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1. Executive Summary  
This Executive Summary sets out an overview of the proposed investment including the underlying need, 
our recommended solution, a discussion of the key drivers, and the options considered to address the 
need. These aspects are covered in detail in the body of the Case for Investment (CFI). 

1.1 Need / Background  
The Box Hill development area is comprised of Box Hill, Box Hill Industrial and Box Hill North precincts, 
will altogether deliver 14,000 new homes, two town centres and village centres, 133 hectares of 
employment land, 58 hectares of recreational and environmental space, new primary and high schools. 
The development will ultimately require an estimated capacity of 73MVA by 2041. Development has 
already begun in both locations, with new homeowners now starting to occupy the new residential 
subdivisions. Endeavour Energy established a staged delivery of 132/22kV Box Hill zone substation to 
supply the initial stages of the development. The initial investment was subject to a RIT-D process. 
Investment was granted for Stage 1 of the Box Hill zone substation (ZS), consisting of one 45MVA 
transformer and one transmission feeder from Vineyard BSP to Box Hill ZS, which is set to be 
commissioned in 2023 with a future transformer to be commissioned at a later date.  

This CFI includes options to address the growing demand in this area which is set to exceed the capacity 
of Box Hill ZS (Stage 1) from 2027 onwards. From then, there will be a large amount of load at risk and 
ultimately sustained involuntary load shedding, resulting in considerable unserved energy and loss of 
supply. Investment into additional electrical capacity in this area is required to reduce this risk. 

Figure 1 below is the decision rule from the growth servicing strategy. The identified need is such that it is 
sub-optimal for Endeavour Energy to do nothing because: 

• Based on characteristics of growth, this investment is classified as brownfield because of the 
densification in the area due to growth in residential load. 

• Significant net market benefits1 can be achieved with investment options compared against the base 
case ('BAU activities’). 

 

Figure 1: Decision Rule from Endeavour Energy's Growth Servicing Strategy  

 
1 Refer to Growth Servicing Strategy for definitions of greenfield and brownfield sites 
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1.2 Options Considered 
1.2.1 Long Term Network Options 
Table 2 outlines the options for the total scope of the project. Note that the network solutions build upon 
Stage 1 infrastructure at Box Hill ZS, consisting of 1x 45 MVA transformer and 1x 132kV transmission 
feeder from Vineyard BSP to Box Hill ZS.  The table shows that Option 2A represents the highest value 
(economic benefit), being NPV positive of $1,328 Million compared to Option 2B, even with the sensitivity 
& scenarios considered in Section 3.3. This option provides significant market benefit by reducing the 
amount of involuntary load shedding (i.e., expected unserved energy) when compared to the BAU base 
case (Option 1). In addition to being the least cost option, Option 2A also offers the following benefits: 

• Provides a secondary market benefit of providing a ring supply with alternate back-up to Box Hill 
ZS when compared to Option 2B  

• Avoids the potential difficulties of the feeder route in Option 2B as detailed in Section 3.2.2. 

• A connection application for a data centre in Rouse Hill has been received, requesting N-1 supply 
at 132kV. As there is only 1 spare circuit breaker at Mungerie Park ZS2, the data centre customer 
must be looped between Mungerie Park ZS and Box Hill ZS. The cost of looping in the data centre 
customer has not been included within NPV calculations as the timing of the data centre is unclear 
at this stage. However, it is noted that Option 2A will allow Endeavour Energy to supply this 
customer by extending the proposed 132kV feeder by an additional 2.3km while Option 2B would 
require an additional 8.9km of cable.  

For these reasons, Option 2A is the preferred long-term credible network configuration for the project's 
overall scope. 

