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Executive summary 
TransGrid and Powerlink have explored options for expanding transfer capacity between New South Wales 

(NSW) and Queensland necessary to support the long-term interests of consumers for safe, secure, reliable 

electricity, at the least cost, across a range of plausible futures.  

This analysis builds on the assessment in the 2018 Integrated System Plan (ISP) prepared by the Australian 

Energy Market Operator (AEMO) and its findings are consistent with the draft 2020 ISP results released by 

AEMO on 12 December 2019 (which reconfirms the proposed network upgrade and labels it a óno regretô 

action).1 In addition, the 2019 AEMO Electricity Statement of Opportunities (ESOO) reconfirmed the 

importance of completing an incremental upgrade to the Queensland to NSW Interconnector (QNI), as well as 

a minor upgrade of VNI,2 ahead of the forecast closure of Liddell Power Station, stating that the upgrades will 

improve the supply-demand balance in NSW and reduce the likelihood of unserved energy.3 

The Regulatory Investment Test for Transmission (RIT-T)4 has been applied to this identified need based on 

net market benefits, rather than reliability corrective action. Reliability of supply has been considered as one 

class of market benefits in the overall benefits assessment. This Project Assessment Conclusions Report 

(PACR) has been prepared as the final formal document in the óexpanding NSW-QLD transmission transfer 

capacityô RIT-T process and follows the Project Assessment Draft Report (PADR) released in September 

2019 and the Project Specification Consultation Report (PSCR) released in November 2018. 

This PACR focusses on options for increasing transfer capacity between NSW and Queensland in the near-

term, consistent with the assessment of the óGroup 1ô QNI expansion in the 2018 ISP and the óQNI minorô 

upgrade in the draft 2020 ISP, as well as guidance from the Australian Energy Regulator (AER).5 This near-

term focus ensures that the consideration of medium-term options (i.e., óGroup 2ô QNI expansion in the 2018 

ISP and óQNI Mediumô in the draft 2020 ISP) does not delay the consideration of near-term options required to 

ensure the greatest net benefits to NEM participants, whilst increasing transmission transfer capacity, 

particularly in light of the forecast closure of Liddell Power Station over 2022 and 2023.  

The medium-term options included in the PSCR will be assessed as part of a separate RIT-T in the future. 

This RIT-Tôs PADR is expected to be published by 10 December 2021 at the latest, in-line with the draft 2020 

ISP recommendations.6 

Overview 

The PACR continues to find that the preferred option7 is expected to deliver significant net benefits 

associated with expanding transfer capacity between NSW and Queensland in the near-term. This aligns 

with both the 2018 ISP recommendations and the draft 2020 ISP recommendations.  

It finds that uprating the Liddell to Tamworth lines and installing new dynamic reactive support at Tamworth 

and Dumaresq and shunt capacitor banks delivers the greatest expected net benefits of all options 

considered and is the ópreferred optionô as part of this RIT-T.  

The analysis shows that the preferred option is expected to: 

                                                   

 
1  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, p. 50. 

2  óVNI minorô is the proposed incremental increase in transmission transfer capacity between Victoria and New South Wales. 
3  AEMO, 2019 Electricity Statement of Opportunities, August 2019, pp.4 & 93.  

4  The Regulatory Investment Test for Transmission (RIT-T) is the economic cost benefit test that is overseen by the AER and applies to all 
major network investments in the NEM. 

5  AER, Queensland-NSW Interconnector RIT-T guidance notice and engagement process, available at: 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process 
6  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, p. 67. 

7  The preferred option is defined as the option that maximises net market benefits under the RIT-T framework. 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
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¶ deliver approximately $170 million in net benefits over the assessment period, which includes 

significant wholesale market cost savings that will put downward pressure on electricity prices with 

flow-on benefits to customers;  

¶ reduce the need for new generation and large-scale storage in New South Wales to meet demand 

following Liddell Power Stationôs forecast retirement over 2022 and 2023; 

¶ lower the aggregate generator fuel costs required to meet demand in the National Electricity Market 

(NEM) going forward; 

¶ avoid capital costs associated with enabling greater integration of renewables in the NEM; and 

¶ generate sufficient benefits to recover the project capital costs seven years after the option is 

commissioned. 

Benefits from expanding transmission transfer capacity between NSW and Queensland  

The driver for the investment options considered as part of this RIT-T is to create a net benefit to consumers 

and producers of electricity and to support energy market transition through: 

¶ allowing for more efficient sharing of generation across the NEM, thereby avoiding the use of higher 

cost generators and deferring, or avoiding, the construction of new, more expensive generation and/or 

storage capacity;  

¶ continuing to provide reliable supply at the lowest cost by deferring the need to build new generation 

and storage capacity in NSW ahead of the forecast retirement of Liddell Power Station; and 

¶ facilitating the transition to a lower carbon emissions future and the adoption of new technologies 

through improving access to high quality renewable resources across regions, which further avoids the 

use of high-cost generators and defers, or avoids, the need to build new generation. 

The 2018 ISP concluded that market benefits associated with an expansion of transfer capacity in the near-

term can be realised as soon as this can be provided due to it reducing the need for new gas-fired generation 

in NSW to meet demand once Liddell Power Station retires, as well as benefits from allowing more efficient 

generation sharing between NSW and Queensland. The 2018 ISP conclusions have been reinforced by the 

assessment in this PACR and the draft 2020 ISP findings released by AEMO on 12 December 2019.8 

This PACR finds that the net benefit gained by expanding transfer capacity between NSW and Queensland 

allows for a lower cost ófilling of the gapô in electricity supply following Liddell Power Stationôs forecast closure, 

compared to what might otherwise occur.  

The findings of this RIT-T have benefited from extensive stakeholder consultation 

TransGrid and Powerlink have undertaken extensive consultation and engaged with stakeholders on various 

aspects of this RIT-T process. Following publication of the PADR and the accompanying modelling material 

on 30 September 2019, we held a webinar in October 2019 to help explain the assessment to stakeholders 

and to seek their views. TransGrid and Powerlink also presented on the RIT-T progress at their relevant 

Customer Panels and planning forums. 

Eight formal submissions were received in mid-November 2019 of which five proposed óvirtual transmission 

lineô solutions.  

TransGrid and Powerlink have clarified a number of points raised in submissions and provided submitters the 

opportunity to better understand the RIT-T assessment process. Where óvirtual transmission lineô solutions 

have been proposed, this has also involved a number of follow-up emails with proponents of these solutions 

in order for us to better understand these proposals.  

                                                   

 
8  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, p. 50. 
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We have taken all feedback raised in submissions into account in undertaking our PACR analysis, as 

explained throughout this document (together with an appendix providing a comprehensive list of key points 

raised through stakeholder engagement and responses to each). 

This PACR assessment focuses on the four incremental network upgrades  

The table below summarises the credible options assessed in this PACR. All credible options are able to be 

delivered, and inter-network testing completed, by June 2022. 

Table E-1 Summary of credible options assessed as part of this PACR 

Option description Indicative total transfer 

capacity (MW)9 

Northward       Southward 

Estimated 

capex ($m) 

Incremental upgrades to the existing network to increase transfer capacity 

Option 1A ï Uprate Liddell to Tamworth lines and install new 

dynamic reactive support at Tamworth and Dumaresq and 

shunt capacitor banks 

690 1,120 230 

Option 1B ï Uprate Liddell to Tamworth lines only 570 1,070 43 

Option 1C ï Install new dynamic reactive support at Tamworth 

and Dumaresq and shunt capacitor banks 
480 1,120 187 

Option 1D ï Sapphire substation cut into line 8C and a mid-

point switching station between Dumaresq and Bulli Creek 
480 1,110 59 

Option 1A is the 2018 ISP recommended óGroup 1ô investment and the draft 2020 ISP recommended óQNI 

minorô investment. The other network options have been developed based on additional studies and 

consultation undertaken since the 2018 ISP, including on this RIT-Tôs PSCR. These options reflect alternate, 

lower cost options targeting different transfer limits that would provide different market benefits. 

The procurement and contracting process for Option 1A that TransGrid has progressed in parallel to this 

PACR10 has resulted in the capital costs of this option being revised since the PADR. The proportionate 

increases in the cost of each of this optionôs key components have been applied to the other options involving 

incremental upgrades to the existing network to increase transfer capacity for consistency (i.e., Option 1B, 

Option 1C and Option 1D), as TransGrid considers that the factors that have driven the higher costs would 

apply equally to these options.  

óVirtual transmission lineô solutions have not been assessed as part of this PACR due to their untested nature 

at this scale in Australia (and hence unproven technical feasibility at this point in time). We have set out 

important information for proponents of these solutions below, including how they can be assessed going 

forward as part of the QNI medium upgrade process, which will allow time for AEMO, TransGrid and Powerlink 

to test the technical feasibility of these options. 

                                                   

 
9  The transfer capacities shown in this table are indicative for one operating state only (daytime, medium demand) and serve to summarise 

the notional differences between options. Appendix D of the PADR and section 5.1 to 5.4 of this PACR provides additional detail on the 

modelled transfer capacities of the options, across a range of operating states. As outlined in the Inputs and Methodology Consultation 
Paper in December 2018, System Technical Analysis undertaken since the PSCR was released resulted in refining the definition of the QNI 
transfer capacity. 

10  Consistent with the timelines in the AER guidance note for this RIT-T, see: AER, Queensland-NSW Interconnector RIT-T guidance notice 
and engagement process, available at: https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-

engagement-process 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
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The PACR continues to find that óOption 1Aô is the preferred option  

Uncertainty is captured under the RIT-T framework through the use of scenarios, which reflect different 

assumptions about future market development, and other factors that are expected to affect the relative 

market benefits of the options being considered.  

Four scenarios have been considered as part of this PACR, which are intended to cover a wide range of 

possible futures and are generally aligned with the AEMO 2020 ISP óslow changeô, óneutralô and ófast changeô 

scenarios. The four scenarios are the same as applied in the PADR and differ in relation to key variables 

expected to affect the market benefits of the options considered, including demand outlook, assumed 

generator fuel prices, assumed emissions targets, retirement profiles for coal-fired power stations, and 

generator and storage capital costs. 

