * QNI * BAU * CO2 Tax 1.3% 

7 L10 * QNI * Limited * BAU 1.5% 

8 L10 * QNI * Limited * CO2 Tax 2.1% 

9 L10 * Snowy-NSW * BAU * BAU 0.2% 

10 L10 * Snowy-NSW * BAU * CO2 Tax 0.3% 

11 L10 * Snowy-NSW * Limited * BAU 0.4% 

12 L10 * Snowy-NSW * Limited * CO2 Tax 0.6% 

13 M10 * BAU * BAU * BAU  5.9% 

14 M10 * BAU * BAU * CO2 Tax 8.3% 

15 M10 * BAU * Limited * BAU  10.4% 

16 M10 * BAU * Limited * CO2 Tax 13.0% 

17 M10 * QNI * BAU * BAU  4.0% 

18 M10 * QNI * BAU * CO2 Tax 5.1% 

19 M10 * QNI * Limi ted * BAU 6.8% 

20 M10 * QNI * Limited * CO2 Tax 9.0% 

21 M10 * Snowy-NSW * BAU * BAU 1.1% 

22 M10 * Snowy-NSW * BAU * CO2 Tax 1.4% 
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Table 2.6 ï Initial Scenario Probabilities for each Scenario 

Scenario Scenario Theme Combination Initial Scenario Probability  

23 M10 * Snowy-NSW * Limited * BAU 2.1% 

24 M10 * Snowy-NSW * Limited * CO2 Tax 2.5% 

25 H10 * BAU * BAU * BAU  1.2% 

26 H10 * BAU * BAU * CO2 Tax 1.7% 

27 H10 * BAU * Limited * BAU 2.2% 

28 H10 * BAU * Limited * CO2 Tax 2.6% 

29 H10 * QNI * BAU * BAU  0.8% 

30 H10 * QNI * BAU * CO2 Tax 1.1% 

31 H10 * QNI * Limited * BAU 1.4% 

32 H10 * QNI * Limited * CO2 Tax 1.9% 

33 H10 * Snowy-NSW * BAU * BAU 0.2% 

34 H10 * Snowy-NSW * BAU * CO2 Tax 0.3% 

35 H10 * Snowy-NSW * Limited * BAU 0.4% 

36 H10 * Snowy-NSW * Limited * CO2 Tax 0.6% 

 

The combined top down and bottom up weightings show somewhat less variability than the 

top down weightings, ranging from 13% down to 0.2%.  This was due to the fact that the 

scenarios which were most probable from a top down perspective were scenarios in which 

the increased CO2 signal was in place.  Under this theme, a large amount of low probability 

plant such as speculative windfarms and/or biomass projects proceed. These scenarios also 

typically featured a larger number of thermal units; that is, smaller gas units tended to 

replace large coal-fired facilities. Both of these factors cause the Bottom-up Weighting to be 

somewhat lower, thus affecting the Initial Scenario Probability.  

 

Step 6)   Moderation and the Final Scenario Probabilities 

 

The Initial Scenario Probability calculated in Step 5 (being the product of the Top-Down and 

Bottom-Up Weightings) was developed for each scenario, without considering any particular 

market indicators.  Hence, the values may not accurately reflect realistic limitations on 

system capacity and energy imposed either by the market in limiting oversupply or by 

regulatory requirements for minimum generation. 

 

It was recognised that a reasonable level of adherence to the accepted Minimum Reserve 

Margin conditions is key for any future scenario.  Therefore Minimum Reserve Margin is 

used to moderate the probabilities of the scenarios developed. 

 

The Minimum Reserve Margin condition is defined as having sufficient plant (or firm 

interconnection capability, or Demand Side Management) to supply the peak 10% 

Probability of Exceedence demand, plus the assumed Reserve Margin.  New South Wales 

currently has a negative minimum reserve margin.  This reflects the ability of New South 
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Wales to rely on capacity support across interconnectors from neighbouring regions.  The 

Minimum Reserve Level is currently -1430MW from 2007-08, reducing from -1490MW 

applicable for the 2006-07 summer. 

 

The Minimum Reserve Margin moderation factor for each scenario was calculated as the 

average of the factors determined for individual years: 

 

MFMRM = Average (MFMRM2007/08 , MFMRM 2008/09 , é) 
Where MFMRM  is the Moderating Factor for the Minimum Reserve Margin. 

