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2 Executive summary

Summary

The lower Mornington Peninsula is supplied by a 66kV sub-transmission network supplying
Dromana (DMA), Rosebud (RBD) and Sorrento (STO) 66/22 kV zone substations. These three
zone substations together with other zone substations in the region including Frankston South
(FSH), Hastings (HGS) and Mornington (MTN) are supplied from the 220/66 kV transmission
connection point known as Tyabb Terminal Station (TBTS), the sole source of electricity supply to
the Mornington Peninsula from the Victorian shared transmission network.

The 66kV sub-transmission network which supplies this region is relatively long with the
transmission connection point located on the eastern side of the Mornington Peninsula and most
of the load centres located on the west side. This sub-transmission network is also highly utilised
at times of maximum demand. On the present forecast, it is estimated that the following sub-
transmission lines, which provide electricity supply to the region, will have maximum demands that
exceed their respective N-1 thermal ratings:

1 DMA-RBD No. 1 66kV line;
1 DMA-RBD No. 2 66kV line;
1 MTN-DMA 66KV line;

1 TBTS-DMA 66KV line; and
1 TBTS-MTN No.1 66kV line.

The other more pressing issue is the inability of the network to maintain voltage levels within
regulatory limits in the event of an outage of either the MTN-DMA 66kV line or the TBTS-DMA 66
kV line at high demand conditions, with the former being the more severe condition.

In November 2014, United Energy (UE) commenced the Regulatory Investment Test for
Distribution (RIT-D) consultation process to seek alternative options in addressing the need to the
proposed network option by publishing a Non-Network Options Report (NNOR).

In response to this consultation, UE received two detailed proposals from GreenSync Pty Ltd and
Aggreko Pty Ltd proposing alternative ways to address the need in the lower Mornington
Peninsula supply area. Energy Development Limited (EDL) responded that they will not be
submitting a non-network solution proposal for this particular limitation.

In the Draft Project Assessment Report (DPAR) published on 16 December 2016, UE compared
one credible network option and two credible hybrid options (comprising of non-network solutions
followed by a deferred network option) that were technically comparable in addressing the
identified need. The three credible options identified were:

1. Install a new 66kV line between Hastings and Rosebud zone substations, ready for service
by December 2020 (i.e. 2020-21 summer).

2. Contract with GreenSync Pty Ltd for demand reduction non-network support services and
implement their solution for a four year period starting December 2018, followed by Option
1 ready for service by December 2022 (i.e. 2022-23 summer).

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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3. Contract with Aggreko Pty Ltd for embedded generation non-network support services and
implement their solution for a five year period starting December 2019, followed by Option
1 ready for service by December 2024 (i.e. 2024-25 summer).

Based on the economic assessment (detailed later in this report), Option 2 satisfies the
requirements of the RIT-D and is therefore identified as the preferred option.

Purpose

This Final Project Assessment Report (FPAR) has been prepared by UE in accordance with the
requirements of clause 5.17.4(r) of the National Electricity Rules (NER).

This report has been prepared following the conclusion of the consultation on the DPAR and
represents the third and final stage of the Regulatory Investment Test for Distribution (RIT-D)
process. The purpose of this report is to identify the preferred credible option to address the sub-
transmission network limitations in the lower Mornington Peninsula.

The FPAR recommends no change to the preferred option from the DPAR. The preferred option is
Option 2. This recommended option has two stages of implementation:

Stage 1 - GreenSync demand reduction solution

First stage is to implement GreenSync four year demand reduction proposal in 2018-19 to defer
network investment by two years. It includes:

1 Contracting GreenSync to provide demand reduction at DMA, RBD and STO supply area
until the commissioning of new Hastings to Rosebud 66kV line project;

1 Enrolling C&I, Small Businesses, Utility and Residential DSM portfolios into GreenSync
advanced analytics PortfolioCM™ platform which, when integrated with UE SCADA
system, will have the capability to monitor constrained network elements to accurately
predict when and where constraint exist, and dispatch DSM assets at minimum cost to
maintain network security;

i Establishment cost;

9 Customer payments for voluntary load shedding.

The estimated cost of Stage 1 is $3.67 million in 2015-16 AUD.
Stage 2 - Install a new 66 kV line from Hastings to Rosebud
Implement second stage of the preferred option before summer 2022-23, which includes:

1 Installing approximately 53 km of new 66 kV line from Hastings (HGS) zone substation to
Rosebud (RBD) zone substation. The new line would be constructed along the south-
eastern coast (along the road reserve) of the Mornington Peninsula. Most of the route
would involve the reconstruction of existing overhead pole lines.

1 Installing three 66 kV circuit breakers, one at RBD and two at HGS zone substations.

1 Upgrade the TBTS-HGS No.1 and No.2 feeder exits at Tyabb Terminal Station (TBTS).

The estimated capital cost of Stage 2 is 29.5 million (x 10%) in 2015-16 AUD. Annual operating

and maintenance costs are anticipated to be around 0.5% of the capital cost. The expected

commissioning date of network augmentation is no later than December 2022.

Total Cost

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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The estimated total capital and operational cost (Stage 1 + Stage 2) of this recommended option is
35.0 million, in 2015-16 AUD.

This FPAR:

1 Provides background information on the sub-transmission network limitations in the lower
Mornington Peninsula.

1 Identifies the need which UE is seeking to address, together with the assumption used in
identifying that need.

Summarises and provides commentary on the submission(s) received.
Describes the credible options that are considered in this RIT-D assessment.

Describes the methods used in quantifying each class of market benefit.

=A == =2 =4

Quantifies costs (with a breakdown of operating and capital expenditure) and classes of
material market benefits for each of the credible options.