The results of the PACR assessment find that uprating the Liddell to Tamworth lines, installing new dynamic 

reactive support at Tamworth and Dumaresq and shunt capacitor banks (óOption 1Aô) is expected to deliver 

approximately $170 million in net benefits over the assessment period (on a weighted-basis). While Option 1A 

is effectively ranked equally with Option 1B on a weighted-basis, TransGrid and Powerlink note that: 

¶ Option 1A is expected to provide materially higher net benefits than Option 1B under the neutral 

scenario, which is considered the most likely scenario of the four scenarios investigated;  

¶ we have run a threshold test that shows that the neutral scenario would only need to be given a 

weighting of 36 per cent (with the other three scenarios weighted equally) for Option 1A to deliver at 

least five per cent greater net benefits than Option 1B on a weighted basis;  

¶ the only scenario where Option 1B is expected to deliver materially higher net benefits than Option 1A 

is the óneutral + low emissionsô scenario, which is a bespoke scenario developed to further stress test 

the RIT-T assessment following feedback from TransGridôs NSW & ACT Transmission Planning forum 

in November 2018 (i.e., before the ISP scenarios were finalised); and 

¶ Option 1A provides more transmission capacity at times of peak demand in NSW (Option 1B on its own 

does not increase southerly capacity between Queensland and NSW). 

In addition, while Option 1D is found to have the greatest estimated net benefits under the slow-change 

scenario, it has very low net benefits under the other three scenarios (as well as on a weighted basis) and so 

is not considered a contender for the preferred option.  

Overall, Option 1A is the preferred option identified under this RIT-T. Option 1A is also the option assessed and 

recommended by AEMO in both the 2018 ISP and the draft 2020 ISP.  

The market benefits of all options are primarily derived from the avoided or deferred costs associated with 

generation and storage in NSW, compared to the base case. This benefit arises since the expanded transfer 

capacity between NSW and Queensland under each option allows Queensland generation to export to NSW, 

reducing the need for new investment in generation in NSW. 
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Figure E.1 ï Estimated net benefits for each scenario 

 

Further information and next steps  

This PACR represents the final stage in the RIT-T process. 

TransGrid is now in the midst of the pre-investment activities necessary to proceed with the preferred option 

and will be seeking a determination by the AER that the proposed investment satisfies the RIT-T as well as 

seeking AER approval of a contingent project allowance for this investment. 

The box below summarises important information for proponents of óvirtual transmission lineô solutions on how 

they can engage with AEMO, TransGrid and Powerlink as part of the separate assessment process for the óQNI 

mediumô upgrade.  

Further details in relation to this project can be obtained from regulatory.consultation@transgrid.com.au  

 

  

mailto:regulatory.consultation@transgrid.com.au
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Opportunities for proponents of óvirtual transmission lineô solutions  

While consultation with proponents of óvirtual transmission lineô options since the PADR has resulted in the 

stated costs of these technologies falling (meaning they are more likely to be óeconomically feasibleô), credible 

options under the RIT-T are also required to be ótechnically feasibleô. 

A proportionate approach to assessing technical feasibility of these solutions was adopted in the PADR, 

which effectively assumed that these options were technically feasible. This approach was taken in order to 

compare all options simply on their expected net market benefits (i.e., putting aside technical feasibility) and 

had no bearing on the conclusion at the PADR stage since these options were not found to be the top-ranked 

options.11  

This approach has not been taken as part of the PACR since the assessment is required to identify the 

preferred credible option. A óvirtual transmission lineô comprised of grid-connected battery systems and/or 

braking resistors of this magnitude would be the first in Australia and there is substantive additional network 

testing that is required in order to comprehensively determine technical feasibility. TransGrid and Powerlink 

consider that determining whether these solutions are likely to be technically feasible will require around 

twelve months of further work and consultation with proponents.  

TransGrid and Powerlink envisage that óvirtual transmission linesô may form a potential option considered as 

part of the medium term QNI upgrade recommended in the draft 2020 ISP, for which a PADR is required by 

10 December 2021. This timeframe does allow for a comprehensive assessment of the technical feasibility 

of these options.  

TransGrid and Powerlink therefore encourage proponents of these solutions to respond to the current draft 

2020 ISP consultation, both in relation to: 

¶ the capabilities of these technologies generally (to inform the ISPs consideration of these 

technologies as network solutions); and  

¶ if they propose non-network solutions.  

This will enable consideration of those technologies by AEMO as part of the final 2020 ISP. AEMOôs deadline 

for submissions on the draft 2020 ISP is 21 February 2020 and their deadline for non-network submissions 

in relation to the QNI medium upgrade is 13 March 2020.12  

TransGrid and Powerlink would welcome technical discussions with proponents before this date to help 

inform their submissions. This could include types of models and information which would help inform the 

technical feasibility of a óvirtual transmission lineô solution. 

Proponents should provide detailed technical information on their proposed option, including PSSE and 

PSCAD models and complete technical performance information, to enable them to be fully assessed. 

 

 

  

                                                   

 
11  Specifically, at the PADR stage, while Option 5B was the top-ranked óvirtual transmission lineô option, and had the greatest estimated gross 

benefit of all options, it was only expected to deliver around 60 per cent of the expected net benefits of Option 1A (on a weighted-basis). 
This was driven by the relatively high costs associated with Option 5B based on submissions from proponents at the time, which include 

high upfront costs and as the need to reinvest during the assessment period due to the comparatively shorter life of the energy storage 
components. 

12  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, pp. 16 & 82. 
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1. Introduction 

The National Electricity Market (NEM) is currently undergoing rapid change as the sector transitions to a world 

with lower carbon emissions and greater uptake of emerging technologies. Renewable energy is making up an 

increasing proportion of the national energy mix, and existing, aging coal-fired power stations are forecast to 

retire.  

The inaugural Integrated System Plan (ISP), released by the Australian Energy Market Operator (AEMO) in 

July 2018, recommended two key transmission investments in relation to transfer capacity between New South 

Wales (NSW) and Queensland necessary to support the long-term interests of consumers for safe, secure, 

reliable electricity, at the least cost, across a range of plausible futures. 

AEMO differentiated these two investments as being needed over the near-term (by around 2020) and over the 

medium-term (by the mid-2020s), respectively, as shown in Figure 2.  

Figure 2 ï The 2018 AEMO ISP recommended two expansions to NSW-QLD transfer capacity 

 

The draft 2020 ISP, released on 12 December 2019, built on this assessment and has recommended three 

upgrades to transmission network capacity between NSW and Queensland be considered. Namely:13 

¶ a Queensland to NSW Interconnector minor upgrade (óQNI minorô) ï this upgrade is classified as a 

óGroup 1 actionable ISP projectô and relates to Option 1A assessed in this RIT-T and is stated to be 

completed in 2021-22; 

¶ a óQNI mediumô upgrade ï this upgrade is to increase Queensland transfer capacity to NSW by 760 

MW and is recommended to be delivered by 2028-29 (with an option of accelerating delivery to 2026-

27 should the óstep-changeô scenario emerge); and 

¶ a ólarger QNIô upgrade ï after the development of a óQNI mediumô upgrade, AEMO states that a larger 

QNI upgrade could be needed in the 2030ôs to increase the capacity of the network to host renewable 

energy and share both storage and firming services between the regions.  

In November 2018, TransGrid and Powerlink released a Project Specification Consultation Report (PSCR) and 

initiated a Regulatory Investment Test for Transmission (RIT-T) to progress the 2018 ISPôs recommendations 

to increase the transfer capacity between NSW and Queensland.   

                                                   

 
13  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, pp. 11-12 & 71. 

'Group 1' - Minor NSW to 
QLD upgrade  

ÅIncrease in transfer capacity 460 
MW northwards and 190 MW 
southwards

ÅIndicative timing of 2020

ÅBenefits from a reduced need for 
new gas-fired generation in NSW 
once Liddell retires, as well as 
more efficient generation sharing 
between NSW and QLD

'Group 2' - Medium NSW to 
QLD upgrade

ÅAn additional increase in 
southwards transfer capacity of 378 
MW

ÅIndicative timing of 2023

ÅBenefits from fuel cost savings and 
capital deferral from greater 
utilisation of renewable generation 
and relatively modern coal-fired 
generation in QLD
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This Project Assessment Conclusions Report (PACR) has been prepared as the final formal document in the 

óexpanding NSW-QLD transmission transfer capacityô RIT-T process and follows the Project Assessment 

Draft Report (PADR) released in September 2019. 

As was outlined in the PADR, this RIT-T focusses on options for increasing transfer capacity between NSW 

and Queensland in the near-term, consistent with the assessment of the óGroup 1ô QNI expansion in the 2018 

ISP and óQNI minorô in the draft 2020 ISP, as well as guidance from the Australian Energy Regulator (AER).14 

This near-term focus ensures that the consideration of medium-term options (i.e., óQNI mediumô in the draft 

2020 ISP) does not delay the consideration of near-term options required to ensure the greatest net benefits 

to NEM participants, particularly in light of the forecast closure of Liddell Power Station over 2022 and 2023.  

The medium-term options included in the PSCR will be assessed as part of a separate RIT-T in the future. 

This subsequent RIT-Tôs PADR is required to be published by 10 December 2021 at the latest, in-accordance 

with the draft 2020 ISP recommendations.15 

This RIT-T process has been undertaken in consultation with consumers, AEMO, Registered Participants and 

other interested parties regarding the investment options under consideration. 

1.1 Role of this report 

This PACR summarises the assessment of options for expanding transmission transfer capacity between NSW 

and Queensland in the near-term. Specifically, it assesses a range of more granular options than were assessed 

in the 2018 ISP and the draft 2020 ISP that would address the near-term need and presents the cost-benefit 

analysis of these options. 

