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DISCLAIMER

Essential Energy is registered as a Distribution Network Service Provider. This Distribution Annual Planning Report
2023 has been prepared and published by Essential Energy under clause 5.12.2 and 5.13.2 of the National Electricity
Rules to notify Registered Participants and Interested Parties of the results of the distribution network annual planning
review and should only be used for those purposes.

This document does not purport to contain all the information that a prospective investor, participant or potential
participant in the National Electricity Market, or any other person or interested parties may require. In preparing this
document it is not possible, nor is it intended, for Essential Energy to have regard to the investment objectives,
financial situation and particular needs of each person who reads or uses this document.

In all cases, anyone proposing to rely on or use the information in this document should independently verify and
check the accuracy, completeness, reliability, and suitability of that information for their own purposes.

Accordingly, Essential Energy makes no representations or warranty as to the accuracy, reliability, completeness, or
suitability for particular purposes of the information in this document. Persons reading or utilising this document
acknowledge that Essential Energy and their employees, agents and consultants shall have no liability (including
liability to any person by reason of negligence or negligent misstatement) for any statements, opinions, information
or matter (expressed or implied) arising out of, contained in or derived from, or for any omissions from, the information
in this document, except in so far as liability under any New South Wales and Commonwealth statute cannot be
excluded.

Contact

For all enquiries regarding the Distribution Annual Planning Report 2023 and for making written submissions contact:
Essential Energy

DM Coordinator

PO Box 5730

Port Macquarie NSW 2444
Email: dmcoordinator@essentialenergy.com.au
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EXECUTIVE SUMMARY

Since 1 January 2013, the National Electricity Rules (NER) have stated that all Distribution Network Service Providers
(DNSPs) operating in the National Electricity Market (NEM) are required to:

Conduct an annual planning review and publish a Distribution Annual Planning Report (DAPR)

Conduct economic assessments of potential project options under a new Regulatory Investment Test for
Distribution (RIT-D)

Implement a Demand Side Engagement Strategy to consult with and engage non-network providers in the
development and evaluation of potential solutions to identified network needs.

The annual planning review includes the planning for all assets and activities carried out by Essential Energy that
would materially affect the performance of its network. This includes planning activities associated with the
replacement and refurbishment of assets and negotiated services. The objective of the annual planning review is to
enable DNSPs to plan for and adequately address possible future issues in a timely manner. The outcome of the
annual planning review is the DAPR.

Essential Energy is required to prepare and publish a DAPR that is compliant with the requirements of the NER
(Section 5.13.2 and Schedule 5.8) to:

Provide transparency to Essential Energy’s decision-making processes and provide a level playing field for all
regions in the NEM in terms of attracting investment and promoting efficient decisions

Set out the results of Essential Energy’s annual planning review, including joint planning, covering a minimum
five year forward planning period for distribution assets

Inform registered participants and interested parties on the annual planning review outcomes - report on capacity
and load forecasts for sub-transmission lines, zone substations and transmission-distribution connection points,
plus, where they have been identified, any primary distribution feeders which were overloaded or forecast to be
overloaded within the next two years

Provide information on Essential Energy's demand management activities and actions taken to promote non-
network initiatives each year, and plans for demand management and embedded generation over the forward
planning period

Assist non-network providers, Transmission Network Service Providers (TNSPs), DNSPs and connection
applicants to make efficient investment decisions.

The DAPR covers a minimum five year forward planning period for distribution network assets.
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Amendment History

V1 — Issued December 2023
- Initial Release

V2 — Issued April 2024
- Changed Finley, Deniliquin line diagram - 84Y and No.6 Moama sub-transmission lines

Asset Management | Distribution Annual Planning Report 2023 | Apr 2024
Approved By: Chief Operating Officer
Page 9 of 140



1.1 About Essential Energy

Essential Energy’s purpose is ‘enabling energy solutions that improve life’, with a vision to be ‘empowering
communities to share and use energy for a better tomorrow’.

The organisation operates and maintains one of Australia’s largest electricity networks, across 95 per cent of New
South Wales (NSW) and parts of southern Queensland. Serving approximately 890,000 customers — including
homes, hospitals, schools, businesses, and community services — Essential Energy is an economic enabler for
regional, rural, and remote communities.

Essential Energy aims to continuously improve safety performance for employees, contractors, and the community,
along with the reliability, security, and cost efficiency of the network, while striving to maintain downward pressure
on the network component of customers’ electricity bills and deliver an acceptable Return on Capital Employed.

Essential Energy’s business objectives are:

e  Continuous improvements in safety culture and performance

e Operate at industry best practice for efficiency, delivering best value for customers
o Deliver real reductions in customers’ distribution network charges

e Deliver a satisfactory Return on Capital Employed

e Reduce the environmental impact of Essential Energy where it is efficient to do so.

These will be achieved through enhanced customer engagement; investing in best practice systems, processes
and technology; improving commercial capabilities to enable the business to operate safely and efficiently; and
taking a more holistic approach to the sustainability of our operations.

Essential Energy’s network area is divided into ten operations areas encompassing a wide range of geographical,
climatic, and environmental conditions.

In the Far West of NSW, an operating division, Essential Water, services a population of approximately 18,000
people. A secure water supply is delivered to around 10,500 customers in Broken Hill, Sunset Strip, Menindee, and
Silverton, as well as rural customers. Reliable sewerage services are provided to around 9,700 customers in
Broken Hill. Essential Water operates a network of dams, water treatment plants, sewage treatment plants,
reservoirs, water, and sewage pumping stations, mains, and other related infrastructure.

1.1.1 Operating Environment

Essential Energy is a NSW Statutory State Owned Corporation and Energy Services Corporation, regulated by
state and national statutory and legislative requirements. In addition to being subject to specific electricity
distribution laws and rules, Essential Energy is subject to most of the statutory and other legal requirements that
other businesses are subject to, including workplace health and safety (WHS), environmental, competition,
industrial, consumer protection and information laws. Essential Energy is also required to follow government and
regulatory direction.

At a national level, Essential Energy is subject to the National Electricity Law (NEL) and the National Electricity
Rules (NER) which regulate the National Electricity Market (NEM). Essential Energy operates in the NEM as a
Distribution Network Service Provider (DNSP). The Australian Energy Regulator (AER) regulates the transmission
and distribution sectors of the NEM under the NEL and NER.

At a state level, Essential Energy’s activities are governed by the NSW Electricity Supply Act 1995, the Energy

Services Corporations Act 1995 and a NSW Distribution Network Service Provider licence. The Independent
Pricing and Regulatory Tribunal (IPART) is responsible for monitoring compliance with licence conditions.
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Essential Energy ensures compliance with these laws and regulations through its internal codes and policies and a
common control framework, which comprises plans, policies, procedures, delegations, instruction and training,
audits of compliance and risk management. Operations are guided by policies and codes, including Health, Safety
and Environment Policy, Statement of Business Ethics, and Code of Conduct.