1 Provides reasons why differences in changes in voluntary load curtailment, costs to other
parties, option value and timing of other distribution investment do not apply to a credible
option.

1 Provides the results of NPV analysis of each credible option and accompanying
explanatory statements regarding the results.

9 Identifies the proposed preferred option for implementation.
Results of consultation on the Draft Project Assessment Report

On 16 December 2015, UE published the DPAR in accordance with clause 5.17.4(j) of the NER.

The purpose of this report was to provide a basis for consultation on the proposed preferred option

to address the network limitations within the lower Mornington Peninsula supply area. This report

stated that the recommended action would involve the i mp | ement ati on of Greens$S
demand management solution from summer 2018-19, followed by a deferred network investment

before December 2022.

Registered participants and interested parties were invited to lodge submissions on the matters
outlined in the DPAR by 2 February 2016.

No submissions were received.

Changes from the Draft Project Assessment Report

The NER requires that the FPAR includes matters detailed in the DPAR together with a summary
of, and response to, any submissions received in response to the DPAR. In the absence of any

submissions to the DPAR, this FPAR repeats the materials and analysis presented in the DPAR.
There has been no material changes to the FPAR.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Actual Maximum Demand recorded on 31 December 2015

The actual maximum demand measured as the summation of zone substation coincident demands

in lower Mornington Peninsula was recorded as 120 MVA on 31 December 2015 at 5:45pm (39

MVA at DMA, 40 MVA at RBD and 41 MVA at STO zone substations). The ambient temperature
conditions on the day represented a 54% PoE. Inthe DPAR,UE6s 50% POE maxi mum
forecast for summer 2015-16 was specified as 119.4 MVA.

The actual maximum demand recorded on the last day of 2015, reconfirms the validity of UE 6 s
maximum demand forecasting assumptions. Therefore the maximum demand forecasts presented
in the DPAR do not need to be reassessed for the purposes of the FPAR.

Gr eenSync 0 sintprnab gpprevals

UE has engaged key internal stakeholders to undertakea f or ma |l ri sk assessment
demand management solution in the lower Mornington Peninsula. This process has informed

contract negotiations for establishing a network support agreement with Greensync for
implementing the preferred solution highlighted in this FPAR. Execution of the network support
agreement will then be subject to U E Gngernal approval.

The need for investment

The lower Mornington Peninsula is supplied by a 66kV sub-transmission network supplying
Dromana (DMA), Rosebud (RBD) and Sorrento (STO) 66/22 kV zone substations. These three
zone substations together with other zone substations in the region including Frankston South
(FSH), Hastings (HGS) and Mornington (MTN) are supplied from the 220/66 kV transmission
connection point known as Tyabb Terminal Station (TBTS), the sole source of electricity supply to
the Mornington Peninsula from the Victorian shared transmission network.

The 66kV sub-transmission network which supplies this region is relatively long with the
transmission connection point located on the eastern side of the Mornington Peninsula and most
of the load centres located on the west side. This sub-transmission network is also highly utilised
at maximum demand. On the present forecast, it is estimated that the following sub-transmission
lines, which provide electricity supply to the region, will have maximum demands that exceed their
N-1 thermal ratings:

1 DMA-RBD No. 1 66KkV line;
1 DMA-RBD No. 2 66KkV line;
1 MTN-DMA 66KkV line;
1 TBTS-DMA 66kV line; and
1 TBTS-MTN No.1 66kV line.
The other more pressing issue is the inability of the network to maintain voltage levels within
regulatory limits in the event of an outage of either the MTN-DMA 66KV line or the TBTS-DMA 66
kV line at maximum demand conditions, with the former being the more severe condition.
The forecast impact of the ¢éidentiFgureldd needd di scl

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Figure 11 Forecast impact of the identified need
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Credible options for addressing the identified need

UE presented seven network options in the NNOR. Five of these options were regarded as not
being credible for reasons set out in that paper. The two credible options mentioned in the NNOR
have been assessed as attracting exactly the same market benefits. Therefore the more expensive
credible network option has been eliminated from further detailed RIT-D assessment.

Following the NNOR response submissions, two credible non-network solutions were identified
within the lower Mornington Peninsula supply area as having a potential to defer the proposed
network investment. Therefore, one detworkdand two don-network p | u s n eredible opkiohs
have been considered for further detailed study and application of the RIT-D.

Table 17 Credible options considered in the RIT-D

Option Description

1 Install a new 66 kV line between Hastings and Rosebud zone substations

This option includes:

1 Installing approximately 53 km of new 66 kV line from Hastings (HGS) zone substation to
Rosebud (RBD) zone substation. The new line would be constructed along the south-eastern
coast (along the road reserve) of the Mornington Peninsula. Most of the route would involve
the reconstruction of existing overhead pole lines.

1 Installing three 66 kV circuit breakers, one at RBD and two at HGS zone substations.

Upgrade the TBTS-HGS No.1 and No.2 feeder exits at Tyabb Terminal Station (TBTS).

Lower Mornington Peninsula Supply Area Project” UE-DOA-S-17-001
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The estimated capital cost of this option is 29.5 million (+ 10%) in 2015-16 AUD. Annual operating and
maintenance costs are anticipated to be around 0.5% of the capital cost.!

The implementation date for this option is before summer 2020-21 to maximise the net economic
benefit.

2 GreenSync non-network solution followed by deferred Option 1
This option is a hybrid of a non-network solution and network investment project.
Stage 1 - GreenSync non-network solution

The GreenSync four year demand reduction proposal defers network investment (as described in
Option 1 above) by two years to address the identified need.