 

The yearly and average deviation from the Minimum Reserve Margin conditions for each of 

the thirty six scenarios is summarised in the following figure.  It should be noted that these 

percentages reflect the percentage by which the total available supply (via local generation or 

import) exceeds or falls short of the Minimum Reserve Conditions, being the sum of the 

relevant peak 10% POE demand and the Minimum Reserve Margin. 

 

Figure 2.2 ï Deviation from Minimum Reserve Margin Conditions ï All Scenarios 

 

 

As can be seen in the chart above, the scenarios maintain a level of installed capacity that 

varies from just 1% greater than the Minimum Reserve Margin conditions to approximately 

15% greater than these minimum conditions.  The lowest reserve levels are seen in 2007-08 

in the high load growth scenarios where limited water impedes Snowy Hydroôs ability to 

export into NSW at time of NSW peak demand.  The greatest reserve margin is in 2009-10, 

in which all currently committed plant (Tallawarra, Uranquinty and Lake Munmorah 

peaking stations) are commissioned in low economic load growth conditions.  

 

New South Wales has historically installed a greater level of plant than required to meet 

reliability standards.  The analysis presented here shows a continuation of that trend, 
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decreasing somewhat over time.  ROAM considers that while the leasing of NSWôs 

generation to private operators will likely drive margins closer (as has been in the case in 

other regions), this would develop over a timeframe of some years. ROAMôs scenarios 

show the level of reserves increasing rapidly from current levels in line with the large 

amount of committed new entry plant, and then progressively reverting to current levels 

over time. 

 

Wind generation is differentiated from thermal generators when considering reserve 

margins and reliability conditions.  Only 8% of the maximum output of all wind generation 

is considered to contribute to the supply to meet the 10% POE demand (see Step 4 of 

Section 2).  However, this wind generation will be available to produce far more than 8% 

of its maximum rated capacity on average, with average annual energy production 

equivalent to 30% to 35% of rated capacity.  This large amount of wind generation will be 

available for use within New South Wales or export to the rest of the NEM. 

 

Moderating the Initial Scenario Probabilities  

The moderating factor discussed above is combined with the Initial Scenario Probabilities 

in the following way: 

 

FSPScenario i = (ISPScenario i * MF MRM of Scenario i) / ×i=1 to 36(MSPScenario i) 
 

Where FSP is the Final Scenario Probability, ISP is the Initial Scenario 

Probability, MFMRM is the Moderating Factor for the Minimum Reserve 

Margin, and MSPScenario i is the Moderated Scenario Probability of 

Scenario óiô(i.e. ISPScenario i * MFMRM of Scenario )i. 

 

The Moderating Factor weightings used are summarised in the following table.  Negative 

values indicate a shortfall of supply, and positive values indicate an adequate level of 

supply.  It is unacceptable for the region to be short of capacity, as this would lead to 

NEMMCO invoking its reserve trader powers, and hence a tendency towards undersupply 

is penalised more heavily than oversupply.   
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Table 2.7 ï Minimum Reserve Margin Moderating Factor Weightings 

% difference from Minimum Reserve Margin Conditions Weighting 

-1.0% 0 

0.0% 1 

1.0% 1 

2.0% 3 

3.0% 5 

4.0% 5 

5.0% 5 

6.0% 5 

7.0% 5 

8.0% 4 

9.0% 3 

10.0% 2 

11.0% 1 

12.0% 1 

13.0% 1 

14.0% 0 

 

Historically, New South Wales has installed capacities well in excess of the minimum 

reserve margin.  As Figure 2.3 below shows, reserve plant margins of approximately 30% 

to 50% were the norm before 2003, with the RPM slowly reducing since that time.   

 

The NSW RPM has reduced in recent years, such that the region relies much more heavily 

on imports to support peak demands than in the past.  However, the RPM is still likely to 

continue to be moderately positive, supported by the recent commitment of approximately 

1300MW of peaking plant at Uranquinty and Lake Munmorah (Colongra).  With the 

decision to lease the operation of the NSW government owned generators, it is likely that 

the commercial advantages of a tighter supply-demand balance will exert some pressure to 

reduce this margin.  In this case, ROAM considers that the moderating factors attributed to 

the Minimum Reserve Margin should favour values consistent with the lower end of the 

recent past; that those scenarios which maintain a positive RPM be weighted more heavily 

than those which either result in an excessively high or excessively low RPM. 