1.1.2 Essential Energy Statistics

Table 1 — Essential Energy Statistics for 2022/23

_ Number at
30/6/2023
Distribution Customer Numbers (Total) 889,356
Customer Numbers (Coastal) 119,234
Customer Numbers (Ranges) 58,460
Customer Numbers (Mid North Coast) 177,795
Customer Numbers (Northern Tablelands) 82,352
Customer Numbers (North Western) 28,942
Customer Numbers (Macquarie) 102,963
Customer Numbers (Riverina Slopes) 78,463
Customer Numbers (South Eastern) 122,685
Customer Numbers (Murray) 69,704
Customer Numbers (Central) 48,759
Maximum Demand (MW) 2,525
Feeder Number CBD 0
Feeder Number Urban 283
Feeder Number Short Rural 943
Feeder Numbers Long Rural 245
Energy Received by Distribution Network to Year End GWh 13,355
Energy Distributed (Residential) GWh 4,749
Energy Distributed (Non-Residential including un-metered supplies) GWh 7,897
Energy Distributed (Coastal) GWh 851
Energy Distributed (Ranges) GWh 726
Energy Distributed (Mid North Coast) GWh 1,468
Energy Distributed (Northern Tablelands) GWh 1,216
Energy Distributed (North Western) GWh 338
Energy Distributed (Macquarie) GWh 3,422
Energy Distributed (Riverina Slopes) GWh 1,277
Energy Distributed (South Eastern) GWh 1,188
Energy Distributed (Murray) GWh 946
Energy Distributed (Central) GWh 1,213
System Loss Factor (%) 5.32
Substation - Zone (Number)! 339
Substation - Distribution (Number) 141,467
High Voltage Overhead (km) 157,711

1 The number of zone substations reported include only those sites where the forecast is published within this document.
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‘ Category (Continued) ‘ Number at

30/6/2023
High Voltage Underground (km) 3,055
Low Voltage Overhead (km)? 25,225
Low Voltage Underground (km) 7,382
Pole (Number)® 1,340,363
Streetlights (Number) 167,894

Notes: Distances for overhead and underground lines are circuit km.

1.2 Essential Energy’s Network
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Figure 1 — Essential Energy’s Network Area

Essential Energy’s network includes around 183,000km of overhead powerlines traversing 737,000 square
kilometres of landmass. The network has a large number of asset types across different voltage levels. Customers
can be connected at any voltage level from 220,000 volts down to low voltage (400/230 volts), depending on their

2 LV Services and Streetlight circuits excluded, LV Services classification only includes the last span from the pole to the Point of Attachment, and no longer includes
the road crossing section.

3 This number is the sum of urban, short rural and long rural poles published in the annual RIN.
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power needs. Figure 2 illustrates the variety of network components owned by Essential Energy, with shaded portions
showing examples of connected customers and bulk supply points not owned by Essential Energy — the distribution
network is one component of an integrated system by which electricity is generated, transmitted and distributed to
customers.

The majority of costs associated with electricity distribution are not driven by the number of customers or their demand
on the network. Rather, network costs are driven by the number of assets required to deliver electricity to each
customer. Whether there are 50 customers connected to one pole or 50 poles connecting one customer, each asset
needs to be inspected, safely maintained and replaced at the end of its life.

1.2.1 Number and Types of Distribution Assets

Essential Energy’s network consists of around 183,000km of overhead sub-transmission, high voltage distribution
and low voltage distribution power lines, over 10,000km of underground cables and over 1.3 million poles.
Approximately 95 per cent of the network is of an overhead construction type and 95 per cent of distribution
substations are pole-mounted due to the predominately rural nature of the network.

The majority of the distribution network is radial, with most parts supplied from one source. This provides little
opportunity for interconnection with other circuits for security and supply continuity when performing maintenance
activities or in the event of unplanned outages. This is equally true of the radial 132,000 volt and 66,000 volt sub-
transmission networks.

Essential Energy reviews the level of reliability received by our customers against the nationally defined Value of
Customer Reliability (VCR) and ensures that the level of network investment is in line with this measure of customer
expectation. This approach does limit the level of reliability able to be delivered to our remote customers, primarily
due to the level of investment required. Essential Energy is, however, committed to continually reviewing the reliability
of its network in all parts of its supply area. Where suitable, Essential Energy will aim to utilise available technologies
and appropriate practices to provide the maximum reliability and security of supply possible within these constraints.

Table 2 — Network Assets as at 30 June 2023

Circuit kilometres Transformers
ASSETS
Overhead lines Undcea[glreosund Number Nomwzal\/c:)pamty
220kV 3.00 0 0 0
132kV 2,173.13 14.04 83 3,210.50
110kV 21.01 0 3 300
66kV 7,547.64 34.78 418 5,957.78
33kV 5,404.65 51.42 1,618 1,737.45
22kV 42,547.63 395.73 35,359 2,703.06
11kV and below 70,353.88 2,518.03 95,295 7,924.44
SWER (all voltages) 29,641.44 40.80 8,691 150.35
Low voltages 25,224.73 7,382.36 0 0
Total network 182,935.84 10,437.16 141,467 21,983.58
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Figure 2 — Typical components of Essential Energy's electricity network

1.3 Annual Planning Review

The NER require that the Annual Planning Review includes the planning for all assets and activities carried out by
Essential Energy that would materially affect the performance of its network. This includes planning activities
associated with the replacement and refurbishment of assets and negotiated services. The objective of the Annual
Planning Review is to identify possible future issues that could adversely impact the performance of the distribution
network to enable DNSPs to plan for and adequately address such issues in a timely manner. The outcome of the
Annual Planning Review is the DAPR.

This DAPR provides information to Registered Participants and interested parties on the nature and location of
emerging constraints on Essential Energy’s sub-transmission and high voltage distribution network assets, commonly
referred to as the Distribution Network. The timely identification and publication of emerging network constraints
allows the market to identify potential non-network solutions and Essential Energy to develop and implement
appropriate and timely solutions to them.

The DAPR document is supplemented by three data attachments which can be found on Essential Energy’s website
https://www.essentialenergy.com.au/our-network/network-pricing-and-regulatory-reporting/regulatory-reports-and-
network-information

e DAPR 2023 BSP, ZS and Lines Extract Summary.xIsx

e DAPR 2023 Limitations Annual Data Essential Energy.xIsx
e DAPR 2023 Limitations Load Trace Essential Energy.xIsx

Essential Energy has worked closely with the Institute of Sustainable Futures (ISF) to publish network opportunity
maps. These maps use the Australian Renewable Energy Mapping Infrastructure (AREMI) platform to provide a
visualisation of emerging constraints over the next 10 years. These maps can be accessed through the AREMI
website https://nationalmap.gov.au/, under Energy, Electricity Infrastructure, Network Opportunities.
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The 2023 DAPR can be visualised through the website https://dapr.essentialenergy.com.au/. This site contains an
interactive map of the network, including forecasts, limitations, and planned investments.

1.3.1 Network Planning Process

The planning and development process for the distribution network is carried out in accordance with the NER Chapter
5 Part D Planning and Expansion.