Table 2: Options for the Total Scope 

Option Description Solution 
Type 

Central NPV 1 
$M 

Weighted NPV2  
$M 

Rank Comments 

2A 

Augment Box Hill ZS to a 
firm 45MVA 132/22kV ZS in 
FY29 
 
(1x 45 MVA Transformer & 1x 
132kV feeder from Mungerie 
Park ZS) 

 

Network 
solution 1,327.8 1,585 1 

 
Best NPV, Preferred 
Long Term Network 

Option  

2B 

Augment Box Hill ZS to a firm 
45MVA 132/22kV ZS in FY29  
 
(1x 45 MVA Transformer & 1x 
132kV feeder from Vineyard 
ZS) 

 

Network 
solution 1,325.7 1,583 2 Technically feasible, 

lower net benefits 

Notes:  
1: The NPV is based on the central demand scenario. 
2: Weighted NPV as per Section 3.3. A weighted case has been calculated using a 50:25:25% weighting of the Central, Low and 
High demand forecast scenarios. This is a reasonable approach to incorporate the uncertainty in the timing of development across 
the three scenarios that form the basis of the demand forecasts 
 

 

 
2 Refer to Section 3.2.2 
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1.2.2 Non-Network Options 
The New Technology Master Plan (NTMP) tool was used to evaluate credible non-network options with 
the constraint of Stage 1 Box Hill ZS consisting of only 1x 45 MVA transformer. The NTMP tool and the 
subsequent qualitative analysis found at least two credible non-network options (Battery Energy Storage 
System (BESS) & Behavioural Demand Response), which could defer network investment. 

However, it should be noted that these non-network options do not provide transmission-level (132kV) N-1 
supply security for Box Hill ZS, and hence there remains a load at risk at the transmission level.  

1.3 Recommendation and Next Steps 
 

Based on Endeavour Energy’s RIT-D process (Figure 2), it is recommended that:  

• A Non-Network Options Report be issued seeking submissions for non-network options prior to 
proceeding to the Draft Project Assessment Report (DPAR), given that there are credible non-
network options available.  

• If a feasible non-network option submission is received, the economic evaluation for this project 
will be revised to assess whether the non-network option will defer the preferred network option.  

• The CFI will be finalised at the completion of the RIT-D process and a final approval will then be 
submitted to confirm if the scope will include a non-network option and if the recommended timing 
of investment of the preferred network option will change. 

• If a feasible and cost-effective non network option is not received, the best Network Present Value 
(NPV) network solution is the augmentation of Box Hill ZS with a second 45 MVA transformer and 
a second 132kV feeder from Mungerie Park ZS (Option 2A) to supply the Box Hill area. Currently, 
this option represents a high value (economic benefit) being NPV positive $1,328 Million and 
represents the best option to meet the supply requirements for customers. This option is estimated 
to cost $17.6 Million plus a contingency of $1.7 Million for a total of $19.3 Million and is expected 
to be spread over two years from 2027 to 2028. 

• It is recommended that the project value of $19.3 Million to be approved for consideration in the 
FY25-FY29 regulatory period.  

 

Figure 2: Endeavour Energy's RIT-D Process for this Project 
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2. Project Proposal 

2.1 Identified Need or Opportunity  
The Box Hill development area comprises the Box Hill, Box Hill Industrial and Box Hill North precincts, 
which will deliver 14,000 new homes, two town centres and village centres, 133 hectares of employment 
land, 58 hectares of recreational and environmental space, new primary and high schools. The 
development will ultimately require an estimated capacity of 73MVA by 2041. Development has already 
begun in both locations, with new homeowners now starting to occupy the new residential subdivisions. 

The Box Hill development area consists of three main precincts. These are Box Hill, Box Hill Industrial and 
Box Hill North. The Box Hill and Box Hill Industrial precincts are part of the NSW Government’s North 
West Priority Growth Area. Both precincts will deliver approximately 10,000 new homes, employment 
lands and a new town centre. Box Hill North is being developed by a single private developer and will 
deliver approximately 4,000 new homes with a new town centre. 

 

Figure 3 – Box Hill development area 
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Box Hill & Box Hill Industrial Precinct 

The Box Hill and Box Hill Industrial precincts are part of the NSW Government’s North West Priority 
Growth Area. The Indicative Layout Plan in Figure 4 illustrates these precincts' broad level development 
outcomes. NSW’s Department of Planning and Environment’s (DPIE) 2019 Sydney Housing Supply 
Forecast Package forecasted approximately 9,300 residential dwellings from FY19-39. Endeavour Energy 
uses this information and connection applications to develop its summer and winter load forecasts, which 
are revised twice a year.   