Specifically, this report: 

1. identifies and confirms the market benefits expected from expanding transfer capacity between the two 

states; 

2. summarises points raised in submissions to the PADR and the accompanying consultation material 

(including the webinar held in October 2019), and highlights how these have been addressed in the RIT-T 

analysis;  

3. describes the options assessed under this RIT-T; 

4. presents the results of the NPV analysis for each of the credible options assessed; 

5. describes the key drivers of these results, and the assessment that has been undertaken to ensure the 

robustness of the conclusion; and 

6. identifies the ultimately preferred option under the RIT-T, i.e., the option that is expected to maximise net 

benefits. 

Overall, this report provides transparency into the planning considerations for progressing the near-term QNI 

upgrade component of the 2018 ISP and draft 2020 ISP recommendations. 

A key purpose of this RIT-T has been to provide interested stakeholders the opportunity to review the analysis 

and assumptions, provide input to the process, and have certainty and confidence that the preferred option has 

been robustly identified as optimal.  

TransGrid and Powerlink are also releasing supplementary material on their websites to complement this 

PACR. Detailed cost benefit results are included as a spreadsheet appendix to this report. 

                                                   

 
14  AER, Queensland-NSW Interconnector RIT-T guidance notice and engagement process, available at: 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process 
15  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, p. 67. This required timing will be confirmed, or otherwise, in the final 2020 

ISP that is expected to be published in mid-2020. 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
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1.2 Further information and next steps 

This PACR represents the final stage in the RIT-T process. 

TransGrid is now in the midst of the pre-investment activities necessary to proceed with the preferred option 

and will be seeking a determination by the AER that the proposed investment satisfies the RIT-T as well as 

seeking AER approval of a contingent project allowance for this investment. 

Further details in relation to this project can be obtained from regulatory.consultation@transgrid.com.au  

 
 

 

 

  

mailto:regulatory.consultation@transgrid.com.au
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2. Benefits from a near-term upgrade are 
expected to be realised immediately 

Summary of key points:  

¶ The driver for the investment options considered in this PACR is to deliver a net economic benefit to 

consumers and producers of electricity and support energy market transition through:16 

- allowing for more efficient sharing of generation across the NEM, thereby avoiding the use of 

higher cost generators and deferring, or avoiding, the construction of new, more expensive 

generation and/or storage capacity;  

- continuing to provide reliable supply at the lowest cost by deferring the need to build new 

generation and storage capacity in New South Wales (NSW) ahead of the forecast retirement 

of Liddell Power Station; and 

- facilitating the transition to a lower carbon emissions future and the adoption of new technologies 

through improving access to high quality renewable resources across regions, which further 

avoids the use of high-cost generators and defers, or avoids, the need to build new generation. 

¶ This is therefore a ómarket benefitô RIT-T (as opposed to a óreliability corrective actionô RIT-T). 

¶ The 2018 ISP concluded that market benefits associated with the Group 1 upgrade can be realised 

as soon as these investments can be built due to a reduced need for new gas-fired generation in 

NSW to meet demand once Liddell retires, as well as benefits from allowing more efficient generation 
sharing between NSW and Queensland.17   

- The draft 2020 ISP and results of this RIT-T have confirmed this finding.  

¶ The net benefits from the medium-term upgrade options (e.g., óQNI mediumô in the draft 2020 ISP) 

are expected to add to these net benefits and will be assessed as part of a subsequent RIT-T 

process.  

- The draft 2020 ISP requires the PADR for this subsequent RIT-T to be issued by 10 December 

2021. 

2.1 Benefits from avoided new generation and storage costs in NSW following the 
forecast closure of Liddell Power Station 

The 2018 ISP concluded that an upgrade to the transmission transfer capacity between NSW and Queensland 

in the near-term would provide benefits in terms of the reduced need for new gas-fired generation in NSW to 

meet demand once Liddell retires.18  

Each of the credible options assessed as part of this PACR expand the transfer capacity between NSW and 

Queensland and allow the supply-demand balance in NSW to continue to be met but at a lower cost than if 

                                                   

 
16  While the summary of these three broad sources of expected benefit have changed minorly since the PSCR to reflect the market modelling 

now undertaken (and presented in the PADR), the óidentified needô for this RIT-T remains unchanged, i.e., óto increase overall net market 

benefits in the NEM through relieving existing and forecast congestion on the transmission network between New South Wales and 
Queenslandô. 

17  AEMO, Integrated System Plan, July 2018, p. 94.  
18  AEMO, Integrated System Plan, July 2018, p. 83. 
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new generation and/or storage capacity was to be constructed in NSW following the forecast retirement of 

Liddell Power Station (and other thermal plants further in the future).  

The market modelling undertaken as part of this RIT-T finds that the preferred option enables investment in 

new capacity to be avoided or deferred in NSW. The mix of the technologies avoided depends on the specific 

scenario modelled including open-cycle gas turbine (OCGT) plant or new renewable technologies (primarily 

solar, wind, pumped hydro and large-scale storage). 

2.2 Benefits from more efficient sharing of generation 

The 2018 ISP also concluded that an upgrade to the transmission transfer capacity between NSW and 

Queensland in the near-term would provide benefits in terms allowing for more efficient generation sharing 

between NSW and Queensland going forward.19 This finding has been confirmed by the draft 2020 ISP.  

More efficient generation sharing from increasing transfer capacity between Queensland and NSW arises as a 

result of geographical weather diversity. This results in peak demand in each region (and other interconnected 

regions) occurring at different times as well as different renewable generation levels at different sites 

(particularly for wind generation). The non-coincidence of demand enables generation capacity to be shared 

across the interconnected system. 

Given the non-coincidence of peak demand in Queensland and NSW, an expansion of interconnector transfer 

capacity is also expected to improve the utilisation of existing plant across the NEM to meet peak demand 

requirements and help enable demand in each region to be met using surplus lower cost generating capacity 

in other regions. Sharing of generation is therefore also expected to facilitate substitution of higher fuel cost 

plant with lower fuel cost plant, which would lower the overall cost of dispatch of generation. This is another key 

category of market benefit under the RIT-T.20  

The market modelling undertaken in this RIT-T finds that avoided generator fuel cost is a benefit for the options 

considered but is small relative to the benefits from avoided new generation and storage costs in NSW following 

Liddellôs forecast closure. 

The benefits of the sharing of regional generation are of heightened importance in supporting significant levels 

of variable renewable energy during times of solar or wind droughts. 

2.3 Benefits attributable to the transition to lower carbon emissions  

Australia's COP2121 commitment to reduce carbon emissions by 26 to 28 per cent below 2005 levels by 2030 

has significant implications for the future operation of the NEM. Meeting this commitment will lead to further 

replacement of some of Australiaôs emissions intensive generators with lower emission alternatives, such as 

renewable energy.22 

Northern NSW and southern Queensland have some of the highest quality renewable energy resources in 

Australia, including solar, wind and pumped-hydro potential.  

                                                   

 
19  AEMO, Integrated System Plan, July 2018, p. 83. 
20  Specifically, óchanges in fuel consumption arising through different patterns of generation dispatchô. AER, Regulatory Investment Test for 

Transmission, June 2010, p. 4. 

21  The 2015 United Nations Climate Change Conference (also known as óCOP 21ô or óCMP 11ô) was held in Paris, France, from 30 November 

to 12 December 2015. 
22  COAG Energy Council, Review of the Regulatory Investment Test for Transmission, Consultation Paper, Energy Project Team, 30 

September 2016, p. 13. 
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As part of the 2018 ISP, an extensive investigation of the renewable energy resources in, and near, existing 

NEM infrastructure was undertaken by AEMO. In particular, the 2018 ISP outlines potential renewable energy 

zones across the NEM and includes four directly on the existing QNI route (i.e., zones 6, 7, 8 and 30).23  

The 2018 ISP investigations confirmed that there are good solar resources to the west of the QNI corridor and 

that there are also good wind and pumped hydro resources to the east of the QNI corridor. The 2020 ISP is 

continuing to consider how to best develop REZs in the future so that their development is optimised together 

with necessary power system developments, as well as identifying indicative timing and staging that will best 

coordinate REZ developments with identified transmission developments to reduce overall costs. 

Expanding the transfer capacity of QNI will allow Queensland renewable developments to be more effectively 

exported in the long-term, and this can displace higher cost generation and avoid investment elsewhere in the 

NEM. Importantly for this RIT-T, the Queensland government has committed to a range of actions regarding 

renewable generation, including the Queensland Renewable Energy Target (óQRETô) ï a renewable energy 

target of 50 per cent by 2030.24  

Within the context of the RIT-T assessment, greater interconnection between NSW and Queensland that 

facilitates the transition to lower carbon emissions in the long-term can be expected to add to the classes of 

market benefit outlined in 3.1 and 3.2 above ï specifically through: 

¶ further reductions in total dispatch costs, by enabling low cost renewable generation to displace higher 

cost conventional generation; and 

¶ reduced generation investment costs, resulting from more efficient diversified investment and 

retirement decisions, due to high quality wind, solar and pumped-hydro generation being able to locate 

at optimal locations rather than less favourable locations limited by congestion on the existing 

transmission system. 

Expanding the transfer capacity between New South Wales and Queensland is therefore also considered to 

lower the cost of facilitating the NEMôs transition to lower carbon emissions and the adoption of new 

technologies.  

2.4 Medium-term QNI upgrade options are expected to add to these benefits  

The 2018 ISP found that the recommended medium-term upgrade is projected to provide market benefits 

from additional fuel cost savings and capital deferral by allowing greater use of renewable generation and 

coal-fired generation fleet in Queensland, as further generation is developed to meet the QRET.25  

Whether this RIT-T would cover both sets of options was raised during both the February 2019 webinar26 and 

the Powerlink Customer Panel briefing.27 While the response at the time was that the expected outcome of 

this RIT-T would be the identification of a ópreferred optionô comprising of the optimal series of investments 

over both the near-term and medium-term, the revised focus of the RIT-T has necessitated the consideration 

of these medium-term options as part of a subsequent RIT-T process.28  

                                                   

 
23  Please refer to the ISP and accompanying material for a definition of these zones.  
24  https://www.dnrme.qld.gov.au/__data/assets/pdf_file/0008/1253825/powering-queensland-plan.pdf 
25  AEMO, Integrated System Plan, July 2018, p. 94. 