This option includes:

1 Contracting GreenSync to provide demand reduction at DMA, RBD and STO supply areas
until commissioning of network project (as described in Option 1 above).

1 Enrolling commercial, industrial, small businesses, utility and residential demandd side
management portfolios into GreenSynco sdvanced analytics PortfolioCM™ platform which,
when integrated with UE6 SCADA system, will have the capability to monitor constrained
network elements to accurately predict when and where constraints exist, and dispatch
demand-side management assets at minimum cost to maintain network security.

1  Establishment cost components for a four year proposal include:
0 Solution integration and Project establishment
o PortfolioCM™ software licencing
o Portfolio setup cost for:
A Utility
A Commercial and industrial
A Small business
A Residential
1  Capacity cost ($/KW - weighted average across four portfolios)
1 Dispatch cost ($/kWh - weighted average across four portfolios)
The estimated cost of Stage 1 of this option is 3.67 million in 2015-16 AUD.

The implementation date for this stage is before summer 2018-19 to maximise the net economic
benefit.

Stage 2 - Install a new 66 kV line between Hastings and Rosebud zone substations
Second stage of this option is to implement network project by December 2022, which includes:

1 Installing approximately 53 km of new 66 kV line from Hastings (HGS) zone substation to
Rosebud (RBD) zone substation. The new line would be constructed along the south-eastern
coast (along the road reserve) of the Mornington Peninsula. Most of the route would involve
the reconstruction of existing overhead pole lines.

1 Installing three 66 kV circuit breakers, one at RBD and two at HGS zone substations.
1 Upgrade the TBTS-HGS No.1 and No.2 feeder exits at Tyabb Terminal Station (TBTS).

The estimated capital cost of Stage 2 is 29.5 million (£ 10%) in 2015-16 AUD. Annual operating and
maintenance costs are anticipated to be around 0.5% of the capital cost.

The implementation date for this stage is before summer 2022-23 to maximise the net economic
benefit.

Total cost

! Based on the average maintenance cost of overhead lines per km.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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The estimated total cost (Stage 1 + Stage 2) of this option is 35.0 million in 2015-16 AUD.

3 Aggreko non-network solution followed by deferred Option 1
This option is a hybrid of a non-network solution and network investment project.
Stage 1 - Aggreko non-network solution

Aggreko five year demand reduction proposal defers network investment (as described in Option 1
above) by four years to address the identified need.

This option includes:

1 Contracting Aggreko to provide embedded generation support at RBD zone substation until
the commissioning of network project (as described in Option 1 above).

1 Installation of Embedded diesel generators within RBD zone substation and connecting UE
network via the existing 22kV bus. Up to 18 generators of 1.4 MVA capacity will be installed
and connected in stages across the five year support period.

1 Establishment cost components for five year proposal include:

o Engineering, Noise, Emission, NER Studies, PLC, Communication, Software, Station
Controls, Protection and Safety Compliance cost

0 Project setup and decommissioning cost for every year
1 Capacity cost ($/kW - weighted average across four portfolios)
1  Dispatch cost ($/kWh - weighted average across four portfolios)
The estimated cost of Stage 1 is 9.65 million in 2015-16 AUD.

The implementation date for this non-network solution is before summer 2019-20 to maximise net
economic benefit.

Stage 2 - Install a new 66 kV line between Hastings and Rosebud zone substations
Second stage of this option is to implement network project by December 2024, which includes:

1 Installing approximately 53 km of new 66 kV line from Hastings (HGS) zone substation to
Rosebud (RBD) zone substation. The new line would be constructed along the south-eastern
coast (along the road reserve) of the Mornington Peninsula, clear of high bushfire risk zones.
Most of the route would involve the reconstruction of existing overhead pole lines.

1 Installing three 66 kV circuit breakers, one at RBD and two at HGS zone substations.
1 Upgrade the TBTS-HGS No.1 and No.2 feeder exits at Tyabb Terminal Station (TBTS).

The estimated capital cost of Stage 2 is 29.5 million (x 10%) in 2015/16 AUD. Annual operating and
maintenance costs are anticipated to be around 0.5% of the capital cost.

The implementation date for this stage is before summer 2024-25 to maximise the net economic
benefit.

Total cost

The estimated total cost (Stage 1 + Stage 2) of this option is 40.6 million in 2015-16 AUD.

The purpose of the RIT-D is to identify the preferred option that maximises the present value of net
market benefit to all those who produce, consume and transport electricity in the National
Electricity Market (NEM).? In order to quantify the net market benefits of each credible option, the
expected unserved energy under the base case (where no action is taken by UE) is compared
against the expected unserved energy with each of the credible options in place.

2AER: ARegul atory I nvestment Test for Distribution Application Guide
Available http://www.aer.gov.au/node/19146
Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Scenarios considered

The NER stipulates that the RIT-D must be based on a cost-benefit analysis that considers a
number of reasonable scenarios of future supply and demand.® In this particular RIT-D, UE notes
that different assumptions regarding future supply or transmission development are not expected
to impact on the assessment of alternative options.

In order to define reasonable scenarios, UE examined the sensitivity of net market benefits to a
change in key input variables or value within the base (expected) estimates that drive market
benefits. Table 2 below lists the variables and respective ranges adopted for the purpose of
defining reasonable scenarios.