Essential Energy carries out network planning at both a strategic and project level. The processes used for each of
these levels of network planning are set out in the Essential Energy procedural guideline “Sub-transmission and
Distribution Network Planning Criteria and Guidelines”, housed and administered through Essential Energy’s
Business Management System.

The Essential Energy investment governance process ensures continuous review and assurance that capital
prudence and efficiency are being achieved, as well as being consistently aligned with longer term strategic planning
as set out within the Essential Energy Corporate Objectives, Strategic Business Plans and Strategic Asset
Management Plan (SAMP).

The Essential Energy network planning process uses a quantified approach to monetise the value of risk for Network
Constraints and a value-based approach to identify the most effective ways to minimise risk, while delivering benefit
to network users.

The first stage of the network planning process involves researching the data required to assess all constraints and
assemble a whole-of-network view. This includes historical and existing peak demands, the preparation of a range
of seasonal demand forecasts, examining network capacity limits, assessing asset condition and risk of failure,
forecasting new customer connections (including new or augmented ‘spot’ loads and/or embedded generators) and
taking into account duty of care and regulatory obligations.

The forecast adequacy of the network is assessed against key criteria, including:

e Meeting modern infrastructure standards, including safety and security of the network and environmental
compliance

e  Addressing any ‘demand — capacity’ imbalance
e  Risk, reliability, and power quality performance
e  Asset condition and re-investment considerations

e  Customer connection requirements (loads and embedded generation).

When emerging network limitations are identified and quantified according to Essential Energy Asset Risk
Management and Appraisal Value Frameworks, a range of feasible options, including both network and non-network
solutions, are developed to address the network need and to ensure continuing compliance.

All relevant potential credible options, including non-network and operational alternatives are considered in
determining how to best meet network performance obligations and the objectives of the NEL.

There is a robust selection process based on analysis of the Net Present Value of options and a range of sensitivity
analyses that explicitly trade off alternative investment options. These options use quantified estimates for credible
option costs and market benefits against business performance targets to identify the optimum portfolio of projects
that minimises the risk and cost of achieving the desired performance.

In accordance with NER obligations and statutory requirements, network augmentation and demand management
options are assessed impatrtially using a consistent value-based review process. Demand management and non-

network options are evaluated on the extent to which they can avoid or defer the need for traditional network
augmentation.
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This DAPR seeks to inform stakeholders and provides advice on emerging network limitations and network
adequacy. It also provides details of the expected time required to allow appropriate corrective network augmentation,
non-network alternatives or modifications to connection facilities.

The Essential Energy network planning approach is outlined in its Network Management Plan and is consistent with
the principles of the NSW Government Total Asset Management framework.

Essential Energy is required to comply with mandatory service standards in accordance with the Reliability and
Performance Licence Conditions for Electricity Distributors (July 2014) and subsequent variations.

This document provides information for locations where investment is required to address network limitations due to
forecast demand and other prudent considerations.

1.4 Significant changes from previous DAPR

The 2023 DAPR follows the same format as previous years, with many of the changes being related to network
configuration and forecasting methodology improvements. The content has been improved based on feedback from
various stakeholders including the AER.

1.4.1 Analysis and explanation of forecast changes

Another mild summer has seen network wide peak demand continue to remain in the winter season. Individual site
forecasts continue to show low steady growth on average, though the continued impacts from previous events such
as drought, bushfires and floods have affected some sites where it is unclear what the long-term effects of these
events will be.

As site data and the forecasting process is improved, the quality of each forecast is also improving. At all levels from
Transmission-Distribution Connection Points to the sub-transmission and zone substation level, forecasts have been
adjusted to account for expected load transfers for new and decommissioned sites.

The forecasting process is constantly evolving, particularly as new and / or developing characteristics are identified
on the network that impact demand. A summary of the current forecasting methodology is described in further detail
in Section 2.2.

The power factor provided in the export forecasts now reflect the zone substation and connection point power factor
at the date and time of maximum export.

1.4.2 Analysis and explanation of changes in other information

The main focus for this document was data quality improvements and adjustments to the forecasting methodology,
so the majority of sections within the document contain only minor changes.
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2. FORECASTS FOR THE FORWARD PLANNING PERIOD

This section provides a detailed assessment of the current peak demand forecast process.

Peak demand forecasts provide Essential Energy with the basis for identifying network limitations, evaluating the
credible network and non-network options to address those limitations and (if applicable) commencing the RIT-D
process. It also feeds into the SAMP and identification of the capital and operating investment expected to be required
for the forward planning period.

Essential Energy’s Network System peak demand for the Summer 2022/23 and Winter 2023 periods peaked in
Winter at 2,525 megawatts (MW) at 6:30pm (AEST) on Tuesday, 20 June 2023.

Summer/Winter Network Wide Maximum Demand
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Figure 3 — Essential Energy's recorded maximum demands

2.1 Load Forecasting Strategy

A primary driver in network development and the identification of specific investments is the forecast of electricity
demand and energy. The spatial demand forecast is a critical process that supports planning, development of the
capital program and the regulatory submission.

Given the importance of the demand forecast on the required capital expenditure and the SAMP, Essential Energy’s
main objectives are:
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o Efficient, closed-loop development and refinement of the forecasting process, data, and documentation
e Engagement of the wider audience to appropriately inform the impacts and building blocks of demand.

In the process of moving towards achieving these objectives, Essential Energy has seen a substantial transition in
the network forecasting methodology and process from a relatively simplistic process (such as minimal weather
correction and reconciliation between top-down and bottom-up forecasts) which required a high level of subjectivity
to a more complex, repeatable process using concepts from the AEMO connection point forecasting methodology.

2.2 Load Forecasting Methodology and Process

The forecasting methodology has been developed and refined using two main vision items as the driving force, these
items are:

e That the demand forecasting process undertaken is commensurate with the benefits the forecast provides
e That all demand forecasts are auditable and repeatable.

Essential Energy has developed a methodology which provides for the establishment of the building blocks required
to achieve this vision. This methodology is summarised in Figure 4.

Question — What data may be
important for a specific forecast?

Prediction Testing Analysis

Document
forecasting

Develop or refine

Document potential
forecasting inputs
and sources

A

Predict accuracy

» | improvement and
> K
required forecast
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processes

| appropriate for the

benefits derived
from the output

Produce forecasts

using process
applicable to the
benefits derived

from the output
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| and risk over any
>»
alternate forecast

processes

previously
undertaken

Figure 4 — Forecasting Methodology

As shown in Figure 4, Essential Energy’s methodology calls for continuous improvement in the forecasting process
specific to the site in question and dependent on the predicted cost/benefit. As an example, some sites may have
poor input data and hence poor forecasting accuracy, however if no benefits can be identified from improving the
forecast, the cost to improve the process cannot be justified and the forecast inaccuracy specific to the site in question
will remain. Alternatively, high benefits (such as capital deferral) would justify substantial forecasting effort and the
appropriate level of expense and rigour.

To assist in the network planning process and to identify regional growth patterns, several levels of forecast are used
by Essential Energy:

e  Overall Essential Energy network forecast

e Regional Transgrid and other TNSP connection point forecasts
e  Sub-transmission feeder forecasts

e  Zone substation forecasts

e Local distribution feeder forecasts as necessary.