26  Stakeholder webinar summary, p. 1. 
27  Powerlink Customer Panel briefing summary, p. 1. 
28  Consistent with AER, Queensland-NSW Interconnector RIT-T guidance notice and engagement process, available at: 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process 

https://www.dnrme.qld.gov.au/__data/assets/pdf_file/0008/1253825/powering-queensland-plan.pdf
https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
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AEMO released its draft 2020 ISP on 12 December 2019, which recommended two further upgrades to 

transmission network capacity between NSW and Queensland be considered (i.e., in addition to Option 1A), 

namely:29 

¶ a óQNI mediumô upgrade ï recommended to be delivered by 2028-29 with an option of accelerating 

delivery to 2026-27 should the óstep-changeô scenario emerge; and 

¶ a ólarger QNIô upgrade ï after the development of a óQNI mediumô upgrade, AEMO states that a larger 

QNI upgrade could be needed in the 2030ôs to increase the capacity of the network to host renewable 

energy and share both storage and firming services between the regions.  

The medium-term upgrade options will be assessed as part of a separate RIT-T in the future. This RIT-Tôs 

PADR is required to be published by 10 December 2021 at the latest, in accordance with the draft 2020 ISP 

recommendations.30 

 

  

                                                   

 
29  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, pp. 11-12 & 71. 
30  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, p. 67. The latest time for this PADR will be confirmed, or otherwise, in the 

final 2020 ISP to be published mid-2020. 
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3. Consultation on the PADR  

Summary of key points:  

¶ We have undertaken extensive stakeholder consultation over the course of this RIT-T to investigate 

the potential credible options for expanding transfer capacity between New South Wales (NSW) and 

Queensland in the near-term and ensure the robustness of the RIT-T findings.  

¶ This consultation has included two webinars (one for the PSCR and one for the PADR), publication 

of a separate detailed market modelling and assumptions report, briefing our respective Customer 

Panels, bilateral discussions with interested stakeholders, and the release of detailed analysis in 

response to stakeholder requests. 

¶ We briefed the Powerlink and TransGrid Customer Panels on this refined focus and presented at 

our Transmission Network and Annual Planning forums in September 2019. 

¶ We thank all parties for their valuable input to the consultation process.  

Following publication of the PADR and the accompanying modelling material we held a webinar in October 

2019 to explain the assessment to stakeholders and to seek their views on the assessment.  

Eight formal submissions were subsequently received in response to the PADR. TransGrid and Powerlink 

have published all submissions on our websites where confidentially has not been requested.31  While 

submissions covered a range of topics, there were two broad topics that were most commented on, namely: 

¶ the modelling undertaken; and 

¶ óvirtual transmission lineô options. 

TransGrid and Powerlink have clarified a number of points raised in submissions and provided submitters the 

opportunity to better understand the RIT-T assessment process. Where óvirtual transmission lineô solutions 

have been proposed, this has also involved a number of follow-up emails with proponents to further the 

definition and understanding of these technologies.  

The key matters raised in submissions relevant to the RIT-T are summarised below, together with the 

TransGrid and Powerlink responses. Appendix D provides a summary of all points raised as part of 

consultation on the PADR, and responses to those points.  

3.1 Modelling undertaken 

Stakeholders raised a range of points in relation to the modelling undertaken. These are summarised below.  

3.1.1 Approach to assumptions for forced outage rates 

Origin Energy32 and Engie33 noted that forced outage rates adopted in our modelling are higher than those 

assumed by AEMO in the ISP and ESOO. It was suggested that the higher rates could lead to overestimating 

benefits from higher levels of unserved energy that could be addressed by credible options.  

In the market modelling conducted for this RIT-T, EY has considered generator forced outage rates together 

with other outage events that have occurred over the last five years to arrive at óavailability ratesô (i.e., not just 

                                                   

 
31  https://www.transgrid.com.au/what-we-do/projects/current-projects/ExpandingNSWQLDTransmissionTransferCapacity &  

 https://www.powerlink.com.au/expanding-nsw-qld-transmission-transfer-capacity 
32  Origin submission, p. 1. 
33  Engie submission, pp. 2-3. 

https://www.transgrid.com.au/what-we-do/projects/current-projects/ExpandingNSWQLDTransmissionTransferCapacity
https://www.powerlink.com.au/expanding-nsw-qld-transmission-transfer-capacity
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forced outage rates). While recognising this differs from assumptions used by AEMO, this approach is 

considered more reflective of actual generator performance and availability rates.  

While we consider this approach produces more realistic results, an additional sensitivity has been 

undertaken in this PACR using forced outage rates consistent with AEMO assumptions. Results from this 

sensitivity indicate that by adopting AEMO based forced outage rate assumptions is not material for this RIT-T 

assessment (as presented in section 7.6.1). 

3.1.2 Demand forecasts 

Demand forecasts applied in the market modelling have been sourced from the 2018 ESOO, which has 

subsequently been updated in the 2019 ESOO. Origin Energy raised the possibility of using the updated 2019 

ESOO for demand forecasts, given that the 2018 ESOO has higher demand forecasts than the updated 2019 

ESOO.34 

We have not updated the demand forecasts used in this PACR and consider that any difference in underlying 

demand forecasts is unlikely to have a material effect on the overall option rankings or the preferred option. In 

particular, we consider that any differences in underlying demand forecasts are unlikely to affect the amount 

of gas-fired generation displaced in NSW with the options in-place. Even with a lower demand forecast, 

significant new OCGT capacity is likely needed in the base case and the amount deferred due to Options 1A-

D would be similar to the 2018 ESOO forecast. 

Origin Energy also suggested that modelling could include demand shocks (e.g., decommissioning of a 

smelter) as a sensitivity.35  

We have not investigated the effects of a demand shock as part of this PACR and consider that a demand 

shock of the severity (large), timing (early in the assessment period) and location (NSW) to affect the 

conclusion of this RIT-T is highly unlikely. For example, while the Tomago aluminium smelter shutting down is 

considered one example of such a shock, we note that the Tomago Aluminium Company has signed an 

eleven year base-load power supply contract with Macquarie Generation that expires in 2028 (which is after 

the seven year payback period estimated for Option 1A in this PACR).36 We note also that the slow-change 

scenario has a noticeable decrease in NSW demand from around 2028 (that is considered akin to a negative 

demand shock) and Option 1A is still found to have significant net benefits under this scenario.  

3.1.3 Effect of transfer capacity on additional system security requirements 

Origin Energy expressed a view that it would be useful to describe how the modelling has captured recent 

transfer capacity reductions due to voltage constraints, and the effect future generation may have on transfer 

capacity due to additional system security requirements.37 

TransGrid and Powerlink note that the QNI transfer level is determined by thermal, voltage and transient limits 

with different modes of failure and critical contingencies for different operating conditions. The calculated 

limits are implemented in the market modelling package to adequately represent the QNI transfer capacity 

available for the prevailing system conditions. 

Appendix D of the PADR and sections 5.1 to 5.4 of this PACR summarise the results of detailed power 

system studies performed on each of the credible options across a range of representative operating 

conditions, including the voltage stability limitation leading to the recent reduction. The range of limits 

modelled is considered to be sufficient to thoroughly test the differences that can be realistically expected 

across the credible options.  

                                                   

 
34  Origin submission, p. 2. 
35  Origin submission, p. 2. 
36  https://www.csr.com.au/investor-relations-and-news/csr-news-releases/2010/tomago-aluminium-secures-long-term-power-supply-contract  
37  Origin submission, p. 2. 

https://www.csr.com.au/investor-relations-and-news/csr-news-releases/2010/tomago-aluminium-secures-long-term-power-supply-contract
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The market modelling undertaken models network congestion under each option and the base case, for each 

of the scenarios and sensitivities considered. A comparison is then made between the option case and the 

base case.  

3.1.4 Other points raised in relation to the modelling undertaken  

Origin Energy suggested TransGrid and Powerlink consider weighting the neutral scenario higher, assuming 

that this scenario is considered to be the most likely scenario. Origin Energy also stated it was not clear as to 

why all scenarios had equal weighting.38 

We have weighted each of the scenarios equally (i.e., 25 per cent each) in lieu of evidence or rationale for an 

alternate weighting, which is consistent with the RIT-T.39 In effect this gives many of the assumptions in the 

AEMO óneutralô scenario a higher weighting than in the óslow changeô or ófast changeô scenarios (since there 

are now two variants of the neutral scenario). We consider this appropriate because the low and high 

scenarios represent a less likely combination of assumptions occurring simultaneously across a range of 

variables.  

While the results find that Option 1A and Option 1B provide similar net benefits on a weighted-basis, we note 

that Option 1A is expected to provide materially higher net benefits than Option 1B under the neutral scenario 

(which is considered the most likely scenario of the four scenarios investigated). The only scenario where 

Option 1B is expected to deliver materially higher net benefits than Option 1A is the óneutral + low emissionsô 

scenario, which is a bespoke scenario developed to further stress test the RIT-T assessment following 

feedback from TransGridôs NSW & ACT Transmission Planning forum in November 2018 (i.e., before the ISP 

scenarios were finalised).This is discussed further in section 7.5.  

Origin Energy also enquired about the assumptions underpinning fuel price forecasts adopted in the 

modelling.40 Fuel price forecasts are based on AEMOôs 2020 ISP assumptions and forecasts, which have 

been consulted on. AEMO also publishes consultant reports that describe fuel price assumptions and 

forecasts, including those from Core Energy and Wood Mackenzie for gas and coal prices respectively. 

3.2 óVirtual transmission lineô options 

Five of the eight submissions to the PADR were from potential proponents of óvirtual transmission linesô. While 

much of the submitted material cannot be reproduced in the PACR for confidentiality reasons, this section 

summarises some of the high-level points raised.  

As outlined in section 5.5, óvirtual transmission lineô solutions have not been assessed as credible options as 

part of this PACR due to their unproven technical feasibility at this point in time. Proponents of these 

technologies are encouraged to respond to AEMOôs current draft 2020 ISP consultation, both in relation to the 

capabilities of these technologies generally (to inform the ISPs consideration of these technologies as 

network solutions) and if they propose non-network solutions, as well as to engage with the RIT-T process for 

óQNI mediumô going forward.  