Table 27 Variables and ranges adopted for the purpose of defining scenarios

Low Case Base Case High Case

Base estimate minus 3% per | U E @815 maximum Base estimate plus 3% per
Maximum annum of the total forecast demand forecast for STO, | annum of the total forecast
Demand demand growth at DMA, DMA and RBD zone demand growth at DMA,
RBD and STO substations RBD and STO
Cepiitel] cost Base estimate minus 10% $29.5m Base estimate plus 10%
Value of
f;?;gmte; Base estimate minus 15% $32.1/kWh Base estimate plus 15%
(VCR)
Discount rate Base estimate minus 1% 6.12% Base estimate plus 1%
Average
;)/:?égrlan spot Base estimate minus 50% $50/MWh Base estimate plus 50%

As the combination of possible scenarios, with 12 variables, is a very high number, and given that
only reasonable scenarios should be considered in the RIT-D assessment, UE has defined
different maximum demand levels as three credible scenarios to test the robustness of this RIT-D
assessment.

I ®8ase demand growth scenariod(or the most likely scenario),
1 6 dw demand growth scenario§ and
1 6 igh demand growth scenariod

The above mentioned sensitivities were studied under these three scenarios.

Table 3 shows results of scenario and sensitivity analysis. The shaded cell in each row indicates
the option that maximise the net mar ket benefit foc

3 NER: clause 5.17.4(c) paragraph 1

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Table 37 Reasonable scenarios under consideration i Base, Low and High Demand Growth

Base Demand Growth Case Net Economic Benefit ($,000)

1-Network 2-GreenSync +

3-Aggreko +

Sensitivity on Base Demand Growth Case Investment Timing Network Aug Timing Network Aug Timing
No Change (Base Case) $31,871 2021 $32,142 2019 $29,812 2020
Discount Rate 5.12% $37,407 | 2021 $37,303 | 2019 $34,454 | 2020
Discount Rate 7.12% $27,264 | 2022 $27,715 | 2019 $25,837 | 2020
Network Investment cost -10% $34,160 | 2021 $34,166 | 2019 $31,600 | 2020
Network Investment cost +10% $29,686 | 2022 $30,118 | 2019 $28,023 | 2020
VCR -15% $24,116 | 2022 $24,126 | 2019 $21,883 | 2020
VCR +15% $39,786 | 2021 $40,159 | 2019 $37,740 | 2020
Average Victorian spot price -50% $30,901 2022 $31,261 2019 $29,075 2020
Average Victorian spot price +50% $32,867 2021 $33,024 2019 $30,548 2020

Net Economic Benefit ($,000)

Low Demand Growth Case

Sensitivity on Low Demand Growth Case I?\;/,\(Iaittvr:\oer:t Timing ZI;I(?;;\?V?E)X]UC; Timing Iél;e?v%g:ﬁk:ug Timing
No Change (Low Case) $13,504 2023 $13,712 2020 $11,468 2021
Discount Rate 5.12% $16,528 2022 $16,389 2020 $13,627 2021
Discount Rate 7.12% $11,102 2023 $11,449 2020 $9,653 2021
Network Investment cost -10% $15,647 2022 $15,615 2020 $13,149 2021
Network Investment cost +10% $11,479 2023 $11,809 2020 $9,787 2021
VCR -15% $8,705 2023 $8,651 2020 $6,484 2021
VCR +15% $18,466 2022 $18,773 2020 $16,452 2021
Average Victorian spot price -50% $12,625 2023 $12,901 2020 $10,820 2021
Average Victorian spot price +50% $14,433 2022 $14,523 2020 $12,117 2021

High Demand Growth Case Net Economic Bengfit ($,000)

o . 1-Network . 2-GreenSync + . 3-Aggreko + A
Sensitivity on High Demand Growth Case VST Timing Network Aug Timing Network Aug Timing

No Change (High Case) $54,764 2021 $54,912 2018 $52,549 2019
Discount Rate 5.12% $63,125 2020 $63,024 2018 $60,144 2019
Discount Rate 7.12% $47,591 2021 $47,905 2018 $46,088 2020
Network Investment cost -10% $57,053 | 2021 $57,065 | 2018 $54,452 | 2019
Network Investment cost +10% $52,475 | 2021 $52,759 | 2018 $50,668 | 2020
VCR -15% $43,415 2021 $43,290 2018 $41,124 2020
VCR +15% $66,144 2020 $66,534 2018 $64,098 2019
Average Victorian spot price -50% $53,767 | 2021 $53,970 | 2018 $51,732 | 2019
Average Victorian spot price +50% $55,761 2021 $55,854 2018 $53,366 2019
Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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NPV Results

Table 3 sets out a comparison of the present value of net market benefits of each option under all
reasonable scenarios, over a twenty-year period.

The results set out in the table above show:

1
|l

Option 2 maximises net market benefit under the base case set of assumptions;

Option 2 maximises net market benefit under majority of scenarios involving the variation of
assumptions within plausible limits;

Option 1 maximises net market benefit under:
o low discount rate sensitivity of Base, Low and High demand growth scenarios;
o low VCR sensitivity of Low and High demand growth scenarios; and
0 low investment cost sensitivity of Low demand growth scenario;

Option 3 has lower net economic benefits under all studied scenarios by a reasonable
margin.

This RIT-D assessment demonstrates that Option 2 maximises the present value of net market
benefits under base case and majority of other reasonable scenarios considered. The preferred
option for investment is therefore Option 2: Implementing Gr e e n S yfaurcyéas demand
management solution by December 2018 followed by the commissioning of the new 66 kV line
from Hastings to Rosebud zone substation by December 2022. This option satisfies the
requirements of the RIT-D.

The timing of this proposed investment is sensitive to the demand growth in lower Mornington
Peninsula supply area. The economic timing of the proposed preferred option is when the
annualised cost of power supply interruption exceeds the annualised cost of the proposed
preferred option.

