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1 EXECUTIVE SUMMARY

There is an immediate need to invest in renewable energy in Central NSW.

The Central NSW region is an important contributor to the NSW economy, with prominent agriculture and
mining industries, and a population of more than 180,000 people.! But energy security and reliability issues
are impacting residents and businesses and constraining future growth. Key issues include that:

1. Electricity supply does not consistently meet demand in many areas of Central NSW.

Of the region’s 30 distribution zone substations, one-third and their surrounding areas are currently
experiencing:

e Network constraints — where electricity demand exceeds the rated infrastructure capacity
¢ Reliability issues — where supply interruptions in minutes are highest in the region.

Figure 1 shows the substations with network constraints or reliability issues — or both.

Figure 1: Map of zone substations with network constraints and reliability issues
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Source: EY analysis of Distribution Network Service Provider (DNSP) data
2. Decentralised renewable generation is growing, but the current grid cannot handle it.

The traditional grid is not set up to accommodate Distributed Energy Resources (DER), like rooftop solar
and battery storage. Investment in the electricity grid is not progressing quickly enough to enable DER
integration without creating power quality issues or curtailing exports. Essential Energy analysis suggests
that up to 50% of its customers could experience power quality issues by 2037 without intervention, as a

! Australian Bureau of Statistics, ‘Population estimates and components by LGA, 2021 to 2022 — Revised,
https://www.abs.gov.au/statistics/people/population/regional-population/2021-22#data-downloads, Accessed 14 September 2023. Noting that
councils have expressed concerns with the accuracy of the Common Planning Assumptions used as population forecast data. While it was
acknowledged that there has been a gradual improvement in accuracy of population projections, there are errors remaining. For example, according
to the 2022 NSW Common Planning Assumptions, the current population according to the 2021 census for Blayney will not be reached until 2029.
For Oberon, the 2022 Common Planning Assumptions never reach the current population. Additionally, other councils have noted that the forecasts
do not align with their experiences or demand for land and housing.
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result of DER uptake.? Essential Energy has proposed a suite of initiatives in their current regulatory
proposal to the Australian Energy Regulator (AER), intended to tackle this issue to the extent it is able to
support increased DER adoption in future.

3. Community resistance is creating barriers to large-scale renewable energy projects.

Several stakeholders noted angst and uncertainty directed at the roadmap to achieve net zero. People are
concerned about the lack of community benefit from large-scale infrastructure, land use, noise and visual
amenity. As a result, some communities have begun organising to oppose the development of renewable
energy infrastructure.

4. Current high energy prices are adding to cost-of-living pressures for consumers.

Until firm renewable energy sources can meet demand, the market is relying on increasingly high-cost
fossil fuel generation. These higher prices and volatility are being passed on to consumers through higher
electricity tariffs and to large businesses in the form of volatile electricity market spot prices.

See Section 2.3 for a detailed discussion of these problems.
Addressing current problems will support growth and certainty in the region.

The above issues must be addressed as a matter of urgency, especially because electricity consumption in
Central NSW is forecast to increase, putting additional pressure on an already struggling grid. Drivers of
consumption include a growing population, the increasing electrification of appliances and the adoption of
electric vehicles (EVs). To contribute towards 82% renewable energy in the electricity grid by 2035,
adopting DER beyond the boundaries of the Renewable Energy Zones (REZs) will be critical. Figure 2
illustrates the expected effect on forecast consumption in the Central NSW distribution network.

Figure 2: Central NSW electricity consumption forecast components (excluding site specific customers)
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Source: EY Analysis of AEMO Integrated System Plan (ISP) data

Multiple benefits will result from increasing electricity reliability in the region by expanding and improving
electricity generation infrastructure in conjunction with strong community engagement. Key benefits, which
are discussed in Section 2.5 and quantified in the cost benefit analysis in Section 3.6, include:

1. Increasing the region’s competitiveness and potential growth opportunities

2. Supporting the local, state and federal government decarbonisation and energy security ambitions

2 Essential Energy, ‘DER Integration Strategy 2024-29’, https://www.aer.gov.au/system/files/Essential%20Energy%20-
%207.01%20DER%20Integration%20Strategy%20-%20Jan23%20-%20Public.pdf, Accessed 12 September 2023.
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This Business Case aligns with several other policies and developments in the region, such as the
NSW Government’s recent EOI process to develop a waste-to-energy plant at the Parkes Special
Activation Precinct (SAP) which will consider opportunities to improve energy security and
emissions reduction in the Central NSW region.

Refer to section 2.4 for more information on the strategic alignment of this Business Case with other
Government policies and objectives.

3. Lowering prices to improve energy affordability

4. Allaying community concerns and reducing stakeholder uncertainty.

Stakeholders support the premise of the project and investment in the region.

The 44 stakeholder organisations consulted across 35 consultations agreed on a need for intervention to
establish a secure supply of renewable energy. Notably, this sentiment was supported by stakeholders that
weren’t currently experiencing energy security or reliability issues, as well as those affected.

Several themes arose throughout consultation, including that DER would be impactful to improve the
efficiency of business operations, provide resilience in times of natural disaster, enable growth for the
region, and could provide broader benefits to the grid.

Generally, stakeholders accept the need to change the electricity grid to low carbon sources and reduce
reliance on gas. However, they are uncertain as to how to achieve this.

See Section 2.6 for a summary of findings from stakeholder engagement.
The preferred option for the region addresses all of these concerns.

A preferred option has been identified that addresses not only current and future energy security concerns,
but also supports emission reduction objectives and achieving state and national net zero targets.® The
preferred option recommends the development of the following infrastructure solutions:

Table 1: Overview of proposed solutions

Area ‘ Proposed solutions

: éiﬁ%g;;ﬁg”:?;&hl‘l:ﬁhlan A 4.9MW two-hour battery located at the zone substation with a co-located 4.9MW
e Grenfell, Weddin solar farm.
e Mandurama, Blayney . . .
e Canowindra, Cabonne For residential premises:
e Cumnock, Cabonne e 5kW solar PV installations for residential premises
e Payten’s Bridge, Forbes For business premises:
° '(I?rangle 'rF‘)dUEt”a" Orange e 20kW solar PV installations for business premises
3 rundle, Parkes

’ e 20kwW -h .
e Grenfell, Weddin 0 two-hour battery

. . A virtual power plant (VPP) in Option 1 locations to reduce the risk of future energy
* nglv(()alocatlons e security issues and ensure continued reliability and security of Option 1
infrastructure.

3 International Energy Agency (IEA) defines Energy Security as “the uninterrupted availability of energy sources at an affordable price”, IEA,
‘Emergency response and energy security’, https://www.iea.org/about/emergency-response-and-energy-security
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e  Microgrid with onsite 4.9MW small-scale solar farm and a 1.25MW, two-
hour community battery located within the residential precinct embedded

) network

» Laffing Waters, Bathurst e AVPP to enable effective utilisation of behind-the-meter DER assets

within the precinct

e Increased uptake of rooftop solar PV, batteries and EVs.

Microgrid with onsite 2.5MW solar farm and 0.5MW rooftop solar PV installation

e Orange Airport, Orange and a 1MW, two-hour battery located within the airport precinct embedded
network.

e Cowra Four ultra-fast 350kW EV chargers with a co-located 300kW small-scale solar farm

e Lithgow and 300kW, two-hour battery to supplement electricity grid-power to the EV

e Parkes charger.

Advocacy and stakeholder engagement by the Central NSW Joint Organisation to
Central NSW — All areas create a supportive and enabling environment for local commercial and industrial
businesses to transition from gas to renewables.

Source: EY Analysis

From a quantitative or monetary perspective, the preferred option will result in a total Net Present Value
(NPV) of $71.9m and a Benefit-Cost Ratio (BCR) of 1.27, with the economic benefits of the preferred option
outweighing the costs. The results of the economic appraisal for the preferred option are summarised in
Table 2 below and detailed in Section 3.6.

Table 2: Preferred option economic appraisal results (7% discount rate)

Undiscounted ($) Discounted ($)

Costs

Total Costs 491,474,796 261,446,253

Benefits

Total Benefits 907,325,908 333,327,444
I

BCR 1.85 1.27

NPV 415,851,112 71,881,191

Source: EY Analysis

The economic analysis included consideration of capital and operating costs (including contractor and
contingency margins) as well as the following benefits: avoided marginal generation; avoided distribution
augmentation; avoided transmission augmentation; network reliability; avoided greenhouse gas emissions;
shorter charging times; and, avoided wholesale gas prices.

In addition to the above monetised benefits, the preferred option (Option 3) provides the highest level of
gualitative benefit, supporting its preference compared to the alternative options considered. These include:

e Supporting broader resiliency savings (broader benefits to government and the Distribution Network
Service Providers (DNSPs) given DER can support and complement electricity supplied by the
network in times of natural disasters and other events when the network suffers from outages)

e Rapid deployment of electricity infrastructure (the construction and commissioning of DER
technology is generally significantly quicker to deploy, ensuring immediate electricity needs can be
addressed)

e Less disturbances to the community during construction (DER technology can often be constructed
with significantly less interruptions to local communities and businesses)
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e Critically however, compared to Options 1 and 2, Option 3 offers additional tourism support and
benefits related to supporting the energy transition in the region which would otherwise not occur
under the other options.

To meet the community’s energy needs, the Central NSW Joint Organisation (CNSWJO)
seeks funding to progress the preferred option.

A strategic assessment of relevant implementation considerations is detailed in Section 4.
The steps required to progress this preferred option include:

¢ Mobilise the governance structure. The governance structure, proposed in Section 4.2, should be
established to oversee the planning phase and maintain accountability across the delivery team.

e Conduct detailed engineering and energy modelling. Technical and site assessments are
required to inform the design and specifications of the individual infrastructure components of the
preferred option, including identifying appropriate parcels of land for batteries. Detailed cost
estimates from the detailed design will then be updated to inform capital contributions and market
participant requirements.

e Conduct market sounding. A market sounding exercise is recommended to determine the
feasibility of asset management and procurement plans for the preferred option.

e Confirm delivery approach. Based on the detailed engineering requirements and market sounding
outcomes, the delivery approach/package of works should be determined. This would include
identification of responsible entity for delivery and operation, expected delivery timeline,
procurement analysis and completed legislative and planning obligations based on the final scope.

e |dentify proponent(s). The proponent/s that will progress the preferred option through design and
delivery should then be engaged and contracts signed. The CNSWJO is proposed as an interim
proponent until a permanent party is appointed.

A ‘business-as-usual’ approach to energy security and reliability in the region is simply not
viable. Residents and businesses are bearing the burden of capacity constrained energy
infrastructure and outages, constraining their growth and impacting the quality of their
electricity supply. The preferred option will alleviate the issues identified and can be scaled
to meet regional growth ambitions, improving energy security and supporting the
achievement of local, state and national net zero targets. It is an imperative that action is
taken and investment made to support the residents and local businesses of Central NSW.

Regional NSW — Business Case and Strategy Development Fund
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2 CASE FOR CHANGE

According to energy network data and a significant stakeholder consultation process, certain areas of
Central NSW are experiencing energy security and reliability issues, limiting economic growth and
preventing the region from achieving its net zero targets.

This chapter sets out the objective of this Business Case and outlines important context that underpins the
rationale for investment.

2.1 BUSINESS CASE PARTICULARS

2.1.1 Overarching objectives

The CNSWJO is seeking innovative opportunities and infrastructure investments to facilitate the transition
to net zero within the region. This endeavour has a strong strategic fit with a range of local, state and
national strategic planning documents (see Appendix 5.10). In particular, there is strong alignment with
priority 7 of the CNSWJO Strategic Plan, ‘Transition to a sustainable, secure and affordable energy future’.

This Business Case has the dual objectives of:

e Increasing energy security in the region to provide Central NSW residents and businesses
affordable and reliable energy, now and into the future.

¢ Reducing emissions to align with broader NSW Government objectives to reduce the carbon
footprint of energy generation.

2.1.2 The proposal

This Business Case identifies a preferred option (the proposal) to support a secure supply of low carbon
energy for Central NSW. The proposal will help to alleviate the issues identified and support regional
growth ambitions. The details of the proposal will be informed by detailed engineering work on the preferred
option.

2.1.3 Scope

This Business Case focusses solely on DER. Large-scale renewable energy solutions were initially
explored but discarded following an initial analysis and not included in the options for assessment.>6

The scope does not address all sources of emissions within Central NSW. It considers only those that are
linked to energy use in the region.

2.2 BACKGROUND
2.2.1 The Central NSW region

The Central NSW region is divided into 11 Local Government Areas (LGAs) and a County Council (Central
Tablelands Water) that are members of the CNSWJO. The region spans 4,713,375 hectares — a land mass
equating to 5.8% of the total NSW area.” The 2021 census noted that the region was host to 81,347
households and a total population of 181,464 residents, or 2.2% of the NSW total population in that year.

4 CNSWJO, ‘Central NSW Joint Organisation Strategic Plan 2022-25', https://www.centraljo.nsw.gov.au/content/uploads/051222_CNSWJO-
Strategic-Plan-December-2022-Final-1.pdf

5 More information on this initial assessment can be found in the Opportunities Context Report Appendix.

6 “Solutions” in this Business Case refer to technologies, such as rooftop solar PV, batteries, etc. An “option” is a collection of solutions designed to
achieve an objective.

7 Central NSW Joint Organisation, ‘Central NSW Joint Organisation Strategic Plan 2022-2025’,
https://www.centraljo.nsw.gov.au/content/uploads/051222_CNSWJO-Strategic-Plan-December-2022-Final-3.pdf, Accessed 14 September 2023.
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The largest population centres in the region are in Orange (43,750), Bathurst (43,674), and Lithgow
(20,855).8 In FY21, the region contributed $9.13bn in Gross Regional Product (GRP) to the NSW economy.

Figure 3: Central NSW region map

Source: SIX Maps

2.2.2 The Central NSW Joint Organisation

Joint organisations are a critical mechanism through which regional councils plan and deliver local
initiatives and receive funding for infrastructure and service delivery. NSW currently has 13 joint
organisations. The CNSWJO represents the interests of the 11 LGAs in Figure 3 above.®

The principal functions of the CNSWJO are to:

o Establish strategic priorities and plans to deliver agreed priorities
e Provide leadership for the region and advocate for regional priorities
¢ Identify and pursue cooperation across government levels on matters pertaining to the region.

The CNSWJO has supported the development of this Business Case with source documentation,
information and guidance to maintain alignment with concurrent projects. It has also facilitated the review of
draft documentation, validated findings and coordinated the support for the proposed solutions and
endorsement of the analysis and its conclusions by member council representatives. The CNSWJO was
also responsible for the governance of the development of the Business Case, using a Project Control
Group (PCG) and Steering Committee to monitor delivery.

2.2.3 Current energy infrastructure in the region

Both gas and electricity are delivered through a lengthy network of pipelines and powerlines to service
consumers in Central NSW.

The region’s gas network is served by a transmission pipeline operator, APA Group, that links gas
production and storage facilities to a distribution pipeline network. The gas distribution network is operated
by Jemena and connects the transmission network to customers.

8 Australian Bureau of Statistics, ‘Population estimates and components by LGA, 2021 to 2022 — Revised,
https://www.abs.gov.au/statistics/people/population/regional-population/2021-22#data-downloads, Accessed 14 September 2023.

9 As previously noted, the CNSWJO also represents the interests of Central Tablelands Water, a county council. The council provides water
services to Blayney, Cabonne, Cowra and Weddin. Central Tablelands Water is not depicted in the Figure.
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Similarly, the electricity network connects generators to consumers via the transmission and distribution
electricity networks. Transgrid owns and operates the electricity transmission network in the Central NSW
region, and Essential Energy and Endeavour Energy own and operate the distribution network.° The
electricity network in the region is part of the National Electricity Market (NEM).

The high-voltage transmission network transports electricity over long distances across NSW (illustrated in
purple, red and amber in Figure 4 below). Its proximity to the LGAs of Central NSW is illustrated in Figure
4. Notably, while eastern LGAs are near the high-voltage infrastructure, the western-most LGAs are served
by longer, lower-voltage distribution lines (illustrated in blue and green).

Figure 4: Map of key electricity network infrastructure in Central NSW
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Electricity Transmission Network

As illustrated in Figure 5, the transmission network in Central NSW has 500kV north-south lines running
through Lithgow and Oberon and a 330kV line connecting Wellington and Lithgow. The remainder of
Central NSW is largely serviced by 132kV lines. Central NSW currently hosts approximately 1,800MW of
electricity generation capacity, with the majority originating from the Mt Piper coal fire power station
(1,400MW). The remaining generation capacity is from renewable sources, including 140MW from wind
farms and 250MW from solar farms.

10 Endeavour Energy services the Lithgow LGA and Essential Energy services the rest of Central NSW.
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Figure 5: Map of current and proposed transmission network infrastructure
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Source: EY analysis
Known current and forecast constraints

The transmission line between Molong and Orange is reducing the amount of renewable energy that can
be exported from some projects north and west of Orange. Any increased demand for electricity in Orange,
including from the Cadia Mine, is likely to exacerbate this issue. Transgrid is proposing to address this by
increasing the line rating, with an expected commissioning in 2025. However, nearby lines between
Wellington and Orange may become limiting factors in future, due to their current high utilisation.

Transgrid has identified two future limitations, leading to unserved energy (USE), based on forecasts for
increased electricity consumption at Parkes and a new gold mine near Panorama Zone Substation.!
Transgrid plans to address these limitations with network support batteries at Parkes and Panorama Zone
Substations (2026) and a new 132 kV transmission line from Parkes to Wellington (2031), as well as a new
switching station near Bathurst (2025/2026). The new transmission line to Wellington may provide the
opportunity for additional renewable development around Parkes.

Other opportunities to deploy more renewable energy generation include large renewable and storage
projects near the high voltage network in the Lithgow and Oberon LGAs, small renewable projects in the
132 kV network between Orange and Lithgow, and small storage projects on the 132 kV network
throughout Central NSW to absorb solar generation, potentially allowing for oversizing of/additional solar
projects in the region.

For more information on the transmission network and large-scale renewable energy generation
opportunities in the region, please see the Capacity Assessment in Appendix 5.2.

Electricity Distribution Network

The Central NSW distribution network includes 30 zone substations, of which 10 are currently experiencing
issues related to the following:*?

11 ‘Unserved Energy’ is customer demand that cannot be met by the power system
12 EY analysis of zone substation reliability and capacity data provided by the DNSPs. The methodology to identify network constraints was
developed in consultation with Essential Energy.
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o Network constraints — where a substation exceeds a limit enforced by DNSPs to avoid
infrastructure exceeding its operating limits, for example thermal overload or voltage instability.
Eight substations across six LGAs in Central NSW are experiencing network constraints.

o Network reliability issues — where there are frequent interruptions to electricity supply. Three zone
substations in the west of the region are experiencing reliability issues.'?

These issues are further discussed in Section 2.3.

Investments made by DNSPs to improve the distribution network are subject to strict regulatory obligations
governed by the AER. The regulatory framework requires that DNSPs make investments that are prudent
and efficient and apportion costs appropriately between customers. At the time of writing, only one
investment has been proposed by Essential Energy to address the specific constraint and reliability issues
raised in this report.'* An investment to improve network reliability at Lake Cargelligo zone substation was
submitted to the AER for the upcoming 2024-29 regulatory period. The proposed solution would involve the
installation of a diesel generator as the preferred option. The investment proposal noted that subsidisation
or grant funding may alter the economic viability of a battery back-up.'® As this proposal does not address
both objectives of this Business Case, and funding has not yet been approved, this zone substation
remains within the scope of this assessment. The Essential Energy DER Integration Strategy is intended to
address issues inhibiting DER enablement on its network, and is therefore complementary to the options
considered in this Business Case

Australia has a high adoption rate of rooftop solar PV. However, the adoption of DER technologies must
increase by five times the current quantity, in addition to network augmentation and the continued
development of large-scale renewable generation and storage, in order to decarbonise the NEM.*® As DER
uptake increases, the distribution network will need to adapt to accommodate new demand patterns and
increased electricity exported to the grid from customers. See the Demand Report in Appendix 5.1 for
additional detail about the distribution network, analysis underpinning the substations identified as
experiencing energy security issues and details on the forecast demand.

Gas Transmission and Distribution Network

The natural gas network currently services 8 of the 11 LGAs in Central NSW, with connected customers
largely located in the more densely populated towns of the region. The APA transmission pipeline
originates in Sydney, travels through to Young and West Wyalong, where branching pipelines service the
Central NSW region as illustrated in Figure 6 below. LGAs not connected to the network (Cabonne,
Lachlan and Weddin) likely use Liquified Petroleum Gas (LPG) for any gas consumption requirements.

In financial year 2022 (FY22), Central NSW had 41,361 residential users and 1,968 commercial users
connected to the gas distribution network. Additionally, one manufacturing facility in the region, Borg, is
connected to the gas transmission pipeline due to its high gas consumption requirements.

13 One zone substation is experiencing both network constraints and reliability issues, hence the total of substations experiencing energy security
issues is 10.

14 Essential Energy, ‘Distribution Annual Planning Report 2022’,
https://dapr.essentialenergy.com.au/essential_data/DAPR_Essential%20Energy_2022_Final.pdf, Accessed 4 October 2023.

15 Essential Energy, '10.06.10 Network Resilience Lake Cargelligo Network Investment Case’, https://www.aer.gov.au/networks-
pipelines/determinations-access-arrangements/essential-energy-determination-2024%E2%80%9329/proposal, Accessed 17 October 2023

16 Australian Energy Market Operation, 'Integrated System Plan 2022’, https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-
documents/2022-integrated-system-plan-isp.pdf?la=en, Accessed 4 October 2023.
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Figure 6: Natural gas pipeline infrastructure
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Gas distribution networks are generally reliable, and unscheduled gas outages are rare. Since most gas
infrastructure is underground, it is protected from weather and surface interference. However, gas pipelines
are vulnerable to changes in ground conditions caused by erosion or flooding (which may become more

frequent due to the effects of climate change), and when these events occur, they can have significant
impacts for gas consumers.

For example, in November 2022, during flood of the Macquarie River the Young-Lithgow pipeline operated

by APA was damaged.'’” The disruption affected natural gas delivered to Bathurst, Lithgow and Oberon,
impacting over 20,000 users over three weeks.

See the Gas-to-Renewables Transition Assessment in Appendix 5.3 for additional information about the
Central NSW gas network.

2.2.4 Emissions objectives and reductions in the region

The NSW Government is committed to achieving net zero emissions by 2050. Under current policies,
greenhouse gas emissions for NSW are projected to be 47% to 52% lower than 2005 levels by 2030.% The
NSW Government is in the process of legislating the Climate Change (Net Zero Future) Bill 2023, which will
establish the Net Zero Commission to enhance progression towards achieving its net zero targets.

The CNSWJO is mapping a transition pathway to net zero that will enable all councils to align to the NSW
Government’s 50% reduction in emissions by 2030.%° According to its Emissions Reduction Plan: Regional
Opportunities, the CNSWJO seeks to build on successful regional initiatives to achieve this objective.
These initiatives include Southern Lights LED streetlighting, regional destination EV charging infrastructure

17 APA, ‘gas supply outage update: Bathurst, Lithgow, Oberon, and Wallerawang’. Available at: https://www.apa.com.au/gas-supply-update/

18 NSW State of Environment, ‘Net Zero Plan Stage 1: 2020-2030’. Available at: https://www.soe.epa.nsw.gov.au/all-themes/climate-and-air/net-
zero-plan-stage-1-2020-2030.

19 CNSWJO, ‘CNSWJO Policy Roadmap — A Case Study in Energy Efficiency’,

https://staticl.squarespace.com/static/5b19f04d5b409b47d8534ebc/t/632805895ad5ed0ecef87441/1663567280587/Dr+Simon+Wright.pdf.,
Accessed 25 September 2023
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planning, renewable energy contracts for large sites and streetlighting, and the development of Renewable
Energy Action Plans (REAPs) and Emissions Reduction Plans (ERPs) for member councils.?

Energy-related emissions across the region contributed to the release of approximately 1.4 million tonnes of
carbon dioxide (CO2e) in 2023, around 1% of NSW’s total greenhouse gas emissions compared to 2019
levels.?! The LGAs with the largest contribution to these levels are Parkes, due to operations at the North
Parkes Mine, and Blayney, due to operations at the Cadia Mine (Figure 7). The owners of the Cadia Mine,
Newcrest Mining, have a target of a 30% reduction in emissions intensity and a net zero target by 2050.%2 In
July 2023, Newcrest Mining contracted a Power Purchase Agreement with the Rye Park Wind Farm to reduce

operational emissions, committing to off taking 55% of the 396MW generation capacity for a period of 15
years.?

Outside the emissions intensive LGAs of Blayney and Parkes, emission patterns follow that of populations,
where the more populous LGAs have higher emissions than less populous LGAs.

Figure 7: 2023 energy related emissions for the CNSWJO region
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Source: EY Analysis?

A number of councils are undertaking projects to reduce emissions in their local area. For example, Lachlan
Shire Council in particular has made significant progress in reducing emissions by 2030, with 14 renewable
energy projects implemented.?® Cabonne Shire Council has also received $1.5m from the NSW Government
to plan, build and install a mid-scale solar and battery plant at Eugowra.?®

20 CNSWJO, ‘Emissions Reduction Plan: Regional Opportunities Final Report’, https://www.centraljo.nsw.gov.au/content/uploads/CNSWJO-
Emissions-Reduction-Plan-Regional-Opportunities_adopted.pdf., Accessed 24 September 2023

21 NSW EPA, ‘NSW State of Environment: Greenhouse Gas Emissions’, https://www.soe.epa.nsw.gov.au/all-themes/climate-and-air/greenhouse-
gas-emissions., Accessed 24 September 2023

22 Newcrest Mining, Newcrest 2022 Sustainability Report.

2 Newcrest Mining, ‘Market Release’, https://www.newcrest.com/sites/default/files/2020-
12/201216_Newcrest%20signs%20renewable%20energy%20PPA%20t0%20help%20deliver%2020%25%20reduction%20in%20greenhouse%20g
as%20emissions.pdf, Accessed 16 October 2023

24 Based upon EY analysis of data sources used to forecast electricity consumption, with emissions factors applied from the Clean Energy
Regulators, NGER’s 2022 Measurement Determination.

% | ocal Government NSW, ‘Lachlan renewable energy project’. Available at:
https://www.lgnsw.org.au/common/Uploaded%20files/Environment_Awards/2021/Lachaln_Renewable_energy.pdf

26 Cabonne Council, “Cabonne Receives $1.5 Million for Solar Battery Storage”. Available at: https://www.cabonne.nsw.gov.au/News/Cabonne-
Receives-1.5-Million-for-Solar-Battery-Storage
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2.3 RATIONALE FOR INVESTMENT

The Central NSW region is an important contributor to NSW’s economic output and home to more than
180,000 people.?” A However, energy issues are impacting regional growth. Energy infrastructure
investment is essential for the region to remain not only competitive, but grow to its full economic potential.

2.3.1 Investment Logic Map

To identify the specific problems that this Business Case should address, an Investment Logic Map (ILM)
workshop was held in June 2023 in Orange, with the CNSWJO and its member Councils and other key
stakeholders. Four primary challenges were identified through the ILM process and are discussed further
below. The process also identified the benefits that could be realised by addressing these problems, along
with solutions to solve them. DER solutions, alongside coordination and demand response assets, were
identified as the most likely solution to all the problems identified.