 

 

Figure 4: Indicative Layout Plan for Box Hill Precinct [2] 
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Box Hill North 

Unlike the Box hill precinct, the Box Hill North development is facilitated by one developer. The load 
forecasts are based on forecasted lots which the developer provides to Endeavour Energy. The initial 
forecast provided by the developer was approximately 4,000 dwellings from FY17-FY25; currently, more 
than half of this masterplan has been developed or has a connection application with Endeavour Energy 
and so there is reasonable confidence in this forecast. Additionally, in 2022, the developer informed EE 
that more land was rezoned, resulting in an additional 1,500 dwellings from FY26-FY28. An Indicative 
Layout Plan for this development is shown in Figure 5. 

 

Figure 5: Indicative Layout Plan for Box Hill North [3] 
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2.2 Existing Infrastructure not capable to service the growth 
2.2.1 Existing Infrastructure: Box Hill Zone Substation (Stage 1)  
In September 2021, to meet the initial stages of this development, Endeavour Energy submitted the Final 
Project Assessment Report (FPAR) per the requirements of Section 5.17.4 of the National Electricity 
Rules. The report described the application of the Regulatory Investment Test – Distribution (RIT-D) for 
addressing network limitations in the Box Hill development area. Two network options and one non-
network option were determined to be credible to address the network need. The credible options are 
listed below: 

• Do Nothing: Base case;  

• Option 1:  Staged implementation of 132/22kV zone substation; 

• Option 2:  Complete implementation of 132/22kV zone substation; and 

• Option 3:  Grid BESS solution to defer network investment (non-network option). 

A summary of these credible options in the FPAR is presented in Table 3. While Option 3 was considered 
a credible option, a complete economic evaluation was not completed as no proponent could provide a 
binding offer. 

Table 3: Options Considered in the FPAR for Box Hill Stage 1 

Option Description 

Project 
NNO 
Opex 

nominal 
($M) 

Project 
capex 

nominal 
($M) 

PV of 
Market 

Benefits 
($m) 

PV of Costs 
($M) 

NPV ($M) Rank 

1 

Staged 
implementation 
of 132/22kV 
zone 
substation 

0 44.8 141.8 31.4 110.4 1 

2 

Complete 
implementation 
of 132/22kV 
zone substation 

0 44.1 142.2 35.6 106.6 2 

The selected option was Option 1, which is the staged implementation of the 132/22kV zone substation. 
This option is set to be commissioned by 2023 and will establish the Box Hill zone substation (ZS) 
consisting of one 45MVA transformer and one transmission feeder from Vineyard BSP to Box Hill ZS. The 
new Box Hill ZS establishment will increase the network firm capacity from 29MVA to 36 MVA. 
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2.2.1.1 Load Growth 
There is an increase in the load growth, which is densification in the Box Hill & Box Hill Industrial Precinct 
and new zoning proposed by the developer in Box Hill North. Key developments increasing the demand 
are: 

• Connection applications with a total demand of 25 MVA by FY25. 

• Load Forecasts are based on lot projections from DPIE plans (Box Hill & Box Hill Industrial 
Precinct) and the developer (Box Hill North), which is incorporated into the 2022 Summer Demand 
Forecast.   

• Load growth from an additional 1,500 dwellings from FY26-28 in Box Hill North informed by the 
developer due to rezoned land.  

This has been used to develop a residential lot forecast within the Box Hill development area, as per 
Figure 6 below. Figure 6 compares the number of lots within received connection applications against the 
forecasted number of lots. Connection applications are estimated to realise their full load typically 2-3 
years from receiving the connection application based on historical data. It is expected that the actual lot 
numbers for FY24 & FY25 will continue to rise as more applications are received.  

Figure 6 shows that the lot forecast estimates a smoother growth, overestimating in FY21-23 while 
underestimating in FY24-25. Endeavour Energy will continue to monitor the lot growth as it progresses 
through the RIT-D process for this project. 