I The timing of the proposed preferred Option 2 is before summer 2018-19under t he
cased r easonab lndertieanegt lkelyisaenalo). . e . u
1 There may be scope for deferring the proposed preferred option by one year if:

0 the maximum demand growth at DMA, RBD and STO is 3% per annum lower than
base estimates i that is, the maximum demand at lower Mornington Peninsula is
approximately 2-3 MW per annum lower than the base case forecast.

1 The proposed preferred option may be implemented a year earlier if:

0 The maximum demand growth at DMA, RBD and STO is 3% per annum higher than
base estimates.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Recommendation

The recommended option is to proceed with Option 2 as defined in Table 1.

Next steps

This FPAR represents the final stage of the RIT-D process.

In accordance with the provisions set out in clause 5.17.5(c) of the NER, Registered Participants
or interested parties may, within 30 days after the publication of this report, dispute the conclusions
made by UE in this report with the Australian Energy Regulatory (AER). Accordingly, Registered
Participants and interested parties who wish to dispute the recommendation outlined in this report
must do so by 15t August 2016.

Any parties raising such a dispute are also required to notify the United Energy Manager Network
Planning at planning@ue.com.au.

Al'l submissions will bé published on UEOGs website.

If no formal dispute is raised, UE will commence with the activities necessary to proceed with the
implementation of the preferred option.

4 if you do not want your submission to be publically available, please clearly stipulate this at the time of lodgment.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
Page 15 of 69


mailto:planning@ue.com.au

RIT-D Final Project Assessment Report Cﬂ

UNITED ENERGY

3 Introduction

This Final Project Assessment Report has been prepared by United Energy (UE) in accordance
with the requirements of clause 5.17.4(r) of the National Electricity Rules (NER).

This report represents the third and final stage of the consultation process in relation to the
application of the Regulatory Investment Test for Distribution (RIT-D) on potential credible options
to address the sub-transmission network limitations in the lower Mornington Peninsula.

The Non Network Options Report (NNOR) in relation to this RIT-D was published on 26 Nov 2014,
followed by the Draft Project Assessment Report (DPAR) on 16 Dec 2015.

This report:

1 Provides background information on the sub-transmission network limitations in the lower
Mornington Peninsula.

9 Identifies the need which UE is seeking to address, together with the assumption used in
identifying that need.

Summarises and provides commentary on the submission(s) received on the NNOR.
Describes the credible options that are considered in this RIT-D assessment.

Describes the methods used in quantifying each class of market benefit.

=A = =2 =

Quantifies costs (with a breakdown of operating and capital expenditure) and classes of
material market benefits for each of the credible options.

1 Provides reasons why differences in changes in voluntary load curtailment, costs to other
parties, option value and timing of other distribution investment do not apply to a credible
option.

1 Provides the results of NPV analysis of each credible option and accompanying
explanatory statements regarding the results.

1 Identifies the proposed preferred option, which is implementation of GreenSyncd $our year
demand management solution from summer 2018-19 followed by the installation of the new
66kV line from Hastings to Rosebud zone substations before December 2022.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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4 ldentified Need

4.1 Network overview

The geographic area that comprises the lower Mornington Peninsula include Cape Schanck,
Dromana, Flinders, Main Ridge, McCrae, Portsea, Red Hill, Rosebud, Rye, Shoreham and
Sorrento. The electricity demand in this region is made up of predominantly residential sector
demand with the majority of the population load centres based along the coastline of Port Phillip
Bay. Pockets of commercial and light industrial sectors are also based in the major population
centres.

The lower (south-western) Mornington Peninsula is currently supplied by Dromana (DMA),
Rosebud (RBD) and Sorrento (STO) 66/22kV zone substations as illustrated in Figure 2.

Figure 27 Geographical regions of the lower Mornington Peninsula
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Recent trends have shown a large growth in electricity demand in the residential sector on the
Mornington Peninsula. The number of permanent residents is increasing as holiday homes are
being converted into permanent dwellings, residential developments and retirement villages.®
Within the UE network, the strongest increase in population growth over the 2016 to 2025 period is
expected in the Mornington Peninsula region (1.4 per cent per annum) ©.

5 The Mornington Peninsula is predicted to have the strongest population growth in the UE service area over the next 10 years. The

predicted annual average population growth in the Mornington Peninsula is about 1.6% over the 2015 to 2025 period compared to an

average of 1.1% for the total UE service area.

5 NIER 2015-16 Maximum Demand forecast report.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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The Mornington Peninsula remains o n e of Mel bour neds pr e milher hol
population being serviced rises from approximately 150,000 residents to more than 200,000 during
the peak summer months.’

Figure 3 below illustrates the existing sub-transmission network arrangements in the lower
Mornington Peninsula.

Figure 37 Existing sub-transmission configuration in the Mornington Peninsula (schematic view)
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The existing sub-transmission network supplying DMA, RBD and STO zone substations consist of:
One 66KV line from Tyabb Terminal Station (TBTS) to DMA zone substation;
One 66kV line from Mornington (MTN) zone substation to DMA zone substation;

Two 66KV lines from DMA to RBD zone substation; and

= = = =1

Two 66kV radial lines from RBD to STO zone substations.

This network is currently supporting more than 120MVA of electrical load at times of maximum
demand. The lengths of the 66 kV line segments from TBTS to DMA, to RBD and finally to STO
are 29 km, 12 km and 18 km respectively, indicating that the supply route extends for 59 km.