Figure 8: ILM output
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27 Australian Bureau of Statistics, ‘Population estimates and components by LGA, 2021 to 2022 — Revised,
https://www.abs.gov.au/statistics/people/population/regional-population/2021-22#data-downloads, Accessed 14 September 2023. Noting that
councils have expressed concerns with the accuracy of the Common Planning Assumptions used as population forecast data. While it was
acknowledged that there has been a gradual improvement in accuracy of population projections, there are errors remaining. For example, according
to the 2022 NSW Common Planning Assumptions, the current population according to the 2021 census for Blayney will not be reached until 2029.

For Oberon, the 2022 Common Planning Assumptions never reach the current population. Additionally, other councils have noted that the forecasts
do not align with their experiences or demand for land and housing.
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2.3.2 Problem 1: Electricity supply does not consistently meet demand in areas of Central NSW,
leading to a lack of energy reliability and security and affecting regional growth

2.3.2.1 Cause of Problem 1

Of the 30 zone substations in the region, 10 are currently experiencing network constraints or reliability
issues — or both (Figure 9 and Figure 10).

Reliability refers to the quantity of time where electricity supply is interrupted for customers (or ‘lost
minutes’). Reliability can be a result of constrained network infrastructure, but equally may be influenced by
damage to network assets, weather or other unforeseeable causes.?®

A network constraint is an enforced limit on the power system to avoid exceeding operating limits, for
example thermal overload, voltage instability, etc. In the context of this report, it refers to constraints on
available capacity of zone substations.?

Figure 9: Network constraints have been identified in eight zone substations (indicated by ared R)
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Source: EY analysis of Essential Energy and Endeavour Energy Distribution Annual Planning Report data

28 DNSPs must comply with reliability standards. There is no evidence to suggest that DNSPs in the Central NSW region are not complying with
these standards. The substations identified as having reliability issues in this Business Case are those which experience significantly more minutes
off supply compared to other substations in the region, leading to negative outcomes for consumers connected to them.

2 Constraints are estimated by comparing peak electricity demand from a substation to the rated capacity of that substation, resulting in an
estimated available capacity. A negative estimated available substation capacity determines whether network constraints exist or are likely to exist
in future, for the purposes of this report.
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Figure 10: Significantly higher supply interruptions have been identified in three zone substations (indicated in orange)
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Source: EY analysis of Essential Energy reliability data®°

Based on electricity consumption forecasts, three more substations are likely to become constrained in the

coming years. Those being:

e Raglan — Bathurst, in FY27
e Stewart — Bathurst, in FY27
e Orange South — Orange, in FY31.3!

2.3.2.2 Effect of Problem 1

Regular outages cause financial losses and reduce
quality of life.

During consultations held to inform this analysis,
examples of these impacts were shared by
stakeholders. This included anecdotal evidence that
some manufacturers have had to invest in backup
power to address reliability issues, an additional cost
that affects profitability. Others are dealing with the
significant impact of ongoing electricity disruption,
including manufacturing plants having to shut down
and restart their operations each time there is a
momentary outage. Electricity insecurity and reliability
issues will also likely deter business growth and
investment (see case study opposite and below).

Residents also suffer the financial and quality of life
consequences of energy security and reliability
issues, such as being unable to work or study, food
spoilage and the health ramifications of a lack of
heating and cooling, or power disruption to life
support equipment (such as continuous positive
airway pressure (CPAP) machines).*

Case Study: Connection costs and localised

constraints inhibiting economic growth

In Lachlan, a business investment proposal failed
to progress due to the costs and delays
associated with connecting to the grid.

The proposal involved an investment of $10-15m
to develop an industrial site, 2-3km from
Condobolin zone substation. Given the poor
condition of existing infrastructure, early
estimates put the cost of upgrades required to
connect to the electricity grid as high as $1m.

The proposal was discontinued as a result of this
prohibitive requirement for additional capital
investment and the time involved in the
connections process.

Similar issues have been noted as inhibiting
growth in Cowra due to localised constraints on
the electricity grid and prohibitive upgrade costs
levied on local businesses and council.

%0 Reliability data from Endeavour Energy was not provided in a format that enabled comparable analysis and so has been omitted from Figure 10.
31 Refer to the Demand Report Appendix at 5.1 for more detail on electricity consumption forecasts for each LGA.
32 Noting that energy businesses such as DNSPs have controls in place to minimise impacts to life support customers
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“The network infrastructure is very old and at capacity, we can’t even connect an
additional air conditioning unit on the main street, let alone new businesses”

— Representative of a Central NSW LGA

Case Study: Devro

Devro is a food and beverage manufacturer with a production facility in Bathurst. The facility is often
impacted by split-second interruptions to its electricity supply. The interruptions, which it says happen
about every six weeks, cause all 46 production lines to shut down immediately, which in some cases has
resulted in expensive damage to sensitive equipment. Around half the production lines can become
operational again in one-hour. The remainder can take up to nine hours to get running, and up to 24
hours before they are operating at full capacity. The resulting financial impacts are lost inventory and
labour costs required to bring the plant back to normal operations.

2.3.3 Problem 2: Conventional infrastructure and the pace of remedial action is inhibiting the
growth of renewable energy supplies, creating issues with two-way flows and demand
management

2.3.3.1 Cause of Problem 2

Existing electricity infrastructure in the region was designed and constructed at a time when electricity
distribution managed a one-way flow, from large, centralised power plants to consumers. However, the rise
of DER, like rooftop solar PV, has transformed electricity flow into a two-way flow. This change has
introduced new complexities in managing the grid, especially in terms of demand management, voltage
control, and electricity system security. For example, solar power can generate a lot of electricity during the
day, but none at night. This variability in supply can lead to imbalances in the grid if not properly managed.

Remedial action to improve network capacity is not progressing fast enough to enable the implementation
of DER. This is partly because DNSPs are bound by a strict regulatory environment that only permits
intervention under specific circumstances.

2.3.3.2 Effect of Problem 2

As more customers begin to export energy back to the grid, the network is reaching its capacity to
accommodate these exports, resulting in power quality issues. Without necessary reforms and network
investment, these issues will only escalate. Essential Energy forecasts that, by 2037, without network
improvements or changes to pricing, more than 50% of its customer base will begin to experience power
guality issues. Without intervention, Essential Energy expects it may need to respond by decreasing
customers’ ability to export solar electricity to the grid. %3

33 Essential Energy, ‘DER Integration Strategy 2024-29’, https://www.aer.gov.au/system/files/Essential%20Energy %20-
%207.01%20DER%20Integration%20Strategy%20-%20Jan23%20-%20Public.pdf, Accessed 12 September 2023.
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Figure 11: Forecast increase in voltage issues without intervention heat map

Source: Essential Energy

The inability of the existing infrastructure to effectively manage two-way flows can lead to grid instability,
power quality issues and even blackouts. It can also limit the integration of more renewable energy into the
grid. As part of Essential Energy’s DER Integration Strategy, it has proposed investments designed to
facilitate the increased adoption of DER across their network.3

2.3.4 Problem 3: The implementation and impacts of the energy transition journey in Central
NSW is not well understood by the community, leading to community uncertainty or
resistance, and creating barriers to renewable energy projects.

2.3.4.1 Cause of Problem 3

There are pockets of the community that are uncertain about what the energy transition means for them.
Communities are not always consulted about renewable energy developments in their area and the linkage
between government policies and local impacts is not always clear.3®

Evidence of the problem was provided anecdotally by stakeholders consulted as part of the development of
this Business Case. For example, Lithgow City Council noted concern about the community’s future when it
loses the coal industry given it is a major contributor and employer to the local economy. Stakeholder
consultations also noted a vocal minority view of “not in my backyard” towards renewable energy
development.

2.3.4.2 Effect of Problem 3

Community uncertainty can lead to resistance to implementing new renewable energy projects, resulting in
delays in project approvals, difficulties securing the necessary funding or challenges in gaining community
support. Severe cases of community resistance can escalate, resulting in timeline delays, as was observed
in relation to the Western Victorian Transmission Network Project.®® Community members formed
barricades and DNSP representatives were prevented access to farm property. Public consultation
conducted for transmission investments connected to the Central West Orana Renewable Energy Zone
(REZ) suggest that similar opposition may be present within the Central NSW region.?’

34 Essential Energy’s DER Integration Strategy is considered complimentary to the options considered in this Business Case as it is designed to
facilitate DER adoption.

35 Central NSW Joint Organisation, ‘Concerns about the ongoing costs of Unaccounted for Energy’, https://aemo.com.au/-
Imedia/files/stakeholder_consultation/consultations/nem-consultations/2022/ufe-reporting-guidelines-consultation/submissions/central-nsw-joint-
organisation-letter.pdf?la=en, Accessed 10 September 2023.

3% ABC News, ‘Farmers block AusNet from accessing properties in proposed transmission corridor’, https://www.abc.net.au/news/rural/2022-03-
09/farmers-block-ausnet-from-properties/100895914, Accessed 14 November 2023.

87 Australian Financial Review, ‘ ‘No choice’ over renewable energy zones despite resistance’, https://www.afr.com/companies/energy/no-choice-
over-renewable-energy-zones-despite-resistance-20231025-p5eeu2, Accessed 14 November 2023.
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2.3.5 Problem 4: Current energy market volatility and transition uncertainty is increasing energy
supply costs to consumers and adding to the cost-of-living pressures.

2.3.5.1 Cause of Problem 4

The current lack of stability in the electricity market is driving up electricity costs. End-of-life fossil fuel
infrastructure requires substantial maintenance and more frequent downtime to extend the operational life,
making fossil fuel a higher cost source of energy generation.® While the grid has to rely on these more
expensive energy sources, prices are kept high.

2.3.5.2 Effect of Problem 4

Electricity prices are increasing mainly due to substantial increases in wholesale costs. From 1 July 2023,
wholesale electricity costs, which make up about 35% to 45% of an electricity bill, increased by around
50%. As a result, in NSW, the Default M Offer (DMO) increased by around 20% on 1 July 2023.%° The DMO
is the maximum price an electricity retailer can charge on a default electricity contract.

As many business and residential premises are on fixed rate electricity contracts that are revised at defined
intervals, volatility will only be experienced as incremental increases to rates. Whereas larger commercial
operations, which are exposed to the electricity spot price, experience the effects of volatility more acutely.
In NSW, wholesale electricity price volatility peaked in mid-2022, measured as the percentage of time
prices exceeded $300/MWh. In Q2 2022, volatility reached 31%, resulting in a record average spot price of
$264/MWh.*° Many businesses affected by spot price increases pass these costs on to consumers.

2.3.6 Consequences of failing to act

Failing to act or deferring action to abate these issues is likely to lead to long-term negative impacts on
consumers, communities and the environment. A lack of action could:

e Threaten the region’s ability to transition efficiently and effectively to net zero by continuing reliance
on fossil fuels, contributing to greenhouse gas emissions and climate change.

e Create capacity issues and disruptions to service, costing business in terms of productivity, output
and returns, and residents in terms of quality of life as the risks of outages continue to increase.

¢ Hamper economic growth as businesses locate elsewhere or residential developments are paused
due to an unreliable electricity supply.

%8 Reserve Bank of Australia, ‘Box A: Recent developments in energy prices’, https://www.rba.gov.au/publications/smp/2022/aug/box-a-recent-
developments-in-energy-prices.html, Accessed 4 October 2023.

39 IPART, “1 July 2023 electricity price increases’, https://www.ipart.nsw.gov.au/1-july-2023-electricity-price-increases, Accessed 9 September 2023.
40 Australian Energy Market Operator, ‘Quarterly Energy Dynamics Q2 2023’ https://aemo.com.au/-/media/files/major-publications/qed/2023/qed-
(2-2023-report.pdf?la=en&hash=719538BE6166CB79BE1BF6BIBE82A183, Accessed 4 October 2023.

Regional NSW — Business Case and Strategy Development Fund
Business case for the nexus between emissions reduction and energy security in Central NSW



24

2.4 STRATEGIC ALIGNMENT

This Business Case has a strong strategic alignment with a range of local, state and national strategic
planning documents, including the NSW Government’s policy to reach net-zero by 2050 and the 20-Year
Economic Vision for Regional NSW.

A summary of the alignment is provided below with a full assessment presented in Appendix 5.10.

2.4.1  Alignment with local councils’ priorities and the broader region

This Business Case aligns with all regional plans relevant to the Central NSW region. The strategies issued
by the CNSWJO and many of the member councils set targets for the reduction of emissions, greater
adoption of sustainable practices and renewable energy, and some plans reaffirm commitments to
achieving NSW government goals with respect to net zero targets. This Business Case aligns with all of
those objectives by proposing infrastructure to accelerate the decarbonisation of the Central NSW region
through increased renewable energy.

This Business Case also demonstrates particular alignment with priority seven of the CNSWJO Strategic
Plan. The priority area encompasses several activities that include supporting adoption of DER and building
a social licence through advocacy.

2.4.2 Alignment with NSW Government priorities and objectives

This Business Case directly aligns with the:

e State Infrastructure Strategy 2022-2042, which underscores the importance of reliable and
resilient infrastructure, aligning with energy plans aimed at ensuring a stable and secure energy
generation and distribution network.

o Restart NSW fund, supported by the Government's asset recycling program, which offers an
opportunity for synergy with energy plans.

o Regional Economic Development Strategies, Regional NSW has published updated Regional
Economic Development Strategies (REDS) in 2023, six of which pertain to the Central NSW region.
This Business Case aligns with net zero opportunities highlighted in all six relevant REDS, including
leveraging the natural renewable resources across the region, benefitting local communities and
minimising land use conflicts with agriculture.

¢ Net Zero Plan Stage 1: 2020-2030, by promoting renewable energy development and reducing
emission reliance on fossil fuels for electricity generation, this Business Case can help reduce
emissions from electricity demand and contribute to achieving net zero emissions by 2050.

e NSW Supply and Reliability Check-up, where it recommends that government funds minor
network enhancements to facilitate the development of renewable generation projects. Solutions
proposed within this Business Case present options that could enable greater renewable
generation.

e Central West Orana Regional Plan 2041, because the proposed DER investments in this
Business Case will support the transition to net zero and minimise potential land use conflicts.

o NSW Climate Change Adaptation Strategy, the strategy recommends adaptation action plans to
mitigate the impacts of climate change on the community. By contributing to sustainable
development of the region and supporting resilience of essential services, implementation of DER
technologies aligns with the objectives of the strategy.

o NSW Clean Air Strategy 2021-2030, by proposing solutions that support the decarbonisation of
electricity generation via DER development, transport through EV charging infrastructure, and
industry via an advocacy plan, this Business Case has strong alignment with the priorities
established by the strategy.

o NSW Electric Vehicle Strategy, as this Business Case proposes EV fast charging infrastructure
along key transport corridors in the region it aligns with the EV strategy priorities.
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e Parkes Special Activation Precinct (SAP), the NSW Government has conduct an EOI process for
the development of a waste-to-energy plant at the Parkes SAP which will consider opportunities to
improve energy security and emissions reduction in the Central NSW region. This Business Case
aligns with the net zero and energy security opportunities of this waste-to-energy plant.

2.4.3 Alignment with Australia’s energy transition plan

This Business Case aligns with national priorities by supporting emissions reduction and the transition to
renewable energy. As this Business Case proposes the adoption of renewable energy generation and DER
that improves network reliability, it also aligns with multiple Commonwealth agency or national plans,
including:

e Australia Legislates Emissions Reductions Targets 2022
e Renewable Energy Target (RET).
2.4.4  Alignment with industry plans

This Business Case aligns with the planning documents published by network operators in the Central
NSW region. It has also taken account of publicly available information regarding renewable energy plans
of large industrial businesses in the region.

Regional NSW — Business Case and Strategy Development Fund
Business case for the nexus between emissions reduction and energy security in Central NSW



26

2.5 EXPECTED BENEFITS

Four benefits were identified through the ILM process, shown previously in Figure 8. A qualitative
discussion of these benefits is included below, with more detailed description and quantification in Section
3.6.

2.5.1 Benefit 1: Increasing the reliability of electricity supply in Central NSW will increase the
region’s competitiveness and potential growth opportunities

Implementing DER can help to improve energy supply and reliability. Greater reliability will improve the
region’s business competitiveness. Remedying the network constraint challenges would lower barriers to
regional growth in terms of new residential and commercial development. This would likely translate into
economic growth and population growth for the Central NSW region.

Benefit 1 has been quantified for the purposes of cost benefit analysis (CBA) modelling by measuring the
value of network reliability that will be achieved by delivering the proposed infrastructure.

2.5.2 Benefit 2: Expanded and improved electricity infrastructure with lower emissions intensity
and support the future-proofing of the region

By improving network infrastructure to facilitate the development of renewable generation and storage,
Central NSW will reduce its reliance on traditional carbon emitting generation technologies in favour of
renewable and low carbon sources. As the NSW and Commonwealth Governments have both committed
to the delivery of net zero by 2050, including the phase out of coal-fired power, implementing renewable
energy infrastructure will secure the supply of electricity for Central NSW into the future.

Benefit 2 has been quantified in the CBA by measuring greenhouse gas emissions that will be avoided by
meeting electricity needs from local renewable sources, rather than the electricity grid.

2.5.3 Benefit 3: Increasing electricity supply or reducing electricity consumption from the
electricity grid will lower price pressures and support energy affordability

Deploying local renewable energy infrastructure like DER will enable electricity customers to meet more of
their own consumption needs without relying on the electricity grid, decreasing exposure to increasing
prices or price volatility. The benefit, therefore, will be realised as cost savings to consumers, which will
decrease the cost of living for residents and lower the cost of production or operations for businesses in the
region.

This benefit has been quantified in the CBA through:

¢ Avoided marginal generation — avoided costs incurred by centralised generators (including fuel
costs and other marginal short run costs).

e Avoided distribution and transmission augmentation — cost savings from deferring investments
in the electricity network.

2.5.4 Benefit 4: Community and industry understand the importance of locally generated
renewable energy, providing a stable foundation for growth and reducing the uncertainty
felt by stakeholders

DER delivers benefits directly to local residents. It does not have the same scale of impact on land use or
visual amenity that large-scale generation projects have. Deploying DER and communicating it well can
also provide more certainty as to the impact of the energy transition to the local community. Clear
communication of the scope of the infrastructure and its impact and benefits would likely address the risk of
opposition to the development of renewable energy infrastructure.

No quantified economic benefits can be directly attributed to Benefit 4. However, there are clear qualitative
benefits.
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2.5.5 Beneficiaries

The key beneficiaries of the four benefits identified by the ILM are summarised in Table 3.

Table 3: Key beneficiaries

27

Benefit BENEHHEGES

L . R . - -~ Industry
Benefit 1: Increasing the reliability of energy supply in Central NSW will increase the region’s Community
competitiveness and potential growth opportunities DNSPs

. ) . . . ) ) Industry
Benefit 2: Expanded and improved energy infrastructure with lower emissions intensity and Community®!
support the future-proofing of the region
Benefit 3: Increasing energy supply or reducing energy from the grid will lower price pressures Industry
and support energy affordability Community
Benefit 4: Community and industry understand the importance of locally generated renewable Communit
energy, providing a stable foundation for growth and reducing the uncertainty felt by ey y

stakeholders

41 DNSPs may also be a beneficiary for Benefit 2, depending on the operating model
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2.6 STAKEHOLDER & COMMUNITY SUPPORT

2.6.1 Stakeholders and engagement approach

Stakeholder and community engagement with 44 stakeholders across 35 sessions supported the
development of this Business Case. Stakeholders were engaged in either a one hour or a 30-minute
session, held on a one-to-one or one-to-many basis during July, August and September of 2023. The
objectives of the engagement were to give stakeholders the opportunity to provide their input into the
analysis and development and assessment of options.

Broadly, stakeholder engagement focused on three themes:

¢ Understanding the experience of stakeholders, with respect to energy supply and security
¢ Understanding the actions, plans and/or aspirations of different stakeholders that intersect with

decarbonisation and energy use

e Capturing input and feedback on proposed solutions within the options under investigation.

A list of the stakeholders engaged through the consultation process is detailed in Table 4.4

Table 4: Stakeholders engaged

Stakeholder

Essential Energy

Endeavour Energy

Relevance to this Business Case

The distribution network operators of the gas and electricity networks in the region
were engaged, as they hold and collect much of the data relevant to the analysis
conducted for this Business Case and have detailed knowledge of the current state
of grid infrastructure.

Jemena
Origin
e Electricity retailers and DER technology providers were engaged as they have an
understanding of the DER solutions being deployed for customers, as well as the
. customer preferences and business models that are most relevant to regional
PXiSE .
locations.
Mondo

Bathurst Regional Council

Blayney Shire Council

Cabonne Council

Cowra Council

Forbes Shire Council

Lachlan Shire Council

Lithgow City Council

Oberon Council

Orange City Council

Parkes Shire Council

Weddin Shire Council

Local council representatives were engaged as key stakeholders with an
understanding of the local context across Central NSW. As representatives of their
community, councils were consulted to relay the experience of their respective
localities, with respect to energy security and reliability. As well as aid the
identification of appropriate community and industry representatives for follow-up
consultations. Further, councils are also substantial energy users in their own right
and were able to provide information about energy related projects they have
embarked on to address their own footprint.

Additionally, councils were also engaged to provide information and data about
significant developments currently in the planning process, as well as relevant policy
and legislation for consideration.

42 12 additional stakeholders were approached to participate in consultation but declined.
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Stakeholder ‘ Relevance to this Business Case

Central Tablelands Water

Office of Energy and Climate Change Regional NSW and OECC were engaged as NSW government departments with in-
(OECC) depth knowledge of the broader context of government initiatives ongoing across
Central NSW. These included relevant decarbonisation and energy policies or

strategies that impact this Business Case, as well as economic development

Department of Regional NSW activities or commitments.

Regional Growth and Development

Corporation (RGDC
s ( ) RGDC, NSW Health and TAFE were engaged as NSW government departments

that have control or oversight of large facilities across the region, and in turn the

M L energy requirements of those facilities.

TAFE NSW

Presync Presync and Simply Sustainable are renewable energy consultancies that have
extensive experience with the Central NSW region, able to provide specific

Simply Sustainable contextual knowledge of regional renewable energy solutions.

Newcrest Mining

Borg Stakeholder engagement for this Business Case also extended to a selection of
commercial operations across Central NSW, varying in scale and industry.

MSM Milling Newcrest Mining and CMOC were engaged as the operators of Cadia and
Northparkes mines respectively. Additionally, Regis Resources is the owner of a

Charles Sturt University (CSU) mine currently under development. Mining operations are the most energy intensive
business across the Central NSW region.

Regis Resources Borg was engaged as a major manufacturing operation with a substantial reliance on

natural gas for the manufacturing process, as well as the owner of a large rooftop

China Molybdenum Company (CMOC) | solar PV array.
CSU was engaged as a major energy user with active progress and comprehensive

Nestle Purina plans to decarbonise their energy footprint. CSU has large campus’ in Bathurst and
Orange.

Simplot Nestle Purina, Simplot and Devro are mid-sized food manufacturers in the region,
with first-hand experience of the impacts of energy security and reliability.

Devro Peterkin Consulting was engaged as an advisor to a withdrawn investment proposal.

Peterkin Consulting

NetWaste . . — .
NetWaste and RDA were engaged as industry bodies or organisations with

knowledge of the current context businesses and councils face with respect to
emissions reduction and energy security.

Regional Development Australia —
Central West (RDA)

CLEAN Cowra

Bathurst Climate Change Action Network
(BCCAN) CLEAN Cowra, BCCAN, ECCO, and Lx Enviro Group were engaged to understand
the communities’ perspectives towards renewable energy and emissions reduction.
Environmentally Concerned Citizens of The organisations have historical context and current knowledge of community
Orange (ECCO) sentiment towards different renewable technologies.

Lithgow Environmental Group (Lx Enviro
Group)
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2.6.2 Overview of support and sentiment for the proposal

The consultation process revealed stakeholder support for the proposal, to varying extents. Notably, many
stakeholders who would not directly benefit from the proposal still expressed support, and echoed the need
for intervention. Some of the broad themes from the engagement included:

1. Thereis support for DER implementation in greenfield or brownfield developments.
Stakeholders agreed that community and industry would be more receptive to DER solutions in
recently developed locations, rather than existing or established sites. This support was given with
respect to well-known technologies (e.g., rooftop solar PV), but also extended to more nascent
technologies such as VPPs.*® See the Opportunities Context Report in Appendix 5.4 for a detailed
discussion of available DER technologies.

2. Solutions that address energy security and reliability would be impactful for business
operations. Many industry stakeholders noted that their organisations experience relatively
frequent momentary power supply interruptions that cut power to equipment. For organisations with
production lines and sensitive equipment, minor power disruptions can result in multi-hour delays to
production. Additional flow-on impacts included inventory wastage, lost productivity from the
workforce and damage to equipment as a direct result of supply interruptions. See Section 2.3.2 for
a case study from Devro in Bathurst exemplifying this issue.

3. An opportunity exists to leverage renewable energy infrastructure for disaster resilience.
Many stakeholders have communicated the impacts of natural disasters on the region and
expressed concern about the impacts of future extreme weather events. They were supportive of
the potential for DER technology to provide resilience to the community.

4. Energy infrastructure solutions that enable growth are critical for the region. Several
stakeholders noted that current issues with the energy network are resulting in uncompetitive or
prohibitive costs. The cost of exploratory studies and the additional cost of any upgrades to
insufficient or aged infrastructure are deterring many businesses from investing in expansion or
establishment in the region. Specifically, energy infrastructure was noted as a contributory cause for
councils being unable to increase the supply of housing and attract investment in new business or
expansion.

5. Concerns were raised about the practicalities associated with implementing the proposed
solutions. Stakeholders are concerned about the ownership and maintenance of infrastructure
solutions, the workforce capacity to deliver, how appropriate hosting locations will be sourced and
the complex stakeholder environment to be navigated for delivery. Considerations for
implementation are noted in Section 4 and would be investigated in detail as part of next steps for
the preferred option.

6. It was generally accepted that the transition to net zero is required and inevitable, but low
confidence that the required infrastructure can be built in time. Most stakeholders expressed
support for the energy transition but are concerned that the path to achieve it is unclear. Many noted
that the impending closure of coal-fired power stations is of concern. They have low confidence that
suitable replacement technologies will be in place to maintain a stable electricity grid.

7. It was also generally acknowledged that a transition away from gas will be required to reach
net zero targets. However, there are current barriers to achieving a gas-to-renewables transition,
including limited legislative or legal avenues to mandate or incentivise electricity over gas.

43 A ‘Virtual Power Plant’ is a decentralised collection of power-generating and/or storage units connected and controlled by a central software
platform that collectively behave like a single, large power plant.
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Additionally, substitute technologies are not available for all current gas applications and lower
carbon alternatives (e.g., biogas generated by a biodigester) which have been met with community
concern in some instances.

8. Councils noted a desire to have electricity infrastructure investments that benefit the local
community. Councils expressed the need for new renewable energy infrastructure to built within
their localities to bring direct benefits to the local community.

2.6.3 Specific support

Due to the high-level nature of analysis conducted for this Business Case, no in-kind or financial support
was offered by any of the stakeholders engaged.

However, one particular stakeholder noted its interest in pursuing initiatives which support decarbonisation
for the betterment of the local communities in which they operate. This may include initiatives such as
hosting a community battery or other co-operative energy opportunity.