TransGrid and Powerlink envisage that these technologies may form a potential credible option considered as 

part of the medium-term QNI upgrade recommended in the 2020 ISP, for which a PADR is required by 10 

December 2021. This timeframe does allow for a comprehensive assessment of the technical feasibility of 

these solutions.  

Stakeholder submissions to the PADR raised new applications of these technologies (i.e., in addition to those 

proposed in the PADR). The new applications relate to refining the óvirtual transmission lineô options to include 

both the consideration of braking resistors in Queensland (as opposed to a battery in NSW paired with a second 

                                                   

 
38  Origin submission, p. 2. 
39  RIT-T, clause  (4)(a)(ii). 
40  Origin submission, p. 2. 
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battery in Queensland) as well as these options combined with the top-ranked incremental network option 

identified in the PADR (óOption 1Aô).  

Where a braking resistor is employed, we note that the applications above will only enable the southerly 

transfer limits of QNI to be increased (and there would be no change to the northerly transfer limits).   

Tesla and other stakeholders raised the capabilities of energy storage solutions in providing other services 

including premium Frequency Control Ancillary Services, Voltage Control Ancillary Services, virtual inertia and 

Marginal Loss Factor improvements.41 

While this PACR does not assess any óvirtual transmission lineô options, their ability to provide these services 

may be relevant for their consideration in the final 2020 ISP assessment and/or the forthcoming RIT-T 

process for óQNI mediumô.   

                                                   

 
41  Tesla submission, p. 4. 
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4. Key developments since the PADR 

Summary of key points: 

¶ The Commonwealth and New South Wales (NSW) Governments have underwritten the early works 

required for the preferred QNI upgrade identified at the PADR stage (ie, óOption 1Aô). 

- TransGrid is also working with the NSW Government, as part of its NSW Transmission 

Infrastructure Strategy, on a range of initiatives to support early development of Option 1A by 

bringing forward early planning and feasibility work. 

¶ Option 1Aôs cost estimates have been revised on account of the procurement and contracting 

process undertaken in parallel to this PACR.  

- The other incremental network upgrade option costs used in this PACR have consequently also 

been updated based on the learnings/information from the procurement process.  

¶ The recently released AEMO draft 2020 ISP has reconfirmed the importance of Option 1Aôs network 

upgrade and labelled it a óno regretô action. 

4.1 Commonwealth and NSW Governments have underwritten Option 1A 

On 28 October 2019, the Commonwealth and NSW Governments announced they would each contribute $51 

million (i.e., $102 million in total) to underwriting the early works required for the preferred QNI upgrade 

identified at the PADR stage (i.e., óOption 1Aô). This was to allow TransGrid to fast-track critical early works for 

the QNI upgrade ahead of the final regulatory determination of the AER (specifically, the AER determination 

on TransGridôs contingent project application).42 TransGrid considers this underwriting a key facilitator of 

delivering the upgrade in the timeframes specified. 

This builds on the NSW Government releasing its NSW Transmission Infrastructure Strategy in November 

2018, which stated it will support early development of the preferred near-term option (i.e., consistent with the 

2018 ISP óGroup 1ô timings) by bringing forward early planning and feasibility work. TransGrid has been working 

with the NSW Government on this initiative. 

In addition, in November 2019, the NSW Government also released the NSW Electricity Strategy, which 

includes a Central-West Renewable Energy Zone (REZ) pilot. The strategy states that it is expected that this 

pilot will unlock up to 3,000 MW of new generation by the mid-2020ôs.43 At the 22nd COAG Energy Council 

meeting on 22 November 2019, the NSW Government stated its intention to fast-track this REZ.44 

TransGrid and Powerlink support the proposed development of the Central-West REZ and do not consider that 

it will have a material impact on the findings of this RIT-T. In particular, the market modelling undertaken in this 

RIT-T allows for major REZ investment in central NSW and finds that, under both the base case and the option 

cases, significant amounts of solar and wind generation locate there. While the NSW Electricity Strategy is 

expected to bring forward these developments, it is not expected to affect the conclusion that Option 1A is the 

preferred option under this RIT-T.  

                                                   

 
42  https://minister.environment.gov.au/taylor/news/2019/ensuring-future-reliable-electricity-supply-nsw 
43  https://energy.nsw.gov.au/renewables/renewable-energy-zones 
44  http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/EC%20-%20Final%20Communique.pdf 

https://minister.environment.gov.au/taylor/news/2019/ensuring-future-reliable-electricity-supply-nsw
https://energy.nsw.gov.au/renewables/renewable-energy-zones
http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/EC%20-%20Final%20Communique.pdf
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4.2 Option 1Aôs cost estimates have been revised as a result of the parallel 
procurement and contracting process  

In order to be in a position to submit the contingent project application for the preferred option, consistent with 

the guidance from AER,45 TransGrid has progressed the detailed project works specification and procurement 

steps to deliver Option 1Aôs scope and outcomes. This process has developed and substantiated detailed cost 

estimates for each component of Option 1A, which have been used in the economic modelling presented in this 

PACR.  

The other incremental network upgrade option costs used in this PACR have also been updated based on the 

learnings/information from this procurement process. TransGrid considers that the costs of these other options 

would also be affected by the same drivers that have led to the higher cost estimate for Option 1A.  

4.3 AEMOôs draft 2020 ISP results have reconfirmed the importance of Option 1Aôs 
network upgrade and labelled it a óno regretô action 

AEMO released its draft 2020 ISP on 12 December 2019 that reconfirmed the network augmentations 

proposed under Option 1A are required by 2021-22. The draft 2020 ISP has recommended three upgrades to 

transmission network capacity between NSW and Queensland be considered, namely:46 

¶ óQNI minorô ï this upgrade is classified as a óGroup 1 actionable ISP projectô and relates to Option 1A 

assessed in this RIT-T and is stated to be completed in 2021-22; 

¶ óQNI mediumô ï this upgrade is to increase Queensland transfer capacity to NSW by 760 MW and is 

recommended to be delivered by 2028-29 (with an option of accelerating delivery to 2026-27 should 

the óstep-changeô scenario emerge); and 

¶ a ólarger QNIô upgrade ï after the development of a óQNI mediumô upgrade, AEMO states that a larger 

QNI upgrade could be needed in the 2030ôs to increase the capacity of the network to host renewable 

energy and share both storage and firming services between the regions.  

AEMO has characterised the óQNI minorô upgrade as a óno regretô action and included it as one of seven 

projects in its optimal development path.47 

  

                                                   

 
45  AER, Queensland-NSW Interconnector RIT-T guidance notice and engagement process, available at: 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process 
46  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, pp. 11-12 & 71. 
47  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, pp. 50 & 54. 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
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5. Four options for increasing NSW-QLD 
transfer capacity in the near-term 

Summary of key points:  

¶ This PACR assesses four credible options for increasing transfer capacity between New South 

Wales (NSW) and Queensland in the near-term.  

- These options reflect incremental upgrades to the existing network to increase transfer capacity. 

¶ óVirtual transmission lineô solutions have not been assessed as part of this PACR due to their 

untested nature at this scale in Australia (and hence unproven technical feasibility at this point in 

time).  

- TransGrid and Powerlink envisage that these technologies may form a potential credible option 

considered as part of the medium-term QNI upgrade recommended in the 2020 ISP, for which 

a PADR is required by 10 December 2021 (this timeframe does allow for a comprehensive 

assessment of the technical feasibility of these solutions). 

- Proponents of these technologies are encouraged to respond to the current draft 2020 ISP 

consultation, both on the capabilities of their technologies generally (to inform the ISPs 

consideration of these technologies as network solutions) and if they propose non-network 

solutions.  

- The 2020 ISP consultation process will enable consideration of these technologies by AEMO as 

part of the final 2020 ISP. 

¶ The medium-term options identified in the PSCR for further increasing transfer capacity (along with 

óvirtual transmission lineô solutions) will be assessed as part of a separate RIT-T in the future.  

- The timing of the PADR for this RIT-T is required to be published by 10 December 2021 at the 

latest, in accordance with the draft 2020 ISP recommendations.48 

¶ Proponents should provide detailed technical information on their proposed option, including PSSE 

and PSCAD models and complete technical performance information, to enable them to be fully 

assessed. 

This PACR focusses on credible options for increasing transfer capacity between NSW and Queensland in the 

near-term (i.e., prior to Liddell Power Stationôs forecast closure). This is consistent with the 2018 ISP focus on 

the óGroup 1ô QNI upgrade and the óQNI minorô recommended in the draft 2020 ISP. 

The table below summarises the credible options assessed in this PACR.49 All credible options are able to be 

delivered, and inter-network testing, completed by June 2022. 

  

                                                   

 
48  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, p. 67. 
49  The same option naming/numbering convention has been applied as in the PSCR and PADR for consistency, i.e., óOption 1ô for the 

incremental upgrades to the existing network to increase transfer capacity.  
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Table 5-1 Summary of credible options assessed as part of this PACR 

Option description Indicative total transfer 

capacity (MW)50 

Northward       Southward 

Estimated 

capex ($m) 

Incremental upgrades to the existing network to increase transfer capacity 

Option 1A ï Uprate Liddell to Tamworth lines and install new 

dynamic reactive support at Tamworth and Dumaresq and 

shunt capacitor banks 

690 1,120 230 

Option 1B ï Uprate Liddell to Tamworth lines only 570 1,070 43 

Option 1C ï Install new dynamic reactive support at Tamworth 

and Dumaresq and shunt capacitor banks 
480 1,120 187 

Option 1D ï Sapphire substation cut into line 8C and a mid-

point switching station between Dumaresq and Bulli Creek 
480 1,110 59 

Option 1A is the 2018 ISP recommended óGroup 1ô investment and the draft 2020 ISP recommended óQNI 

minorô investment. The other network options have been developed based on additional studies and 

consultation undertaken since the 2018 ISP, including on this RIT-Tôs PSCR. These options reflect alternate, 

lower cost options targeting different transfer limits that would provide different market benefits. 