 

Figure 6: Residential Lot Forecast 
 

2.2.1.2 Demand Forecast 
Forecast residential demand is developed by applying an After Diversity Maximum Demand (ADMD) to the 
lot forecast as per Figure 6. ADMD is selected depending on the expected lot size, as per Technical 
Bulletin 0188A in Endeavour Energy standards MDI 0030. 

As the Box Hill development area is a primarily residential area, commercial and industrial loads have 
been forecast to grow at a conservative rate of 1MVA per year. In addition, the adjacent Vineyard Precinct 
is expected to begin gradual development from FY25, as part of the NSW Government’s North West 
Priority Growth Area, with an estimated growth of 200 residential lots (or 1MVA) per year. A further 
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“probability of load realisation” factor is applied (typically 80%) to the above values to develop the Summer 
Demand Forecast [4].  

Following Stage 1, the available firm capacity to supply the Box Hill development area rises to 36 MVA. 
Based on the load forecast as shown in Table 4 and Figure 7, Box Hill ZS will have load at risk from 2027 
with the total capacity of the substation exceeded by 2028. From then, there will be a large amount of load 
at risk and ultimately sustained involuntary load shedding, resulting in considerable unserved energy and 
loss of supply. Investment into additional electrical capacity in this area is required to reduce this risk. 
Consequently, this investment in increased capacity will deliver the market benefit by reducing the amount 
of involuntary load shedding in line with Section 5.17.1 of the NER. 

Table 4: Box Hill development area Load Forecast 
Demand Forecast (MVA) 2023 2024 2025 2026 2027 2028 2029 2030 2031  2036 2041 
Central Forecast 0 17.4 25.9 30.5 36.5 43.7 48.4 53.0 57.9  74.0 83.6 

Low Forecast 0 15.6 23.3 27.4 32.8 39.4 43.5 47.7 52.1  66.6 75.3 

High Forecast 0 19.1 28.5 33.5 40.1 48.1 53.2 58.3 63.7  81.4 92.0 

             
Box Hill ZS (Total Capacity) 45 45 45 45 45 45 45 45 45  45 45 

Box Hill ZS + Supporting 22kV 
Network (Firm Capacity)  

36 36 36 36 36 36 36 36 36  36 36 

Load At Risk (MVA) 0.0 0.0 0.0 0.0 0.5 7.7 12.4 17.0 21.9  38.0 47.6 

 

 

Figure 7: Box Hill Demand Forecast 

2.3 Related Projects 
NPR-000019 (PR713) establishes Box Hill ZS to supply the Box Hill development area and is set to 
complete in 2023. 
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3. Options Considered  
Based on the decision rule outlined in the Endeavour Energy’s Growth Servicing Strategy, the following 
are the characteristics of the area: 

• Based on characteristics of growth, this investment is classified as brownfield because of the largely 
residential densification of the area. 

• Identified need based on consequence of no action for the brownfield development is market 
benefits3.  

Figure 8 below (subset of the decision rule included in the Growth Servicing Strategy) has been utilised to 
outline the options. 

 

Figure 8 - Decision Rule from Endeavour Energy's Growth Servicing Strategy 

3.1 Option 1: Base Case - No Proactive Intervention 
Box Hill ZS (Stage 1) consists of 1x 45 MVA transformer and 1x 132kV feeder from Vineyard (set to be 
commissioned in 2023), and the supporting 22kV infrastructure represents the base case infrastructure. 

Figure 9 and Table 5 shows the expected unserved energy and value of the expected unserved energy.  
The option of ‘No proactive intervention’ will lead to load at risk from 2027 (Refer to Figure 7 above), 
resulting in significant unserved energy from 2029. There are also substantial reputational risks and 
stakeholder dissatisfaction if Endeavour Energy cannot meet supply requirements for this area. 

In terms of Risk Cost assessment, the “No Proactive Intervention” option provides a base case where the 
risks are valued by applying a Value of Customer Reliability (VCR) to the forecast expected unserved 
energy. The VCR values used by Endeavour Energy in its modelling are the same as those published by 
AER. The AER endorsed this approach during the determination process 

For a 30-year review period, no proactive intervention equates to a PV cost of $1,352M under the central 
scenario, which is a very high and unacceptably high-risk position and is therefore non-preferred.  