Another stakeholder expressed interest in serving as the aggregator, or operator, for any potential VPPs
that might become operational as a result of this Business Case.

2.6.4 Outcomes of the engagement

The findings from stakeholder engagement have been incorporated into the approach and analysis for this
Business Case, including Strategic Alignment, Options Development, Cost-Benefit Analysis and
Implementation.

2.6.5 Future engagement

Continued stakeholder engagement is recommended with the majority of the stakeholders consulted for
this Business Case. The scope of consultation should ideally be broadened to encompass:

e The broader community — to build a social licence with local residents.

e Councils and NSW Government stakeholders — to ease the development process and identify
potential implementation challenges within their control early.

e Major energy users — to understand any evolution or change to the analysis of the current state of
the electricity network.

o Potential suppliers — through a market sounding process.

o Essential Energy and Endeavour Energy — to ensure the proposed solutions can be connected to
the grid and evolve in line with future network augmentation.
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3 ANALYSIS OF THE PROPOSAL

The following sections outline the process used to identify the preferred option.

3.1 OBJECTIVES & INDICATORS

As stated previously, the objectives of this Business Case are to address the energy security and reliability
issues across the region while jointly contributing to the reduction of emissions in alignment with NSW
Government targets. Further discussion can be found in Section 2.1. The key success indicators are

outlined in the table below.

Table 5: Proposal objectives

Issue

Electricity reliability issues

Key proposal objective

Improve electricity reliability throughout
the Central NSW region.

32

Key success indictor

Reduce the amount of electricity supply
interruption in those areas experiencing
higher than average interruptions.

Electricity security issues

Ensure electricity network capacity
across the Central NSW region is
appropriate for current and future energy
demand requirements.

That no electricity zone substation areas
experience negative operational capacity
during current and forecast peak load
periods.

Greenhouse gas emissions from the
energy sector

Reduce greenhouse emissions from the
energy sector in the Central NSW region
in line with NSW Government targets.

Reduced emissions by meeting
electricity needs from renewable
sources.
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3.2 THE BASE CASE

The following sections outline the key assumptions and information that have been used to inform the
generation of the base case. This represents the ‘do-nothing’ situation where no action is taken to address
the problems identified in Section 2.3.

The three key components of the base case include:

1. Forecast electricity consumption for the region, inclusive of the expected adoption of electric
vehicles, population growth, and growth in large industrial sites, net of consumption that is met from
behind-the-meter sources (e.g. rooftop solar PV).

2. Future expectations of electricity network and generation infrastructure, including both the
transmission and distribution network in the region.

3. Future expectations for the gas transition, as a result of electrification.

The base case utilises the following key assumptions:

e A forecast period of FY23 to FY50.%

e Forecast consumption and demand is based on information provided by DNSPs, who have forecast
to FY32, and supplemented with publicly available information of the electricity consumption of large
industry businesses in the region. Data in relation to zone substation ratings was also provided by
the DNSPs.

o Beyond FY32, trends used by the Australian Energy Market Operator (AEMO) for NSW have been
applied to forecast consumption out to 2050 as per its Integrated System Plan (ISP) step change
scenario.

e Large mining operations in the region have been assumed to operate for their current publicly stated
life. 4

e Population data from NSW Department of Planning and Environment is the appropriate data set to
use for population figures in the region.*®

e The TNSP and DNSPs will continue to meet all relevant regulatory obligations with respect to
infrastructure and customers in the region.

3.2.1  Future expectations for electricity consumption

Electricity consumption across the Central NSW region is influenced by several factors, including
population, and industry characteristics. Across the 11 LGAs within the region, electricity consumption
varies greatly.

The future expected electricity consumption is summarised in Figure 12. Over the forecast period, total
electricity consumption (inclusive of both from the grid and self-met sources) is expected to grow from
2,685 GWh in FY23 to 3,117 GWh by 2050, an annualised growth rate of 0.5% p.a. However, total
consumption is expected to peak in FY47, at 3,874 GWh. The ‘sawtooth’ effect in Figure 12 is a result of
the forecast openings and closures of large mining operations in the region. Detail about the forecasting of

44 Forecast period begins from FY23 as latest available historical data at the time of writing was FY22. Therefore FY23 has been estimated.

45 1t is understood that mines can often operate beyond the initially stated operating lifetime. However, only closure dates that are publicly available
have been used in the assumptions for this Business Case.

46 Noting that councils have expressed concerns with the accuracy of the Common Planning Assumptions used as population forecast data. While it
was acknowledged that there has been a gradual improvement in accuracy of population projections, there are errors remaining. For example,
according to the 2022 NSW Common Planning Assumptions, the current population according to the 2021 census for Blayney will not be reached
until 2029. For Oberon, the 2022 Common Planning Assumptions never reach the current population. Additionally, other councils have noted that
the forecasts do not align with their experiences or demand for land and housing.
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the three major mining operations in addition to the Parkes Special Activation Precinct (SAP) is available in
the Demand Report at Appendix 5.1.

Counteracting the impact of forecast closure of mining sites on the forecast is a number of key trends,
including:

¢ The implementation of supportive policies that incentivise the adoption of electric vehicles,
increasing the demand for electricity in the future.

¢ Policies that incentivise the adoption of electric appliances is also expected to increase demand.

e Continued uptake of behind-the-meter generation will result in growth in self-met electricity
consumption, as residential and business customers meet more of their own requirements with less
reliance on the electricity grid.

e General population growth will further increase consumption, as more households require electricity
in addition to more households driving business growth (and thus electricity demand).

Figure 12: Forecast electricity consumption, FY23 - FY50%
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Sources: AEMO, Essential Energy, Endeavour Energy, Newcrest Mining, S&P Global, EnergyLink Services, Regis Resources &
RGDC

Forecast electricity consumption for each LGA is expected to vary. Growth is expected to be highest in
Bathurst, Parkes and Forbes, with Bathurst at an annualised rate of 2.7%, and Parkes and Forbes at a rate
of 2.5% from FY23 to FY50. Growth in Parkes will be driven by the increasing electricity consumption in the
SAP. Increases in Bathurst and Forbes will likely be driven by the forecast growth in population where the
annualised rate of population growth in Bathurst and Forbes is expected to be above the trend of both
Central NSW (0.7% growth) and NSW (1.0% growth), at 1.2% and 1.4% respectively. The LGA with the
lowest growth is expected to be Blayney with a -7.8% annualised growth rate. It was the only location in the
region where electricity consumption is forecast to decline. This is driven by the expected closure of King’s

47 Mine closure dates are based on publicly available estimates, McPhillamy’s
(https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?AttachRef=SSD-
9505%2120200908T223249.649%20GMT), Northparkes (https://www.energylinkservices.com.au/post/cmoc-northparkes-mines-electricity-supply-
contract-request-for-
information#:~:text=About%20Northparkes%20Mines&text=The%20mine%20consumed%?20approximately%20260,will%20continue%20into%20the
%20future), Cadia (S&P Global)
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Plains and Cadia mines. Excluding the impacts of large mining operations, electricity consumption in
Central NSW is expected to grow at an annualised rate of 2.3%.

Mine operation sensitivity

The graph on the right illustrates 5
a potential future scenario in
which the mines in the region
extend operations beyond their
current stated life. This may be a
likely scenario, provided
resource deposits are not
depleted and the mine remains 25
economically viable. The

sensitivity does not alter findings 2
of the network constraint 15
analysis, nor the results of the

4.5
4
3.5
3

Thousands of GWh

. ; 1
CBA, as the mine sites are
linked directly to separate 0.5
distribution infrastructure, where 0

reliability or network constraint FY23 Fv28 FY33 FY38 FY43 FY48
issues exist. In the sensitivity
analysis, FY50 electricity

consumption increases from B Industrial Grid Consumption Commercial Self-met

2,425 GWh to 4,007 GWh. Residential Self-met

m Commercial Grid Consumption m Residential Grid Consumption

3.2.2 Future expectations of electricity generation and network infrastructure

Assumptions regarding future network infrastructure have been based on the ‘step change’ scenario in
AEMO’s 2022 ISP. The step change scenario is widely regarded as the most likely path for the NEM to
meet net zero targets.*®

3.2.2.1 The transmission network and anticipated generation

Under the base case, it is assumed that the transmission network in NSW will develop in alignment with
current projections made under the step change scenario of the ISP, as well as projects committed under
Transgrid’s Transmission Annual Planning Report.*® This scenario reflects the energy policies that have
been set by state governments (e.g. the NSW Government Electricity Infrastructure Roadmap), as well as
forecasting the retirement of carbon intensive generation sources that are end-of-life based on cost-drivers
and financial viability. The ISP charts the most cost-effective transition pathway for electricity generation,
storage and required transmission augmentation (termed the Optimal Development Path). The forecasted
change in generation mix of the NEM is detailed in Figure 13.

48 AEMO, ‘Integrated System Plan 2022, https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-documents/2022-integrated-system-
plan-isp.pdf?la=en, Accessed 5 October 2023

4 Transgrid, ‘Transmission Annual Planning Report 2023’, https://www.transgrid.com.au/tapr, Accessed 5 October 2023
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Figure 13: Forecast annual generation mix for NSW under AEMOQO's 2022 ISP step change scenario
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As illustrated, the generation mix will phase out coal-fired power plants through to the latter half of the next
decade, progressively adopting more solar, wind and battery capacity to support the demand of the NEM.

Additionally, it has been assumed that Transgrid will deliver the proposed augmentation works to remedy
current and identified constraint on the Orange — Molong line and forecast constraints in Parkes and
Panorama.

3.2.2.2 The distribution network

Under the base case, it is assumed that the DNSPs in Central NSW will continue to meet their regulatory
obligations, with respect to reliability standards, investment in augmentation and integration of DER in the
distribution network as required. No planned investments by the DNSPs that address the specific issues
and objectives explored in this Business Case were identified.°

Forecast demand was provided by the DNSPs out to FY32 and this has been used as an input to the base
case projections.

3.2.2.3 Renewable energy in the region

The adoption of DER in the Central NSW region is expected to progress in alignment with the assumptions
made by the step change scenario of AEMO’s ISP, as illustrated in Figure 13. These assumptions are
reflected in Figure 12, as the basis for estimates developed for self-met consumption, factoring in expected
uptake of rooftop solar PV, behind-the-meter generation below 30MW, and any associated batteries. In
alignment with AEMQO’s assumptions, the proportion of total electricity consumption that will be self-met is
forecast to grow from 16.7% in FY23 to an eventual total of 32.5% in FY50.

Assumptions pertinent to utility-scale renewable energy generation have been detailed above in section
3.2.2.1.

50 Noting that their DER enablement plans will be complimentary to the infrastructure options considered in this Business Case.
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3.2.3 Forecast gas transition via electrification

Due to the paucity of data, no specific forecasts have been developed for natural gas usage, however as
noted in section 3.2.1, one driver of electricity consumption increases is forecast to be electrification of
appliances and other technologies, implicit within the AEMO ISP. Forecast electrification is likely to result in
fuel switching away from gas as a result, and therefore may decrease gas usage in the future. Electricity
consumption as a result of electrification is forecast to grow by 3.9% annually over the forecast period.
Additional detail can be found in the Demand Report within Appendix 5.1

3.2.4 Emissions expectations

Under the base case, a reduction in residential and business emissions across all LGA’s is anticipated. This
can largely be attributed to the ongoing decarbonisation of the electricity grid to meet NSW emissions targets,
as well as net zero commitments of mine operators in the region. This conclusion was determined by
examining AEMO’s supply mix modelling for the step change scenario, widely considered by energy industry
stakeholders as the most likely scenario to play out.>® The modelling of the scenario indicates a gradual
decline in black coal as a fuel source from 2023 to 2050 with a significant drop expected in 2033.52 This

noticeable decline in 2033 can be attributed to the expected closure of NSW’s coal power station, the
Bayswater power station.5?

As at 2023, the region emits approximately 1.4 MtCO.e. This is expected to decrease to 16ktCOze by 2050
in line with the AEMO’s step change scenario and forecast changes in demand across the region, i.e., the
closure of the North Parkes Mine in 2033, Figure 14.

Figure 14: Base case energy emissions for CNSWJO region
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As discussed previously, LGA’s with larger populations such as Orange and Bathurst are expected to have
elevated levels of residential emissions given increased energy demands. In line with the AEMO’s supply
mix, as the emissions intensity of grid supply decreases as does overall emissions.

51 AEMO, 2022 Integrated System Plan. Available at: https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-documents/2022-
integrated-system-plan-isp.pdf?la=en

52 The generation split for electricity across the NSW Grid within the ‘step change scenario’ is considered within AEMO’s 2022 Integrated System
Plan
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Analysis of the base case indicates that Blayney is projected to have the highest level of business emissions
between 2023 and 2033 among all LGAs. Post 2033, emissions decrease significantly. This can be attributed
to the anticipated reduction in energy consumption of Regis Resources once operation at its McPhillamy’s
Gold Mine ceases. The approval to operate only allows the company to extract gold for 11 years which is
why a reduction in business emissions for the LGA in 2033 is anticipated.®?

Further detail of the emissions profile for each LGA can be found in the Base Case Emissions Profile by
LGA in the Appendices.

53 Australian Mining, 2023. ‘McPhillamys gold project gets the go-ahead. Available at: https://www.australianmining.com.au/mcphillamys-gold-
project-gets-the-go-ahead/
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3.3 HOW OPTIONS WERE DEVELOPED

The approach taken for this Business Case was to short-list three options for analysis in the CBA. The
development of options was informed by workshops with CNSWJO members and stakeholders. A
summary of the approach is provided below. For a more detailed explanation of the approach in developing
these options, see the Opportunities Context Report at Appendix 5.4.

3.3.1 Options analysis approach

The following process acted as a ‘funnel’ to identify appropriate options for assessment in the CBA from a
broad list of all potential technology solutions.

Figure 15: Overview of the approach used to identify options to address the problems identified

1 2 3 4 5
5 ILM Workshop Define Options Long List of Solution Analysis and MCA CBA
= Solutions
13
e Problem and opportunity Define three options that : L Perform a multi-criteria assessment of all Detailed CBA model and
[=} . With stakeholders to def| p
=3 statements, strategic address the CNSWJO's |9?s zt:n:)ia\esfluotio:ne relevant solutions to identify technologies analysis of three preferred
B p ; =
5 response objectives for each option options
o

1. Atan ILM workshop, CNSWJO members collaboratively developed problem and opportunity
statements.

2. Three options were defined to address the problems identified. These included:

a. Option 1 ‘do minimum’ by addressing immediate energy security and reliability issues only.

b. Option 2 ‘meet energy needs’ by implementing Option 1 but also catering for future energy
security and reliability issues as the region is expected to grow significantly in the next
decade.

c. Option 3 ‘address all issues’ by implementing Option 1 and 2 but also supporting the
region’s transition to net zero by supporting the gas-to-renewables transition and
electrification of transport.

3. Along list of technology solutions was identified to address each problem identified in each LGA to
act as a long list that the options could draw upon.

4. A multi-criteria assessment (MCA) was then used to identify the most suitable technologies from the
long list for each option, defining the options for progression to a CBA. For detail on the MCA
approach and results, please see the Opportunities Context Report at Appendix 5.4.%

5. The CBA (see Section 3.6) provided a quantitative analysis of costs, economic benefits and
emissions impacts of the different options to identify a preferred option for the CNSWJO to progress
for further consideration.

3.3.2 Defining the options

The options assessed in the CBA are described in Table 6 below. These are discussed in more detail in
Section 3.4.

54 The MCA was informed by a risk analysis and the extent to which technology solutions addressed the problems and aligned to the options.
Please see the Opportunities Context Report for more details.
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Table 6: Summary of options

Option 1
Address the 10 substations with existing
security and reliability issues:

e Mandurama, Blayney
Canowindra, Cabonne
Cumnock, Cabonne
Molong, Cabonne
Paytens Bridge, Forbes
Lake Cargelligo, Lachlan
Condobolin, Lachlan
Orange Industrial, Orange
Trundle, Parkes.

Grenfell, Weddin

Option 2
Address the 10 substations with security
and reliability issues from Option 1.

40

Option 3
Address the 10 substations with security
and reliability issues from Option 1.

Address medium-term reliability and

energy security issues to future-proof the

region at two key precincts:

e Laffing Waters residential precinct
in Bathurst

e Orange Airport.

The Parkes SAP was not included as it
is already part of another business case
process.

Address medium-term reliability and
energy security issues to future-proof the
region from Option 2.

Address emission reduction from:
e Significant gas users (with an initial
focus on Oberon)
e Facilitate electrification of
appliances
e Key transport hubs at Cowra,
Lithgow and Parkes.

3.3.3 Solutions that were not deemed feasible for inclusion

A large number of the technology solutions from the long list were not deemed feasible. A number of large-
scale generation technologies such as large wind and solar farms scored poorly on the solution feasibility
criteria of the MCA, with long construction times and increased complexity. Furthermore, large-scale
generation technologies would require extensive investment and augmentation to the electricity distribution
networks in the region, particularly in western LGAs. Also, larger-scale infrastructure solutions generally
received more community opposition as compared to smaller-scale distributed solutions.

Similarly, waste-to-energy solutions, despite their technological maturity, are highly complex with increased
community opposition to such developments. For example, the Oberon community opposed a recent
waste-to-energy project. Other large-scale solutions, such as pumped hydro require significant
infrastructure and access to water and places the technology in direct competition with other water users,

such as agriculture.

A number of more technologically immature technologies were also explored, such as hydrogen and solar
thermal. These were found to hold potential for future use in the region but were not deemed suitable for
development as part of this Business Case given the need for immediate action.
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3.4 INFORMATION ABOUT THE OPTIONS ASSESSED

The following sections describe the options assessed, outlining key assumptions made in order to compare
them, such as the generation capacity, storage capacity and other design considerations that distinguish
them. The characteristics and assumptions outlined below were based on desktop analysis. More detailed
technical assessments and site investigations will be required to test and refine assumptions made for the
preferred option.

3.4.1 Option 1

Option 1 includes solutions to address existing energy reliability issues and network constraints. Areas
currently experiencing the worst reliability and energy security issues were identified through examining
data on zone substation capacity provided by DNSPs and discussions with LGAs (Section 2.3).%°

The technology chosen for Option 1 and the applicable locations are shown in the table below.

Table 7: Option 1

Option 1 — address zone substations with existing security and reliability issues
Reliability issues:
e Lake Cargelligo, Lachlan
e Condobolin, Lachlan
e Grenfell, Weddin.

A 4.9MW two-hour battery located at the zone substation with a co-
located 4.9MW solar farm.

Energy security issues:

Mandurama, Blayne . . .
* yney For residential premises:

Canowindra, Cabonne

Cumnock, Cabonne e 5kW solar PV installations for residential premises
Molong, Cabonne e  5kW two-hour battery.

Paytens Bridge, Forbes For business premises:

Orange Industrial, Orange
Trundle, Parkes
Grenfell, Weddin.

e  20kW solar PV installations for business premises
e  20kW two-hour battery.

Source: EY Analysis

The installation of a battery and co-located small-scale solar farm at zone substations in areas with energy
reliability issues will help these areas become more resilient during an electricity outage and support the
generation (and use) of renewable energy in the region (i.e., co-locating generation with where it will be
consumed).

For areas with energy security issues, increased uptake of behind-the-meter DER generation (rooftop solar
PV) and storage (batteries) were identified as the most suitable technology solutions.*® Increased behind-
the-meter DER uptake will alleviate demand from the grid in critical areas of the network, and in doing so,
support energy security across the region and at certain times, support peak demand load management.

For the purposes of the analysis, the number of residential and business installations to be targeted in each
zone substation area was calculated based on the current capacity gap (i.e., how much additional capacity
is required to meet demand) and the average installed size of rooftop solar PV and batteries in the region.
For the purposes of modelling the option, it has been assumed that there is large uptick in installations in
the first year to balance or account for the current capacity constraints, followed by a steady rate of
installations in the following years to accommodate for expected regional growth in future years.

%5 Substation capacity was calculated by subtracting a zone substation’s peak demand and electricity exports (e.g. from rooftop solar PV) from the
substation firm normal cyclic rating capacity.

%6 Given the network capacity issues identified in these areas, increased in-front-of-the meter generation capacity would further contribute to
network constraints and were not deemed feasible solutions.
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3.4.1.1 Enabling infrastructure, design standards and property implications

Assumptions and considerations regarding the enabling infrastructure required, applicable design
standards and property implications for Option 1 are set out in the following table.

Table 8: Option 1 assumptions and considerations for enabling infrastructure

Issue and location | Enabling infrastructure, design standards and property implications
Reliability issues: e The batteries and solar farms will require appropriately sized
e Lake Cargelligo, Lachlan inverters.
e  Condoblin, Lachlan e The co-located solar farm will also require civil engineering works to
e Grenfell, Weddin. ensure the land is suitably cleared and flat for the installation of the

racking on which the solar panels will be mounted.

e The sites will need appropriate electricity grid connection
infrastructure, which could include additional distribution network
system extension.

e The solar farm may also require construction of suitable operations
and maintenance buildings for ongoing maintenance of the
infrastructure and vegetation at the site.

e Access tracks to allow vehicles to move around the site, particularly
during construction will also be required.

e The battery and co-located solar farm will be constructed in line with
relevant Australian Standards (e.g. AS/NZS 5033 — a joint Australian
New Zealand Standard on the installation and safety requirements for
PV arrays).

e For the purposes of this analysis, it is assumed that land required at,
or near, the zone substation could be made available for the
installation of a battery and co-located solar farm. The battery would
have a footprint of about 25m?which is assumed could be housed
within the perimeter of the existing zone substation buildings at Lake
Cargelligo, Condoblin and Weddin.5”:5¢ A 5SMW solar farm would
require about 10 hectares or 25 acres of available land near to the
zone substation. An individual parcel of land that size adjoining the
zone substation may not be available at the three sites, and thus the
solar farm may need to be some distance from the zone substation.>°
Under this situation, costs may increase as additional connection
infrastructure would be required (however cost of land may also
change).

e Property and land implications of the preferred option are discussed in
the implementation chapter.

Energy security issues: e For the purposes of this report, it is assumed that households or
e Mandurama, Blayney businesses which increase uptake of DER generation and storage
e Canowindra, Cabonne have available roof space for rooftop PV installation. The roof space
e Cumnock, Cabonne required for a household 5kW solar PV system is about 25-35m? and
e Molong, Cabonne 100-140m? for a 20kW commercial or business installation. It is
e Paytens Bridge, Forbes assumed households and businesses will have available floorspace
e  Orange Industrial, Orange for the battery storage solution onsite and indoors — the floor space
e Trundle, Parkes requirements for a battery solution are minimal and expec_ted to be
e  Grenfell, Weddin. less than 1.5m? for households and less than 3m? for business

premises. For example, the Tesla Powerwall has a total capacity of
14kWh, is about 160cm tall, 75cm wide, 15cm deep and weights
about 150kg. In order to meet anticipated consumption, it is estimated
that 5,461 households and 1,684 businesses will have installed solar
and battery systems by FY50.

Source: EY Analysis

57 General Electric, ‘Energy Storage Units’,
https://www.ge.com/renewableenergy/sites/default/files/related_documents/Reservoir%20Solutions%20Product%20Specification%20Sheets. pdf,
Accessed 24 September 2023

%8 This assumption would need to be discussed with Essential Energy

%% The NSW Department of Planning and Environment Large-Scale Solar Energy Guideline, August 2022, estimates the land usage for solar farms
as 2ha per MW of capacity
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Assumptions and considerations regarding the regulatory and planning implications for Option 1 are set out
in the following table.

Table 9: Option 1 assumptions for regulatory and planning implications

Issue and location Regulatory and planning implications

Reliability issues:

Lake Cargelligo, Lachlan
Condoblin, Lachlan
Grenfell, Weddin.

The regulatory and planning implications will largely be related to
securing appropriate approvals from the state government (e.g.
environmental approvals), the DNSP (e.g. connection applications) and
the relevant land owners (e.g. for purchase or access).

Under current National Electricity Rules, any generating unit under
5MW in capacity is exempt from registering as a generator in the
market, thereby avoiding certain regulatory considerations and
requirements.°

These assets will require approvals from the DNSP before installation
to ensure the distribution network infrastructure is adequately
configured, and that necessary network augmentations are undertaken
if required.

Securing relevant land use approvals for the co-located solar farm will
represent a significant portion of the planning requirements for this
option. Given that the site may span multiple landowners, consultation
to develop and agree land use agreements will be required.
Furthermore, consulting with traditional owner and cultural heritage
representatives will be required to secure rights to develop this option.
Governance, ownership, operating models, property implications,
planning and regulatory approvals and other implications are discussed
in the implementation chapter of this report on the preferred option.

Energy security issues:

Mandurama, Blayney
Canowindra, Cabonne
Cumnock, Cabonne
Molong, Cabonne
Paytens Bridge, Forbes
Orange Industrial,
Orange

Trundle, Parkes
Grenfell, Weddin.

Minimal regulatory implications are anticipated given the nature of the
solutions. The size and capacity of the solar and batteries proposed are
in line with standard household and business installation sizes across
Australia and the majority of planning and regulatory implications will be
resolved by the qualified installation contractor.

For the purposes of the analysis, it is assumed that uptake will be
supported and enabled through some form of program (such as a group
buying program) and that regulatory and planning considerations will be
undertaken by the household and business owners themselves.

Source: EY Analysis

3.4.2

Option 2 includes infrastructure to address current and future energy reliability and security issues where
demand growth is expected. Option 2 includes the solutions from Option 1, as it is assumed that existing

Option 2

issues would be addressed at a minimum before also addressing future needs.

The solutions chosen for Option 2 and the applicable locations are shown in the following table.

5 AEMO, Guide to Generator Exemptions and Classification of Generating Units, National Electricity Market, August 2022, https://aemo.com.au/-
Imedia/files/electricity/nem/participant_information/new-participants/generator-exemption-and-classification-guide.pdf?la=en
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Table 10: Option 2

Optio aadre one 0 allo e J and 1oreca e and reiliap e
Location Option 1 solutions Option 2 solutions
Existing reliability issues: e AVPP in Option 1 locations to reduce the

e Lake Cargelligo,
Lachlan

e Condoblin, Lachlan

e Grenfell, Weddin.

risk of future energy security issues and
ensure continued reliability and security of
Option 1 infrastructure.

A 4.9MW two-hour battery located at
the zone substation with a co-located
4.9MW solar farm.

Existing energy security issues:
e Mandurama, Blayney For residential premises:

*  Canowindra, Cabonne e 5kW solar PV installations

*  Cumnock, Cabonne for residential premises

¢ Molong, Cabonne e 5kW two-hour battery.

e Paytens Bridge, Forbes For busi .

«  Orange Industrial, or business premises:

Orange e 20kW solar PV installations

e Trundle, Parkes for business premises

e Grenfell, Weddin. e  20kW two-hour battery.
Address forecast medium-term For the Laffing Waters residential precinct, further
reliability and energy security explore the following:5*
issues to future-proof the region e  Microgrid with onsite 4.9MW small-scale
at two key precincts (as pilot solar farm and a 1.25MW, two-hour
studies): community battery located within the
e Laffing Waters residential residential precinct embedded network.

precinct in Bathurst e A VPP to enable effective utilisation of
e Orange Airport. behind-the-meter DER assets within the

precinct

The Parkes SAP was not e Increased uptake of rooftop solar PV and
included as it is already part of batteries.

another business case process.
Orange Airport:

e A microgrid with onsite 2.5MW solar farm
and 0.5MW rooftop solar PV installation
and a IMW

e 1 x two-hour battery located within the
airport precinct embedded network.