The procurement and contracting process for Option 1A that TransGrid has progressed in parallel to this 

PACR51 has resulted in the capital costs of this option being revised since the PADR. The proportionate 

increases in the cost of each of this optionôs key components have also been applied to the other options 

involving incremental upgrades to the existing network to increase transfer capacity for consistency (i.e., Option 

1B, Option 1C and Option 1D), as TransGrid considers that the factors that have driven the higher costs would 

apply equally to these options.  

All options are assumed to have annual operating costs equal to approximately one per cent of their capital 

costs.  

Sections 5.1 to 5.4 provide a summary of the four credible options assessed in this PACR. We have included 

a network diagram for each network credible option, which shows the existing network configuration (in black) 

with works and new elements for each option (in red). In addition, we have reproduced the expected limit 

increases for each option, across a range of representative operating conditions, from Appendix D of the 

PADR.52 

Section 5.5. provides information on the technical feasibility of óvirtual transmission lineô options.  

                                                   

 
50  The transfer capacities shown in this table are indicative for one operating state only (daytime, medium demand) and serve to summarise 

the notional differences between options. Appendix D of the PADR provides additional detail on the modelled transfer capacities of the 
options, across a range of operating states. As outlined in the Inputs and Methodology Consultation Paper in December 2018, System 
Technical Analysis undertaken since the PSCR was released resulted in refining the definition of the QNI transfer capacity. 

51  Consistent with the timelines in the AER guidance note for this RIT-T, see: AER, Queensland-NSW Interconnector RIT-T guidance notice 

and engagement process, available at: https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-

engagement-process 
52  Appendix D of the PADR provides greater detail on the modelled changes to transfer capacities. 

https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
https://www.aer.gov.au/communication/queensland-nsw-interconnector-rit-t-guidance-notice-and-engagement-process
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5.1 Option 1A ï Uprate Liddell to Tamworth lines and install dynamic reactive support 
and shunt capacitor banks 

Option 1A involves incremental investments to the existing network to increase transfer capacity in the near-

term. This option is the same as that recommended in the 2018 ISP for Group 1 and remains fundamentally 

the same as specified in the PSCR and the PADR. 

The two key components of Option 1A are: 

¶ uprating the Liddell to Tamworth lines; and  

¶ installing new dynamic reactive support at Tamworth and 

Dumaresq and shunt capacitor banks. 

The first component targets northerly QNI thermal limitations by 

uprating Lines 83, 84 and 88, which are the Liddell to Tamworth via 

Muswellbrook 330 kV circuits shown earlier in Figure 20. These lines 

would be uprated from the existing design operating temperature of 

85°C to 120°C. 

The second component targets both northerly and southerly QNI 

stability limits by installing dynamic reactive support at both the 

Tamworth and Dumaresq 330 kV substations and installing additional 

330 kV shunt connected capacitor banks at Tamworth, Armidale and 

Dumaresq 330 kV substations.  

A SVC is considered as the source of the dynamic reactive support at 

both Tamworth and Dumaresq.  

The estimated capital cost of Option 1A is $230 million (reflecting 

further option scoping and refinement since the PADR). This option 

also has additional operating costs associated with refurbishing 

elements of the SVCs in the future (these costs sum to approximately 

$8.5 million in total over the assessment period). 

Table 5-2 lists notional planning level summer limits, mode of failure and limit improvements provided by 

Option 1A under six representative operating conditions for high Sapphire Wind Farm (WF) generating 

conditions (specifically 189MW day time and 270MW night time assumed generation) and low Sapphire WF 

generating conditions (near 0MW generation). These operating conditions represent boundary and typical 

conditions made up of the combinations of summer day and night time operation under high, medium and low 

load conditions. The calculated limits are formularised and implemented in the market modelling package to 

produce an accurate estimate of the QNI transfer capacity available for the prevailing system conditions. 

Table 5-2 Notional QNI limits and limit improvements following Option 1A ï Summer 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 Day High 525 (Thermal) 1,190 (Thermal) 160 120 

Day Medium 690 (Thermal) 1,120 (Thermal) 210 50 

Day Low 940 (Stability) 950 (Thermal) 270 0 

Night High 525 (Thermal) 1,175 (Thermal) 195 175 
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Night Medium 700 (Thermal) 1,170 (Thermal) 225 180 

Night Low 925 (Stability) 1,045 (Thermal) 290 60 
L
o
w

 S
a
p
p
h
ir
e

 

Day High 345 (Thermal) 1,360 (Thermal) 155 145 

Day Medium 515 (Thermal) 1,300 (Thermal) 215 95 

Day Low 790 (Thermal) 1,135 (Thermal) 265 5 

Night High 270 (Thermal) 1,370 (Thermal) 200 145 

Night Medium 445 (Thermal) 1,365 (Thermal) 225 150 

Night Low 685 (Stability) 1,295 (Thermal) 240 85 

Table 5-3 lists corresponding notional planning level winter limits for Option 1A. 

Table 5-3 Notional QNI limits and limit improvements following Option 1A ï Winter 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 605 (Thermal) 1,280 (Thermal) 180 210 

Day Medium 770 (Thermal) 1,205 (Thermal) 200 135 

Day Low 940 (Stability) 1,030 (Thermal) 270 0 

Night High 560 (Thermal) 1,215 (Thermal) 195 215 

Night Medium 740 (Thermal) 1,220 (Thermal) 195 230 

Night Low 925 (Stability) 1,095 (Thermal) 290 110 

L
o
w

 S
a
p
p
h
ir
e

 

Day High 430 (Thermal) 1,440 (Thermal) 185 225 

Day Medium 595 (Thermal) 1,390 (Thermal) 220 185 

Day Low 805 (Stability) 1,215 (Thermal) 280 15 

Night High 315 (Thermal) 1,465 (Thermal) 205 240 

Night Medium 490 (Thermal) 1,455 (Thermal) 205 240 

Night Low 685 (Stability) 1,355 (Thermal) 240 145 
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5.2 Option 1B ï Uprate Liddell to Tamworth lines only 

Option 1B involves only the first component of Option 1A, i.e., uprating the 

Liddell to Tamworth lines (Lines 83, 84 and 88), as described in the section 

above. It remains fundamentally the same as defined in the PSCR and the 

PADR. 

Option 1B has been included as an alternative to Option 1A and explicitly 

investigates the expected net benefits of only undertaking the line uprating 

component. 

The estimated capital cost of Option 1B is $43 million (reflecting further option 

scoping and refinement since the PADR). 

Table 5-4 lists notional planning level summer limits, mode of failure and 

limit improvements provided by Option 1B under the same six representative operating conditions as provided 

for Option 1A above. 

Table 5-4 Notional QNI limits and limit improvements following Option 1B ï Summer 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 525 (Thermal) 1,070 (Stability) 160 0 

Day Medium 570 (Stability) 1,070 (Stability) 90 0 

Day Low 670 (Stability) 950 (Thermal) 0 0 

Night High 525 (Thermal) 1,000 (Stability) 195 0 

Night Medium 560 (Stability) 990 (Stability) 85 0 

Night Low 635 (Stability) 985 (Stability) 0 0 

L
o
w

 S
a
p
p
h
ir
e

 

Day High 345 (Thermal) 1,215 (Stability) 155 0 

Day Medium 375 (Stability) 1,205 (Stability) 75 0 

Day Low 525 (Stability) 1,130 (Thermal) 0 0 

Night High 270 (Thermal) 1,225 (Stability) 200 0 

Night Medium 365 (Stability) 1,215 (Stability) 145 0 

Night Low 445 (Stability) 1,210 (Stability) 0 0 

 

  

Tamworth

Armidale

Dumaresq

Bulli Creek

Muswellbrook

8C

8E

8L8M

86 85

8488

Sapphire

8J

83

Liddell

S
V

C
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Table 5-5 lists corresponding notional planning level winter limits for Option 1B. 

Table 5-5 Notional QNI limits and limit improvements following Option 1B ï Winter 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 545 (Stability) 1,070 (Stability) 120 0 

Day Medium 570 (Stability) 1,070 (Stability) 0 0 

Day Low 670 (Stability) 1,030 (Thermal) 0 0 

Night High 560 (Thermal) 1,000 (Stability) 195 0 

Night Medium 560 (Stability) 990 (Stability) 15 0 

Night Low 635 (Stability) 985 (Stability) 0 0 

L
o
w

 S
a
p
p
h
ir
e

 

Day High 410 (Stability) 1,215 (Stability) 165 0 

Day Medium 375 (Stability) 1,205 (Stability) 0 0 

Day Low 525 (Stability) 1,200 (Thermal) 0 0 

Night High 305 (Stability) 1,225 (Stability) 195 0 

Night Medium 365 (Stability) 1,215 (Stability) 80 0 

Night Low 445 (Stability) 1,210 (Stability) 0 0 

5.3 Option 1C ï Install new dynamic reactive support at 
Tamworth and Dumaresq and shunt capacitor 

banks 

Option 1C involves only the second component of Option 1A, i.e., 

installing new dynamic reactive support at Tamworth and Dumaresq and 

shunt capacitor banks. It remains fundamentally the same as defined in 

the PSCR and the PADR. 

As with Option 1B, Option 1C has been included as an alternative to 

Option 1A and explicitly investigates the expected net benefits of only 

undertaking the new dynamic reactive support at Tamworth and 

Dumaresq and the shunt capacitor banks. 

The estimated capital cost of Option 1C is $187 million (reflecting further 

option scoping and refinement since the PADR). As with Option 1A, this 

option also has additional operating costs associated with refurbishing 

elements of the SVCs in the future (these costs sum to approximately 

$8.5 million in total over the assessment period). 

Table 5-6 lists notional planning level summer limits, mode of failure 

and limit improvements provided by Option 1C under the same six representative operating conditions as 

provided for Option 1A above. 