 

ROAM therefore has moderated those scenarios with a greater weighting where the RPM is 

between 3% and 7%.  Furthermore, ROAM has treated RPMôs less than 3% as less likely 

than those greater than 7%, as is shown in Table 2.7 above. 
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Figure 2.3 - Historical Reserve Plant Margin ï New South Wales 
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Following the moderation process, the Final Scenario Probability for each of the thirty six 

discrete scenarios was determined to be as follows: 
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Table 2.8 ï Final Scenario Probabilities for each Scenario 

Scenario Scenario Theme Combination Final Scenario Probability 

1 L10 * BAU * BAU * BAU  1.4% 

2 L10 * BAU * BAU * CO2 Tax 1.8% 

3 L10 * BAU * Limited * BAU  2.7% 

4 L10 * BAU * Limited * CO2 Tax 3.5% 

5 L10 * QNI * BAU * BAU  0.7% 

6 L10 * QNI * BAU * CO2 Tax 1.0% 

7 L10 * QNI * Limited * BAU 1.5% 

8 L10 * QNI * Limited * CO2 Tax 2.0% 

9 L10 * Snowy-NSW * BAU * BAU 0.2% 

10 L10 * Snowy-NSW * BAU * CO2 Tax 0.3% 

11 L10 * Snowy-NSW * Limited * BAU 0.5% 

12 L10 * Snowy-NSW * Limited * CO2 Tax 0.6% 

13 M10 * BAU * BAU * BAU  6.3% 

14 M10 * BAU * BAU * CO2 Tax 9.3% 

15 M10 * BAU * Limited * BAU  11.1% 

16 M10 * BAU * Limited * CO2 Tax 12.6% 

17 M10 * QNI * BAU * BAU  3.3% 

18 M10 * QNI * BAU * CO2 Tax 4.0% 

19 M10 * QNI * Limited * BAU 7.4% 

20 M10 * QNI * Limited * CO2 Tax 8.4% 

21 M10 * Snowy-NSW * BAU * BAU 1.0% 

22 M10 * Snowy-NSW * BAU * CO2 Tax 1.2% 

23 M10 * Snowy-NSW * Limited * BAU 2.3% 

24 M10 * Snowy-NSW * Limited * CO2 Tax 2.9% 

25 H10 * BAU * BAU * BAU  1.4% 

26 H10 * BAU * BAU * CO2 Tax 1.9% 

27 H10 * BAU * Limited * BAU 2.4% 

28 H10 * BAU * Limited * CO2 Tax 2.0% 

29 H10 * QNI * BAU * BAU  0.8% 

30 H10 * QNI * BAU * CO2 Tax 0.9% 

31 H10 * QNI * Limited * BAU 1.5% 

32 H10 * QNI * Limited * CO2 Tax 1.6% 

33 H10 * Snowy-NSW * BAU * BAU 0.2% 
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Table 2.8 ï Final Scenario Probabilities for each Scenario 

34 H10 * Snowy-NSW * BAU * CO2 Tax 0.3% 

35 H10 * Snowy-NSW * Limited * BAU 0.4% 

36 H10 * Snowy-NSW * Limited * CO2 Tax 0.7% 

 

Step 7)   Final Project Probabilities 

 

In addition to calculating scenario probabilities, one of the outcomes of the methodology is 

a set of final project probabilities.  The calculation of a final project probability is defined 

as follows: 

 

FPPProject i = ×i=1 to 36 (FSPScenario i * DF Scenario i) 
 

Where FSP is the Final Scenario Probability, and  

ý
ü
û

í
ì
ë
=

i

i
DF iScenario

ScenarioinselectedNOTisiProjectif0

ScenarioinselectedisiProjectif1
 

 

That is, the final project probability is the sum of the final scenario probabilities of every 

scenario in which that project was used (installed).  Therefore the initial project ranking has 

no effect on the final project probability other than making that project more likely to 

appear in scenarios if it had a higher initial ranking (and vice versa). 

 

The final project probabilities are summarised in the following chart (aligned perpendicular 

to the text for readability).   

 

The bulk of the selected projects are located in the NCEN (Central New South Wales) 

zone.  A large proportion of the wind developments however are located within the CAN 

zone (Canberra and South Eastern New South Wales). 
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Figure 2.4 ï Initial and Final Project Probabilities  

 