Source: EY Analysis

Major growth areas in Central NSW over the next ten years were identified, with a focus on those precincts
where energy security issues had already been identified as a barrier and thus a potential inhibitor of
growth. The identified areas were:

e Bathurst - Laffing Waters residential precinct
e Orange - Orange Airport.

There are other residential precincts planned in Central NSW, but Laffing Waters in Bathurst is considered
to be the most progressed, with existing energy security issues identified from planning work already
completed by Bathurst Regional Council. As such, it was determined that while the focus of this option
would be on the Laffing Waters residential precinct, it would be viewed as a pilot for other residential
precincts in the region. However, further work needs to be undertaken in order to ensure that the
infrastructure proposed can be implemented in the manner set out in this Business Case.®” The
infrastructure proposed in the table above for the Laffing Waters residential precinct has been used as an
assumption for the purposes of the CBA.

51 The MCA scoring for Bathurst — Laffing Waters yielded three preferred technology solutions because the weighted scores were within 0.05 of one
another. See Appendix A-4 of the Opportunities Context Appendix to this Business Case for more details.
62 Bathurst Regional Council endorsement is required once further assessments have been completed.
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Similarly, the proposed infrastructure for the Orange Airport can be considered as a pilot for other industrial
precincts in the region.

DER solutions such as community batteries, microgrids and VPPs scored patrticularly well in the scalability
criteria of the MCA. They also have a longer lead-time for deployment compared to behind-the-meter
solutions, making them more suitable to Option 2 than Option 1. As such, Option 2 solutions build on those
in Option 1.

3.4.2.1 Enabling infrastructure, design standards and property implications

Assumptions and considerations regarding the enabling infrastructure required, applicable design
standards and property implications for Option 2 are set out in the table below.

Table 11: Option 2 assumptions and considerations for enabling infrastructure

Issue and location Enabling infrastructure, design standards and property implications
Reliability issues: e The same considerations apply as per Option 1 for the solar farms and

e Lake Cargelligo, Lachlan batteries regarding access, civil works, installation standards and

e Condoblin, Lachlan approvals.

e Grenfell, Weddin. e To enable the successful implementation of a microgrid at Laffing

Waters and Orange Airport, the electricity network the precincts will

Energy security issues: need to be suitably configured. The precincts’ embedded networks will

e Mandurama, Blayney need to be owned and operated by a network operator and serve

e Canowindra, Cabonne multiple customers. If it is an embedded network arrangement, it will

e Cumnock, Cabonne also be connected to the electricity grid through a parent connection

e Molong, Cabonne point. o . o

e Paytens Bridge, Forbes e  Other enabling infrastructure for these microgrids include the DER

o Orange Industrial, management systems (DERMS) to ensure there is adequate electricity

being generated and stored within the precinct to meet users’
requirements. The DERMS will need to collect data and manage the
network’s interaction with the electricity grid. During periods where
electricity demand within the precinct is higher than can be generated
from on-site generation, the DERMS will need to import electricity from
the grid through the parent connection point.

e Similarly, to enable the successful implementation of a VPP at Laffing
Waters and those locations identified in Option 1, the DER generation
and storage technologies through the precinct will need to be demand
response enabled with smart meters at the residential or business
premises to the VPP operator to optimise and manage those units.

e For the purposes of this analysis, it has been assumed that land
required within the Laffing Waters precinct could be made available for
the installation of a battery and co-located solar farm.®® The 1.25MW
two-hour battery would have a footprint of about 6m? which has been
assumed could be housed within the perimeter of a precinct
management building, likely near to the parent connection point. The
4.9MW solar farm would require about 10 hectares or 25 acres of
available land adjacent to the residential precinct. An individual parcel
of land that size adjoining the zone substation may not be available
within the precinct. No specific parcel of land has been identified based
on desktop analysis completed to date and further investigation will be
required to locate an appropriate parcel.

e At Orange Airport, the 1MW, two-hour battery would require less than
6m? floor space. It has been assumed this could be housed within the
perimeter of the airport. The 2.5MW solar farm would require about 5
hectares or 12.5 acres of available land.

e Further property considerations and land implications are discussed in
the implementation chapter for the preferred option.

Orange
e Trundle, Parkes
e Grenfell, Weddin.

Address forecast reliability and

energy security issues:

e Laffing Waters residential
precinct in Bathurst

e Orange Airport.

Source: EY Analysis

53 While the proposed infrastructure for Laffing Waters residential precinct is yet to be explored in more detail and endorsed by Bathurst Regional
Council, assumptions have been made for the purposes of completing the CBA to determine whether the benefits outweigh the costs for pursuing a
microgrid in this context or not.
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3.4.2.2 Regulatory and planning implications

Assumptions and considerations regarding the regulatory and planning implications for Option 2 are set out
in the following table.

Table 12: Option 2 assumptions for regulatory and planning implications

Issue and location Regulatory and planning implications
Reliability issues: e As per Option 1
e Lake Cargelligo, Lachlan
e Condoblin, Lachlan
e  Grenfell, Weddin.

Energy security issues:

e Mandurama, Blayney
Canowindra, Cabonne
Cumnock, Cabonne
Molong, Cabonne
Paytens Bridge, Forbes
Orange Industrial,
Orange
Trundle, Parkes
e Grenfell, Weddin.

Forecast reliability and energy e All of the infrastructure solutions at Laffing Waters and Orange Airport

security issues: will be less than 5MW in capacity and under current Rules are exempt

e Laffing Waters residential from registering as a generator in the market. Therefore, these
precinct in Bathurst generating units avoid these regulatory requirements. However, an

e Orange Airport. embedded network operator would need to comply with the relevant

AER regulatory requirements.

e These assets will require relevant approvals from the DNSP before
installation to ensure the local network is adequately configured. It is
expected that securing land approvals in these areas will be
straightforward if the land is owned by council or the Orange Airport
corporation.

Source: EY Analysis
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3.4.3 Option 3

Option 3 includes infrastructure and enabling mechanisms to support emissions reduction in Central NSW.
The focus of this option is on solutions to address emissions reductions associated with energy use in the
region, beyond that required to address energy security and reliability issues. It is also intended to enable
and support private investment that contributes towards the region’s transition from natural gas. This is in
addition to addressing current and future energy security and reliability issues as identified in Options 1 and
2.

The solutions chosen for Option 3 and the applicable locations are shown in the table below.

Table 13: Option 3

Area ‘ Proposed solutions

o Lake Cargelllgo, L A 4.9MW two-hour battery located at the zone substation with a co-located 4.9MW
e Condobolin, Lachlan solar farm
e Grenfell, Weddin '
e Mandurama, Blayney . . .
- CEnosiiEE, Cabae For residential premlseé. _ . . .
e Cumnock, Cabonne e 5kW solar PV installations for residential premises
e Payten’s Bridge, Forbes For business premises:
* _?ranélle "I‘Dduit”ah Orange e 20kW solar PV installations for business premises
. rundle, Parkes )
«  Grenfell, Weddin e 20kW two-hour battery.
e All 10 locations listed A VPP in Option 1 locations to reduce the risk of future energy security issues and
above ensure continued reliability and security of Option 1 infrastructure.
e  Microgrid with onsite 4.9MW small-scale solar farm and a 1.25MW, two-
hour community battery located within the residential precinct embedded
) network
» Laffing Waters, Bathurst e A VPP to enable effective utilisation of behind-the-meter DER assets
within the precinct
e Increased uptake of rooftop solar PV, batteries and EVs.
Microgrid with onsite 2.5MW solar farm and 0.5MW rooftop solar PV installation
e Orange Airport, Orange and a 1MW, two-hour battery located within the airport precinct embedded
network.
Cowra Four ultra-fast 350kW EV chargers with a co-located 300kW small-scale solar farm
Lithgow and 300kW, two-hour battery to supplement electricity grid-power to the EV
o Parkes charger.
A transition initiative which would include advocacy, education and stakeholder
_ engagement to create a supportive and enabling environment for local commercial
> Cenual NSW—All areas and industrial businesses to transition from gas to renewables, as well as local
residents.

Source: EY Analysis

Waste plays a key role in the emissions landscape of the region and the CNSWJO has established a
working group to address this issue, separate to this Business Case. A planned waste-to-energy project
has also been proposed as part of the Parkes SAP that may utilise waste from across the CNSWJO region
and further afield. To avoid duplication, this proposal does not consider any waste-to-energy projects based
on landfill fuel sources.

EV chargers and opportunities to support the gas transition to renewables were identified as the best
solutions to target high emission sectors, while supporting economic growth in Central NSW.
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In the key transport corridors of Cowra, Lithgow and Parkes, the technology solution identified was to install
four ultra-fast 350kW EV chargers with a co-located 300kW small-scale solar farm and 300kW, two-hour
battery solution to supplement electricity grid-power to the EV charger. This is in addition to the base case,
where home charging or charging at other planned public charging infrastructure is presumed to also occur.
These solutions drew heavily upon other analysis the CNSWJO had commissioned to identify appropriate
EV charging infrastructure in the region.®* Importantly, it is proposed that the EV chargers are accompanied
by co-located solar and batteries that are sufficiently sized to enable fast charging in constrained areas of
the grid (particularly in Cowra).

Oberon is home to the region’s largest natural gas consumer.®® The MCA methodology identified waste-to-
energy as a preferred solution for high temperature industrial processes. However, a major industrial entity
in the region had already sought to develop a waste-to-energy facility in Oberon to reduce their reliance on
natural gas but encountered community opposition. This has meant the project has been delayed, or
potentially abandoned. Given that the case for private investment for this particular business has been
established through that process, the solution for Option 3 was determined to be the implementation of an
enabling mechanism for broader electrification and transition in the region. This mechanism would entail a
form of transition initiative where an enabling environment for the gas transition is created supporting
business and residents in their choice to transition.®® The CNSWJO could leverage its position to educate
the community, potentially undertaking group purchasing programs for appliance replacements and
creating an environment where businesses can invest in decarbonisation and drive low emissions
economic growth in the region.

3.4.3.1 Enabling infrastructure, design standards and property implications

Assumptions and considerations regarding the enabling infrastructure required, applicable design
standards and property implications for Option 3 are set out in the table below.

Table 14: Option 3 assumptions regarding enabling infrastructure

Issue and location Enabling infrastructure, design standards and

property implications

Reliability issues:

e Lake Cargelligo, Lachlan e The same considerations for batteries, co-

e Condoblin, Lachlan located solar farms, rooftop solar PV microgrids

e Grenfell, Weddin. and VPPs as per Option 1 and 2.

e Appropriate signage, customer interaction and

Energy security issues: digital screens, payment infrastructure and

e Mandurama, Blayney associated safety mechanisms in place are

e Canowindra, Cabonne required for the EV charging infrastructure.

e Cumnock, Cabonne e Approvals from the DNSP and the relevant land

e Molong, Cabonne owners for the generation assets.

e  Paytens Bridge, Forbes Forthe purposes of this analysis, it has been

e  Orange Industrial, Orange assumed that land required at or near the EV

e Trundle, Parkes _charglng sites could be made available for the

e  Grenfell, Weddin. installation of a battery and co-located solar

farm. The 300kW two-hour battery storage
would have a footprint of less than 5m?. A
300kW solar farm would require about 0.6
hectares or 1.5 acres of available land near the
charge sites.

e The charging site itself would need to have
space for at least four car parking spaces with a

e Cowra footprint of about 60m2.

e Lithgow

Address forecast reliability and energy security issues:
e Laffing Waters residential precinct in Bathurst
e Orange Airport.

Addressing emissions reduction targeted at:

54 Evenergi, Regional EV Charging Infrastructure in Central NSW, https://www.centraljo.nsw.gov.au/content/uploads/CNSWJO-Regional-Charging-
Infrastructure-in-Central-NSW-Final-
compressed.pdf#:~:text=Charging%20infrastructure%20is%20being%20provided%20in%20NSW%20byChargeFox%2C,adequately%20covered%2
0by%20charging%20t0%20meet%20peak%20demands%29.

% See the Gas-to-Renewables Transition Assessment within Appendix 5.3 for more detail on natural gas consumption in the region and transition
strategies to support emission reduction

5 The transition initiative could also consider energy efficiency support and advice to greater assist in managing consumption and demand and
supporting the energy transition.

Regional NSW — Business Case and Strategy Development Fund
Business case for the nexus between emissions reduction and energy security in Central NSW



49

Issue and location Enabling infrastructure, design standards and

property implications

o Parkes .
e As well as creating an enabling environment for
the gas transition across the region.

Based upon data from previous advocacy and
education programs in the region, it has been
assumed that 15% of new customers will opt for
fully electrified appliances as part of the
transition initiative, in addition to the Laffing
Waters precinct being fully electrified.

Source: EY Analysis
3.4.3.2 Regulatory and planning implications

Assumptions and considerations regarding the regulatory and planning implications for Option 2 are set out
in the table below.

Table 15: Option 3 assumptions for regulatory and planning implications

Reliability issues: e As per Option 1
e Lake Cargelligo, Lachlan
e Condoblin, Lachlan
e  Grenfell, Weddin.

Energy security issues:

e Mandurama, Blayney
Canowindra, Cabonne
Cumnock, Cabonne
Molong, Cabonne
Paytens Bridge, Forbes
Orange Industrial, Orange
Trundle, Parkes
Grenfell, Weddin.

Forecast reliability and energy security issues:
e Laffing Waters residential precinct in Bathurst

e Orange Airport. e As per Option 2

Addressing emissions reduction targeted at:

Cowra

Lithgow

Parkes

As well as creating an enabling environment
for the gas transition across the region

The EV charging assets will require relevant
approvals from the DNSP before installation to
ensure the distribution network infrastructure is
adequately configured, and that necessary network
augmentations are undertaken if required.

The ownership of these assets will impact the
regulatory and planning requirements. For example,
if a DNSP becomes the owner-operator of the co-
located battery assets, many of these
considerations may be resolved as part the DNSP’s
internal and regulatory processes. Otherwise,
operators may require licences and other approvals.
Ownership and other implications will be discussed
in the implementation chapter of this report should
this option be identified as the preferred option.
Securing relevant land use approvals for the co-
located solar farm will represent a significant portion
of the planning requirements for this option. It is
assumed the local council will have land available to
provide for these sites, but the specific site locations
are as yet undecided. Dependent on the location
land use agreements and consulting with traditional
owner and cultural heritage representatives will be
required to secure rights to develop this option.

Source: EY Analysis
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3.4.4 Exclusions from the options considered

The Parkes SAP is currently undergoing a process to support its energy needs and is seeking approval to
go out to market for the procurement of a service provider to construct and operate a behind-the-meter
embedded network. To avoid duplication, it is not being considered here.

A planned waste-to-energy project has also been proposed as part of the Parkes SAP that may import
waste from across the CNSWJO region and further afield. To avoid duplication, this proposal does not
consider any waste-to-energy projects based on landfill fuel sources.

Finally, this proposal does not include waste-to-energy projects or infrastructure investment at any private
industrial site as the cost and benefits realised from such as project would accrue to that privately owned
business.

3.4.5 Related projects

This Business Case is strategic in nature. Where possible, it has selected specific sites for asset solutions,
but in some cases these sites may be viewed as pilots (for example the Laffing Waters residential precinct
in Bathurst).

The Parkes SAP is a related project. Specific updates or learnings with reference to the development of a
microgrid or waste-to-energy facility there could be incorporated into the implementation of the preferred
option of this Business Case.

Finally, this Business Case is based on assumptions that the relevant DNSPs will continue to operate and
provide residents and businesses with electricity in line with historic reliability and energy security
standards. If the DNSPs propose any specific zone substation upgrades, or non-network solutions within
the CNSWJO region, these could impact the suitability of some of the solutions considered in the following
analysis.

Regional NSW — Business Case and Strategy Development Fund
Business case for the nexus between emissions reduction and energy security in Central NSW



51

3.5 PROJECTED COSTS

This section sets out the financial costs of each option. This appraisal considers total capital costs and
ongoing costs (including replacement, operating and maintenance costs). The costs reported in this section
are not nominal (i.e., they are presented in 2023 real terms). As this is a strategic Business Case, a 30%
contingency is applied to cost estimates, consistent with other infrastructure Business Cases. Similarly, a
15% contractor margin has been applied.

The table below provides a summary of total costs for each option, with the detail regarding the incremental
cost build up for each option discussed in the following sections.

Table 16: Projected cost summary table, inclusive of margins (real $2023, discounted)

Option Incremgr(;t:tISCapital Opig(r:;teiwger(]:t(;islts Incremental Total Headline total*
Option 1 190,293,619 31,905,151 222,198,770 222,198,770
Option 2 19,303,289 3,090,289 22,393,544 244,592,314
Option 3 16,128,858 725,081 16,853,939 261,446,253

* The ‘headline total’ cost for a particular option includes the total cost for the option prior given a building block approach was
taken. As such, the costs for Option 2 include the cost for Option 1.

Source: EY Analysis

3.5.1 Optionl
3.5.1.1 Capital costs

The capital costs of Option 1 are expected to be $302.7m (real $2023, undiscounted), spread across eight
LGAs in Central NSW.®” Costs are estimated to be highest in Orange to address current capacity
constraints at the Orange Industrial substation. Costs are similarly high in Lachlan, as two of the three zone
substation solar and battery installations are in Lachlan (at the Condobolin and Lake Cargelligo
substations).

3.5.1.1.1 Key considerations and assumptions

¢ Volumes and sizes of rooftop solar PV for customers for areas with energy security issues were
sized based on the forecast zone substation capacity from the Demand Report (see Appendix 5.1)
and average installed rooftop solar PV system sizes in the region.

e Zone substation solar installation sizes assumed to be 4.9MW, based on Essential Energy’s solar
installation at the Trundle substation.

¢ Residential and business rooftop solar and battery sizes are based on current NSW averages, with
sensitivities conducted in Section 3.6.7.58

e The proportion of residential and business users connected to each zone substation is assumed to
remain constant.

e Rooftop solar PV is costed at $1,400 per kW.%°

e Batteries are costed at $1,240 per kwh.™

57 Both discounted and undiscounted capital costs are included within Table 17

% AEMO, DER Register, https://aemo.com.au/energy-systems/electricity/der-register/data-der/data-downloads

5 Solar Choice, ‘Solar Panels Sydney: Compare Costs and Installers’, https://www.solarchoice.net.au/blog/solar-power-sydney-nsw-prices-
installers/

70 Target Solar, ‘Your guide to investing in a 10kW solar system in Australia’, https://www.targetsolar.com.au/10kw-solar-
system/#:~:text=Cost%20Per%20Stored%20kWh%3A%20Expect,Between%20AUD%20%2411%2C000%20and%20%2414%2C000
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3.5.1.1.2 Capital cost estimates
Capital costs are estimated to total $302.7m (real $2023, undiscounted), with 47% of these costs incurred
in 2024-25 to address current energy security concerns. Costs are based on desktop research, with a key
source being AEMQ’s Inputs, Assumptions and Scenarios Report (IASR) database. In discounted terms,
the capital costs of Option 1 are expected to be $190.3m (real $2023, discounted). A full list of sources and
assumptions are provided in Appendix 5.7.

Table 17: Projected capital costs inclusive of margins (real $2023)

52

Capital cost estimate 98,460,217 4,765,192 3,927,617 3,523,794 98,062,700 208,739,519
Contractor margin 14,769,032 714,779 589,142 528,569 14,709,405 31,310,928
Contingency margin 29,538,065 1,429,558 1,178,285 1,057,138 29,418,810 62,621,856
Undiscounted real costs 142,767,314 6,909,528 5,695,044 5,109,501 142,190,914 302,672,302
Discounted real costs 124,690,804 5,639,972 4,344,561 3,642,779 51,975,504 190,293,619

Source: EY Analysis

3.5.1.2 Ongoing costs

The ongoing costs for Option 1 include fixed operating and maintenance costs and replacement costs for
batteries. To estimate these costs, AEMO’s IASR is used which provides variable and fixed operating and

maintenance costs.

3.5.1.2.1 Key considerations and assumptions
¢ Using AEMO'’s IASR, the technical life of solar PV is estimated to be 30 years.
e The technical life of batteries is estimated to be 20 years, and batteries installed before 2030-31 will

have to be replaced before the end of the projection period.

e AEMO estimates battery operating and maintenance costs inclusive of extended warranties to
ensure a 20-year battery life.

3.5.1.2.2 Ongoing costs estimates
Total ongoing costs for Option 1 are estimated to be $110.8m (real $2023, undiscounted). Operation and
maintenance costs for DER technologies are forecast to reach around $38.0m, and replacement costs for
batteries are estimated to be around $38.4m. In discounted terms, total ongoing costs are expected to be

$31.9m (real $2023).

Table 18: Projected ongoing costs inclusive of margins (real $2023)

Coops‘igation and maintenance 791,344 832,051 863,291 893,659 34,602,152 37,982,496
Replacement costs - - - - 38,447,865 38,447,865
Contractor margin 118,702 124,808 129,494 134,049 10,957,502 11,464,554
Contingency margin 237,403 249,615 258,987 268,098 21,915,005 22,929,108
Undiscounted real costs 1,147,448 | 1,206,473 | 1,251,772 | 1,295,805 | 105,922,524 110,824,023
Discounted real costs 1,002,164 984,796 954,936 923,834 28,039,421 31,905,151

Source: EY Analysis
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3.5.2 Option 2
3.5.2.1 Capital costs

The incremental capital costs of Option 2 are expected to be $41.9m (real $2023, undiscounted), with 87%
of the capital costs incurred in Bathurst and 13% in Orange. The costs are lower for Orange Airport due to
the existing infrastructure at the site (including small scale solar and connection to the zone substation). On
the other hand, Laffing Waters in Bathurst requires infrastructure such as a connection to Raglan
substation, installation of a battery and small scale solar.”*

3.5.2.1.1 Key considerations and assumptions
Laffing Waters:

o Residents are assumed to move into Laffing Waters from 2027-28, with all homes occupied by
2035-36. For this reason, the microgrid, solar farm and battery are all assumed to be installed in
2027-28.

e Laffing Waters is assumed to meet all their energy needs through generation and storage in the
precinct.

o Laffing Waters will have one connection to the nearest zone substation, Raglan.

e A 4.9MW solar farm is assumed.

o To ensure that Laffing Waters is self-sufficient, rooftop solar adoption is expected to increase once
energy requirements surpass what is supplied by the solar farm.

¢ Atwo-hour battery is installed in Laffing Waters, sized at 4.9MW.

e Capital costs of the microgrid are assumed to be $1,000,000 based on research from the California
Energy Commission.”

Orange Airport:

e Based on consultations with Orange City Council and Essential Energy, Orange Industrial
substation is expected to be constrained in 2030-31. As such, it has been assumed that the
microgrid and related generation assets are installed in 2030-31.

e 2MW of solar installed at Orange Airport, including a 1.5MW solar farm and 0.5MW of rooftop solar
PV.

¢ A 1MW two-hour battery installed at Orange Airport.

e Capital costs of the microgrid are assumed to be $500,000 based on research from the California
Energy Commission.”

3.5.2.1.2 Capital cost estimates

The incremental capital costs for Option 2 are estimated to total $41.9m (real $2023, undiscounted), with
40% incurred in 2027-28 as residents move into Laffing Waters. Costs for Orange airport are incurred later
in the projection period, as are rooftop solar costs in Laffing Waters (for when greater generation is
required). Capital costs are expected to be $19.3m in discounted terms (real $2023).

" Assumptions and timing for Laffing Waters were made for the purpose of cost-benefit analysis, but do not constitute a commitment by council until
further analysis can be completed.

2 California Energy Commission, Microgrid Analysis and Case Studies Report - California, North America, and Global Case Studies, August 2018
" lbid
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Table 19: Projected capital costs inclusive of contingency (real $2023)
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Total capital cost estimate - - - | 11,528,767 17,394,062 28,922,829
Bathurst component - - - | 11,528,767 13,755,309 25,284,076
Orange component - - - - 3,638,753 3,638,753
Contractor margin - - - 1,729,315 2,609,109 4,338,424
Contingency margin - - - | 3,458,630 5,218,219 8,676,849
Undiscounted real costs - - - | 16,716,712 25,221,390 41,938,102
Discounted real costs - - - | 11,918,049 7,385,240 19,303,289

Source: EY Analysis
3.5.2.2 0Ongoing costs

Incremental ongoing operational costs for Option 2 are estimated to be $10.8m (real $2023, undiscounted).
Around two-thirds of these costs (63%) are from operational and maintenance costs, as Option 2 has a
significantly lower amount of batteries that are required to be replaced. In discounted terms, ongoing costs
are expected to be $3.1m (real $2023).

3.5.2.2.1 Key considerations and assumptions
¢ Using AEMO'’s IASR, the technical life of solar PV is estimated to be 30 years.
e The technical life of batteries is estimated to be 20 years, and batteries installed before 2030-31 will
have to be replaced before the end of the projection period.

3.5.2.2.2 Ongoing cost estimates
The majority of the ongoing costs are for fixed operating and maintenance costs, as the only assumed
replacement battery cost is for the battery in Laffing Waters in 2047-48.

Table 20: Projected ongoing costs (real $2023)

@

It

()

0 © o >

(o\] (o\] N (O]

< T N~ 5

AN AN AN =

o o o >

N N N LL
Operation and maintenance costs - - - - 4,710,211 4,710,211
Replacement costs - - - - 2,736,107 2,736,107
Contractor margin - - - - 1,116,948 1,116,948
Contingency margin - - - - 2,233,895 2,233,895
Undiscounted real costs - - - - 10,797,160 10,797,160
Discounted real costs - - - - 3,090,255 3,090,255

Source: EY Analysis
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3.5.3 Option 3
3.5.3.1 Capital costs

The incremental capital costs for public EV charging transport hubs include public EV charging
infrastructure costs and the cost of solar PV and batteries. Capital costs also include the cost of electric
household appliances (reverse cycle air-conditioning, electric stoves and heat-pump or other electric water
heating). For new residential developments, the costs are captured as the marginal cost of electric
appliances compared to gas appliances. Existing residential developments are assumed to have gas
appliances installed, and costs are calculated as the full cost of the replacement to electric appliances. In
both instances, the decision to install electric appliances is assumed to be made by consumers as a result
of the advocacy program, rather than as a result of regulations by councils or state government.

3.5.3.1.1 Key considerations and assumptions
EV charging infrastructure hubs:

e Public EV charging infrastructure, battery and solar PV are assumed to be installed in 2025-26.

e Each EV charging hub is assumed to have four ultrafast (350kW) chargers, consistent with the
analysis in the EV Charging Infrastructure in Central NSW Report prepared by Evenergi for the
CNSWJO. $1.4m capital costs estimates for each EV charging infrastructure site were also taken
from this source. ™

¢ Based on the Chargefox DC fast charging hub at Euroa, each hub is assumed to have 300kW solar
PV and a 600kW battery.”

Electric appliances:

e Costs of electric appliances were gathered from ACIL Allen’s report for ACT Government in 2020.7°
For residents with existing gas connections, capital costs include the cost of each appliance. For
residents without existing gas connections (Laffing Waters), capital costs are the difference between
electric appliances and gas appliances that would be installed in the base case.