7 Mornington Peninsula Shire: Shire Strategic Plan 2013i 2017. Available at: http://www.mornpen.vic.gov.au/files/6729cd5c-324b-4¢83-
8a6bb-al1270109b2aa/Shire_Strateqgic_Plan_2013-2017.pdf

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Given the relatively long length of the sub-transmission network and high demand, capacitor banks
are installed at STO and RBD zone substations to provide reactive power compensation for the
load, with one bank at STO used to slightly over-compensate the power factor to minimise reactive
power losses in the 66 kV lines. Both these stations are currently operating near unity power
factor. Although DMA zone substation is not equipped with any capacitor banks, the zone
substation also operates near unity power factor due to the use of pole-mounted capacitor banks
within the 22kV distribution network. The effectiveness of these devices together with the on-load
tap changers (of zone substation transformers) to maintain voltage levels within acceptable levels
is diminishing rapidly in the event of loss of one of the sub-transmission lines to DMA zone
substation during maximum demand conditions because of the magnitude of the losses along the
66 kV lines, particularly for loss of the MTN-DMA 66kV line.

The distribution network in the lower Mornington Peninsula is characterised by relatively long
distribution feeders with below average reliability performance compared to the overall UE
network. As a result, the transfer capability in this region is limited during summer maximum
demand conditions. The extent of the distribution network in this region is illustrated in Figure 4.

Figure 471 Existing distribution network in the Mornington Peninsula
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4.2  Description of the identified need

4.2.1 Voltage collapse limitation

The lower Mornington Peninsula is currently supplied by DMA, RBD and STO zone substations.
An unplanned outage on either of the incoming 66kV sub-transmission lines to DMA (i.e. MTN-
DMA or TBTS-DMA) during summer maximum demand conditions could cause voltage in the
lower Mornington Peninsula to drop uncontrollably, leading to voltage collapse and ultimately
supply interruption to the entire region. In order to avoid voltage collapse, pre-emptive load
reductions would be required during summer maximum demand periods.

The figure below depicts the historical actual maximum demand in the lower Mornington
Peninsula, 10%® and 50%° PoE summer maximum demand forecasts together with the voltage
collapse limits.

Figure 51 Forecast maximum demand against voltage limits for lower Mornington Peninsula®®
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As illustrated above:

1 An unplanned outage of the MTN-DMA 66kV line at 10% PoE summer maximum demand
conditions is expected to lead to voltage collapse in the lower Mornington Peninsula from
summer 2015-16 and under 50% PoE summer maximum demand conditions from summer
2017-18. Therefore, pre-contingent load curtailment may be required from this time to
maintain regulatory compliance with respect to voltage.

8 This forecast is also referred to as having a 10% probability of exceedance. It represents a forecast that is expected, on average, to
be exceeded once in ten years.

9 This forecast is also referred to as having a 50% probability of exceedance. It represents a forecast that is expected, on average, to
be exceeded once in two years.

10 The voltage limits under each credible contingency were calculated using a series of PSS/E (power system simulation software)
simulations by considering various loading scenarios.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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1 Anunplanned outage of the TBTS-DMA 66 kV line at 10% PoE summer maximum demand
conditions is expected to lead to voltage collapse in the lower Mornington Peninsula from
summer 2019-20. Therefore, pre-contingent load curtailment may be required from this
time to maintain regulatory compliance with respect to voltage.

The table below summarises the forecast impact of the voltage collapse limitation, in particular:

1 doad at risk§ which is the MVA load shedding required to address the voltage collapse
limitation at 10% PoE maximum demand forecast. This represents the pre-emptive load
reduction.

1 dHours at riskd which is the duration of load shedding required to address the voltage
collapse limitation.

1 dxpected Unserved Energy at Riskd!, which is portion of the energy at risk after taking into
account the probability of the demand conditions occurring.

1 d&xpected Value of Unserved Energybis obtained by multiplying the expected unserved
energy by the Value of Customer Reliability (VCR).

Table 471 Forecast voltage limitation

Load at Risk?!? Hours at Risk Expected Unserved Expected Value of
Energy at Risk Unserved Energy
((YAVZA) (Hours) (kWh) (%$,000)
2015-16 9 3 5,109 164
2016-17 9 3 5,609 180
2017-18 11 4 8,231 264
2018-19 14 5 16,224 521
2019-20 17 5 27,789 893
2020-21 22 8 52,663 1,692
2021-22 27 13 92,323 2,966
2022-23 31 19 141,611 4,549
2023-24 33 23 179,718 5,774
2024-25 39 28 269,460 8,657

11 The expected unserved energy is the portion of the energy at risk taking into account the probability of an outage, combined with a
30% weighting of the 10% PoE demand and 70% weighting of the 50% PoE demand, as described in Section 5.3.
12 The maximum load reduction required to address the voltage limitation (assumes no diversity between the three zone stations).

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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4.2.2 Insufficient thermal capacity in sub-transmission network

On the present forecast, it is estimated that the following sub-transmission lines*®, which provide
electricity supply to the lower Mornington Peninsula, will have maximum demands that exceed
their respective N-1 thermal ratings:

DMA-RBD No.1 66 kV line for loss of the DMA-RBD No.2 66 kV line.

DMA-RBD No.2 66 kV line for loss of the DMA-RBD No.1 66 kV line.

MTN-DMA 66 kV line for loss of the TBTS-DMA 66 kV line.

=A = = =

TBTS-DMA 66 kV line for loss of the MTN-DMA 66 kV line.
 TBTS-MTN No.1 66 kV line for loss of TBTS-DMA 66 kV line.**

Unlike other parts of the UE network where load can be transferred to adjacent sub-transmission
systems, the load transfer capability away from the abovementioned network is significantly
limited. This is because:

1 For the DMA-RBD lines which supply RBD and STO zone substations, only RBD has off-
loading capability of 16.6 MVA to neighbouring DMA zone substation in 2015-16.