The forecasting process used by Essential Energy is heavily influenced by the Australian Energy Market Operators’
(AEMOSs) published Connection Point Forecasting Methodology*.

4 Australian Energy Market Operator — AEMO Connection Point Forecasting Methodology — Forecasting Maximum Electricity Demand in the National
Electricity Market 29 July 2016

Asset Management | Distribution Annual Planning Report 2023 | Apr 2024

Page 18 of 140



At a high level, the process consists of:

Data collection and collation

To cater for regional and local needs, a forecast of the demand at each zone substation is developed based
on historical demands and information provided by major customers. Account is taken of load diversity
between connection points. Embedded generation is recognised and included in the forecast where it offers
firm capacity at the time of demand.

Outlier removal / Data preparation

To ensure only system normal conditions are evaluated, short-term network switching, and abnormal metering
outputs are removed.

Weather correction (or normalisation)

Historical demand is weather corrected to provide a reference set of conditions from which each year can be
compared (with a probability of exceedance of 50 per cent). Daily temperatures and solar irradiance from
relevant weather stations covering the last thirty (30) years are used in the correction to account for various
forms of weather behaviour.

Repeat for each season over the time periods available
The forecast covers both summer and winter demands and uses data going back up to ten (10) years.
Determine the most applicable growth rate based on known variables

A series of short and long-term trends in the ten years of weather-corrected historical demand is analysed and
growth rate selected based on the median of such trends. Where the median does not accurately reflect a
sites’ growth (e.g., significant changes in historical configuration, customer mix, etc) an alternative growth rate
is selected to reflect the current status of the site. In some cases, it may be necessary to remove certain time
periods from the analysis where configuration changes have been deemed to significantly impact the trend
analysis.

Determine starting point of forecasts

Forecasts generated from weather-corrected and raw history trends, plus results from autoregressive time
series models are compared and the most suitable model is chosen as the starting point of each sites’
forecast. Where all models generate poor results (e.g. because of small dataset, major configuration changes,
etc) then the starting point is taken to be either the most recent historical seasonal maximum demand or
overall average maximum demand, whichever is more suitable.

Calculate forecast load

The forecast extends over a planning horizon of ten years, with the first five years published in this report. The
forecast power factor used is the median of the forecast power factor distribution derived from the estimated
relationship between active and reactive power components at the time of maximum demand.

Apply any post model adjustments

Where there is known potential for the connection of major spot load developments, such as mining loads and
major subdivisions, the forecast considers any reasonably firm step load increases in the medium term.

Reconciliation of forecasts

Calculations are undertaken to ensure each forecast aligns with upstream and downstream network
components, as well as identification of changes to previously developed forecasts.

2.2.1 Sources of load forecast input information

Potential inputs to an individual forecast and the applicable source data may include:
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Table 3 — Potential sources of load forecast input information

Potential Inputs Potential Source Data

Historic demands

Interval meter data, supervisory control and data acquisition (SCADA)

data, recloser data, derived loads, assumed factors

Seasonal indicators

Seasonal trends

Future step loads (large customer

or residential subdivision)

Information from network planning and major connections

Residential growth rates

Department of Planning

Economic conditions

Australian Bureau of Statistics

Weather patterns

Bureau of Meteorology

Generation

Interval meter data, Bureau of Meteorology, customer information

Individual customer demands

Interval meter data

Regulatory variation

AER documentation, Minimum Energy Performance Standards (MEPS)
reports, other government initiatives

Distribution changes

Network information (planning, operations, load control)

Distribution programs

Network program information (planning, load control)

Tariff changes

Network Tariff information

Residential Solar Generation

Solcast estimates from measured solar irradiance

Electric Vehicle Charging

Interval meter data, historic registrations, forecasts of new car sales,
connection applications, government incentives / pledges

2.2.2 Assumptions applied to load forecasts

Numerous assumptions are required to streamline the forecasting process. Some of these assumptions are that:

All large customers and embedded generators are recorded appropriately

Historic demand data used for summer forecasts comprise the high temperature days from months November
to March inclusive while winter forecasts consider the low temperature days from months May to September

All load information is actual (i.e., no erroneous readings, metering drift, etc)
All switching events are recorded or easily detected in analysis
All weather-related data is actual

The selected weather sites are the best currently available to Essential Energy for representation of the
conditions at the load sites

All historic network changes have been accounted for
Information provided by large load customers and developers will come to fruition

Sub-transmission feeder forecasts are a special case, using a proportion of the Bulk Supply point forecast rather
than an actual forecast. Hence, sub-transmission forecasts may not reconcile to zone substation forecasts

Site forecasts are performed individually. Deviations to combined upstream forecasts can easily occur due to
individual peak demands occurring at different times.
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2.3  Forecast use of Distribution Services by Embedded Generating Units

Forecasts of PV exports are included within the data attachments (DAPR 2023 BSP, ZS and Lines Extract
Summary.xIsx) with sheet names ending in “Export”. This analysis is in response to an additional section in the
NER rules as of 2022. The methodology will be further improved responding to both the learnings of each year and
the addition of data as it becomes available. A summary of the methodology is given below:

e  Smart meter export data over the last 12 months was collected and summarised to each relevant network site
e  Historic yearly installed PV capacity was collected and summarised to each relevant network site

e Alogistic growth model was fitted to the historic PV capacity data and forecasts generated based on this
model and qualitative assumptions

e  For each site, the maximum export value from the smart meter data was calculated

e Each PV capacity forecast yearly growth rate was then multiplied by the corresponding maximum exported
value to obtain the PV export forecast

e The date and time of maximum export was used to find the power factor of the corresponding zone substation
and connection point.

The following assumptions were made to streamline the process:
e The history of installed PV capacity includes areas that have export limits already imposed

e  The forecast of PV capacity assumes continual positive growth (no “saturation”), at a reduced rate. This allows
for both the natural increase of the ratio of PV to non-PV customers to be realised, while also allowing existing
customers to replace older PV systems with larger ones over time.

e Scaling the maximum export value to each PV capacity growth rate was used as some of the energy from the
smart meter export data is self-consumed, and the same ratio is assumed to continue in the forecasts

e Sites with large embedded generation connected were included and adjusted accordingly

e  Sites with a combined load / export tariff were excluded.

2.4 Supply Areas

The following section contains descriptions and line drawings of Essential Energy’s supply areas. Sub-transmission
feeder load and Sub-transmission Substations and Zone Substation load forecasts are available in the data
attachment.

2.4.1 Terranora Supply Area

Description of Terranora area

All zone substations in the Terranora area are in the Coastal region.

The Terranora sub-transmission substation is owned by Essential Energy and is supplied from the Queensland
transmission system via 2 x 110kV lines that are jointly owned by Essential Energy and Powerlink.

A high voltage direct current transmission network is connected between Mullumbimby and Terranora (via Bungalora)
which allows supply to be either injected into the Lismore area from Terranora or injected into the Terranora area
from Lismore.