¢ Ongoing costs for electric appliances are assumed to be equal to those for gas appliances.

3.5.3.1.2 Capital cost estimates

The incremental capital costs for Option 3 are expected to be $37.9 million (real $2023, undiscounted) and
$26.4 million (real $2023, discounted). The majority of these costs are from electric appliances, which
accounts for 53% of total costs.

Table 21: Projected capital costs (real $2023)

Capital cost estimate 1,133,298 12,759,603 - 1,284,528 | 10,930,825 26,108,253
Contractor margin 169,995 1,913,941 - 192,679 1,639,624 3,916,238
Contingency margin 339,989 3,827,881 - 385,358 3,279,247 7,832,476
Undiscounted real costs 1,643,282 18,501,425 - 1,862,565 | 15,849,696 37,856,967
Discounted real costs 1,435,217 15,101,974 - 1,327,901 8,516,607 26,381,700

4 Evenergi, Regional EV Charging Infrastructure in Central NSW, https://www.centraljo.nsw.gov.au/content/uploads/CNSWJO-Regional-Charging-
Infrastructure-in-Central-NSW-Final-
compressed.pdf#:~:text=Charging%20infrastructure%20is%20being%20provided%20in%20NSW%20byChargeFox%2C,adequately%20covered%?2
0by%20charging%20t0%20meet%20peak%20demands%29.

s Evenergi, “Charging Gipplsand for Future Transport’, https://www.localgovernment.vic.gov.au/__data/assets/pdf_file/0021/168015/South-
Gippsland-Charging-Gippsland-for-Future-Transport-Final-Report. pdf

8 ACIL Allen, Household Energy Choice in the Act, November 2020.
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Source: EY Analysis
3.5.3.2 Ongoing costs

Incremental ongoing costs for Option 3 are forecast to be $2.5m (real $2023, undiscounted), with 28% of
this total from ongoing and maintenance costs (including ongoing management service provider costs for
the EV charging hubs). Replacement costs for the batteries are expected to occur in 2045-46 and are
estimated to be $337,178 per site.

3.5.3.2.1 Ongoing cost estimates

Ongoing and maintenance costs for the solar, battery and EV public charging infrastructure total $0.7m
(real $2023, undiscounted) and replacement costs for the batteries at the EV chargers is estimated to be
$1.0m (real $2023, undiscounted).

Table 22: Projected ongoing costs (real $2023)
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Operation and maintenance costs - 28,167 28,167 28,167 619,666 704,166
Replacement costs - - - - | 1,011,533 1,011,533
Contractor margin - 4,225 4,225 4,225 244,680 257,355
Contingency margin - 8,450 8,450 8,450 489,360 514,710
Undiscounted real costs - - 40,842 40,842 | 2,406,081 2,487,764
Discounted real costs ) - 33,337 31,157 660,587 725,081

Source: EY Analysis
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3.6 COST-BENEFIT ANALYSIS

An economic appraisal of the three options has been undertaken to quantitatively and qualitatively assess
the net economic benefit of the proposal. This is completed in accordance with the NSW Government
‘Guide to Cost Benefit Analysis’.

This section documents the results, methodology and assumptions underpinning the economic appraisal.

The metrics by which the project is assessed are:

e Economic Net Present Value (NPV) — the net present value of economic benefits delivered by the
option less the present value of economic costs incurred.

o Benefit Cost Ratio (BCR) — the ratio of the present value of economic benefits to the present value
of economic costs.

A BCR greater than one indicates an investment with a positive economic outcome. However, a BCR lower
than one does not necessarily mean the investment should not go ahead, and likewise, a BCR higher than
one does not guarantee a net economic return. Consideration should be paid to potential costs and benefits
that cannot be captured, risks, and wider government and policy objectives.

Table 23 summarises the quantitative assessment, including the incremental BCR for the options. The
incremental BCR reflects the benefits and costs from the solutions in each option. This approach is used to
distinguish it from the headline BCR of each option, which includes solutions in earlier options (see Section
3.4). Figures in the table below are presented in $2023 real terms, discounted at 7% p.a.”’

Table 23: Incremental CBA results (real $2023, discounted)

Results

Total Benefits 268,518,516
) Total Costs 222,198,770
Option 1

Benefit Cost Ratio 1.21
Net Present Value 46,319,745
Total Benefits 41,066,740
Total Costs 22,393,544

Incremental Option 2
Benefit Cost Ratio 1.83
Net Present Value 18,673,196
Total Benefits 23,742,188
Total Costs 16,853,939

Incremental Option 3
Benefit Cost Ratio 1.41
Net Present Value 6,888,250

As shown in the table above, the incremental BCR for all options is above 1, as benefits exceed costs in all
cases. The headline NPVs and BCRs for the options are presented in Table 24 below (i.e. the total results
after accounting for the building block approach).

" Infrastructure Australia, ‘Assessment Framework’, https://www.infrastructureaustralia.gov.au/sites/default/files/2021-
07/Assessment%20Framework%202021%200verview.pdf
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Table 24: Headline CBA results

Benefit Cost Ratio 1.21
Option 1

Net Present Value 46,319,745

Benefit Cost Ratio 1.27
Option 2

Net Present Value 64,992,941

Benefit Cost Ratio 1.27
Option 3

Net Present Value 71,881,191

Table 24 above illustrates that Option 3 is the preferred option, providing a net benefit of approximately
$72 million.

3.6.1 Direct Benefits
Seven direct economic benefits have been identified that are relevant to the cost benefit analysis:

1. Avoided marginal generation: Where electricity demand is met by DER infrastructure, the benefit
is realised through the avoided costs incurred by centralised generators.”®

2. Avoided distribution augmentation: DNSPs can avoid investing in upgrades to network
infrastructure and the cost savings are realised as a benefit to the DNSP.”®

3. Avoided transmission augmentation: TNSPs also are expected to realise a benefit of cost
savings as a result of avoided investment in network infrastructure.®

4. Network reliability: Consumers and businesses will realise the benefit of more consistent access
to electricity. See, for example, the Case Study: Impacts of network reliability at Devro (below).8!

5. Avoided greenhouse gas emissions: When energy consumption shifts from being met by fossil
fuels towards renewable sources, net greenhouse gas emissions are reduced.®?

6. Shorter charging time: Ultrafast chargers are expected to reduce the time required to charge EVs.
The benefits are modelled by the number of forecast users for each EV charging hub and the value
of reduced recharge time taken from academic literature.®

8 Quantified by using the weighted average marginal cost of generation over the forecast period, sourced from: Australian Energy Market Operator,
‘Inputs, Assumptions and Scenarios Report’, https://aemo.com.au/en/energy-systems/major-publications/integrated-system-plan-isp/2024-
integrated-system-plan-isp/current-inputs-assumptions-and-scenarios

8 Quantified by using the Long Run Marginal Cost of the Essential Energy network, at 12.17 cents per kWh, sourced from: Essential Energy, ‘Tarriff
Structure Explanatory Statement’, https://www.essentialenergy.com.au/-/media/Project/EssentialEnergy/Website/Files/About-
Us/EssentialEnergyRevisedProposall2-
1TSSAttachmentlTariffStructureExplanatoryStatement.pdf?la=en&hash=EFE54A35AF224C3115F243D9701AB230B9979694

80 Quantified by using the Long Run Marginal Cost of the transmission network, at $7 per kW per month, sourced from: Transgrid, ‘NSW and ACT
Transmission Prices’, https://www.transgrid.com.au/media/gmObjedo/transmission-prices-2023-24.pdf

81 Quantified by using the Value of Customer Reliability (VCR) in NSW at $28.76 per kWh, sourced from: Australian Energy Regulator, ‘2022 VCR
Annual Adjustment’, https://www.aer.gov.au/system/files/AER%20-%20Values%200f%20customer%20reliability%20%20update%20summary%20-
%20December%202022.pdf

82 Quantified by using the average spot price of Australian Carbon Credit Units (ACCUs) at $35, sourced from: Clean Energy Regulator, ‘1.
Australian Carbon Credit Units (ACCUs)’, https://www.cleanenergyregulator.gov.au/Infohub/Markets/Pages/qcmr/december-quarter-
2022/Australian-carbon-credit-units-(ACCUs).aspx

8 Quantified by using the value of reduced charging times from 5 hour to 0.5 hours at $19 per session, sourced from: National Renewable Energy
Laboratory, ‘Quantifying the tangible value of public electric vehicle charging infrastructure’, https://www.nrel.gov/docs/fy210sti/70340.pdf
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7. Avoided wholesale gas prices: Switching from gas appliances to electric appliances is expected
to reduce residential gas consumption. The modelled benefit measures the avoided wholesale gas
price incurred by the retailer and assumed to be passed on to consumers.8

The seven direct benefits above have been quantified for the CBA, with the results summarised in sections
3.6.4t0 3.6.6.

Case Study: Impacts of network reliability at Devro (avoided costs)

Devro is a Food & Beverage manufacturer with a production facility in Bathurst. The business noted that
every six weeks or so, its facility is impacted by brief interruptions to the electricity supply, causing
inventory to be dumped. Each outage was said to cost it between $10,000 - $20,000. Devro also noted
that significant labour costs ($7,500) are also involved, with all staff required to restart machinery and
deal with issues caused by the power outage. Devro also noted that on two occasions, the unexpected
outages damaged equipment, leading to repair costs of more than $100,000.

In addition to the above monetised benefits, all options also provide the following qualitative benefits:

1. Broader resiliency savings — the implementation of DER in the region provides broader benefits to
government and the DNSPs given DER can support and complement energy supplied by the
network in the event and aftermath of natural disasters and other events when the network suffers
from outages. DER may not only support residents and local businesses with access to needed
electricity when the network is down, but could save government and DNSPs money from reducing
their backup supply needs.

2. Rapid deployment of electricity infrastructure - the construction and commissioning of DER
technology is generally significantly quicker to deploy, ensuring immediate electricity needs can be
addressed rather than needing to wait for the construction of large-scale renewable generators in
the region (which are currently often significantly delayed) or for network upgrades to be made
which can be a lengthy process given regulatory needs and requirements.

3. Less disturbances to the community during construction — DER technology can often be
constructed with significantly less interruptions to local communities and businesses. For example,
wind farms often require whole roads to be closed while infrastructure is transported to site, causing
significant disruption to surrounding communities. This would be avoided through the
implementation of DER.

In addition to the above, Option 3 could also support additional tourism, with the establishment of ultra-fast
EV Chargers on major transport corridors, tourists would be more likely to visit the region knowing there will
be chargers available.®® Further, Option 3 would provide educational services to local businesses and
residents through the transition initiative. Multiple stakeholders noted the current confusion in the region
regarding the transition to renewable energy and that education for the community — particularly small and
medium sized enterprises — would be valuable to aid businesses in the take up of renewable energy
sources and the electrification required.

Given the building block approach used (i.e., Option 3 would experience all qualitative benefits of Option 2),
and the fact that Option 3 would result in several additional qualitative benefits being realised, Option 3
would entail the highest level of qualitative benefits.

84 Quantified by using wholesale gas price at $15 per Gigajoule, sourced from: Australian Energy Regulator, “Gas market prices’,
https://www.aer.gov.au/wholesale-markets/wholesale-statistics/gas-market-prices

8 Aurecon, ‘Electric Vehicle Charging Integration Study for Motels and Holiday Parks’,
https://www.energymining.sa.gov.au/__data/assets/pdf_file/0003/820461/EV-integration-study-for-Motel-Hotel-v5.pdf
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3.6.2 Indirect Benefits

Additional benefits to the region, which were not able to be quantified for this Business Case due to the lack
of reliable data, include:

¢ New economic activity and employment as a direct result of the investment in renewable
infrastructure.

¢ Additional economic activity from tourism enabled by additional EV charging infrastructure.

e Additional avoided greenhouse gas emissions where EV charging infrastructure enables and
incentivises residents to switch to EVs.

3.6.3 Applicability of benefits to options

Table 25 summarises which benefits are uniquely attributed to the incremental infrastructure solutions
proposed by each option.

Table 25: Benefits attributed to the options

Beneficiary Option 1 Option 2 Option 3
1. Avoided marginal Businesses and ° ° °
generation residents
2. Avoided d|§tr|but|on DNSPs ° ° °
augmentation
3. Avoided transmission TNSPs ° ° °
augmentation
4. Network reliability Businesses and . . .
residents
5. Avoided emissions All L] L] ®
. Tourists,
6. \(alue of shorter charging businesses and °
times ;
residents
7. Avoided wholesale gas Residents and °
prices businesses

Source: EY analysis

3.6.4 Option 1: CBA results

The benefits for Option 1 are estimated to be $721.3m (real $2023, undiscounted) or $268.5m (real $2023,
discounted at 7%). The majority of the benefits are from network reliability, as Option 1 is focused on areas
facing energy reliability or security issues. Other significant benefits include avoided distribution
augmentation costs and avoided transmission augmentation costs. The monetised avoided greenhouse
gas emissions accounts for a further 7% of benefits, including the social benefits of avoided emissions
(using the Australian Carbon Credit Units (ACCU) price as a shadow price) and economic benefits from
small-scale technology certificates (STC) and large-scale generation certificates (LGC). The social benefits
of avoided emissions from ACCU prices are not a revenue stream in this CBA, and rather are used as a
shadow price for the social cost of carbon emissions. However, LGCs and STCs are both revenue streams
for operators and are considered in the financial appraisal.

The benefits from avoided marginal generation are relatively low. According to the AEMO IASR, large-scale
renewable generation generally has no marginal cost in producing more electricity. Consequently, as the
grid transitions from fossil fuel generation to renewable energy generation, this characteristic will limit the
benefits later in the projection period.

Over half (57%) of the benefits for Option 1 accrue to residents and businesses, which are entirely due to
network reliability. DNSPs benefit from 20% and TNSPs are the beneficiary of 13% of total benefits, due to
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avoided augmentation costs. The remaining 9% is shared by all stakeholders and is due to avoided

greenhouse gas emissions.

When compared with the costs described in Sections 3.5.1 and 3.5.1.2, Option 1 has a BCR of 1.21

(discounted) and a NPV of $46.3 million.

Table 26: Option 1 CBA results (real $2023)

Undiscounted ($)

Discounted (%)

Share of total (%)

Costs

Bathurst - - 0%
Blayney 4,643,729 2,145,510 1%
Cabonne 34,625,607 17,742,874 8%
Cowra - - 0%
Forbes 8,031,288 2,516,465 1%
Lachlan 38,421,669 33,556,902 15%
Lithgow - - 0 %
Oberon - - 0%
Orange 71,972,406 41,516,288 19%
Parkes 19,188,217 9,331,079 4%
Weddin 31,856,602 24,427,860 11 %
Operational costs 37,982,496 13,740,131 6 %
Replacement costs 38,447,865 8,263,421 4%
Contractor margin 42,775,482 22,986,080 10 %
Contingency margin 85,550,964 45,972,159 21 %
Total Costs 413,496,325 222,198,770

Benefits

Avoided marginal generation 7,021,761 4,070,612 2%
Avoided distribution augmentation costs 150,535,019 53,977,223 20 %
Avoided transmission augmentation costs 101,945,996 36,878,865 14 %
Network reliability 426,471,986 153,957,340 57 %
Avoided GHG emissions 35,276,395 19,634,475 7%
Total Benefits 721,251,158 268,518,516

BCR 1.74 1.21

NPV 307,754,832 46,319,745

Source: EY analysis
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Box: Electricity bill savings

The technology solutions in Option 1 are expected to reduce the electricity bills for businesses and
residents. In line with NSW Government guidelines, these are not modelled as a benefit in the CBA as
they are a transfer between retailers and consumers rather than a creation of benefits. However, the
potential savings are an important consideration for each behind-the-meter solution in Option 1.

To understand the impact on electricity bills for businesses and residents, data from a University of NSW
and Australian PV Institute initiative — Sunspot - has been used. It is estimated that for an average
resident with a 5kw rooftop solar and 10kw battery installation, electricity bills are likely to decrease by
$1,000 - $1,500 a year. These systems will be paid off in 12-18 years, demonstrating there are economic
incentives for behind-the-meter generation. For a business with a 20kw solar installation and 20kw
battery, they are expected to save $7,000 - $9,000 a year with the system paid off in 6 — 12 years.

In terms of direct benefit received by consumers under Option 1, this equates an eventual total of $8.8-
13.2m p.a. for residential consumers and $7.9-10.2m p.a. for business consumers (real,
undiscounted).

The technology solutions in Option 1 are expected to lead to new jobs in Central NSW and promote
economic activity in the region. Employment modelling for AEMO’s ISP suggests that the largest group of
occupations that would benefit is trades and technicians. Rooftop solar PV and distributed batteries
account for between 35% and 44% of average electricity sector employment and utility-scale PV accounts
for between 13% and 15%.%6

3.6.5 Option 2: CBA results

The incremental benefits for Option 2 are estimated to be $123.1m (real $2023, undiscounted) or $41.1m
(real $2023, discounted). Similar to Option 1, over half of the benefits are due to network reliability. Avoided
distribution augmentation costs account for a further 26% of benefits, higher than in Option 1. This is
because infrastructure upgrades at Orange Airport are expected to alleviate network constraints at the
Orange Industrial zone substation. Businesses and residents are expected to be the beneficiary of 65% of
benefits, with DNSPs sharing 26% of the benefits, TNSPs are expected to be the beneficiary of 8% of the
benefits, and the remaining 2% is expected to be shared between all stakeholders.

Table 27: Incremental Option 2 CBA results (real $2023)

Undiscounted ($) Discounted ($) Share of total (%)

Costs

Bathurst 25,284,076 11,247,515 50 %
Blayney - - 0%
Cabonne - - 0 %
Cowra - - 0%
Forbes - - 0 %
Lachlan - - 0 %
Lithgow - - 0%
Oberon - - 0%
Orange 3,638,753 2,065,098 9%
Parkes - - 0 %

8 RACE for 2030, ‘The Australian Electricity Workforce for the 2022 Integrated System Plan: Projections to 2050’
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Undiscounted ($)

Discounted (%)

Share of total (%)

Weddin - - 0%
Operational costs 4,710,211 1,627,110 7%
Replacement costs 2,736,107 504,100 2%
Contractor and management fees 5,455,372 2,316,574 10 %
Contingency margin 10,910,744 4,633,147 21 %
Total Costs 52,735,263 22,393,544

Benefits

Avoided marginal generation 642,831 259,757 1%
Avoided distribution augmentation costs 32,994,828 10,703,265 26 %
Avoided transmission augmentation costs 9,030,233 3,119,432 8%
Network reliability 78,133,856 26,115,801 64 %
Avoided GHG emissions 2,286,276 868,485 2%
Total Benefits 123,088,024 41,066,740

BCR 2.33 1.83

NPV 70,352,761 18,673,196

Source: EY analysis
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As Option 2 includes the solutions in Option 1, the headline CBA results combine the costs and benefits in

Option 1 with the incremental costs and benefits in Option 2.

Table 28: Headline Option 2 CBA results

Results Undiscounted ($) Discounted (%)
BCR 1.81 1.27
NPV 378,107,594 64,992,941

Source: EY analysis

The technology solutions in Option 2 are expected to create jobs in the Central NSW region, particularly in

the construction phase. For more information see Section 3.6.4.

3.6.6  Option 3: CBA results

The incremental benefits for Option 3 are $63.0m (real $2023, undiscounted) and $23.7 million (real $2023,
discounted). The largest benefits in Option 3 are from the value of shorter charging times (52%) and
avoided natural gas consumption (36%). The NSW Government EV public charging master plan suggests
that by 2031, 17 chargers will be required in Parkes (up from 4 in 2023), 21 will be required in Lithgow (up
from 4 in 2023) and 19 in Cowra (up from 4 in 2023), validating the need for investment in public chargers.

Gas price savings follow the methodology of avoided marginal generation, and include the lower cost of

gas incurred by gas service providers which are passed on to consumers.
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Table 29: Incremental Option 3 CBA results (real $2023)

Undiscounted ($)

Discounted (%)

Share of total (%)

Costs

Bathurst 7,234,429 4,189,157 25%
Blayney 50,778 42,898 0%
Cabonne - - 0%
Cowra 2,559,643 2,091,730 12%
Forbes 66,004 55,761 0%
Lachlan - - 0%
Lithgow 2,688,203 2,200,340 13%
Oberon 35,444 29,944 0%
Orange 495,567 418,666 2%
Parkes 2,563,342 2,094,854 12 %
Weddin - - 0%
Operational costs 704,166 286,686 2%
Replacement costs 1,011,533 213,370 1%
Contractor margin 2,611,366 1,743,511 10 %
Contingency margin 5,222,733 3,487,022 21 %
Total Costs 25,243,208 16,853,939

Benefits

Avoided marginal generation 192,147 108,755 0%
Avoided distribution augmentation costs 4,716,539 1,764,538 7%
Avoided transmission augmentation costs 1,350,000 549,623 2%
Network reliability - - 0%
Avoided GHG emissions 715,803 275,663 1%
Value of shorter charging times 30,577,547 12,448,978 52 %
Avoided natural gas consumption 25,434,691 8,594,631 36 %
Total Benefits 62,986,726 23,742,188

BCR 2.50 1.41

NPV 37,743,518 6,888,250

Source: EY analysis

Box: Gas hill savings

64

Similar to the electricity bill savings in Option 1, switching to electric appliances in Option 3 is expected to

save residents on their gas bills. Although avoided wholesale gas prices are modelled in the CBA, the

impact for residents is expected to be more significant. Similar to Option 1, the gas bill savings above
avoided wholesale gas price purchased is not modelled in the CBA, as it is a transfer between gas

service providers and residents. However, analysis from Grattan Institute suggests that switching from

gas appliances to electric appliances is expected to save residents an average $635 in New South Wales

(specifically Sydney).®’

87 Grattan Institute, ‘Getting off gas’, https:/grattan.edu.au/wp-content/uploads/2023/06/Getting-off-gas-why-how-and-who-should-pay.pdf
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As Option 3 includes the solutions in Option 1 and Option 2, the headline CBA results combine the costs
and benefits in Option 1 and Option 2 with the incremental costs and benefits in Option 3.

Table 30: Total Option 3 CBA results

Results ‘ Undiscounted ($) Discounted (%)
BCR 1.85 1.27
NPV 415,851,112 71,881,191

Source: EY analysis

There are expected to be other benefits in Option 3 that have not been monetised in this CBA. This
includes job creation (consistent with Options 1 and 2). Furthermore, establishing public EV chargers is
likely to support tourism activity, with Lithgow’s Electric Vehicle strategy stating that “There are enhanced
economic opportunities provided by EV charging, such as increased visitation to tourist locations and
shopping districts, and increased connection of people to local jobs and services.”® The presence of public
EV chargers is likely to promote EV adoption, which would further reduce emissions from internal
combustion engine vehicles. The advocacy program is also likely to create benefits through informing
businesses how they can contribute to the energy transition in the region.

Additionally, Option 3 poses the lowest risk to benefits realisation given the breadth of infrastructure
solutions and associated benefits. As noted in Table 25, Option 3 will deliver all seven quantified economic
benefits, whereas Options 1 and 2 deliver five different economic benefits. Resultantly, Option 3 will be
more resilient to refinements in benefits assumptions, as the benefits are more diversified.

Box: Extending solutions to other LGAs

To improve the equity of the distribution of solutions within the preferred option (i.e., extending the rollout
of behind-the-meter rooftop solar PV and batteries to other LGAs currently out of scope for Option 1),
there may be additional incremental benefits of extending the option to apply to other LGAs. As indicative
guidance, for every additional $1 invested in rooftop solar PV and battery system for an average resident
in Central NSW, it is expected to result in a benefit of $1.63 over the 30-year analysis timeframe (real,
undiscounted) or $1.21 (real, discounted).

Given this potential, it may be appropriate to consider a single program delivery approach for the whole
of the region. There are several potential additional benefits, or cost reduction opportunities, to a region-
wide program. These may include:

. Avoided duplication of administrative effort related to activities during the planning phase, such as
vendor selection, contract negotiation, collation of compliance documentation, etc.
. Cost efficiencies for aggregated procurement. Estimates provided by the CNSWJO based on

previous procurement activities indicate a 30% saving on contractor costs for aggregated
procurement compared to an individual council-led approach. To contextualise this saving in the
context of the preferred option in this Business Case, a 30% saving on the contractor margin
used in this Business Case would reduce the costs associated with the preferred option by
$15.2m (real, undiscounted).

. Larger capacity battery projects, created by aggregating battery projects across the region, are
likely to attract more market interest and therefore lead to greater competition and lower costs.

. Cost efficiencies for transport of equipment from metro locations, as the furthest corners of the
Central NSW region are up to 500km from Metro Sydney.

. More residential and business savings on energy costs due to more residents and business

owners in the region benefiting from rooftop solar PV and batteries (as previously mentioned, up
to $1,500 per residential consumer annually and $9,000 per business annually).

88 UTS, ‘Lithgow’s Electric Car Parks’, https://www.uts.edu.aufisf/explore-research/projects/lithgows-electric-car-parks, Accessed 17 October 2023.
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3.6.7 Sensitivities

To better illustrate the variability of the costs and benefits, a range of sensitivity scenarios were conducted
on the CBA model. As Option 3 was found to be the preferred option, these sensitivities are conducted for
the incremental BCR of Option 3 to understand under what conditions the preferred option changes. If the
incremental BCR of Option 3 falls below 1, further analysis is provided to understand which option becomes
the preferred option.

Sensitivity analysis was conducted on the core results to test the robustness of the findings to changes in
the following assumptions:

e Discount rate (x 3%)

e Capital costs (+ 20%)

o Benefits (x 20%)

e Average solar size (+20%) and lower costs per kw (-20%)

e Average battery size (+20%) and lower costs per kw (-20%)
e Change in use of public EV charging infrastructure (£ 50%)
¢ Change in uptake of electric appliances (x 50%)

e High population forecasts from NSW DPE.

The results are most sensitive to changes in the discount rate, increase in costs and decreases in benefits.
In contrast, the results are least sensitive to reductions in solar costs. The headline BCR ranges from 1.02
when benefits are decreased by 20% to 1.59 when costs are decreased by 20%.

Table 31: Option 3 sensitivity analysis results

Sensitivity test BCR
Incremental BCR (headline BCR) 1.41 (1.27)
Discount rate of 4% 1.11 (1.50)
Discount rate of 10% 1.16 (1.09)
Costs - 20% 1.76 (1.59)
Costs + 20% 1.17 (1.06)
Benefits - 20% 1.13 (1.02)
Benefits + 20% 1.69 (1.53)
Higher solar sizes and lower solar costs (-20%) 1.43 (1.32)
Higher battery sizes and lower battery costs (-20%) 1.46 (1.43)
Lower use of public EV charging infrastructure (-50%) 1.04 (1.25)
Higher use of public EV charging infrastructure (+50%) 1.78 (1.30)
High population forecasts from NSW DPE 1.41 (1.27)
Lower adoption of electric appliances (-50%) 1.44 (1.28)
Higher adoption of electric appliances (+50%) 1.38 (1.27)

Source: EY analysis

The incremental BCR for Option 3 remains above 1 for all sensitivities, however one sensitivity has no
preferred option:

o Benefits —20%: Where there is no preferred option, as in this sensitivity, Option 1 has a BCR of
below 1 but Option 2 and Option 3 have an incremental BCR of above 1. The headline BCR for
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Option 2 and Option 3 both remain above 1, however due to the building block approach of options,
there is no preferred option.