 

 
3 Refer to Growth Servicing Strategy for definitions of greenfield and brownfield sites. 
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Figure 9: Expected Unserved Energy as a result of “no proactive intervention” based on Central Demand 
 

Table 5: Value of Expected Unserved Energy as a result of “no proactive intervention” 

 2025 2026 2027 2028 2029 2030 2031  2036 2041 
Expected 
Unserved 
Energy (MWh) 

0.0 0.0 0.0 0.3 12.7 101.7 323.3  2,226 4,234 

Value of 
Unserved 
Energy ($M) 

0.0 0.0 0.0 0.0 0.3 2.5 7.9  54.7 104.0 
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3.2 Credible Network Options (Long Term) 
The National Electricity Objectives (NEO) as stated in the National Electricity Law (NEL) require 
Endeavour Energy to operate the networks in the long-term interests of consumers. The options in this 
section sets out the credible options that were considered, together with a counterfactual option: “no 
proactive intervention” to assist the overall comparison. These include all substantially differing 
commercially and technically credible options, including non-network solutions. Credible options (or a 
group of options) are those that meet the following criteria: 

• addresses the identified need  

• is (or are) commercially and technically feasible 

• can be implemented in sufficient time to meet the identified need 

Each credible network option is further elaborated in the subsequent chapter 

3.2.1 Option 2A Augment Box Hill ZS to a firm 45MVA 132/22kV Zone Substation by FY29 
with 132kV feeder from Mungerie Park ZS 

3.2.1.1 Scope 
This option is Stage 2 of the 2-staged implementation of Box Hill ZS, performing augmentation to provide 
N-1 security with firm capacity of 45MVA to be commissioned by FY29.  

The zone substation infrastructure for Option 2A consists of the following: 

• 1 x 132/22kV 45MVA power transformer 

• 132kV bus bar with 1 x 132kV outdoor CB (1 x incomer) 

• 22kV indoor switchgear and switchboard with 7 CB’s 

• Distribution works 

Box Hill ZS will be supplied via a 132kV feeder for N-1 transmission supply from Mungerie Park ZS with an 
approximate length of 8.9km. Option 2A results in a firm capacity of 45 MVA by 2029. This option can 
meet the forecasted demand with N capacity until 2051. While the N-1 firm capacity is less than the 
forecasted load from FY30 onwards, there is minimal expected unserved energy to 2041 with the central 
scenario.  A high level SLD can be found in Figure 11 and a proposed route for the transmission feeder in 
Figure 12. 
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Figure 10: Summary of Option 2.  Expected Unserved Energy based on “central” demand  

 

Figure 11: Option 2A Single Line Diagram  
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Figure 12: Proposed 132kV Transmission Line Route 

3.2.1.2 Cost 
Total estimated capital cost of Option 1 is $17.6 M. The cost is spread over two years to align with 
construction timelines, and it is based on estimates provided by Endeavour Energy’s estimating team. A 
summary of the capital cost can be found in Table 6. 

Table 6: Option 2A - Capital cost summary 

Option 2026 2027 

CAPEX for Box Hill ZS 
Augmentation 

$9.7M $7.9M 
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3.2.1.3 Benefits & NPV 
The NER states that quantifiable economic market benefits (needs) include changes in involuntary load 
shedding. The costs and benefits analysis described in the following section included this benefit in 
determining the best option. Endeavour Energy’s Unserved Energy Template was used to estimate the 
involuntary load shedding that can be prevented as a result of proactive action. The HK model utilised the 
involuntary load shedding along with a Value of Customer Reliability to calculate a market benefit. There 
were no other identified risks that were included in the costs and benefits analysis.  

The assumptions used in the HK model are stated below, and the NPV summary is provided in Table 7. 

• A study period of 30 years; 

• The commercial discount rate was set to 3.26% based on the pre-tax real WACC for the 2025-29 
determination period and ±1.04% for low and high sensitivities. 

• A VCR of $24,565/MWh based on VCR of feeders MR2272 and MR2218 which currently supply 
the Box Hill development area. 