A 30MW biomass generator is located at Condong and is connected to the Terranora 110/66kV sub-transmission
substation at 66kV via feeders 9504, 9514 and 9502.
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Sub-transmission Single Line Diagram of Terranora area
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2.4.2 Lismore Supply Area

Description of Lismore area

Zone substations in the Lismore area are spread across both the Coastal and Ranges regions.

The Lismore 132/66kV sub-transmission substation is owned by Essential Energy. It receives its supply via three
Essential Energy 132kV lines from the Transgrid 330/132kV sub-transmission substation at Lismore.

A high voltage direct current transmission network is connected between Mullumbimby and Terranora (via Bungalora)
which allows supply to be either injected into the Lismore area from Terranora or injected into the Terranora area
from Lismore.

A 30MW biomass generator is located at Broadwater and is connected to the Lismore 132/66kV sub-transmission
substation at 66kV via feeder 0892.

2.4.3 Casino Supply Area

Description of Casino area
All zone substations in the Casino area are in the Ranges region.
The Casino area sub-transmission system is supplied from the Essential Energy 132/66kV sub-transmission

substation at Casino which is teed off the Transgrid 132kV Tenterfield to Lismore line. On loss of the single 132/66kV
transformer, 66kV supply reverts to Lismore 132/66kV substation via the Lismore — Casino 66kV line (0893).
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Sub-transmission Single Line Diagram of Lismore area
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2.4.4 Grafton Supply Area

Description of Grafton area

All zone substations in the Grafton area are in the Coastal region. The Grafton area sub-transmission system is

supplied from the Transgrid 132/66kV sub-transmission substation at Koolkhan.

Sub-transmission Single Line Diagram of Grafton area
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2.4.5 Coffs Harbour Supply Area

Description of Coffs Harbour area

All zone substations in the Coffs Harbour area are in the Mid North Coast region.

The Coffs Harbour area sub-transmission system is supplied from the Transgrid 330/132/66kV sub-transmission
substation at Coffs Harbour (Karangi). The Dorrigo substation is normally connected via the Essential Energy 132kV
tee line from the Transgrid 132kV transmission line between Armidale and Coffs Harbour with back up from the 66kV

system. Boambee South is an Essential Energy 132/66/11kV zone substation that is supplied by the Transgrid 132kV
transmission network between Kempsey and Coffs Harbour.

2.4.6 Nambucca Heads Supply Area

Description of Nambucca Heads area

All zone substations in the Nambucca Heads area are in the Mid North Coast region.

The Nambucca Heads area sub-transmission system is supplied from the Transgrid 132kV transmission network.
Nambucca Heads is a 66/11kV zone substation supplied via a 66kV line from Transgrid’s Nambucca 132/66kV
substation, while Raleigh and Macksville are 132/11kV zone substations supplied from the Transgrid 132kV
transmission network between Kempsey and Coffs Harbour.
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Sub-transmission Single Line Diagram of Coffs Harbour area
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2.4.7 Kempsey Supply Area

Description of Kempsey area

All zone substations in the Kempsey area are in the Mid North Coast region. The Kempsey area sub-transmission
system is supplied from the Transgrid 132/33kV sub-transmission substation at Kempsey.

Sub-transmission Single Line Diagram of Kempsey area
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2.4.8 Port Macquarie Supply Area

Description of Port Macquarie area

All zone substations in the Port Macquarie area are in the Mid North Coast region. The Port Macquarie area sub-
transmission system is supplied from the Transgrid 132/33kV sub-transmission substation at Port Macquatrie.

Sub-transmission Single Line Diagram of Port Macquarie area
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2.4.9 Herons Creek Supply Area
Description of Herons Creek area

All zone substations in the Herons Creek area are in the Mid North Coast region.

The Herons Creek 132/66kV substation is owned by Essential Energy. It receives supply via a tee off Transgrid’s
Taree — Port Macquarie 132kV line (#964). Johns River, Kew and Laurieton 66/11kV zone substations take normal
66kV supply from Herons Creek, and backup 66kV supply from Transgrid’s Taree 132/66/33kV substation via the
Essential Energy 66kV line (#862).

2.4.10 Taree Supply Area

Description of Taree area

All zone substations in the Taree area are in the Mid North Coast region.

The Taree area sub-transmission system is supplied from the Transgrid 132/66/33kV sub-transmission substation at
Taree.
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Sub-transmission Single Line Diagram of Taree area
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2.4.11 Stroud Supply Area

Description of Stroud area
All zone substations in the Stroud area are in the Mid North Coast region.
The Stroud 132/33kV sub-transmission substation is owned by Essential Energy. It receives supply via two Transgrid

132KV lines. sub-transmission supply to Martins Creek and Gresford is taken from Stroud, with a secondary supply
that emanates from Ausgrid’s Network. The 33kV sub-transmission line is partly owned by Essential Energy.

2.4.12 Hawks Nest Supply Area

Description of Hawks Nest area

All zone substations in the Hawks Nest area are in the Mid North Coast region.

The Hawks Nest 132/33kV sub-transmission substation is owned by Essential Energy. It receives supply via a tee
off the Transgrid Tomago to Taree 132kV line (#963). Tea Gardens zone substation takes normal supply from the
Hawks Nest 132/33kV substation. Tea Gardens zone substation takes backup supply from a 33kV sub-transmission

line that emanates from Ausgrid’s Tomago network. A partial backup supply for Tea Gardens is via the 33kV network
emanating from the Stroud substation via Bulahdelah.
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Sub-transmission Single Line Diagram of Stroud area
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2.4.13 Armidale Supply Area

Description of Armidale area
Zone substations in the Armidale area are spread across both the Ranges and Northern Tablelands regions.

The Armidale area sub-transmission system is supplied from the Transgrid 330/132/66kV sub-transmission
substation at Armidale.

The 5MW hydro generation at Oaky is presently decommissioned after failure of the dam wall.

A 5MW solar generator is connected to Galloway St zone substation on the 11kV network.
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Sub-transmission Single Line Diagram of Armidale area
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2.4.14 Glen Innes Supply Area

Description of Glen Innes area

Zone substations in the Glen Innes area are spread across both the Ranges and Northern Tablelands regions.

The Glen Innes area sub-transmission system is supplied from the Transgrid 132/66kV sub-transmission substation
at Glen Innes.

A 5.5MW hydro generator is located at Pindari Dam and is connected to the Transgrid Glen Innes 132/66kV sub-
transmission substation at 66kV via feeders 6AE, 6NE, 886 and 887.

2.4.15 Tenterfield Supply Area

Description of Tenterfield area

All zone substations in the Tenterfield area are in the Ranges region.

The Tenterfield area is supplied at 22kV and 11kV from the Transgrid 132/22/11kV sub-transmission substation at
Tenterfield. Essential Energy is responsible for the 22/11kV substation area.

2.4.16 Waggamba (Ergon) Supply Area

Description of Waggamba area

All zone substations in the Waggamba area are in the Northern Tablelands region.

The Waggamba area sub-transmission system is supplied from the Ergon 132/66/33kV sub-transmission substation
at Goondiwindi. The 132/66/33kV substation is supplied by a 132kV network from Powerlink’s Bulli Creek substation.