Furthermore, using the ‘high’ scenario population forecasts from the NSW Department of Planning and
Environment (DPE) does not significantly change the headline BCR of Option 1 or Option 3. As the
CNSWJO noted issues with central population forecasts prepared by DPE, a sensitivity scenario was
conducted using forecasts from a report prepared by Regional Development Australia Riverina.8>% The
report outlines higher population growth estimates in areas with inaccuracies, such as Blayney (an increase
of approximately 200 people by 2041) and Oberon (an increase of approximately 130 people by 2041). In
this case, costs for Option 1 increase by $1.3 million (real $2023, undiscounted) but only by $280,367 in
discounted terms. This is largely due to the delayed impact of higher population on energy security, which
happens late in the projection period. Furthermore, more rooftop solar PV and behind-the-meter battery
installations increase benefits by $182,880 (real $2023, discounted terms), reducing the impact on the
BCR. The BCR and NPV for Option 1 decrease minimally, but this is not statistically significant (the
headline BCR for Option 3 remains at 1.27).

Considering the nature of the problems and the results of the CBA analysis, a ‘business-as-
usual’ approach to energy security and reliability in the region is simply not viable.
Residents and businesses are bearing the burden of capacity constrained energy
infrastructure and outages, constraining their growth and causing real and negative
impacts on the community. The preferred option will alleviate the issues identified and can
be scaled to meet regional growth ambitions, improving energy security and supporting the
achievement of local, state and national net zero targets.

8 Noting that councils have expressed concerns with the accuracy of the Common Planning Assumptions used as population forecast data. While it
was acknowledged that there has been a gradual improvement in accuracy of population projections, there are errors remaining. For example,
according to the 2022 NSW Common Planning Assumptions, the current population according to the 2021 census for Blayney will not be reached
until 2029. For Oberon, the 2022 Common Planning Assumptions never reach the current population. Additionally, other councils have noted that
the forecasts do not align with their experiences or demand for land and housing.

% Regional Development Australia Riverina, 'Current and Historical Population Projections for Local Government Areas in the Central NSW Joint
Organisation’
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3.7 FINANCIAL APPRAISAL

The preferred option (Option 3) is estimated to incur capital costs of $367.4m (real, undiscounted and

inclusive of a 30% contingency and 15% contractor margin). In nominal terms, these costs are estimated to
be $470.9m (nominal). Of Option 3 costs, 81% of these costs are derived from Option 1 solutions, followed

by 10% from Option 3 solutions and 9% from Option 2 solutions.

Table 32: Capital cost estimates (undiscounted)

Total (real incl. contingency

Total (nominal incl.

contingency and contractor

and contractor margin)

margin)

Option 1

Rooftop solar 76,061,045 102,406,292
Behind-the-meter batteries 143,044,126 194,123,961
Zone substation solar 29,306,537 30,790,874
Zone substation battery 54,260,594 57,008,821
Total 302,672,302 384,329,948
Option 2

Small scale solar (Laffing Waters and Orange Airport) 9,909,460 11,447,145
Rooftop solar (Laffing Waters) 19,945,198 35,016,074
Community Battery (Laffing Waters) 7,360,134 8,327,503
Orange airport battery 2,548,310 3,104,915
Microgrid costs 2,175,000 2,523,934
Total 41,938,102 60,419,572
Option 3

Small scale solar (EV hub) 1,688,550 1,818,414
Battery (EV hub) 2,991,145 3,221,191
EV charger 6,090,000 6,558,375
Electric appliances 11,985,749 14,510,274
Total 22,755,444 26,108,253

and Tota 67,365,848 470,8

Source: EY analysis

Residents and businesses could be expected to fund 70% of the total costs, which is the total cost of
rooftop solar, behind-the-meter batteries and electric appliances. This is a substantial outlay for individual
residents and businesses. To ensure the full suite of benefits is realised, the implementation of Option 3
requires the full take up of the required amount of rooftop solar and batteries by residents and business. As
such, for the purposes of funding, it has not been assumed that residents and business will be required to
pay the full market value of infrastructure required. Rather, it is anticipated that the program implementing
the preferred option may be able to support a subsidised arrangement through working with state
government, suppliers and utilisation of bulk purchasing. Additionally, the NSW Rebate Swap for Solar
Scheme may be applicable to some residents in scope, to reduce resident funding obligations. There are
also other avenues to reduce appliance replacement costs, such as through the NSW Energy Savings
Scheme.®* An assessment of potentially applicable funding avenues is included within section 3.8.

9 https://www.energy.nsw.gov.au/nsw-plans-and-progress/regulation-and-policy/energy-security-safeguard/energy-savings-scheme
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3.7.1 Revenue streams

For the CBA, the revenue streams that have been modelled are from STCs and LGCs. However, there are
further revenue streams from this project that have not been modelled due to uncertainty with ownership
structures and pricing plans, such as payments for exports to the grid, demand response payments, EV
charging payments and payments for ancillary services provided to the grid. For example, if the asset
owner sells exported electricity on the spot market, revenues are expected to be around $862,000 (taking
the 5-year average of NSW spot prices between 2018-19 and 2022-23).%2 For public EV chargers, a tourist
would pay $21 to charge their Tesla Model 3 from 10% to 80% (using Chargefox’s 60c per kWh for ultrafast
public charging).%4

3.7.2 Financial appraisal results

Annual funding requirements are highest in 2024-25 due to capital costs for Option 1. Costs are relatively
consistent until 2044-45, when batteries are replaced for the batteries installed in 2024-25. Modelled
revenue streams are moderate and consist of LGC and STC revenues.

Figure 16: Funding requirements (nominal $)

180,000,000 140,000,000
160,000,000 120,000,000
140,000,000
100,000,000
120,000,000
100,000,000 80,000,000
80,000,000 60,000,000
60,000,000 40,000,000
40,000,000
20,000,000
20,000,000
-20,000,000 (20,000,000)
2024-25 2029-30 2034-35 2039-40 2044-45 2049-50

H Capital costs B Ongoing O&M costs Replacement costs Revenue

Source: EY analysis

92 AER, ‘Quarterly volume weighted average spot prices — regions’, https://www.aer.gov.au/industry/registers/charts/quarterly-volume-weighted-
average-spot-prices-regions

9 Assuming a Tesla with a 50kWh battery

94 Chargefox, ‘Announcing price change to 20 fast charging Chargefox stations’, https://www.chargefox.com/news/announcing-a-price-change-to-
20-fast-charging-chargefox-stations
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3.8 PROPOSED FUNDING ARRANGEMENTS

The likely funding mechanism for the preferred option is likely to be a combination of multiple sources of
grant and private funding.

3.8.1 Potential sources of government funding

Central NSW councils are not funded to invest in energy infrastructure, nor do they have the remit.
Consequently, other sources of government funding have been explored in greater detail.

Eight grant programs from both NSW Government and Commonwealth government sources have been
identified that would be appropriate to some or all of the preferred option. Additionally, five further programs
were identified that are currently closed for submissions. Should the closed programs reopen for further
funding rounds, they should be explored further. The NSW Government has also announced the
establishment of the Energy Security Corporation that will, once operational, make investments in
infrastructure that support the reliability and security of the electricity grid. Initial investments will focus on
the Central-West Orana REZ, which is immediately to the north of the Central NSW region. Consequently,
there may be opportunity to propose investments that support communities within the REZ and Central
NSW jointly.®> An additional forthcoming program that may be appropriate for exploration is the
Commonwealth Community Energy Upgrades Fund, that will support investment in energy efficiency
upgrades.®

NSW GOVERNMENT

Rebate Swap Offer — Residents who are eligible for the Low-Income House Rebate can sacrifice their
rebate in favour of a free 3kW rooftop solar PV system. This scheme could be leveraged to incentivise
eligible residents to install rooftop solar PV on their homes under the preferred option.97

Energy Savings Scheme - The NSW Energy Savings Scheme (ESS) provides financial incentives to
install energy efficient equipment and appliances in NSW households and businesses, such as
replacing gas appliances with energy efficient electric ones.98

COMMONWEALTH GOVERNMENT

Regional Microgrids Program — ARENA — Currently open for submission, with a closing date of 19
December 2025, funding projects that contribute to:%

¢ Innovation and/or acceleration of the development and deployment of equipment and
technology solutions that enable the coordinated use of distributed renewable energy
technologies.

o Improved resilience and reliability of electricity supply in regional areas.

o Resolving one or more of the remaining barriers to the deployment of microgrid solutions.

Advancing Renewables Program — ARENA — Open to projects that support renewable energy and
enabling technologies, with focused investment areas that include optimising the transition to renewable
electricity. With a broad scope of eligible renewable technologies and funding recipients (including all
levels of government), the program merits further exploration.

% NSW Government, ‘Further $1.8 billion to power NSW to a clean energy future’, https://www.nsw.gov.au/media-releases/billion-dollar-investment-
in-clean-energy, Accessed 14 November 2023.

9% DCCEEW, ‘Community Energy Upgrade Fund Program’, https://www.energy.gov.au/government-priorities/energy-programs/community-energy-
upgrade-fund-program, Accessed 14 November 2023.

9 NSW Government, ‘Rebate swap offers’, https://www.energy.nsw.gov.au/households/rebates-grants-and-schemes/rebate-swap-offers, Accessed
6 October 2023.

% NSW Government, https://www.energy.nsw.gov.au/nsw-plans-and-progress/regulation-and-policy/energy-security-safeguard/energy-savings-
scheme.

9% ARENA, ‘Regional Microgrids Program’, https://arena.gov.au/funding/rmp/#step-1-reading-the-program-guidelines, Accessed 6 October 2023

100 ARENA, ‘Advancing Renewables Program’, https://arena.gov.au/funding/advancing-renewables-program/, Accessed 6 October 2023
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Household Energy Upgrades Fund — Clean Energy Finance Corporation — Providing discounted
consumer finance as a co-financier, to help individuals invest in energy efficiency upgrades, appliances
and rooftop solar PV for their homes.1!

Renewable Energy Target Scheme — Clean Energy Regulator — Providing payments for installing
both large-scale and small-scale infrastructure. The small-scale stream would be appropriate to explore
as a funding avenue. The proceeds from the sale of STC can be used to defray the upfront costs of the
system installation. The small-scale stream (STCs) would be appropriate to explore as a funding
avenue for small systems as it provides upfront payments for installation.1°?

Driving the Nation Program — ARENA — The program will support projects that can demonstrate
commercially viable innovative charging solutions, including solutions that can offer network support
and leverage low-cost wholesale electricity. The program could be an appropriate funding avenue via a
grant.1%

OTHER

RACE for Networks — RACE for 2030 — RACE for 2030 is a cooperative research centre that
combines funding and in-kind contributions from research partners to further innovations in energy and
decarbonisation models. The RACE for Networks stream may be aligned with investments in the
preferred option, particularly for Laffing Waters, to investigate the practicalities and model for
coordinating a renewable residential precinct.%

Closed Programs
Additional programs that are now closed but may present opportunities for funding in future rounds include:

¢ Community Batteries Funding Round 1, ARENA.10°

e Community Batteries for Household Solar Program Round 2, Commonwealth Government.1%
e Emerging Energy Program, NSW Government.'%’

e Regional Community Energy Fund, NSW Government.108

e Electric Vehicle Fast Charging Grants Round 2, NSW Government.%

3.8.2 Potential sources of private funding

No specific private funding avenues or mechanisms have been identified, but several potential funding
parties have been identified in the section above. These include:

e An electricity retailer or other third party with the capacity and willingness to own and operation the
infrastructure.

e The DNSP where the AER grants a ring-fencing waiver to enable their ownership and operation of
the zone substation batteries. Additionally, where solutions lower peak demand and defer the need
to invest in network upgrades, the DNSP could have a role in funding infrastructure solutions.*

101 Clean Energy Finance Corporation, ‘Household Energy Upgrades Fund *, https://www.cefc.com.au/where-we-invest/special-investment-
programs/household-energy-upgrades-fund/, Accessed 6 October 2023.

102 DCCEW, ‘Renewable Energy Target scheme’, https://www.dcceew.gov.au/energy/renewable/target-scheme, Accessed 9 October 2023.

103 ARENA, ‘Driving the Nation Program’, https://arena.gov.au/funding/driving-the-nation-program/, Accessed 14 November 2023.

104 RACE for 2030, ‘RACE for Networks’, https://racefor2030.com.au/race-for-networks/, Accessed 14 November 2023.

105 ARENA, ‘Community Batteries Funding Round 1’, https://arena.gov.au/funding/community-batteries-round-1/, Accessed 6 October 2023

106 Commonwealth Government, ‘Grants to install community batteries’, https://business.gov.au/grants-and-programs/community-batteries-for-
household-solar-stream-1, Accessed 6 October 2023

197 NSW Government, ‘ Emerging Energy Program’, https://www.energy.nsw.gov.au/nsw-plans-and-progress/major-state-projects/shift-
renewables/emerging-energy-program, Accessed 6 October 2023

198 NSW Government, ‘Regional community energy fund’, https://www.energy.nsw.gov.au/government-and-local-organisations/ways-get-
started/regional-community-energy-fund, Accessed 6 October 2023

109 NSW Government, ‘Electric vehicle fast charging grants’, https://www.energy.nsw.gov.au/business-and-industry/programs-grants-and-
schemes/electric-vehicles/electric-vehicle-fast-charging, Accessed 16 October 2023

110 Subject to regular investigation and assessment procedures that govern DNSP investments to confirm that the solution is the lowest cost solution
for its customers compared to alternatives.
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o Developers with the capacity and willingness to build the infrastructure.

All potential private funding sources will need to be subject to further investigation and market sounding
with identified parties.

3.8.3 Funding expectations and the arising gap

For the preferred option, the capital costs are estimated to be $470.9m (nominal, undiscounted). The
majority of these costs are expected to be borne by businesses and residents, given the significant amount
of behind-the-meter generation and storage that is required in the preferred option. Should residents be
expected to fund their own rooftop solar, battery, and electric appliance purchases at full cost, this
contribution would amount to $237.7m (nominal, undiscounted).!!* Similarly, should business be expected
to fund their own rooftop solar and battery purchases at full cost, this would amount to $99.4m (nominal,
undiscounted).

However, as noted above in Section 3.7, for the full suite of benefits to be realised requires the full uptake
and deployment of the required level of rooftop solar and batteries by residents and businesses. As such,
the Business Case does not assume that residents and businesses will bear the full cost of the
infrastructure, but rather some form of subsidisation or facilitation would be provided to reduce the cost and
ensure uptake and thus this has not been included in the identification of the funding gap.

No costs have been allocated to councils, as they do not have the capacity or the remit to fund energy
infrastructure. The costs of public EV chargers are expected to be borne by EV charging service operators.
Capital costs are also expected to be borne by the owners of the solar farm infrastructure and community
batteries. It has been assumed that the operators or owners of particular infrastructure would bear the
capital costs as well as operating and maintenance costs. To provide a full picture of the funding gap, the
revenue streams which could also be used to cover costs are included in the table below. As the preferred
Option 3 includes technology solutions in Options 1 and 2, the costs for all options are provided in the table
below. The resulting funding gap for capital costs is $350.9m.

11 If residents and businesses do not pay for the full cost of solar PV, batteries and appliances at their premises, this is the amount that would be
added to the funding gap, as assumed in Table 33.
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Proposal capital costs 151,131,587 20,200,535 | 6,286,348 25,979,442 | 267,259,861 470,857,773
Funding

Owner contribution* 87,175,206 (640,122) | (656,123) | 8,273,238 | (18,505,162) 75,647,037

Ec\almcr?ti;g:)nng operator - 11,597,980 - - - 11,597,980

Revenue stream — STC 3,850,798 426,742 | 322,265 253,433 | 4,302,691 9,155,929

Revenue stream - LGC 624,489 640,122 | 656,123 672,532 | 21,006,537 23,599,803
Total funding 91,650,493 12,024,722 | 322,265 | 9,199,202 | 6,804,067 120,000,749
Funding gap

Residential solar PV, 39,521,816 5,738,801 | 3,906,810 | 4,903,725 | 183,633,991 | 237,705,143
batteries, and appliances e e DS e U e
E;‘ft’g‘r?esss solar PV and 19,959,278 2,437,013 | 2,057,273 | 1,908,432 | 73,057,884 99,419,879
Other infrastructure - - -| 9968082 | 3,763,920 13,732,002
Total funding gap 59,481,004 8,175,813 | 5,964,083 | 16,780,239 | 260,455,795 350,857,024

* This includes a range of expected stakeholders who could own the infrastructure proposed including: private sector generation investors (for the
small scale solar farms proposed); DNSPs (for any infrastructure occurring to the network that may be owned by the relevant DNSP). Negative
funding contributions relate to the revenue received from LGCs by small scale solar PV farms (therefore in those periods it is cash-flow positive)

Source: EY Analysis
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3.9 FINANCIAL HEALTH & SUPPORT
To be determined — this section requires the identification of a lead organisation and discussion of their:

— Financial performance i.e. profitability
— Financial position i.e. level of assets and liabilities
— Cash flow position i.e. level of cash inflows and outflows.

We are required to attach financial statements for the lead organisation’s past three financial years.

Where non-government capital funding sources are identified, we are recommended to demonstrate how
secure these funding sources are (e.g. letters of support, MoUs) or how they have been calculated.
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4 IMPLEMENTATION

The implementation approach below has been developed based on available information regarding the
preferred option. Further in-depth analysis is recommended once the scope and detail of the preferred
option is defined in greater detail to enable accurate and risk adjusted contracts to be entered into.

This section establishes the critical implementation considerations for the preferred option, including:

¢ Program management considerations, with a suggested governance structure, program timeline,
risk framework, and risk assessment.

e A strategic review of relevant legislative and planning requirements to progress the preferred option.

e Adiscussion of potential asset management models for the ownership and operations of assets of
the preferred option.

o Key immediate next steps to progress the preferred option.

4.1 RECOMMENDED PROGRAM AND MILESTONES

The asset solutions in the preferred option will have varied delivery profiles and timelines. The table below
shows an indicative timeline for implementation, including developing a detailed engineering report. The
timeline does not take into account the implications of other committed projects in the region or its
surrounding areas, which could increase competition for materials and skilled tradespeople. Nor does the
table reflect a single delivery model approach (see ‘Box: Extending solutions to other LGAs’ on Page 65)
which could combine some of these activities to create efficiencies. Instead, each activity has been
separated out and discussed individually for completeness.

The preferred option has been split into proposed work packages in Table 34. Work packages 1 and 2 are
aimed at addressing immediate energy security and reliability issues, and are therefore the priority work
packages. An indicative timeline has been proposed for the priority work packages, with further program
planning to occur through the working group forum.

Table 34: Proposed work packages for the preferred option

Work Description
Package P

Develop and deploy the initiatives required to incentivise residents and businesses to install rooftop solar PV and
batteries in areas experiencing energy security issues.

Specifically:
= For residential premises:
1 o 5kW solar PV installations for residential premises

o 5kW two-hour batteries.

= For business premises:
o 20kW solar PV installations for business premises
o 20kW two-hour battery.

Deploy the zone substation infrastructure solutions. Specifically:
2 =  4.9MW two-hour batteries located at relevant zone substations (two in Lachlan and one in Weddin)
= Co-located 4.9MW solar farm.

3 Explore the Laffing Waters residential precinct as a pilot option for renewable focused residential precincts.

Address the future energy needs of Orange Airport through deployment of a microgrid with onsite 2.5MW solar farm, a

4 0.5MW rooftop solar PV installation and a 1MW two-hour battery located within the Orange Airport precinct embedded
network.
Deployment of VPPs in the 10 substation locations associated with Work Package 1 and Work Package 2 to reduce

5 the risk of future energy security issues, maximise the benefits of DER and to ensure continued reliability and security
in the region.
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il Description
Package P
6 Deployment of four ultra-fast 350kW EV chargers with a co-located 300kW small-scale solar farm and 300kW, two-

hour battery to supplement electricity grid-power to the EV chargers.

Develop an advocacy, education and stakeholder engagement initiative to support residents and local businesses
7 understand the energy transition occurring in NSW, how they can be part of it, and create a supportive and enabling
environment for local commercial and industrial businesses to invest in the transition from gas to renewables.

Source: EY Analysis

Table 35: Key planning activities and indicative milestones for work packages 1 and 2

Activity Start Finish
Explore land availability and costs March 2024 May 2024
Explore planning requirements March 2024 May 2024
SD;L&::I:: engineering, design and technical assessment of the infrastructure March 2024 June 2024
Determination of behind-the-meter policy/initiative May 2024 July 2024
Market sounding July 2024 September 2024
Detailed costing assessment September 2024 November 2024
Delivery approach assessment November 2024 January 2025
Assessment of funding requirements November 2024 January 2025
Tendering and development commercial arrangements January 2025 April 2025

Source: EY Analysis
Notes

The solutions proposed in Option 1 are prioritised for immediate delivery to remediate current energy
security and reliability issues. Option 1 delivery continues through to the end of the 2050 to account for
population growth.

With Option 2, the infrastructure solutions proposed within the Laffing Waters precinct would need to align
with construction timeframes of the larger development. Timeframes proposed for Laffing Waters have
been developed for the purpose of supporting analysis, and do not constitute a commitment by council to
deliver.

There may be a risk to project timeframes if land has to be acquired through compulsory acquisition (Just
Terms Compensation Act)

Essential Energy have noted they are progressing plans in DER enablement across the Central NSW
region, in alignment with their DER Integration Strategy. Enabling greater DER integration with the
electricity grid will likely complement solutions within the preferred option. The proposed timeline does not
account for dependencies or alignment with Essential Energy’s plans which may result in efficiencies or
alterations to the timeline.
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4.2 GOVERNANCE

Establishing a robust and fit-for-purpose governance structure will be a critical enabler to the success of the
proposed infrastructure solutions. As the preferred option spans a wide region, the stakeholder landscape
is complex and will require a governance structure with multiple interface points. The governance structure
will need to evolve over time as the requirements of the project change and proponents of different
infrastructure solutions take active roles in the delivery phase.

As the preferred option spans a wide region, the stakeholder landscape is complex. The governance
structure will need to evolve over time as the requirements of the project change and proponents of
different infrastructure solutions take active roles in the delivery phase.

4.2.1 Governance arrangement during planning

In order to establish a robust and fit-for-purpose governance structure during delivery, it is recommended
that a Working Group is formed that acts as an interim proponent, to progress the investments proposed
within the preferred option towards delivery. The Working Group will also be required to package the assets
proposed within the preferred option, by making an assessment of the work required to progress towards
implementation and bundling where there are synergies or timeline alignments through packaging.

The proposed governance structure for planning is illustrated in Figure 17, aligning with relevant NSW
governance structures.

Figure 17: Proposed governance structure during planning

Proposed Governance Structure

The Cenfral NSW Joint
Organisation, Councils, network
businesses, NSW and Federal
government representatives will
be invited to participate in the

Key external stakeholders perform an enabling role for the
Central NSW Joint Organisation Workstream Committees

Member

NSW Government
The Workstream Committees

will be responsible for delivery

of the infrastructure. Impacted s g

Member Councils and network A o
businesses are anticipated to Work Package 1 Workstream ! i Pf: rr: OP_K;"
play a strong role on these Committee Work Package 2... is broken down info
committees discrete Work
Packages, with
Work Package 1 . Workstf’eam
Work Package 1 Program Director Commlttees
assigned

responsibility for the
Program Delivery Team delivery of one or
more of these
=a

Source: EY Analysis

The key features of the proposed governance structure include:

e The Working Group, with potential representation from key stakeholders of the CNSWJO, General
Managers of Central NSW councils, DNSPs (Essential Energy and Endeavour Energy),
representatives from Commonwealth or NSW Government departments with experience delivering
complex energy infrastructure, and third-parties with experience delivering relevant infrastructure
solutions.
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o Workstream Committees, a sub-group of stakeholders or delegates that will convene on a more
frequent basis to govern the packaged asset bundles for the relevant work package.

e Program Director, a public sector or contracted resource with the capacity and capability to lead the
work package program.

Interface management between the Work Package Delivery Team and other Commonwealth and NSW
Government departments (not represented in the Working Group) will be important to ensure continuing
alignment between relevant projects and the planning phase of this proposed investment. DNSPs will have
input throughout the design process, including location selection, rated capacity or size of solutions and
information regarding planned future investments that impact the program. The external stakeholders
should also interface with the relevant points of the governance structure, to accurately represent and
reflect their views during planning and delivery.

4.2.2 Potential governance structure during delivery and operation

As the program moves towards the delivery phase, the governance arrangements will need to evolve also.

The governance structure will depend on the nature of the proponent leading delivery. For example, the
proponent may be an asset owner and operator. Where the asset is owned by one party and they are
responsible for delivery, it may not be required that all councils participate in that Workstream Committee,
for example. Additionally, as noted in Section 4.5.2, multiple parties may assume the role of asset owner or
operator in the preferred option, depending on the specific asset.!?

4.2.3 Roles and responsibilities
A list of key stakeholders and responsibilities is detailed in the table below.

Table 36: Roles and responsibilities of key parties

Work
Working Workstream Package
Group Committee Program
Director

Description

e The CNSWJO could be appointed to the
accountable party role to coordinate the
establishment of the Working Group.

e The CNSWJO will likely play a key and
enabling role across Work Packages and hold
a number of other roles such as facilitating

CNSWJO collaboration with other NSW State and ® °

Federal Government departments as required.

e The CNSWJO may need to provide support to
member Councils, particularly smaller
Councils, such as Weddin, in areas such as
procurement and coordination with broader
stakeholders.

e The Business Case identified infrastructure
solutions in every member Council’s region,
which will require local coordination,
management and stakeholder management.

e Some, if not all Councils, may have a role on
Central NSW the Working Group and will be invited to

Councils provide input to the Terms of Reference (ToR) b b o
of the Working Group.

e There is a broad range in capacity and
operational capabilities across the 11
CNSWJO member Councils and different
Councils will likely hold different roles across
Work Packages. Orange and Bathurst

112 It js assumed that residents and businesses with behind-the-meter solar and batteries are excluded.
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Description

Councils have several hundred employees
with operational capabilities across
procurement, engineering and asset
management whereas smaller Councils such
as Weddin have significantly less operational
capacity to implement many of the
recommendations from this Business Case.
Member Councils will be invited to participate
in Workstream Committees as well as the
Working Group. Some Councils may elect to
perform the role of Work Package Program
Director.

Consider opportunities for peer learning
across Workstream Committees. For example,
Orange and Bathurst Councils participating on
the Workstream Committees for Work
Packages relating to both Laffing Waters and
Orange Airport.

Working

Group

Workstream
Committee

Work
Package
Program
Director
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Essential Energy
& Endeavour
Energy

Essential Energy and Endeavour Energy are
key stakeholders in the delivery of the
preferred infrastructure investments.

DNSPs are likely to be invited to participate in
the Working Group and as part of relevant
Workstream Committees as their technical
input will be crucial for most Work Packages
and throughout delivery.

Relevant NSW
Government
Departments

There are a range of NSW Government
Departments which may provide input into the
implementation of this Business Case
including the Office of Regional Economic
Development (ORED), Regional Growth NSW
Development Corporation (RGDC), NSW
Public Works, Office of Energy and Climate
Change (OECC), Infrastructure NSW (INSW)
and other areas of the Department of Regional
NSW.