1 For the TBTS-DMA and MTN-DMA lines which supply DMA, RBD and STO zone
substations, only DMA has off-loading capability of 8.0 MVA to neighbouring MTN zone
substation in 2015-16.

1 For the TBTS-MTN No.1 line which supplies the DMA, FSH, MTN, RBD and STO zone
substations, a limited amount of load can be transferred from MTN to neighbouring FSH
(3.6 MVA in 2015-16) and to HGS (5.5 MVA in 2015-16) zone substations.

1 It has a highly utilised distribution feeder network with below average reliability
performance.

The table below summarises the forecast impact of thermal limitations, in particular:

I doad at risk§ which is the MVA load shedding required to address the abovementioned
thermal limitations at 10% PoE maximum demand forecast (i.e. the worst case scenario).
This represents a post-contingent load reduction after considering the impact of load
transfer capability.

I d&Hours at risk§ which is the duration of load shedding required addressing the
abovementioned thermal limitations.

1 d&xpected Unserved Energy at Riskd®, which is portion of the energy at risk after taking into
account the probability of the demand conditions occurring and plant unavailability.

13 Only the outages that lead to overload and results in the highest loading levels of the remaining sub-transmission network are listed.
14 The TBTS-MTN No.1 66 kV line also becomes overloaded following the loss of the TBTS-MTN No.2 66 kV line.

15 The expected unserved energy is the portion of the energy at risk taking into account the probability of an outage, combined with a
30% weighting of the 10% PoE demand and 70% weighting of the 50% PoE demand, as described in Section 5.3.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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1 d&xpected Value of Unserved Energybis obtained by multiplying the expected unserved
energy by the Value of Customer Reliability (VCR).

Table 57 Forecast thermal limitations

Load at Risk Hours at Risk Expected Unserved Expected Value of
Energy at Risk Unserved Energy
(MVA) (Hours) (kWh) (%$,000)
2015-16 12 12 281 10
2016-17 13 13 319 11
2017-18 14 15 359 12
2018-19 17 23 592 20
2019-20 19 30 760 25
2020-21 21 32 954 31
2021-22 24 39 1,402 46
2022-23 26 41 1,835 60
2023-24 28 52 2,460 80
2024-25 31 68 3,258 106
Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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4.3 Bushfire exposure

Large areas of natural bush, state parks, local reserves, rural fields and other vegetation co-exist
along populated areas of the Mornington Peninsula. Therefore, there exists a higher threat of
bushfire in many parts of this region compar

In recent years, UE has observed four separate incidents of sub-transmission line forced outages
as a result of bushfire-related incidents in the area. Two of these incidents related to outage of
both the DMA-RBD 66 kV lines (i.e. N-2 outage). This resulted in total loss of supply to a majority
of the lower Mornington Peninsula (i.e. all of RBD and STO zone substations). The prospect of
bushfire-related factors leading to outage of both the DMA-RBD 66 kV lines is greater in the area
of Arthurs Seat Park where both lines traverse in close proximity in difficult to access terrain with
thick vegetation.

In light of recent events, UE considers the loss of both the DMA-RBD 66 kV lines, due to bushfire-
related incidents, to be a credible contingency event. UE has not quantified this risk as part of this
report. Instead, UE discusses qualitatively whether each potential credible option discussed in
Section 7 addresses the risk of loss-of-supply under an N-2 contingent event.

4.4  Closing comments on the need for investment
The following limitations are to be addressed by this RIT-D:

I From summer 2015-16, an unplanned outage of one of the incoming sub-transmission lines
to DMA zone substation during 10% PoE summer maximum demand conditions is
expected to lead to voltage collapse in the lower Mornington Peninsula.

1 From summer 2015-16, an unplanned outage of a critical sub-transmission line during
summer maximum demand conditions is expected to lead to supply interruptions in the
lower Mornington Peninsula due to thermal overload of remaining in-service sub-
transmission lines.

9 Outage of both the DMA-RBD 66 kV lines due to bushfire incidents are expected to lead to
total loss of supply to a majority of the lower Mornington Peninsula until one or both lines
are fully restored.

In light of the growing demand and the forecast increase in load-at-risk, UE examined a number of
options to alleviate the identified need in the NNOR. Out of these options, the three most credible
options are outlined in Section 7 of this report.

ed
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4.5 Quantification of the identified need
The table below summarises the forecast impact of the identified need discussed in Section 4.2.
The table shows:

1 doad at risk§ which is the MVA load shedding required to address the sub-transmission
network limitations at 10% PoE maximum demand forecast. This represents both the pre-
contingent load reductions and post-contingent load reductions.

1 dHours at risk§ which is the duration of load shedding required to address the sub-
transmission limitations.

1 dxpected Unserved Energy at Riskd®, which is portion of the energy at risk after taking into
account the probability of the limitation occurring, including the probability of the demand
conditions occurring.

1 d&xpected Value of Unserved Energybis obtained by multiplying the expected unserved
energy by the Value of Customer Reliability (VCR).