Backup supply to Goondiwindi is limited to a maximum of 20MVA via 66kV from Inverell.

2.4.17 Inverell Supply Area

Description of Inverell area

All zone substations in the Inverell area are in the Northern Tablelands region.

The Inverell area sub-transmission system is supplied from the Transgrid 132/66kV sub-transmission substation at
Inverell.

A 23MW hydro generator is located at Copeton Dam and is connected to the Transgrid Inverell 132/66kV sub-
transmission substation at 66kV via feeders 6BC, 734 and 735.
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Sub-transmission Single Line Diagram of Glen Innes area
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2.4.18 Moree Supply Area

Description of Moree area

All zone substations in the Moree area are in the Northern Tablelands region.

The Moree area sub-transmission system is supplied from the Transgrid 132/66kV sub-transmission substation at
Moree.

A 56MW solar generator is located at Moree Solar Farm and is connected to Transgrid’s Moree 132/66kV sub-
transmission substation at 66kV via feeder 876.

A 5MW solar generator is located at Wenna on the 22kV network.
A 5MW solar generator is located at Wathagar on the 22kV network.

2.4.19 Narrabri Supply Area

Description of Narrabri area

Zone substations in the Narrabri area are spread across both the Northern Tablelands and North Western regions.

The Narrabri area sub-transmission system is supplied from the Transgrid 132/66kV sub-transmission substation at
Narrabri.

A 10MW and 6MW gas generator located at Wilga Park is connected to the Transgrid Narrabri 132/66kV sub-
transmission substation at 66kV via feeder 861.

2.4.20 Gunnedah Supply Area

Description of Gunnedah area

All zone substations in the Gunnedah area are in the Northern Tablelands region.

The Gunnedah area sub-transmission system is supplied from the Transgrid 132/66kV sub-transmission substation
at Gunnedah.

A 7MW hydro generator is located at Lake Keepit and is connected to the Transgrid Gunnedah 132/66kV sub-
transmission substation at 66kV via feeder 877.
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Sub-transmission Single Line Diagram of Moree area
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2.4.21 Tamworth Supply Area

Description of Tamworth area

All zone substations in the Tamworth area are in the Northern Tablelands region. The Tamworth area sub-
transmission system is supplied from the Transgrid 132/66kV sub-transmission substation at Tamworth.

Sub-transmission Single Line Diagram of Tamworth area
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2.4.22 Beryl Supply Area
Description of Beryl area

Zone substations in the Beryl area are spread across both the Northern Tablelands and Macquarie regions.

The Beryl area sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation. The
Mudgee substation is normally connected to the Essential Energy 132kV teed line from the Transgrid Mt Piper to
Beryl 132kV transmission line with back up from the Beryl 66kV system via Gulgong.

2.4.23 Wellington Supply Area
Description of Wellington area

All zone substations in the Wellington area are in the Macquarie region.

The Essential Energy Wellington 132/66/11kV zone substation is normally connected to the Essential Energy 132kV
tee line #945/3 from Transgrid’s Wellington to Molong 132kV transmission line #945. The 66kV supply for Mumbil is
obtained from the Wellington 11kV busbar via a step up 66/11kV transformer. The backup supply for Wellington and
Mumbil is via the 66kV powerline #813 from Eulomogo.
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Sub-transmission Single Line Diagram of Beryl area
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2.4.24 Dubbo Supply Area
Description of Dubbo area

Zone substations in the Dubbo area are spread across both the Macquarie and North Western regions.

Essential Energy owns two 132kV powerlines emanating from the Transgrid owned Wellington 330/132kV sub-
transmission substation that support the Dubbo 132/66kV sub-transmission substation and Nyngan 132/66kV sub-
transmission substation supply areas.

The Narromine zone substation is supplied from the Narromine South Switching station connected between Dubbo
South and Nyngan 132kV.

The Nevertire zone substation is normally supplied from the 132kV network via a tee, off the 94W Dubbo to Nyngan
132KV line, with back up supply available from Nyngan 66kV system via Nyngan Town.

A 9.2MW solar generator is located at Narromine on the 22kV network, and a 14.5MW solar generator is connected
at Dubbo South on the 11kV network.

A 105MW solar generator is located at Nevertire and is connected to the Dubbo 132/66kV sub-transmission
substation at 132kV via the feeder 94W.

A 5MW solar generator is located at Nyngan Town on the 22kV network.

2.4.25 Nyngan Supply Area
Description of Nyngan area

All zone substations in the Nyngan area are in the North Western region.

Essential Energy’s Nyngan 132/66kV substation is supplied from our Dubbo 132/66kV sub-transmission substation
via two Essential Energy 132kV transmission lines. The 94W Dubbo to Nyngan 132kV line has a tee connection into
Nevertire, with back up supply available from Nyngan 66kV system via Nyngan Town and the 94J-9GU Dubbo to
Nyngan 132KV line via Narromine South switching station.

A 102MW solar generator is located at Nyngan Solar Farm and is connected to the Nyngan 132/66kV sub-
transmission substation at 132kV via the feeder 9UT.
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Sub-transmission Single Line Diagram of Dubbo area
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2.4.26 Broken Hill Supply Area
Description of Broken Hill area

All zone substations in the Broken Hill area are in the North Western region.

The Broken Hill area is supplied from Transgrid’s 220/22kV substation. Essential Energy utilises two 22kV lines and
steps them up to 66kV for supply to Mt Gipps and Sunset Strip from which 33kV and other voltage levels are derived
for specific purposes.

A 53MW solar generator is located at Broken Hill and is connected to the Transgrid Broken Hill 220/22kV sub-
transmission substation at 22kV.

There have been changes to the water pump network with a new water supply now coming from Wentworth. It is

unclear what the long-term configuration will be for the existing water pump infrastructure and whether it will affect
peak loads.
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Sub-transmission Single Line Diagram of Broken Hill area
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2.4.27 Orange Supply Area
Description of Orange area

All zone substations in the Orange area are in the Macquarie region.

The Orange area sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation, with
the Orange town substations (Industrial, North, South and West) being supplied via a 66kV ring network. The Orange
area provides a back-up 66kV supply to Molong via Orange West which supplies Cumnock and Molong via a 66/11kV
transformer.

2.4.28 Molong Supply Area

Description of Molong area

All zone substations in the Molong area are in the Macquarie region.

The Molong 132/66/11kV substation is a shared asset with Transgrid, whereby Essential Energy takes supply at
66kV which supplies Cumnock and Molong via a 66/11kV transformer, with back up supply from the Orange 66kV
network via Orange West. Manildra zone substation is also a shared asset with Transgrid and is supplied from
Transgrid’s Molong substation at 132kV.

A 46.7MW solar generator is located at Manildra on the 11kV network.
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Sub-transmission Single Line Diagram of Orange area
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2.4.29 Bathurst Supply Area

Description of Bathurst area

All zone substations in the Bathurst area are in the Macquarie region.