Representatives from the NSW Government
are expected to be invited to participate in the
Working Group.

These departments may hold different roles
across different Work Packages. For example,
RGDC may hold a more significant role for
Work Packages that involve Parkes, given
RGDC'’s involvement in the Parkes SAP.

Third Parties

Third parties with experience delivering
complex energy infrastructure solutions may
provide key insights to the successful delivery
of infrastructure solutions proposed.

Third parties may include renewable energy
developers, energy retailers or other third
parties with experience coordinating and
delivering DER, VPPs or EV charging
infrastructure.

Source: EY Analysis
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4.3 KEY RISKS

A preliminary risk analysis was conducted for the technology types identified within the preferred option.
The analysis identified 43 risks and four ‘high’ rated risks to be monitored in future stages of proposal
development — analysis that has been agreed with the Business Case Steering Committee.

Analysis was conducted based on the level of information available for this Business Case and desktop
analysis, as more detailed scope and information is available, a further risk assessment should be
conducted.

4.3.1 Risk analysis approach

The risk analysis approach for this Business Case is founded on a structured framework and a
collaborative workshop process, drawing from the CNSWJO risk framework. Six risk categories were
identified:

e Economic and Financial risks from investment uncertainties, such as capital or operational costs
and rate of return, or pertaining to changing government incentives and funding structures that
impact project viability.

o Market risks pertaining to energy market dynamics, such as price volatility, energy demand, or
competition from conventional energy sources.

o Political and Regulatory risks including evolving electricity market rules, compliance assessments
and development approval requirements.

e Service Delivery risks pertaining to the construction and operational risks arising from external
impacts to delivery, such as skilled labour shortages, or technology-related risks arising from
technological developments and obsolescence.

e Social and Public Perception risks pertaining to the uncertain public and community response to
renewable energy development.

e Environmental risks where technology may disrupt habitats, create land use conflicts, or create
contests for natural resources used for other purposes (e.g., water).113

The risk assessment phase involved evaluating identified risks according to the criteria listed in Table 3737
in a workshop with representatives from CNSWJO, member councils and other Steering Committee
members.

The workshop revealed that most risk categories would yield similar risk ratings across all LGAs, with the
exception of the social and public perception category, where outcomes would likely vary depending on the
specific LGA. As a result, risk ratings for this particular category will be location-dependent.

Certain risks were amended during the workshop, and some draft risks, such as insurance risk, were
removed as they were deemed irrelevant to the project at this strategic stage of analysis. These
adjustments have been reflected in the full risk register, contained within Appendix 5.8.

Table 37: Risk rating criteria

Likelihood of
risk event (%)

Likelihood ‘Description

Consequence Description

Extremely
unlikely or
virtually

impossible

Negligible disruption or impact to council, industry
and/or council members. No costs incurred or
short delays of up to 1 hour.

Minor disruption or impact to council, industry
and/or community. Minor costs incurred or short
delays of up to 1 day.

Unlikely to occur | 6-25%

113 Renew Economy, ‘Ark Energy scales back huge Queensland wind farm to avoid ecological sites’, https://reneweconomy.com.au/ark-energy-
halves-size-of-queensland-wind-farm-but-doubles-size-of-turbines/, Accessed 20 October 2023
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Likelihood Description risk event (%) Consequence Description
. Fairly likely to Moderate disruption or impact to council, ipdustry
Possible oceur 26-50% Moderate and/or community members. Come costs incurred
or delays of up to 1 week.
More likely to Major disruption or impact to council, industry
Likely 51-75% Major and/or community members. Costs incurred or
occur than not
lengthy delays of up to 1 month.
. Significant disruption or impact to council, industry
égTr]t(;isr: vAvlingi(t:Sfrtamly >75% and/or community members. Significant costs
incurred or lengthy delays of more than 1 month.

4.3.2

Risk assessment

The risk assessment process identified three ‘high’ rated risks, all pertaining to market factors (Table 38).

No ‘very high’ rated risks were identified.

Table 38: Key proposal risks

Risk
Category

Risk

RECE Description

Technology

Risk rating after mitigation

Consequence Likelihood Rating

Data required to
implement and
run the project is
difficult to access

VPP/Microgrid

Implementation

Possible Significant High

Risks Reliance on
critical
minerals/inputs
or other scarce

resources

Market
Risks

Battery

Likely Major High

Challenges in
aggregating and
coordinating
energy
resources
(DNSP)

Outcomes and

Impacts Risks VPP/Microgrid

Possible Significant High

Source: EY Analysis
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4.4 LEGISLATIVE, REGULATORY ISSUES & APPROVALS

4.4.1 Overview of approach

In the context of the preferred option, a desktop review was conducted for provisions in relevant legislation
that may impact the implementation or operations of proposed asset solutions. The scope of the review
considered Commonwealth and NSW legislation, and local planning requirements governed by the councils
in Central NSW. The review considered the scope of asset solutions based on the current level of available
detail, as additional detailed planning is conducted, further analysis of legislative and regulatory
requirements is recommended.

4.4.2 Environmental considerations

No direct implications for the preferred option were identified in the following the desktop review of the
below legislation was assessed:'4

— Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
— Protection of the Environment Operations Act 1997 (POEO Act).

— Biodiversity Conservation Act 2016 (BC Act).

— Local Land Services Act 2013.

— Rural Fires Act 1997.

— Water Management Act 2000 (WM Act).

— Water Management (General) Regulation 2018.

—  Water Act 1912.

4.4.3 Planning considerations

Relevant provisions were identified in the:

— Environmental Planning and Assessment Act 1979 (EP&A Act) — For an Environmental Impact
Assessment preparation (EIS) to be required, generation infrastructure must exceed a capacity of
30MW. As no single asset exceeds the 30MW threshold, an EIS will not be required for the
preferred option.

— State Environmental Planning Policy (Transport & Infrastructure) 2021 — This State
Environmental Planning Policy (Transport & Infrastructure) governs the planning requirements for
critical infrastructure and transport assets. The Act has numerous provisions relevant to the
preferred option, including the land zoning where development may be permitted with or without
consent, the size and capacity of generation infrastructure, the placement of generation
infrastructure. The detailed design of the preferred option will have to abide by the guidance set in
the Act.

— State Environmental Planning Policy (State and Regional Development) 2011 — The threshold
for determining ‘state significant development’ for electricity generating works is a capital investment
of more than $30m. This determination could impact the implementation of the preferred option, as
the total capital investment package exceeds $30m, provided all assets are treated as the one
investment.

— Local Environmental Plans (LEPs) — No councils permit the development of electricity generators
without consent. Additionally, LEPs necessitate adequate supply of electricity to a site as a pre-
requisite of approval.

4.4.4  Other legislative and regulatory considerations

Relevant provisions were also identified in the:

114 The desktop review was not a full legal review and provides an indicative overview of relevant legislation.
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— Electricity Supply Act & National Electricity (NSW) Act — Provisions of these Acts will apply to
the activities proposed by the preferred option as they would to any electricity network connected
project. The National Electricity (NSW) Act applies the National Electricity Rules in NSW and so
aspects such as licensing requirements for retailers, embedded network providers and the AER’s

ring-fencing guidelines all apply.

No direct implications were identified in the following the strategic review of the below legislation, although
the assessment should be revisited once specific locations for zone substation batteries and solar PV farms
are determined and Traditional Owners consulted was assessed:

— Aboriginal and Torres Strait Heritage Protection Act 1984
— Heritage Act 1977
— Land Acquisition Act 1991.
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4.5 PROPOSED MANAGEMENT ACTIVITIES

45.1 Risk management strategy

The risk management strategy to progress the preferred option will align with the CNSWJO Risk
Management Framework and the Australian Standard, as required by NSW Treasury (AS ISO 31000:2018
Risk Management Framework).

To comply with NSW Treasury guidelines, the proponent organisation for the preferred option will be
required to establish and maintain critical functions that enable effective risk management as detailed in
Figure 18.

The steps involved are discussion in Appendix 5.8.

Figure 18: Risk management framework
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An initial risk identification can be found in Section 4.3.
1. Analyse the risk

The scope of risk analysis includes assessing consequence and likelihood, as well as developing a
mitigation to address the cause of the risk. Consequence and likelihood were determined based on the
definitions in Section 4.3, and are combined to develop a risk rating leveraging Table 37.

Critical to effective risk management is the ongoing monitoring and review of each mitigation conducted by
a nominated risk owner. During the planning phase of the preferred option, mitigations, risk owners and a
monitoring cadence will need to be established.

2. Evaluate the risk

The risk evaluation determines the risk level of risk after proposed mitigation strategies are implemented. A
decision maker must then determine if the mitigated risk exposure is tolerable, or other controls or
resources must be put in place
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3. Treat the risk

Risk treatment entails mitigations being implemented by the responsible party. This requires ongoing risk
monitoring to ensure mitigation is effective and the inherent risk identified hasn’t changed.

Interagency Interfaces

As progressing the preferred option will require collaboration from multiple government agencies (see the
governance structure in Figure 17), risk management will also need to interface between agencies. For
example, risks may arise that impact parties not represented within the delivery program team, and as such
effective communication and interfacing will be required to manage those risks. For example, risks may
arise that impact parties not represented within the delivery program team, and as such effective
communication and interfacing will be required to manage those risks.

4.5.2 Asset management and operations

Asset groups within the scope of the preferred option include:

¢ Rooftop solar PV and batteries located behind-the-meter

e Small-scale solar PV and batteries co-located with substations
e Microgrids and coordinating technology

e EV charging infrastructure.

Each of the identified asset types will have different ownership and maintenance considerations due the
variation in ownership and maintenance structures.

4.5.2.1 Rooftop solar PV and batteries located behind-the-meter

For solutions located behind-the-meter, on private property, it is assumed that the owner with have control
over the solar PV and battery system. Consequently, the end-to-end asset management lifecycle will be
managed by the property owner as well. Many property owners will not possess the expertise or hecessary
gualification to install, maintain, repair, replace or recycle DER systems. Therefore, it is likely that the asset
owners will outsource all activities related to managing their DER assets to local providers as the need
arises.

4.5.2.2 Small-scale solar PV and batteries co-located with substations and microgrids

The potential role of DNSPs, the CNSWJO and councils and other third-party organisations with respect to
solar farms and co-located batteries at zone substations is discussed below:

DNSPs

o DNSPs own and operate the zone substations and will have to approve access and connections.

e They have experience in owning and operating electricity infrastructure.

e They have visibility of the distribution network and its needs in real-time and are exploring ways in
which DER can be better integrated into the existing network.

e They are prohibited from owning and operating generation assets unless a waiver is obtained from
the AER from its ring-fencing obligations or an exception applies.

e Under the National Electricity Rules, DNSPs can elect to transfer customers from part of their
network to a stand-alone power system (either a single customer or large community can be
disconnected from the grid but supplied by the DNSP), subject to specific requirements and
obligations.®

15 AEMC, ‘New rules allow distributors to roll out stand-alone power systems in the NEM’, https://www.aemc.gov.au/news-centre/media-
releases/new-rules-allow-distributors-roll-out-stand-alone-power-systems-nem#:~:text=Stand-
alone%20power%20systems%20%28SAPS%29%20serving%20individuals%20and%20communities,and%20include%20both%20microgrids%20a
nd%20individual%20power%20systems..
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The CNSWJO and councils

The CNSWJO, or relevant local council, may be a viable candidate to manage DER assets that exist in
front of the meter, such as community batteries. Considerations include:

e Councils are major land holders. Should land under council ownership be adjacent to the location of
DNSP substations, a council-owned solar PV array and battery may be possible.

e Asset ownership would entitle the council to participate in any potential profit earned by the
infrastructure, acting as a supplementary revenue source.

¢ Ongoing operation and maintenance would need to be subcontracted to suitable third party
following an appropriate market sounding process.

e The experience and skills, as well as available staff, may not currently exist within the CNSWJO or
councils.

o More detailed analysis should be completed to estimate the expected financial return in addition to a
wholistic assessment of incremental costs to council.

Third-parties

Third-parties, including DER providers, electricity retailers, and existing renewable energy generators may
be an option to own, maintain and operate a solar PV and battery system. Or, a third-party could also
partner with a council or the DNSP to manage assets where it may not be suitable or legal for them to do
so. For example, a third-party could own and operate a solar array connected to a battery controlled by the
DNSP. Alternatively, a council could contract a third-party to install, operate and maintain a solar PV and
battery system, in exchange for a fixed fee or profit participation.

Third-parties include electricity retailers, contestable energy service providers, aggregators, microgrid and
embedded network operators.

o These third parties have experience in designing, delivering and operating generation assets and
local networks.

e They also own DERMS platforms to manage assets.

e They have billing platforms in place and other related business infrastructure to facilitate the
operation of generation assets and demand-response enabled devices.

Community

¢ Many communities in Australia and globally are responsible for owning and operating a community
battery and in some instances, microgrids also.

o Due to the complexity introduced by embedded microgrids, communities may have a limited
ownership role. Intuitively, any behind-the-meter DER integrated with the microgrid will be owned
and operated by the private individual. Proponents for other microgrids are exploring a co-funded
model, where the community takes partial ownership of the microgrid that services their property.
This approach will require collaboration with a co-proponent, such as a third-party microgrid system
operator.1®

4.5.2.3 EV Charging Infrastructure

The potential role of DNSPs and third-parties such as Charge Point Operators (CPOs) with respect to EV
charging infrastructure is outlined below.

DNSPs

o DNSPs own and operate the network will have to approve access and connections.

116 Energy Innovation Toolkit, ‘Case Study — Islandable Microgrids in Cobargo’, https://energyinnovationtoolkit.gov.au/knowledge-sharing/cobargo,
Accessed 12 October 2023
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o A DNSP may serve as a critical partner in the construction and operation of EV charging
infrastructure. As the DNSP’s network capacity will dictate the optimal location of the EV charging
infrastructure, they are a critical stakeholder.

e Emerging partnership models between DNSPs and CPOs may necessitate cooperation on asset
management requirements. In February 2023, Ausgrid and EVX installed the first ‘pole-mounted’
charge point.*'” As a result, the charging infrastructure is hosted on DNSP owned power poles,
requiring a partnership approach to maintenance and installation.

Third-parties

¢ Private CPOs own and operate publicly available EV charging infrastructure around Australia. At 30
June 2023, 558 fast and ultra-fast charging (rated above 24kW) locations were operating across the
country.!1®

o CPOs have the existing capability, supply chain and knowledge to effectively own and operate
public charging infrastructure.

As EV fast charger roll-outs are progressing across the country, to facilitate the adoption of electric vehicles
in alignment with government targets. The likely method to identify the optimal asset management model
will be via market sounding to assess the relative financial and qualitative costs and benefits of different
providers.

4.5.2.4 Next Steps

The immediate next steps required to progress the preferred option include:

¢ Mobilise the governance structure. The governance structure, proposed in Section 4.2, should be
established to oversee the planning phase and maintain accountability across the delivery team.

e Conduct detailed engineering and energy modelling. Technical and site assessments are
required to inform the design and specifications of the individual infrastructure components of the
preferred option. Detailed cost estimates from the detailed design will then be updated to inform
capital contributions and market participant requirements.

o Conduct market sounding. A market sounding exercise is recommended to determine the
feasibility of asset management and procurement plans for the preferred option.

e Confirm delivery approach. Based on the detailed engineering requirements and market sounding
outcomes, the delivery approach/package of works should be determined. This would include
identification of responsible entity for delivery and operation, expected delivery timeline,
procurement analysis and completed legislative and planning obligations based on the final scope.

¢ Identify proponent(s). The proponent/s that will progress proposed infrastructure through design
and delivery should then be engaged and contracts signed.

117 Ausgrid, ‘Ausgrid unveils Sydney’s first power pole mounted EV charger in Glebe’, https://www.ausgrid.com.au/About-Us/News/Sydney-First-
Pole-Mounted-EV-Charger, Accessed 17 October 2023

118 Electric Vehicle Council, ‘State of EVs July 2023’, https://electricvehiclecouncil.com.au/wp-content/uploads/2023/07/State-of-EVs_July-
2023_.pdf, Accessed 17 October 2023
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5 APPENDICES

5.1 Demand Report

See attachment

5.2 Capacity Assessment

See attachment

5.3 Gas-to-Renewables Transition Assessment

See attachment

5.4 Opportunities Context Report

See attachment

5.5 Roadmap

See attachment
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5.6 Emissions Modelling
5.6.1 Methodology

Emissions modelling requires the forecast energy demand of the region. These energy sources are split
across electricity, natural gas, diesel and LPG, with the majority of energy requirements coming from grid
sourced electricity.

The emissions forecasting of electricity demand utilises AEMO’s ISP to assess the split of generation type
through to 2050, e.g. black coal, hydro. The scenario selected was the step change scenario, and the
optimal development path was selected (CDP12) for the NSW grid, Figure 19.11°

Figure 19: AEMO's ISP, step change scenario, CDP 12, NSW forecasted generation mix
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Source: AEMO

The forecast electricity supply mix was then converted into a yearly forecast emissions intensity using
generation emissions intensities sourced from the Clean Energy Regulators “Electricity sector emissions
and generation data 2021-22.

Emissions associated with diesel, natural gas, and LPG were calculated using emissions factors sourced
from the Clear Energy Regulators NGER’s 2022 Measurement Determination.

119 AEMO, Integrated System Plan. Available at: https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-
nem/nem-forecasting-and-planning/integrated-system-plan-isp
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5.6.2 Emissions Abatement

This section details the expected emissions abatement of Scenarios 1, 2 and 3 compared to the base case
detailed in Figure 14.

In summary, Scenarios 1, 2 and 3 reflect the three options considered and led to a total emissions
reduction across the 2023-2050 period of 152kt COze (1.68%), 171kt CO2e (1.89%), and 174kt CO-.e
(1.92%) respectively. Refer to section 3.4 for more detail on Scenarios 1, 2 and 3.

5.6.2.1 Scenarios 1,2 and 3

Figure 21: Yearly total region emissions abatement
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Figure 22: Yearly emissions abatement for residential

Residential Emissions (tCO2-e)
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Figure 23: Yearly emissions abatement for business

Region Business Emissions (tCO2-e)
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5.6.3 Base Case Emissions Profile by LGA
The following section details the emissions profile of each LGA under the base case scenario.

5.6.3.1 Bathurst

Figure 20: Energy emissions Bathurst
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5.6.3.2 Blayney
Figure 21: Energy emissions Blayney
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5.6.3.3 Cabonne
Figure 22: Energy emissions Cabonne
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5.6.3.4 Cowra
Figure 23: Energy emissions Cowra
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5.6.3.5 Forbes
Figure 24: Energy emissions Forbes
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5.6.3.6 Lachlan
Figure 25: Energy emissions Lachlan
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5.6.3.7 Lithgow
Figure 26: Energy emissions Lithgow
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5.6.3.8 Oberon
Figure 27: Energy emissions Oberon
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5.6.3.9 Orange
Figure 28: Energy emissions Orange
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5.6.3.10 Parkes
Figure 29: Energy emissions Parkes
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5.6.3.11 Weddin
Figure 30: Energy emissions Weddin
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5.7 CBA methodology

This section outlines the methodology used in the CBA model.
Costs
Option 1

Table 39: Option 1 methodology

Technology

solution

Energy security Cost of rooftop solar

from peak demand.
Higher rooftop solar

The rooftop solar is sized to
issues address the capacity constraints to calculate the capacity

99

Cost Bucket Approach Assumptions/quantification

Using the Demand Report

gap for each substation
facing issues with current

installations are modelled in two energy security
distinct steps: * Assume average rooftop
. Installations in FY24 solar PV size of 5kW for
to address current households and 20kW for
security issues at businesses, based on the
each zone current size of NSW
substation; and rooftop solar in the CER's
* Higher rooftop solar DER register. The NSW
growth over the average is used for
projection period consistency with battery
(relative to the base sizing.
case scenario)

Cost of batteries Households that adopt . Use CER DER register for current battery storage estimates,
rooftop solar in this option 10kVA for residents and 41.17kVA for businesses. Due to the
also adopt battery storage. low penetration of batteries in CNSW, the NSW average was
Approach is consistent with taken.
the approach to rooftop
solar as outlined above.

Source: EY Analysis

Table 40: Option 1 methodology

Technology solution Cost Bucket Approach

Assumptions/quantification

Energy reliability issues Cost of small scale solar Sizing for the solar generation based
on Essential Energy’s co-located solar
installation at Trundle, which has a
similar substation capacity to the
substations identified as having
energy reliability issues.

The solar installation is the same size as
Essential Energy’s small scale 4.99MW solar
installation at Trundle. Using Canowindra as an
example, a 4.99MW solar installation would
complement Canowindra’s embedded
generation of 31MW.

Cost of zone substation battery It has been assumed that each battery
is sized to provide two hours storage
for each substation to provide grid
services and to store excess
generation during the day.

It has been assumed that each battery has two
hours capacity for each zone substation to
match solar generation profile. The battery will
be co-located with the substation

Source: EY Analysis

Option 2

Table 41: Option 2 methodology

Technology solution Cost Bucket Approach

Cost of small-scale solar Using the analysis in the Demand
Report, the size of the solar
installation is modelled based on
Laffing Waters energy requirements
and available capacity at the Raglan
Laffing Waters substation.

Assumptions/quantification

Laffing Waters demand estimated in the
Demand Report, with the size of the solar
installation assumed to be up to or below
4.99MW

Cost of community battery A one-hour community battery is
installed for Laffing Waters, sized
based on the solar installation size.
This community battery will
complement behind-the-meter
batteries.

A community battery is sized at 2.5MW, based
on desktop research in microgrids in Australia
and California.
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Technology solution

Cost Bucket

Cost of establishing microgrid and
VPP

Approach

The cost of network infrastructure for
the microgrid and VPP. The costs for
these items will be separated, noting
that generation and storage costs are
estimated separately.

100

Assumptions/quantification

VPP costs taken from AEMC, with microgrid
costs based on a study of microgrid projects
by the California Energy Commission
(converted into Australian dollars). The cost of
the microgrid will include the cost of including
one connection to the distribution network.

Cost of establishing VPP

VPPs do not have an associated asset
are considered out of scope for this
analysis.

Considered out of scope

Cost of rooftop solar

The costs incurred by residents for
rooftop solar to support the microgrid
and participate in the VPP.

It has been assumed that rooftop solar
installations meet the rest of Laffing Waters
electricity requirements.

Source: EY Analysis

Table 42: Option 2 methodology

Technology solution

Cost Bucket

Cost of small-scale solar
installations

Approach

Installed solar capacity sized based on

correspondence from the Orange
Airport manager

Installed capacity to meet future needs as

Assumptions/quantification

provided by Orange Council 2MW). Costed
using CSIRO analysis for AEMO.

Orange Airport

Cost of batteries

Installed batteries based on
correspondence of the Orange Airport
manager

Installed capacity to meet future needs as
provided by Orange Council (4MW). Costed
using CSIRO analysis for AEMO.

Cost of establishing microgrid

The costs of the microgrid, that is
appropriately sized so no further
transmission or distribution upgrades
are required due to Orange Airport.

Capital costs of microgrids based on the
California Energy Commission (converted into
Australian dollars).

Source: EY Analysis

Table 43: Option 2 methodology

Technology solution

VPPs

Cost Bucket

Cost of VPP

Approach

VPPs do not have an associated asset

are considered out of scope for this
analysis.

Assumptions/quantification

Considered out of scope

Source: EY Analysis

Option 3

Table 44: Option 3 methodology

Technology solution

Cost Bucket

Approach

Assumptions/quantification

Ultrafast EV chargers

Based on the costs from EV charging
infrastructure report

Assume four ultrafast (350kW) chargers for
each hub, consistent with the analysis in the
EV charging infrastructure report

Small-scale solar

Leveraging the analysis in the EV
charging infrastructure report,
estimate the size of the small scale
solar installation.

Assume 300kW of solar installed, which is
twice the size of the two EV charger system at
Chargefox DCFC Euroa that was mentioned in
the regional charging infrastructure report for
the JO.

EV charging infrastructure

Cost of battery

Sizing a co-located battery at each EV
charging hub based on the charging
infrastructure report for the JO and
the installed solar size

Assume 600kW of battery storage, which is
twice the size of the two EV charger system at
Chargefox DCFC Euroa that was mentioned in
the regional charging infrastructure report for
the JO.

Cost of grid connection

The cost of connecting each EV
charger to the distribution network,
leveraging the analysis in the report
commissioned by the JO.

Values taken from Essential Energy’s website
and the charging infrastructure report for the
JO.

Source: EY Analysis
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Table 45: Option 3 methodology

Technology solution

Advocacy program

Cost Bucket

Cost of advocacy program

Approach

Based on consultations with the JO,

the cost of the advocacy program is
expected to be absolved by the JO and
no further costs are expected

101

Assumptions/quantification

No costs modelled in the CBA

Cost of electric appliances

The costs of installing electric
appliances that are borne by
households. This includes electric
stoves, reverse cycle air condition and
heat-pump water heating. Relevant
cost data only available for residential.

Costs taken from ACIL Allen modelling. For
those with existing appliances, the costs are
the full costs of the electric appliances. For
new residential developments, the costs are
modelled as the marginal differences between
electric appliances and gas appliances

Source: EY Analysis

Benefits

Option 1

Table 46: Option 1 methodology

Benefit grouping

Cost Bucket

Approach

Assumptions/quantification

Avoided marginal generation
costs

Estimating the costs incurred by
centralised generators (including fuel
costs and other marginal short run

AEMO NEM forecasts used for the projection

period, multiplied by the sum of fuel costs and
short-run operating costs.

momentary outages.

Generation costs).
Avoided generation modelled using annual
production of rooftop solar and mid-scale solar
introduced in Option 1.
Avoided distribution Peak capacity constraints (for CSIRO guidance suggests using average long-
augmentation to meet peak substations identified with energy run marginal cost (LRMC) for the Essential
demand security issues) modelled in the Energy network to estimate the cost of
Demand Report and the per-MW value distribution augmentation to meet peak
of distribution augmentation. demand.
Avoided transmission Modelled peak DER generation (for CSIRO guidance suggests using average LRMC
Network infrastructure costs solutions to energy security and for the Transgrid network to estimate the cost
energy reliability issues) multiplied by of transmission augmentation to meet peak
the cost of transmission demand.
augmentation. Peak capacity
constraints modelled in the Demand
Report and the per-MW value of
transmission augmentation.
Network reliability The benefits are modelled through Given the unexpected nature of these outages,
(consumer) using the CAIDI, SAIDI and SAIFI data it has been assumed that batteries are 50%
received from Essential Energy and charged on average. Essential Energy
the value of customer reliability from statistics for CAIDI, SAIDI and SAIFI.
the AER. The monetised value of outages in the base
Qualitatively supported by a case case is:
Reliability study on business impacts during (duration of outages X frequency)

X value of customer reliability
The value of outages in the base case is
escalated from 2022-23.
The benefit is modelled as the duration of each
outage that (up to an hour) multiplied by the
number of affected consumers with batteries
multiplied by the value of customer reliability

Environment

Avoided greenhouse gas
emissions

Avoided emissions due to displaced
centralised generation.