Tamworth

Armidale

Dumaresq

Bulli Creek

Muswellbrook

8C

8E

8L8M

86 85

8488

Sapphire

8J

83

Liddell

SV
C

SV
C

Total of 240 
MVAr

Total of 220 
MVAr

Total of 240 
MVAr

-100 to +350 MVAr

-100 to +350 MVAr

S
V
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Table 5-6 Notional QNI limits and limit improvements following Option 1C ï Summer 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 365 (Thermal) 1,190 (Thermal) 0 120 

Day Medium 480 (Thermal) 1,120 (Thermal) 0 50 

Day Low 760 (Thermal) 950 (Thermal) 90 0 

Night High 330 (Thermal) 1,175 (Thermal) 0 175 

Night Medium 475 (Thermal) 1,170 (Thermal) 0 180 

Night Low 735 (Thermal) 1,045 (Thermal) 100 60 

L
o
w

 S
a
p
p
h
ir
e

 

Day High 190 (Thermal) 1,360 (Thermal) 0 145 

Day Medium 300 (Thermal) 1,300 (Thermal) 0 95 

Day Low 580 (Thermal) 1,135 (Thermal) 55 5 

Night High 70 (Thermal) 1,370 (Thermal) 0 145 

Night Medium 220 (Thermal) 1,365 (Thermal) 0 150 

Night Low 480 (Thermal) 1,295 (Thermal) 35 85 

Table 5-7 lists corresponding notional planning level winter limits for Option 1C. 

Table 5-7 Notional QNI limits and limit improvements following Option 1C ï Winter 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 425 (Thermal) 1,280 (Thermal) 0 210 

Day Medium 590 (Thermal) 1,205 (Thermal) 20 135 

Day Low 870 (Thermal) 1,030 (Thermal) 200 0 

Night High 365 (Thermal) 1,215 (Thermal) 0 215 

Night Medium 545 (Thermal) 1,220 (Thermal) 0 230 

Night Low 800 (Thermal) 1,095 (Thermal) 165 110 

L
o
w

 

S
a
p
p
h
ir

e
 

Day High 245 (Thermal) 1,440 (Thermal) 0 225 

Day Medium 410 (Thermal) 1,390 (Thermal) 35 185 
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Day Low 690 (Thermal) 1,215 (Thermal) 165 15 

Night High 110 (Thermal) 1,465 (Thermal) 0 240 

Night Medium 285 (Thermal) 1,455 (Thermal) 0 240 

Night Low 545 (Thermal) 1,355 (Thermal) 100 145 

5.4 Option 1D ï Sapphire substation cut into line 8C and a mid-
point switching station between Dumaresq and Bulli Creek 

Option 1D involves cutting in the Sapphire substation to Line 8C and constructing 

a new switching station. It remains fundamentally the same as defined in the 

PSCR and the PADR. 

In particular, Option 1D involves:  

¶ cutting line 8C (Armidale ï Dumaresq 330 kV) into the existing Sapphire 

Substation; and  

¶ establishing a new mid-point switching station between Bulli Creek ï 

Dumaresq 330 kV by cutting in 8M and 8L. 

This targets only southerly QNI stability limitations and has been included as a 

potentially cheaper alternative to installing new dynamic reactive support at 

Tamworth and Dumaresq and shunt capacitor banks (i.e., the second component 

included in Option 1A and Option 1C).  

Sectionalising these lines increases southerly transfer capability by reducing the 

impact of the southerly stability critical contingency. The mid-point switching 

station reduces the transmission impedance following the loss of the Sapphire ï 

Armidale line or a circuit between Dumaresq and Bulli Creek substations. This 

option alone does not increase thermal rating limitations in the system.  

The estimated capital cost of Option 1D is $59 million (reflecting further option 

scoping and refinement since the PADR). 

Table 5-8 lists notional planning level summer limits, mode of failure and limit improvements provided by 

Option 1D under the same six representative operating conditions as provided for Option 1A above. 

Table 5-8 Notional QNI limits and limit improvements following Option 1D ï Summer 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 365 (Thermal) 1,175 (Thermal) 0 105 

Day Medium 480 (Thermal) 1,110 (Thermal) 0 40 

Day Low 670 (Stability) 940 (Thermal) 0 -10 

Night High 330 (Thermal) 1,150 (Thermal) 0 150 

Night Medium 475 (Thermal) 1,140 (Thermal) 0 150 
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Night Low 635 (Stability) 1,030 (Thermal) 0 45 

L
o
w

 S
a
p
p
h
ir
e

 
Day High 190 (Thermal) 1,335 (Thermal) 0 120 

Day Medium 300 (Thermal) 1,290 (Thermal) 0 85 

Day Low 525 (Stability) 1,125 (Thermal) 0 -5 

Night High 70 (Thermal) 1,360 (Stability) 0 135 

Night Medium 220 (Thermal) 1,330 (Stability) 0 115 

Night Low 445 (Stability) 1,280 (Thermal) 0 70 

Table 5-9 lists corresponding notional planning level winter limits for Option 1D. 

Table 5-9 Notional QNI limits and limit improvements following Option 1D ï Winter 

Operating Condition 

Notional Limit (MW) Change from ñDo Nothingò 

(MW) 

NSW to QLD QLD to NSW NSW to QLD QLD to NSW 

H
ig

h
 S

a
p
p
h
ir
e

 

Day High 425 (Thermal) 1,245 (Thermal) 0 175 

Day Medium 570 (Stability) 1,180 (Thermal) 0 110 

Day Low 670 (Stability) 1,025 (Thermal) 0 -5 

Night High 365 (Thermal) 1,175 (Stability) 0 175 

Night Medium 545 (Thermal) 1,155 (Stability) 0 165 

Night Low 635 (Stability) 1,070 (Thermal) 0 85 

L
o
w

 S
a
p
p
h
ir
e

 

Day High 245 (Thermal) 1,360 (Stability) 0 145 

Day Medium 375 (Stability) 1,330 (Stability) 0 125 

Day Low 525 (Stability) 1,205 (Thermal) 0 5 

Night High 110 (Thermal) 1,360 (Stability) 0 135 

Night Medium 285 (Thermal) 1,330 (Stability) 0 115 

Night Low 445 (Stability) 1,280 (Stability) 0 70 
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5.5 Information on the technical feasibility of óvirtual transmission lineô options 

Consultation with proponents of óvirtual transmission lineô options since the PADR has resulted in the stated 

costs of these technologies falling, meaning they are more likely to be considered óeconomically feasibleô. 

However, TransGrid and Powerlink note that it would still be necessary to conduct a formal procurement 

process for those options, either as network or non-network solutions (and, at this stage, issues of required 

performance and liability are expected to be important).  

Moreover, TransGrid and Powerlink note that credible options under the RIT-T are required to be ótechnically 

feasibleô. An option is considered technically feasible if there is a high likelihood that it will, if developed, provide 

the services that the proponent has claimed it could provide for the purposes of the RITïT assessment (in 

providing these services, the option should also comply with relevant laws, regulations and administrative 

requirements).53 

A proportionate approach to assessing technical feasibility of the óvirtual transmission lineô options was adopted 

in the PADR, which effectively assumed that these options were technically feasible. This approach was taken 

in order to compare all options simply on their expected net market benefits (i.e., putting aside technical 

feasibility) and had no bearing on the conclusion at the PADR stage since these options were not found to be 

the top-ranked options.54  

This approach has not been taken as part of the PACR since the assessment is required to identify the preferred 

credible option. A óvirtual transmission lineô comprised of grid-connected battery systems and/or braking 

resistors of this magnitude would be the first in Australia of this scale and there is substantial additional network 

modelling and testing that is required in order to comprehensibly determine technical feasibility. TransGrid and 

Powerlink consider that determining whether these solutions are likely to be technically feasible will require 

around twelve months of additional work and consultation with proponents (Appendix D provides additional 

detail on the assessment required to determine the ótechnical feasibilityô of óvirtual transmission lineô solutions).  

As a consequence, TransGrid and Powerlink have concluded that these óvirtual transmission linesô are not 

credible options for the purpose of this RIT-T assessment. We consider this approach to be consistent with the 

draft 2020 ISP conclusion. Specifically, the draft 2020 ISP states that AEMO has tested a number of virtual 

transmission concepts and has concluded that these are not yet but may very well in future be a viable 

alternative to traditional transmission infrastructure.55 We consider it is also consistent with the AER RIT-T 

Guidelines.56 

TransGrid and Powerlink envisage that óvirtual transmission linesô may form a potential credible option 

considered as part of the medium term QNI upgrade recommended in the draft 2020 ISP, for which a PADR is 

required by 10 December 2021. This timeframe does allow for a comprehensive assessment of the technical 

feasibility of these options.  

                                                   

 
53  AER, Application guidelines Regulatory investment test for transmission, December 2018, p. 18. 

54  Specifically, at the PADR stage, while Option 5B was the top-ranked BESS option, and had the greatest estimated gross benefit of all 
options, it was only expected to deliver around 60 per cent of the expected net benefits of Option 1A (on a weighted-basis). This was driven 

by the relatively high costs associated with Option 5B based on submissions from proponents at the time, which include high upfront costs 
and as the need to reinvest during the assessment period due to the comparatively shorter life of the energy storage components. 

55  AEMO, Draft 2020 Integrated System Plan Appendices, 12 December 2019p. 298. 

56  In relation to technical feasibility, the AER RIT-T Guidelines provide an example where a RIT-T proponent reasonably believes that an 
option will not be feasible presently due to the relatively untested nature of the technology at this scale in Australia. In this case, the AER 
states that this option could be excluded as a credible option due to a lack of technical feasibility. See: AER, Application guidelines 

Regulatory investment test for transmission, December 2018, pp. 18-19. 
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TransGrid and Powerlink therefore encourage proponents of these solutions to respond to the current draft 

2020 ISP consultation, both in relation to: 

¶ the capabilities of these technologies generally (to inform the ISPs consideration of these technologies 

as network solutions); and  

¶ if they propose non-network solutions.  