The Bathurst area sub-transmission system is supplied from Transgrid’s Panorama 132/66kV sub-transmission
substation with the Bathurst town substations (Russell St, Raglan and Stewart) being supplied via 66kV ring network.

The Blayney and Mandurama substations are supplied by a radial 66kV line from Panorama with a 66kV back up
supply from Orange if required.

A 10MW wind generator is located at Blayney wind farm and is connected to the Transgrid Panorama 132/66kV sub-
transmission substation at 66kV via feeders 66:MAN and 81C.

2.4.30 Oberon Supply Area

Description of Oberon area

All zone substations in the Oberon area are in the Macquarie region.

The zone substations at Oberon are supplied directly from Wallerawang via Essential Energy’s 66kV and 132kV sub-
transmission lines respectively.
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Sub-transmission Single Line Diagram of Bathurst area
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2.4.31 Parkes Supply Area

Description of Parkes area

All zone substations in the Parkes area are in the Central region.

The Parkes area sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation via a
66kV 89L/89G ring to the Parkes Town zone substation with a feed to Peak Hill and Tomingley Mine Substations.

A 5MW solar generator is located at Peak Hill on the 11kV network, and a 5MW solar generator is located at Trundle
on the 22kV network.

2.4.32 Forbes Supply Area

Description of Forbes area

Zone substations in the Forbes area are spread across both the Riverina Slopes and Central regions.

The Forbes area sub-transmission system is supplied from Transgrid’s Forbes 132/66kV sub-transmission
substation.

A 50MW solar generator is located at West Jemalong and is connected to the Transgrid Forbes 132/66kV sub-
transmission substation at 66kV via the feeder 89R.

A 3MW solar thermal generator is located at Lake Cargelligo on the 22kV network, and a 1.1MW solar thermal
generator is located at West Jemalong on the 11kV network.
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Sub-transmission Single Line Diagram of Parkes area
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2.4.33 Moruya North Supply Area
Description of Moruya North area

All zone substations in the Moruya North area are in the South Eastern region.

Essential Energy’s Moruya North sub-transmission substation is supplied via 2 x 132kV transmission lines from
Endeavour Energy’s 132kV transmission system that emanate from the Evans Lane switching station near Ulladulla.
Essential Energy partly owns with Endeavour Energy both 132kV transmission lines from Evans Lane switching
station.
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Sub-transmission Single Line Diagram of Moruya North area
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2.4.34 Cooma Supply Area
Description of Cooma area

All zone substations in the Cooma area are in the South Eastern region.

The Cooma area sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation at
Cooma.

A 5MW hydro generator is located at Brown Mountain Hydro and is connected to Steeple Flat 132/66kV sub-
transmission substation at 66kV via feeder 810.

A 114MW wind generator is located at Boco Rock wind farm and is connected to the Steeple Flat 132/66kV sub-
transmission substation which is connected to Transgrid’s Cooma 132/66kV sub-transmission substation at 132kV
via the feeder 97R.

A 1MW hydro generator is located at Jindabyne Dam and is connected to the Jindabyne zone substation 11kV busbar
via feeder JIN22.

2.4.35 Munyang Supply Area

Description of Munyang area

All zone substations in the Munyang area are in the South Eastern region.

The Munyang area sub-transmission system is supplied from Transgrid’s sub-transmission substation at Munyang.
The majority of the Snowy Mountains winter ski resorts are supplied from the Munyang sub-transmission substation.

Essential Energy takes supply at 11kV from Snowy Mountains Hydro at the Murray transmission substation to supply

the Khancoban township.

2.4.36 Upper Tumut Supply Area

Description of Upper Tumut area

There are no zone substations in the Upper Tumut area, the loads it supplies are located in the South Eastern region.

The Upper Tumut area distribution system is supplied from a new 330/11kV transformer at Transgrid’s Upper Tumut
Switching Station. Essential Energy takes supply at 11kV for Cabramurra and the Selwyn resort and ski fields.
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Sub-transmission Single Line Diagram of Cooma area
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2.4.37 Bega Supply Area
Description of Bega area

All zone substations in the Bega area are in the South Eastern region.

Essential Energy’s Bega sub-transmission substation is supplied from Transgrid’s Cooma 132/66kV sub-
transmission substation via two Essential Energy 132kV transmission lines.

2.4.38 Steeple Flat Supply Area

Description of Steeple Flat area

All zone substations in the Steeple Flat area are in the South Eastern region.

The Steeple Flat 132/66/22kV substation is owned by Essential Energy. It receives supply via a tee off the Essential
Energy 97R Cooma to Bega 132kV line. The 132/66/11kV transformer provides supply for the 66kV network to
Bombala 66/22kV zone substation and connection for the Brown Mountain Generation. An 11/22kV transformer at

Steeple Flat provides 22kV supply for local distribution load. Steeple Flat also provides connection for the Boco Rock
wind farm to the 132kV network.
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Sub-transmission Single Line Diagram of Bega area

Williamsdale B EGA
97D
NORTH COOMA
97K/1 w =
Snowy-‘ +84] Cooma
Adit ¢ o
* .
“ “ n.o.
. *
s, % 974 Cobargo QY o
97R % %
* *
s % STEEPLE 7802
* .
e FLAT Brogo O
b ]
Boco Rock
Wind Farm
(113MW) 7802
@ . +* Brown Mountain
ST TR A ¢ . Hydro (5MW)
97C
Maher St
Bombala
BEGA
89A
SO pambula
89F
84G
— GOKY ®EEmEEEE  139kV 33kV ODuaIIine
TransGrid Essential Energy Substations D Eden
1 DE
132/66KV © s6/11kv @ e6/22kv ] 132/66kv Dy
66/33/11 kV 33/11kV 132/66/22kV

Olsen’s Ck
R3710

7715

7814 )
Bermagui

@)

South

drom

Asset Management | Distribution Annual Planning Report 2023 | Apr 2024
Approved By: Chief Operating Officer
Page 59 of 140




2.4.39 Tumut Supply Area

Description of Tumut area
All zone substations in the Tumut area are in the Riverina Slopes region.

The Tumut area sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation.

A 15MW hydro generator is located at Jounama Dam and is connected to the Transgrid Tumut 132/66kV sub-
transmission substation at 66kV via feeder 850:TAL.
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Sub-transmission Single Line Diagram of Tumut area
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2.4.40 Queanbeyan Supply Area

Description of Queanbeyan area

All zone substations in the Queanbeyan area are in the South Eastern region. The Queanbeyan area sub-
transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation.
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Sub-transmission Single Line Diagram of Queanbeyan area
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2.4.41 Goulburn Supply Area

Description of Goulburn area

All zone substations in the Goulburn area are in the South Eastern region.

Essential Energy’s Goulbum (Rocky Hill) 132/66/33kV substation is supplied via Essential Energy’s 132kV
transmission lines from Transgrid’s sub-transmission substations at Marulan and Yass respectively.

A 7MW biomass generator is located at Woodlawn Bioreactor and is connected to the Woodlawn 66/11kV zone
substation at 11kV via feeder WOO8642.