Calculated as the avoided emissions from the
emissions analysis multiplied by a price of
avoided carbon emissions (large-scale
generation certificates and small-scale
technology certificates)

Other

Jobs Qualitative insights drawn from N/A
modelling for AEMO's Integrated
System Plan (ISP)

Customer utility from energy Qualitative insights of the consumer N/A

security

benefits for access to electricity, and
how this is improved from this option.

Source: EY Analysis
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Option 2

Table 47: Option 2 methodology

Benefit grouping

Cost Bucket

Approach

102

Assumptions/quantification

Avoided connection costs for
Laffing Waters

The avoided costs of connecting each
house to the distribution network

Connection costs for each house, based on
Essential Energy data, infrastructure Australia

Qualitative description about
resilience to natural disasters

Connection (community, council) (subtract the cost of the one and California Energy Commission estimates.
connection to the microgrid). The connection cost of the one distributed
note will be calculated separately.
Avoided distribution Peak capacity constraints (for Laffing CSIRO guidance suggests using average long-
augmentation to meet peak Waters) modelled in the Demand run marginal cost (LRMC) for the Essential
demand Report and the per-MW value of Energy network to estimate the cost of
(DNSP) distribution augmentation distribution augmentation to meet peak
Net K demand.
etwor Avoided transmission Modelled peak DER generation (for CSIRO guidance suggests using average LRMC
infrastructure costs solutions to energy security and for the Transgrid network to estimate the cost
(TNSP) energy reliability issues) multiplied by of transmission augmentation to meet peak
the cost of transmission demand.
augmentation.
Network reliability The benefits are modelled through Given the unexpected nature of these outages,
(consumer) using the CAIDI, SAIDI and SAIFI data it has been assumed that batteries are 50%
received from Essential Energy and charged on average. Essential Energy
the value of customer reliability from statistics for CAIDI, SAIDI and SAIFI.
the AER. The monetised value of outages in the base
Qualitatively supported by information caseis:
Reliability about wastage and business impacts. (duration of outages X frequency)

X value of customer reliability
The value of outages in the base case is
escalated from 2022-23.
The benefit is modelled as the duration of each
outage that (up to an hour) multiplied by the
number of affected consumers with batteries
multiplied by the value of customer reliability

Avoided greenhouse gas
emissions

Avoided emissions from the emission
analysis, multiplied by the 2022

Calculated as the avoided emissions from the
emissions analysis multiplied by a price of

Other

(community, council)

benefits for the Laffing Waters and
Orange Airport from increased
renewable energy generation. For
Laffing Waters, this would include the
benefits to house prices and land value
from renewable energy generation.
For Orange Airport this may include
more flights being offered, a wider
range of choices and greater services
for consumers

Environment lb weighted ACCU price average. avoided carbon emissions (large-scale
generation certificates and small-scale
technology certificates)

Jobs Qualitative insights drawn from N/A
(community) modelling for AEMO's Integrated

System Plan (ISP)
Reputational advantages A qualitative description about the N/A

Source: EY Analysis

Option 3

Table 48: Option 3 methodology

Benefit grouping

Cost Bucket

Avoided marginal generation
costs

Approach

Estimating the costs incurred by
centralised generators (including fuel
costs and other marginal short run

Assumptions/quantification

MO NEM forecasts used for the projection
riod, multiplied by the sum of fuel costs and
prt-run operating costs.

of distribution augmentation.

Generation costs).

Avoided generation modelled using annual
production of rooftop solar and mid-scale solar
introduced in Option 1.

Avoided distribution Peak capacity constraints (for CSIRO guidance suggests using average long-

augmentation to meet peak substations identified with energy run marginal cost (LRMC) for the Essential

demand security issues) modelled in the Energy network to estimate the cost of

Network Demand Report and the per-MW value distribution augmentation to meet peak

demand.

Avoided transmission
infrastructure costs

Modelled peak DER generation (for
solutions to energy security and
energy reliability issues) multiplied by

CSIRO guidance suggests using average LRMC
for the Transgrid network to estimate the cost

Regional NSW — Business Case and Strategy Development Fund
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Benefit grouping

Cost Bucket

Approach

the cost of transmission
augmentation. Peak capacity
constraints modelled in the Demand
Report and the per-MW value of
transmission augmentation.

103

Assumptions/quantification

of transmission augmentation to meet peak
demand.

Reliability

Network reliability

Assumed that the public EV charger
will not have an impact on network
reliability, either positive or negative.

Not modelled for Option 3

Environment

Avoided greenhouse gas
emissions

Avoided emissions due to displaced
centralised generation.

Calculated as the avoided emissions from the
emissions analysis multiplied by a price of
avoided carbon emissions (large-scale
generation certificates and small-scale
technology certificates). This includes the
avoided natural gas consumption from electric
appliances

Consumption

Avoided natural gas consumption

Quantification follows the approach of
avoided marginal generation. This
models the wholesale price of
supplying natural gas to households

The gas of avoiding natural gas consumption is
modelled using wholesale gas prices and
natural gas consumption for households with
gas appliances.

Source: EY Analysis
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5.8 Risk Analysis Output

Table 49: Economic and financial risks
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VPP/Microgrid \ Rooftop PV Large Wind/Solar Waste-to-Energy Early Tech
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Table 50: Market risks
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Early Tech
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VPP/Microgrid \ Rooftop PV Large Wind/Solar Waste-to-Energy Early Tech

Market risks
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Table 52: Service delivery / technology risks
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Table 53: Social and public perception risks

Implementation risks

Reputational damage
due to the project being
delayed or not
proceeding

Unlikely

Moderate

Low

Unlikely

Moderate

Low

Unlikely

Moderate

Low

Likely

Major

High

Likely

Major

High

Likely

Major

High

Likely

Moderate

Medium

Construction causes
significant disruptions
impacting business /
consumers

Unlikely

Minor

Low

Unlikely

Minor

Low

Unlikely

Minor

Low

Possible

Moderate

Medium

Possible

Significant

High

Possible

Moderate

Medium

Possible

Moderate

Medium

Outcomes and
impacts risks

Project does not realise
economic benefits
predicted prior to its
construction

Unlikely

Moderate

Low

Unlikely

Moderate

Low

Unlikely

Moderate

Low

Unlikely

Significant

High

Unlikely

Significant

High

Unlikely

Significant

High

Possible

Significant

High

Reputational risks
associated with large
infrastructure assets or
energy generation
sources that require
scarce resources as
input

Unlikely

Minor

Low

Unlikely

Minor

Low

Unlikely

Minor

Low

Unlikely

Moderate

Low

Possible

Significant

High

Unlikely

Moderate

Low

Possible

Significant

High

Human health and
safety concerns
eventuate (fire, safety
hazards)

Unlikely

Major

Medium

Rare

Major

Low

Rare

Major

Low

Rare

Major

Low

Rare

Major

Low

Unlikely

Major

Medium

Unlikely

Major

Medium

Source: EY Analysis
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Table 54: Environmental risks
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5.9 Ongoing Risk Analysis Strategy

To manage the risks identified in Section 4.3 to deliver the proposed framework throughout implementation,
the following steps will be required:

4. Establish the context

The risk context should be periodically monitored and reviewed as the analysis of the preferred option
develops and the operating environment around it shifts. Considerations include the proponent
organisation’s capability and capacity to manage risk and political, social and economic environment
factors. Interagency interface management should also be continually considered, as discussed further
below.

5. ldentify the risk

After context is established, potential risks should be identified and rigorously assessed. The risks
associated with this proposal (summarised in Section 4.3) have been identified using the following
categories:

e Economic and Financial e Service Delivery (incl. Technology)
e Market e Social and Public Perception
e Political and Regulatory e Environmental

An initial risk identification can be found in Section 4.3.
6. Analyse the risk

Analysing the risk includes assessing consequence and likelihood, as well as developing a mitigation action
to reduce the risk to an acceptable level. Consequence and likelihood were determined based on the
definitions in Section 4.3, and are combined to develop a risk rating leveraging Table 37.

Critical to effective risk management is the ongoing monitoring and review of each mitigation conducted by
a nominated risk owner. During the planning phase of the preferred option, mitigations, risk owners and a
monitoring cadence will need to be established.

7. Evaluate the risk

The risk evaluation determines the residual risk level of risk after proposed mitigation strategies are
implemented. A decision maker must then determine if the mitigated risk exposure is tolerable, or other
controls or resources must be put in place.

8. Treat the risk

Risk treatment entails mitigations being implemented by the responsible party. This requires ongoing risk
monitoring to ensure mitigation is effective and the inherent risk identified hasn’t changed.

Regional NSW — Business Case and Strategy Development Fund
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5.10 Strategic Alignment Assessment

Table 55: Local council and regional strategic plans

Policy / Program Description of alignment to policy/program

( CENTRAL NSW.
JOINT ORGANISATION

. Central NSW Joint Organisation Strategic Plan 2022-25
RATEGIC PLAN 2022-2025

o, The CNSWJO Strategic Plan outlines the purpose, vision, principles and priority activities to be

undertaken by the joint organisation in the communities that they represent. It articulates seven

priorities across areas such as infrastructure, transport and energy.

Priority seven is the ‘Transition to a sustainable, secure and affordable energy future’, which has key
activities such as supporting DER, EV adoption, and building social licence through advocacy. All of
which are strongly aligned to investments proposed by the preferred option.

Central NSW Joint Organisation Emissions Reduction Plan: Regional

Opportunities
Central NSW Joint Organisation The CNSWJO Emissions Reduction Plan (ERP) identifies key regional opportunities for reducing
Bmitons Regvcton e greenhouse gas emissions, including energy security through solar farm development and solar PV

Regional Opportunities

uptake. By aligning with the CNSWJO ERP, member councils pool their resources, knowledge, and
efforts to navigate the complex landscape of emissions reduction with greater efficacy.

This Business Case is in complete alignment with the objectives of the CNSWJO Council ERP,
specifically aimed at the reduction of greenhouse gas emissions. These shared objectives emphasise
a united commitment among member councils to embrace sustainability, foster the adoption of
renewable energy sources, and collectively work towards a greener and more environmentally
responsible future for Central NSW.

Bathurst Regional Council Emissions Reduction Plan

Bathurst Regional Council

ENISSIONS REDUCTION The Bathurst Regional Council ERP includes a commitment for 25% of the council’s electricity
PLAN consumption to be from renewable sources by 2023; and 50% to be from renewable sources by 2025.

This Business Case is consistent with the ERP’s objective to reduce greenhouse gas emissions. Both
initiatives contribute to the broader goal of mitigating climate change and transitioning to low-carbon
technologies. They both seek to increase the adoption of renewable energy sources, such as solar,
wind and other sustainable options.

Cabonne Shire Council Renewable Energy Plan

The Cabonne Shire Council's Renewable Energy Plan recommends medium scale solar arrays and
distributed solar installation (Virtual Net Metering) as renewable energy options.

This Business Case's focus on emissions reduction and renewable energy options resonates with
Cabonne's commitment to identifying beneficial projects that align with the community's renewable
energy aspirations. Both initiatives contribute to advancing clean energy adoption and sustainability
within the Cabonne Shire.

Regional NSW — Business Case and Strategy Development Fund
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Cowra Council Community Net Zero Emissions Strategy

The Cowra Council’s Community Net Zero Emissions Strategy and their Energy Efficiency &
Renewable Energy Plan aim to reduce greenhouse gas emissions to zero by 2050 and achieve 100%
renewable electricity in Council’s operations by 2030. These plans present an emissions reduction
roadmap that aligns with the NSW Government’s Net Zero Plan Stage 1: 2020-2030.

This Business Case's emphasis on achieving emission reduction targets and promoting renewable
electricity parallels Cowra's aim to reach net zero emissions by 2050 and transition to 100%
renewable electricity. Both strategies contribute to the overall goal of a sustainable and emissions-free
future for Cowra.

Forbes Shire Council Energy Action Plan

The Forbes Shire Council’'s Energy Action Plan examines how affordable renewable
energy generation and energy efficiency can help to reduce overall energy costs and
sets out achievable targets for Council to work towards a lower cost and lower carbon
future.

This Business Case's goal of reducing energy consumption through renewable
energy generation and efficiency strategies complements Forbes' intent to align its
energy strategy with net-zero targets set by the NSW State Government. Both plans
prioritise lower carbon emissions solutions for the Forbes Shire.

@ ENERGY SUSTAINABILITY PLAN

Lachlan Shire Council Energy Sustainability Plan

The Lachlan Shire Council Energy Sustainability Plan aims to reduce electricity import by 12% by
2022, increase renewable proportion by 25% by 2025 and reduce carbon dioxide emissions by 385
tonnes by 2025.

This Business Case's objectives align with Lachlan Shire's vision of reducing electricity imports,
increasing renewable energy adoption and curbing carbon emissions. Both plans mutually contribute
to a resilient and carbon-neutral future, reinforcing sustainable practices and strategies in the Lachlan
Shire.

Climate Change
Management Plan

A PLAN FOR COUNCIL'S OPERATIONAL
APPROACH TO CLIMATE CHANGE

Orange City Council Climate Change Management Plan

The Orange City Council Climate Change Management Plan summarises actions to
mitigate the impacts of climate change, including aligning with state policies,
incentivising active travel and increasing solar power.

This Business Case’s objectives align with those of the Climate Change Management
Plan Orange City council with respect to renewable energy and solar PV adoption.

Source: EY Analysis
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Table 56: NSW government strategic plans

State Policy

ottt e
NSW

Bathurst and Oberon Reglonal Ecanomic Development
Ricatagy < 2083 Updsta:

Bathurst and Oberon Regional Economic Development Strategy — 2023 Update

The Bathurst and Oberon Regional Economic Development Strategy, updated in 2023 leverage a
guantitative and qualitative analysis of the region, to inform economic development initiatives and
growth engine industries that will develop the local economy and support jobs.

The plan highlights the regions natural endowments in terms of renewable energy resource, that
could be capitalised on for the transition towards net zero. However the strategy also flags the risk
that there are challenges for local communities to realise the benefits of renewable generation and
storage infrastructure.

By proposing renewable DER solutions, that directly benefit the local communities in which they are
situated (by addressing energy security), this business case directly aligns with the opportunity as
articulated in the Bathurst and Oberon strategy.

Lithgow Regional Economic Development Strategy — 2023 Update

The Lithgow Regional Economic Development Strategy, updated in 2023 leverage a quantitative and
qualitative analysis of the region, to inform economic development initiatives and growth engine
industries that will develop the local economy and support jobs.

The strategy notes the regions reliance on coal-fired power as a major employer and economic
contributor in the LGA, and that the region will need to diversify as the economy transitions towards
net zero. It suggests that exploration of the opportunity presented by access to major transport routes
may be prudent.

As this Business Case proposes investment in ultra-fast EV charging infrastructure in Lithgow, it
directly aligns with the need to transition the regional economy to net zero and leverage the inherent
advantage posed by access to transport corridors.

B&

Mid-Lachlan Regional Economic Development Strategy — 2023 Update

The Mid-Lachlan Regional Economic Development Strategy, updated in 2023 leverage a quantitative
and qualitative analysis of the region, to inform economic development initiatives and growth engine
industries that will develop the local economy and support jobs in Lachlan, Parkes, and Forbes.

The strategy notes that electricity generation (including renewables) is an emerging specialisation for
the region, due to it's natural renewable resource potential and proximity to the Central-West Orana
REZ.

This Business Case aligns with the Regional Economic Development strategy as it proposes
renewable DER infrastructure that complements investments being made in the Central-West Orana
REZ.

&

2023 Updata

prmm—— W

Comra Reglonsl Ecanomic Development Strategy - 2023
Update

South-West Slopes Regional Economic Development Strategy — 2023 Update

The South-West Slopes Regional Economic Development Strategy, updated in 2023 leverage a
guantitative and qualitative analysis of the region, to inform economic development initiatives and
growth engine industries that will develop the local economy and support jobs in Bland, Temora,
Cootamundra-Gundagai, Hilltops, and Weddin.

The plan highlights the regions natural endowments in terms of renewable energy resource, that
could be capitalised on for the transition towards net zero. However, the strategy also flags the risk
that there are challenges for local communities to balance land use needs between renewable
energy infrastructure and agricultural applications.

The infrastructure solutions proposed align with this Regional Economic Development Strategy, as
the DER technology will make use of the regions natural renewable resources without creating
competition for prime agricultural land.

Cowra Regional Economic Development Strategy — 2023 Update

The Cowra Regional Economic Development Strategy, updated in 2023 leverage a quantitative and
qualitative analysis of the region, to inform economic development initiatives and growth engine
industries that will develop the local economy and support jobs.

The plan notes the opportunity for Cowra to adapt emissions intensive industries towards more
renewable practices, such as adopting new technologies to lower the carbon footprint of agricultural
operations.

The advocacy solution proposed by this business case will align with the support of decarbonising
key industries (such as agriculture), by educating community and business on applications and
benefits of emerging renewable technologies (e.g. waste-to-energy)

Regional NSW — Business Case and Strategy Development Fund
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i NSW government — Net Zero Plan Stage 1: 2020-2030
P TS & The Net Zero Plan outlines the NSW Government’s objective to achieve a 50% reduction in
Pk emissions on 2005 levels by 2030 and to reach net zero emissions by 2050.

Total NSW emissions are reported to fall to 78.9-87.6 Mt CO,-e by 2030, which is 47-52% below
2005 levels. A large proportion of emission reductions this decade will come from reducing emissions
associated with energy production.

By promoting renewable energy development and reducing emission reliance on fossil fuels for
electricity generation, this Business Case can help reduce emissions from electricity demand and
contribute to achieving net zero emissions by 2050.

NSW government — NSW Supply and Reliability Check-Up

Electricity Supply and An independent check-up was conducted to find additional steps the NSW

Reliability Check Up Government must take to ensure a reliable supply of clean, affordable energy, facilitate
‘ an orderly transition to net zero, and foster community support for new renewable
technologies.

Two of its recommendations suggest that the Government funds minor network
enhancements to facilitate the development of renewable generation projects.
Solutions proposed within this Business Case present enhancement options that could
enable greater renewable generation.

Central West and Orana Regional Plan 2041

The regional plan sets a strategic framework for land-use in the Central West and
Orana region over a 20-year timeframe. The plan guides strategic planning and land-
2 < use decisions by local councils and the NSW Government.

fieotral West Objective two of the plan specifically reaffirms support for the transition to net zero by
; ggg;onal Plan 2050 and the need to implement greater renewable energy generation and storage.
b The solutions proposed by this Business Case align with the regional plan as they
support the transition to net zero, whilst minimising land use conflicts with other critical

industries, such as agriculture and mining.

NSW Climate Change Adaptation Strategy

NSW Climate The strategy establishes the actions that the NSW government will take to monitor
Change Adaptation . A . L
Strategy and address the impacts of climate change on the community through policy and

action plans.

Priority three of the strategy details the specific criteria that adaptation action plans
must cover, including supporting the resilience of key utility infrastructure and
contribute to sustainable development.

The infrastructure solutions proposed by this Business Case will align directly with the
action plan criteria, by supporting growth in the region with low-carbon technologies
and contribute toward the resilience of the electricity grid in times of natural disaster.

» NSW Clean Air Strategy 2021-2030
T The Clean Air Strategy outlines the impacts of poor air quality on communities and
Stategy outlines the actions required to reduce exposure to pollution and poor air quality

events on a regular basis.

Of the five priorities of the plan, this Business Case has strong alignment with two, the
objective of cleaner industry by reducing business emissions and the objective of
decarbonising transport.

The Business Case will support the strategy by accelerating the decarbonisation of
electricity generation in the region, supporting industry to decarbonise through
advocacy and education, and enabling electrified transport with charging

E— infrastructure.
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Ak
NSW - .

NSW Electricity Vehicle Strategy

The Electric Vehicle Strategy aims to support the adoption of EVs within NSW by
NSW Electric decreasing the barriers to transition and maximising the economic opportunities that
Vehicle Strategy _ will arise from the transition.

Specifically, actions proposed within the Business Case align with the second priority
of the strategy, supporting the construction of an accessible public charging network.

‘ g The proposed EV fast charging infrastructure on key transport corridors will support
2 . EV owners and tourists to travel confidently throughout the Central NSW region.

Source: EY Analysis

Table 57: Commonwealth government strategic plans

Description of alignment to policy/program

Australia Legislates Emissions Reductions Targets 2022

The Australian Government has enshrined in law its targets of reducing greenhouse gas
emissions by 43% from 2005 levels by 2030 and net zero by 2050. $24.9 billion will be
invested between 2022 and 2030 to deliver climate change and energy transformation
priorities, including transforming Australia’s electricity supply to run mainly on renewables.

Consistent with the Australian Government’s strategy, this Business Case promotes the

MEDIA RELEASE N
adoption of renewable energy sources.

08 Sep 2022
Prime Miister Maister for Cimate Change and Energy

CLEAN

Ei A——— [ cc\able Energy Target (RET)

The Renewable Energy Target (RET) includes the:

O/ Advocscrd s | Ranesatie Evaray et

e Large-scale Renewable Energy Target (LRET), which encourages investment in

RENEWABLE large scale renewable power stations

e  Small-scale renewable energy scheme (SRES), which encourages the adoption
$§E§E¥ of small-scale renewables such as rooftop PV.

This Business Case aligns with SRES by supporting the adoption of DER and with the
LRET by encouraging investment in large-scale renewable power stations.

Syt AEMO 2022 Integrated System Plan (ISP)

The AEMO ISP is a roadmap to develop the renewable generation and the transmission
and distribution networks crucial for achieving emission reduction targets.

This Business Case will contribute to the development of renewable generation and the
necessary transmission and distribution networks, through investment in DER required to
achieve the forecast ‘step change’ scenario.

Regional NSW — Business Case and Strategy Development Fund
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State of the energy

market

State of the Energy Market 2023

The State of the Energy Market 2023 report highlights security and reliability issues across
the NEM. It identifies that NSW could breach reliability standards in 2024-25, four years
earlier than advised the previous year.

This Business Case aligns with these priorities by addressing energy security, reliability
challenges during the transition to renewable energy sources.

Rewiring the Nation Fund

Rewiring the Nation Fund

The Rewiring the Nation Fund is a $19bn program aimed to invest in an array of
transmission, distribution, storage, DER, and other energy infrastructure that will enable
the achievement of net zero targets.

This Business Case aligns with the objectives of the fund by investing in renewable energy
projects that support the security and reliability of the electricity grid.

Source: EY Analysis

Table 58: Network and utility plans

Policy / Prog

Description of alignment to policy/program

Transgrid - Transmission Annual Planning Report, 2022

Transgrid’s annual Transmission Annual Planning Report (TAPR) is projecting a shortfall of system
strength and inertia to meet system requirements, as coal-fired generation retires or moves to
more flexible operation. Transgrid intends to address system strength shortfalls through careful
management of synchronous generators and using new technologies, such as grid forming
inverters, as they are proven.

This Business Case will help to address transmission system issues cost effectively and ensure a
safe and reliable network.

Essential Energy Distribution Annual Planning Report 2022

Essential Energy’s Distribution Annual Planning Report (DAPR) also identifies emerging
constraints on the network and charts how the next decade will be critical as our energy system
moves to operating solely on renewable generation.

This Business case will help to address the identified constraints on the electricity distribution
networks. By considering key demand growth areas, planning for network developments, and
assessing system security, it can support the reliable distribution of electricity and an orderly
transition to renewable generation.

papr

Wk oceoco

Endeavour Energy Distribution Annual Planning Report 2022

The Endeavour Energy DAPR identifies projects to maintain the network's integrity, enhance
reliability, and address potential challenges arising from the transition to renewable energy
sources.

This Business Case is aligned with the DAPR’s proposed investments and consistent with
Endeavour's distribution system planning. By taking into account the priorities and
recommendations outlined in the DAPR, the business case seeks to complement Endeavour's
efforts in maintaining a safe and reliable distribution network.

Regional NSW — Business Case and Strategy Development Fund
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Jemena Gas Network’s NSW gas distribution 2020-2025

Jemena Gas Networks (NSW) Ltd (JGN) plans, manages and operates local distribution networks
that deliver gas to around households and businesses throughout NSW. Companies such as JGN
can make prudent and efficient investments to their network to maintain a safe and reliable system.

This Business Case has the potential to reduce constraints on the gas network as gas
consumption is electrified or substituted towards other forms of green energy.

Source: EY Analysis
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Table 59: Glossary of key terms

Term ‘ Description
AER Australian Energy Regulator — is the regulator of wholesale and retail gas and electricity markets,
overseeing performance and compliance against the rules.
Australian Energy Market Operator — is the independent body that centrally coordinates the
AEMO . 27 S - 7
dispatch of electricity from generators to maintain the stability of the electricity system.
BCR Benefit .Cost Ratio — the ratio of the present value of economic benefits to the present value of
economic costs.
CBA Cost Benefit Analysis — is the economic analysis methodology used to assess the economic
contribution of an investment
Distributed Energy Resources — refer to small-scale energy resources that are connected to the
DER distribution network that can produce electricity or actively manage demand. Examples of DER
include residential solar PV, batteries, electric vehicles, demand response enabled appliances, etc.
DER Management System — are the operational technologies, or hardware and software platforms
DERMS designed to monitor, aggregate, optimise, and control a suite of distributed assets. DERMS functions
range from customer enrolment, portfolio management, DER operations / dispatch, flexibility
procurement, network planning and analysis and electricity market integration.
Distribution Network Service Provider — is the operator of the distribution network. In the case of
DNSP the Central NSW region, Endeavour Energy is the DNSP for Lithgow and Essential Energy is the
DNSP for the remaining area.
EV Electric Vehicle — is a type of vehicle that is powered by an electric motor and batteries, instead of
an internal combustion engine that relies on gas or liquid fuels.
GRP Gross Regional Product — is the total value of goods and services produced within a region.
ILM Investment Logic Map — is a flowchart diagram that summarises the narrative of a proposal,
outlining the problems or opportunities, and the linkages to the investment responses and benefits
LGA Local Government Area
LGC Large-Scale Generation Certificate — is a rebate used to reduce the cost of renewable energy, one
LGC may be created per MWh of eligible electricity generated.
Liguefied Petroleum Gas — is a blend of propane and butane. While this can also be delivered in
LPG reticulated networks, it is generally delivered to customers in 9kg or 45kg bottles or bulk supplied to
onsite storage tanks.
MCA Multi-Criteria Analysis — is an assessment process to compare items by scoring against alignment
with a set of weighted criteria
NEM National Electricity Market — is a cross-state electricity system that serves Queensland, New South
Wales, the Australian Capital Territory, Victoria, Tasmania, and South Australia.
NPV Net Present Value — the net present value of economic benefits delivered by the option less the
present value of economic costs incurred.
REZ Renewable Energy Zone —is a location within NSW that co-locates utility-scale generation and
storage technology.
SAP Special Activation Precinct — is a precinct that benefits from support services to facilitate planning
approvals and investments to stimulate economic development and jobs.
Solar Photovoltaic (cells) — refers to solar panels that convert sunlight into electricity through
Solar PV .
photovoltaic cells.
sTC Small-Scale Technology Certificate — is a rebate used to reduce the cost of renewable energy, one
STC may be created as a once-off for the installation of an eligible system.
Transmission Network Service Provider - is the operator of the transmission network. In NSW
TNSP V3
Transgrid is the TNSP.
USE Unserved Energy — is the customer demand that cannot be met by the power system.
Virtual Power Plants — are a decentralised collection of power-generating and /or storage units
VPP connected and controlled by a central software platform that collectively behave like a single, large
power plant.
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