Table 67 Forecast sub-transmission network limitations in the lower Mornington Peninsula

Voltage Limitation Thermal Limitation Total Limitation
(Pre-contingent) (Post-contingent)
Load at Risk Hours at Load at Risk Hours at Expected Expected
Risk Risk Unserved Value of
Energy at Unserved
Risk Energy
((YAYZAY) (Hours) ((YAYZAY) (Hours) (kwWh) (%,000)
2015-16 9 3 12 12 5,390 173
2016-17 9 3 13 13 5,928 191
2017-18 11 4 14 15 8,589 276
2018-19 14 5 17 23 16,816 541
2019-20 17 5 19 30 28,549 918
2020-21 22 8 21 32 53,608 1,723
2021-22 27 13 24 39 93,726 3,011
2022-23 31 19 26 41 143,446 4,609
2023-24 33 23 28 52 182,178 5,853
2024-25 39 28 31 68 272,718 8,762

16 The expected unserved energy is the portion of the energy at risk taking into account the probability of an outage, combined with a
30% weighting of the 10% PoE demand and 70% weighting of the 50% PoE demand, as described in Section 5.3.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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5 Key assumptions in relation to the Identified Need

5.1 Method for quantifying the identified need

The identified need that is addressed by this RIT-D, presented in Section 4.5, is comprised of the
following components:

1 Expected unserved energy due to voltage collapse limitation in the lower Mornington
Peninsula; and

1 Expected unserved energy due to insufficient thermal capacity in the sub-transmission
network.

The section below summarises the method adopted to quantify the abovementioned risks.

5.1.1 Expected unserved energy due to voltage collapse limitation

In order to avoid the voltage collapse limitation and maintain voltage stability, load must be
reduced during system normal conditions (i.e. prior to an outage) at times when the total lower
Mornington Peninsula demand reaches the voltage collapse limit to maintain regulatory
compliance. The expected unserved energy due to voltage collapse limitation was calculated as
follows:

9 Identify the expected unserved energy under system normal conditions by comparing the
total demand in the lower Mornington Peninsula (i.e. combined demand at DMA, RBD and
STO zone substations) against the voltage collapse limit using a 30% weighting for a 10%
PoE and 70% weighting for a 50% PoE demand forecast.

5.1.2 Expected unserved energy due to insufficient thermal capacity

The expected unserved energy due to insufficient thermal capacity in the sub-transmission
network was calculated as follows:

1. Identify the expected unserved energy in the following sub-transmission network under
system normal conditions (i.e. N condition) and following loss of a critical sub-transmission
line (i.e. N-1 condition) taking into account the probability of failure:

a. DMA-RBD No. 1 and No. 2 lines which supplies RBD and STO zone substations.
b. TBTS-DMA line which supplies DMA, RBD and STO zone substations.
c. MTN-DMA line which supplies DMA, RBD and STO zone substations.

d. TBTS-MTN No.1 line which supplies DMA, FSH, MTN, RBD and STO zone
substations.

The combined expected unserved energy from (a) to (d) represents the expected unserved energy
that is to be addressed due insufficient thermal capacity in the sub-transmission network.

This assessment includes the impact of load transfer capability. Analysis indicated that the total
risks to be addressed due to insufficient thermal capacity in the sub-transmission network is

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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greater under the scenario that considers the impact of load transfers compared to the scenario
that excludes such transfers.'” This is due to significant incremental risks in the distribution feeder
network, particularly during N-1 conditions where the distribution feeders are exposed to greater
level of risk given increased utilisation. Thermal limitation component, on average, forms only 3%
of the total energy at risk per year. Market benefits realised from considering adjacent distribution
feeder risk is negligibly small.

In order to realise market benefits arising from load transfers to neighbouring network during
emergency conditions, the available load transfer capability must be optimised such that the
incremental risks in the distribution feeder network is reduced (particularly under N-1 conditions).
This requires significant iterative modelling assessment which would be disproportionate to any
additional benefits that may be identified given:

9 High proportion of the identified need relates to the voltage collapse limitation. Any
additional benefits realised from load transfers during emergency conditions would not
alter the timing of proposed augmentation nor alter the outcome of this RIT-D.

1 The available load transfer is already limited and expected to deteriorate. Further
reduction is unlikely to yield significant market benefits.

Due to this reason, adjacent distribution feeders:
RIT-D assessment.

5.2 Forecast maximum demand

Forecasts of the 10% PoE and 50% PoE summer maximum demand for the relevant zone
substations and sub-transmission systems in the lower Mornington Peninsula are presented in
figures below. These forecasts are based on the base (expected) economic growth scenario.

7 Load transfer capability away from sub-transmission systems on the UE network was calculated for summer 2015-16 as part of
contingency planning studies.

Lower Mornington Peninsula Supply Area Project~ UE-DOA-S-17-001
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Figure 67 10% PoE summer maximum demand forecasts at DMA, RBD and STO zone substations
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Figure 77 10% PoE summer maximum demand forecasts of relevant 66kV sub-transmission systems
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Figure 87 50% PoE summer maximum demand forecasts at DMA, RBD and STO zone substations
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Figure 97 50% PoE summer maximum demand forecasts of relevant 66kV sub-transmission systems
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The actual maximum demand in the lower Mornington Peninsula was recorded as 120 MVA on 31

December 2015 at 5:45pm (39 MVA at DMA, 40 MVA at RBD and 41 MVA at STO zone
substations). In the DPAR, UEG6s 50% PoE -l®avasi mum d
specified as 119.4 MVA.

The actual maximum demand rec or d e d on t he | ast day of 2015, \Y
forecasting assumptions.
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The amount of expected unserved energy is estimated in this report by taking 30% weighting of
the unserved energy at 10% PoE demand forecast and 70% weighting of the unserved energy at
50% PoE demand forecast.

5.3 Characteristic of load profile

The Mornington Peninsul a r e maseasonal lwliday destinatidhe. /A our ne
such, the maximum demand occurs during summer holiday periods as illustrated in Figure 10.

Figure 107 Load profile for lower Mornington Peninsula (2011-12)
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A typical load profile on the day of summer maximum demand is presented in Figure 11.

Normally, the electricity demand in the lower Mornington Peninsula remains relatively low during
the early hours of the day, with a large increase in demand during the afternoon to early evening
hours.
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