A 5MW wind generator is located at Crookwell wind farm and is connected to the Goulburn 132/66kV sub-
transmission substation at 66kV via feeders 841:GBN and 840:GOU.

A 107MW wind generator is located at Taralga wind farm and is connected to the Transgrid Marulan 330/132kV sub-
transmission substation at 132kV via feeder QUR.
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Sub-transmission Single Line Diagram of Goulburn area
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2.4.42 Cowra Supply Area

Description of Cowra area

Zone substations in the Cowra area are spread across both the Macquarie and Riverina Slopes regions.

The Cowra area sub-transmission system is supplied from Transgrid’s Cowra 132/66kV sub-transmission substation.
Normal 66kV system operation supplies from Cowra to Young open point and includes Bendick Murrell, Monteagle
and connection to Wyangala Power Station.

A 22.5MW hydro generator is located at Wyangala Dam and is connected to the Transgrid Cowra 132/66kV sub-
transmission substation at 66kV via feeder 891.
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Sub-transmission Single Line Diagram of Cowra area
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2.4.43 Murrumburrah Supply Area

Description of Murrumburrah area

All zone substations in the Murrumburrah area are in the Riverina Slopes region. The Harden-Murrumburrah area
sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation at Murrumburrah.

Sub-transmission Single Line Diagram of Murrumburrah area
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2.4.44 Yass Supply Area

Description of Yass area
All zone substations in the Yass area are in the South Eastern region.

The Yass area sub-transmission system is supplied from Transgrid’s 330/132/66kV sub-transmission substation.

A 30MW wind generator is located at Cullerin Range wind farm and is connected to the Transgrid Yass 330/132/66kV
sub-transmission substation at 132kV via feeder 971.

A 47MW wind generator is located at Gunning wind farm and is also connected to the Transgrid Yass 330/132/66kV
sub-transmission substation at 132kV via feeder 971.

There are multiple load transfer points in the Yass area to other zone substations that can be utilised with the loss of
a single Yass transformer.
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2.4.45 Temora Supply Area

Description of Temora area

Zone substations in the Temora area are spread across both the Riverina Slopes and Central regions.

Essential Energy’s Temora 132/66kV sub-transmission substation is supplied from Transgrid’s Wagga Wagga North
132/66kV sub-transmission substation via two Essential Energy 132kV transmission lines.

A 90MW solar generator is located at Sebastopol and is connected to the Transgrid Wagga North 132/66kV sub-
transmission substation at 132kV via feeder 99U.

A 90MW solar generator is located at West Wyalong and is connected to the Temora 132/66kV sub-transmission
substation at 132kV via feeder 9JW.

A 53MW solar generator is located at Wyalong and is connected to the Temora 132/66kV sub-transmission
substation at 132kV via feeder 901.

A 30MW solar generator is located at Junee on the 11kV network.
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Sub-transmission Single Line Diagram of Temora area
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2.4.46 Wagga North Supply Area

Description of Wagga North area

All zone substations in the Wagga North area are in the Riverina Slopes region.

The Wagga Wagga area sub-transmission system is supplied from two separate Transgrid 132/66kV sub-
transmission substations at Wagga Wagga (Copland St) and Wagga North.

The transmission system emanating from Wagga North supplies many smaller outlying areas.

2.4.47 Wagga Wagga (Copland St) Supply Area

Description of Wagga Wagga area

Zone substations in the Wagga Wagga area are spread across both the Riverina Slopes and Murray regions.

The Wagga Wagga area sub-transmission system is supplied from two separate Transgrid 132/66kV sub-
transmission substations at Wagga Wagga (Copland St) and Wagga North.

The transmission system emanating from Wagga Wagga (Copland St) supplies the majority of the Wagga Wagga
city load as well as supplying the areas as far south as Holbrook and as far west as Lockhart.

2.4.48 Morven Supply Area
Description of Morven area

All zone substations in the Morven area are in the Murray region.

The Morven 132/66kV substation is owned by Essential Energy. It receives supply via a tee off the Transgrid Wagga
Wagga 330kV (Gregadoo) — Albury (ANM) 132kV line 996. Culcairn 66/11kV and Holbrook 66/22kV zone substations
take normal 66kV supply from Morven and backup 66kV supply from Transgrid’'s Wagga Wagga 132/66kV substation
(Copland St) on the Essential Energy 66kV line 83M via Uranquinty and Holbrook.

Asset Management | Distribution Annual Planning Report 2023 | Apr 2024

Page 73 of 140



Sub-transmission Single Line Diagram of Wagga North area
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2.4.49 Albury Supply Area

Description of Albury area
All zone substations in the Albury area are in the Murray region.

The Albury area 132kV sub-transmission system is supplied from Transgrid’s Jindera 330/132kV sub-transmission
substation with backup via Transgrid’s 132kV line from ANM substation Ettamogah.

The Essential Energy substation of Corowa and Mulwala are supplied at 132kV from the Essential Energy 132kV
powerlines connecting the Union Road substation to Transgrid’s Finley 132/66kV sub-transmission substation.

A 30MW solar thermal generator is located at Corowa on the 22kV network.

A 5MW solar generator is located at Mulwala on the 22kV network.
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Sub-transmission Single Line Diagram of Albury area
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2.4.50 Finley Supply Area

Description of Finley area
All zone substations in the Finley area are in the Murray region.

The Finley area sub-transmission system is supplied from Transgrid’s 132/66kV sub-transmission substation.

A 2.5MW hydro generator is located at The Drop and is connected to the Finley 66/22kV zone substation at 22kV
via feeder FIN42.

2.4.51 Deniliquin Supply Area

Description of Deniliquin area

All zone substations in the Deniliquin area are in the Murray region.

The Deniliquin area sub-transmission system is supplied from Transgrid’'s 132/66kV sub-transmission substation.
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Sub-transmission Single Line Diagram of Finley area
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2.4.52 Coleambally Supply Area

Description of Coleambally area

All zone substations in the Coleambally area are in the Central region.

Essential Energy’s Coleambally 132/33kV sub-transmission substation is supplied from Transgrid’s 132kV
transmission powerlines 99L from Deniliquin and 99T from Darlington Point system.

2.4.53 Darlington Point Supply Area

Description of Darlington Point area

All zone substations in the Darlington Point area are in the Central region.

The Darlington Point area 132kV sub-transmission system is supplied from Transgrid’s 330/132kV sub-transmission
substation. Essential Energy owns the 132kV transmission lines supplying Hay and Hillston substations. The 33kV
sub-transmission originates from these substations.

An 85MW solar generator is located at Hillston and is connected to the Hillston 132/66kV sub-transmission substation
at 132kV via feeder 9JY.

A 5MW solar generator is located near Egansford and is connected to the Coleambally 132/33kV sub-transmission
substation at 33kV via feeder CLY4B4.
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Sub-transmission Single Line Diagram of Coleambally area
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2.4.54 Griffith Supply Area

Description of Griffith area

All zone substations in the Griffith area are in the Central region. The Griffith area sub-transmission system is
supplied from Transgrid’s 132/33kV sub-transmission substation.

Sub-transmission Single Line Diagram of Griffith area
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