This will enable consideration of those technologies by AEMO as part of the final 2020 ISP. AEMOôs deadline 

for submissions on the draft 2020 ISP is 21 February 2020 and their deadline for non-network submissions in 

relation to the QNI medium upgrade is 13 March 2020.57  

TransGrid and Powerlink would welcome technical discussions with proponents before this date to help inform 

their submissions. This could include types of models and information which would help inform the technical 

feasibility of a óvirtual transmission lineô solution. 

Proponents should provide detailed technical information on their proposed option, including PSSE and PSCAD 

models and complete technical performance information, to enable them to be fully assessed. 

 

  

                                                   

 
57  AEMO, Draft 2020 Integrated System Plan, 12 December 2019, pp. 16 & 82. 
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6. Approach to the PACR assessment  

Summary of key points: 

¶ This PACR continues to apply the same market modelling results presented in the PADR, which 

assess the market benefits expected from each option across four reasonable scenarios.  

- The change in net benefits in this PACR therefore reflects changes in costs, rather than changes 

in modelled benefits.  

¶ The four scenarios reflect a broad range of potential outcomes across the key uncertainties that are 

expected to affect the future market benefits of the investment options being considered and are 

generally aligned with the scenarios adopted for the 2020 ISP.  

¶ A range of sensitivity tests have also been investigated in order to further test the robustness of the 

outcome to key uncertainties. 

The transmission investments considered as part of this RIT-T involve long-lived assets, and it is important 

that the recommended preferred option does not depend on a narrow view of future outcomes, given that the 

future is inherently uncertain. 

To deal with this uncertainty, the NER requires that costs and market benefits for each credible option are 

estimated under reasonable scenarios and then weighted based on the likelihood of each scenario to determine 

a weighted (óexpectedô) net benefit.58 It is this óexpectedô net benefit that is used to rank credible options and 

identify the preferred option. 

The credible options in this PACR have been assessed under the same four scenarios as part of the earlier 

PADR assessment (and over the same assessment period). The four scenarios differ in relation to demand 

outlook, assumed generator fuel prices, assumed emissions targets, retirement of coal-fired power stations, 

and generator and storage capital costs. These variables do not reflect all of the future uncertainties that may 

affect future market benefits of the options being considered but are expected to provide a broad enough 

óenvelopeô of where these variables may reasonably be expected to fall.59  

We have weighted each scenario equally. In effect this gives many of the assumptions in the AEMO óneutralô 

scenario a higher weighting than in the óslow changeô or ófast changeô scenarios (since there are now two 

variants of the neutral scenario). We consider this appropriate because the low and high scenarios represent 

a less likely combination of assumptions occurring simultaneously across a range of variables.60 

Six categories of market benefit under the RIT-T are considered material and have been estimated as part of 

the economic assessment for the six credible options within this PACR. The PACR continues to apply the 

same market modelling results presented in the PADR and a separate modelling report was released 

alongside the PADR that provides greater detail on the modelling approaches and assumptions, including 

details on the technical constraints adopted. 

Appendix G and Appendix H of this PACR outline in more detail the scenarios modelled and approach taken 

to estimating market benefits (as was presented in sections 6 and 7 of the PADR).  
                                                   

 
58  The AER RIT-T Application Guidelines explicitly refer to the role of scenarios as the primary means of taking uncertainty into account. See: 

AER, RIT-T Application Guidelines, December 2018, p. 42.  
59  Moreover, the scenarios vary several variables at a time and do so in an internally consistent manner, as outlined within the AER RIT-T 

Guidelines. See: AER, Application guidelines for the regulatory investment tests, Final decision, December 2018, p. 42.   
60  While the results find that Option 1A and Option 1B provide very net benefits on a weighted-basis, we note that Option 1A is expected to 

provide materially higher net benefits than Option 1B under the neutral scenario (which is considered the most likely scenario of the four 
scenarios investigated) and the only scenario where Option 1B is expected to deliver materially higher net benefits than Option 1A is the 
óneutral + low emissionsô scenario (which is a bespoke scenario developed following feedback from TransGridôs NSW & ACT Transmission 

Planning forum in November 2018). This is discussed further in section 7.5. 
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7. Net present value results  

Summary of key points: 

¶ Uprating the Liddell to Tamworth lines, installing new dynamic reactive support at Tamworth and 

Dumaresq and shunt capacitor banks (óOption 1Aô) is expected to deliver approximately $170 million 

in net benefits over the assessment period ï net benefits range from around $40 million to $270 

million across the four scenarios. 

¶ The market benefits of all options are primarily derived from the avoided or deferred costs associated 

with generation and storage ï this benefit arises since the expanded transfer capacity between New 

South Wales (NSW) and Queensland under each option allows existing and new Queensland 

generation to export to NSW, reducing the need for new investment in NSW.  

¶ The estimated benefits include significant wholesale market cost savings that will put downward 

pressure on wholesale electricity prices with flow-on benefits to customers. 

¶ These conclusions are robust to a range of sensitivity tests. 

7.1 Neutral scenario  

The neutral scenario reflects the best estimate of the evolution of the market going forward, including AEMOôs 

óneutralô demand forecasts, new generator/storage capital and fuel costs, as well as a national emissions 

reduction of around 28 per cent below 2005 levels by 2030.  

Under these assumptions, Option 1A is estimated to deliver approximately $190 million in net benefits. This 

represents approximately 22 per cent greater net benefits than the second-ranked option (Option 1B). 

Figure 3 shows the overall estimated net benefit for each option under the neutral scenario. 

Figure 3 ï Summary of the estimated net benefits under the neutral scenario 

 

Figure 4 shows the composition of estimated net benefits for each option under the neutral scenario. 
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Figure 4 ï Breakdown of estimated net benefits under the neutral scenario 

 

The key findings from the assessment of each option under the neutral scenario are that: 

¶ Market benefits of all options are primarily derived from the avoided or deferred costs associated with 

generation and storage (shown by the blue bars in Figure 4). 

> This benefit arises since the expanded transfer capacity between NSW and Queensland under 

each option allows existing and new Queensland generation to export to NSW, reducing the need 

for new investment in NSW.  

> The benefit of these avoided or deferred costs is linked to the retirement of thermal plants (i.e., 

avoiding or deferring what would need to be built in their place under the base case) and accrues 

immediately for all options besides Option 1B (in response to the announced closure of Liddell 

Power Station). 

> The market modelling finds that Option 1A enables significant investment in new OCGT in NSW to 

be avoided initially (and across the assessment period), as well as investment in new solar, wind, 

pumped hydro and large-scale (LS) storage being avoided from around midway through the 

assessment period. 

¶ Avoided generator fuel costs are the second most material category of market benefit estimated across 

the options (and are largest for Option 1A and Option 1B). 

> This is driven by existing, relatively modern, coal generators and new renewable generation in 

Queensland (both of which have relatively lower fuel costs) displacing older NSW coal generation 

and gas plant (both existing and new).  

¶ Option 1B is estimated to deliver the smallest amount of benefit from avoided or deferred costs 

associated with generation and storage of all the options. 

> Option 1B offers limited benefit in serving central NSW peak demand following the retirement of 

Liddell as it does not provide reactive support (and so does not fully unlock the transmission corridor 

between Queensland and NSW). As a result, in the early years more capacity must be built locally 

in central NSW to meet peak demand, plus the reserve requirement, with Option 1B compared to 

Option 1A (which does provide reactive support).  

¶ Option 1C and 1D have the lowest estimated net benefits of the incremental upgrade options. 
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> This is because these two options do not increase the limit between central and northern NSW, 

meaning they have limited benefit in serving central NSW peak demand in the near term (and so 

new capacity must be built locally).  

Figure 5 presents the estimated cumulative expected gross benefits for Option 1A for each year of the 

assessment period under the neutral scenario.61  

Figure 5 ï Breakdown of cumulative gross benefits for Option 1A under the neutral scenario62 

 

The timing of the expected gross benefits from the avoided or deferred costs associated with generation and 

storage are driven by the retirement of thermal plant and therefore when new capacity investment would be 

required under the base case. Specifically, Figure 5 shows two key market impacts: 

¶ when Option 1A allows significant investment to be avoided or deferred, i.e., the increases in the blue 

bars in 2022/23 (when Liddell is expected to retire), 2028/29 (when Vales Point is expected to retire), 

and 2031/32 and 2035/36 (when Eraring and Bayswater are expected to retire, respectively); and 

¶ when Option1A involves more investment in generation and/or storage than the base case (e.g., where 

this investment in the base case was only deferred rather than avoided) ï this is shown by the 

decreases in the blue bars between years (such as that shown in 2032/33).  

Figure 6 summarises the difference in generation and storage capacity modelled for Option 1A (in GW), 

compared to the base case.  

                                                   

 
61  Since this figure shows the cumulative gross benefits in present value terms, the height of the bar in 2044 equates to the gross benefits for 

Option 1A shown in Figure 4 above.  
62  While all generator and storage capital costs have been included in the market modelling on an annualised basis, this chart, and all charts of 

this nature in the PACR, present the entire capital costs of these plant in the year avoided in order to highlight the timing of the expected 
market benefits. This is purely a presentational choice that TransGrid and Powerlink have made to assist with relaying the timing of 

expected benefits (i.e., when thermal plant retire) and does not affect the overall estimated net benefit of the options.  
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Figure 6 ï Difference in capacity built with Option 1A, compared to the base case, under the neutral scenario 

 

7.2 Fast-change scenario 

The fast-change scenario is comprised of a set of strong assumptions reflecting a future world of high 

demand forecasts, gas costs, a higher national emissions reduction of around 52 per cent below 2005 levels 

by 2030, and earlier coal plant retirements compared to the neutral scenario. The fast-change scenario also 

assumes that the MarinusLink and Battery of the Nation are commissioned (and is the only scenario 

investigated to do so). The fast-change scenario represents the upper end of the potential range of realistic 

net benefits associated with the various options. 

Under these assumptions, Option 1A is estimated to deliver approximately $270 million in net benefits, which 

is effectively the same level of net benefits as Option 1B (found to deliver approximately one per cent greater 

net benefits).  

Figure 7 shows the overall estimated net benefit for each option under the fast-change scenario. 

Figure 7 ï Summary of the estimated net benefits under the fast-change scenario 

 


















































