• A maintenance cost estimate based on 0.4% of the project cost; and 

• The benefits of options are based on the avoided unserved energy. 

• NPV based on the weighted NPV as per the scenario analysis in Section 3.3.2  

Table 7: NPV Summary - Option 2A (Central Scenario) 

Option PV “Market Benefits” ($M) PV Costs ($M) NPV ($M) 

2A 1,340.4 12.6 1,327.8 

 

 

  



 

 

 

CFI Box Hill Stage 2 (NPR-000070) 
16 

 

3.2.2 Option 2B Augment Box Hill ZS to a firm 45MVA 132/22kV Zone Substation by FY29 
with 132kV feeder from Vineyard BSP 

3.2.2.1 Scope 
This option is Stage 2 of the 2-staged implementation of Box Hill ZS, performing augmentation to provide 
N-1 security with firm capacity of 45MVA to be commissioned by FY29. The substation infrastructure for 
Option 2B is the same as Option 2A (Refer to Section 3.2.1.1) 

Box Hill ZS will be supplied via a 132kV feeder for N-1 transmission supply from Vineyard TS with an 
approximate length of 10.9km. Option 2B results in a firm capacity of 45 MVA by 2029. This option can 
meet the forecasted demand with N capacity until 2051. With the same substation configuration and 
transmission reliability as Option 2A, Option 2B has the same expected unserved energy as Option 2A 
(Refer to Figure 10). A high level SLD can be found in Figure 13 along with a proposed line route for the 
proposed transmission feeders. 

Different feeder routes were considered, and the proposed route was selected due to having the least 
difficulties in constructability and based on high-level estimates would likely be the lowest cost option. A 
summary of the different feeder routes that were investigated are in the table below. 

Table 8 - Feeder routes considered for Option 2B 

132kV feeder route Length 
(km) 

Identified issues 

Selected route as 
shown in Figure 13 10.9km 

• Bandon Rd is part of a RMS major road widening plan. There 
has been significant difficulty getting easements along this road 
for the Stage 1 feeder and there are still road sections that have 
not yet been released for Endeavour Energy’s use. 

• Requires major underbore across railway on Bandon Rd. 
• Route likely to be more difficult than Option 2A 

Same route as Stage 
1 feeder 6.9km 

• Same difficulties as selected route. 
• Very difficult, potentially infeasible, to fit two sets of 132kV 

feeders in the same road for the entire route. 
• Requires major underbore across creek on Chapman Rd which 

has had environmental concerns.  
• Single point of failure along this route: much more likely for an 

accident (e.g. digging into a cable) to take both feeders out. In 
this scenario, this could leave Box Hill ZS without any supply, so 
this option poses very high risk. 

Travelling along 
Boundary Rd instead 
of Terry Rd 

8.6km 

• Same difficulties as selected route. 
• South of Windsor Rd from Boundary Rd, the roads have not yet 

been developed. Endeavour Energy would need to do the 
groundworks for the roads to continue the feeder route from 
Boundary Rd. This would be economically infeasible in 
comparison to running an additional 2.3km of cable. 
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Figure 13 – Option 2B Single Line Diagram (Left) and Proposed 132kV Transmission Line Route (Right) 

3.2.2.2 Cost 
Total estimated capital cost of Option 1 is $20.5 M. The cost is spread over two years to align with 
construction timelines, and it is based on estimates provided by Endeavour Energy’s estimating team. A 
summary of the capital cost can be found in Table 9. 

Table 9: Option 2B - Capital cost summary 

Option 2026 2027 

CAPEX for Box Hill ZS 
Augmentation 

$11.3M $9.2M 

3.2.2.3 Benefits & NPV 
The NER states that quantifiable economic market benefits (needs) include changes in involuntary load 
shedding. The costs and benefits analysis described in the following section included this benefit in 
determining the best option. Endeavour Energy’s Unserved Energy Template was used to estimate the 
involuntary load shedding that can be prevented as a result of proactive action. The HK model utilised the 
involuntary load shedding along with a Value of Customer Reliability to calculate a market benefit. There 
were no other identified risks that were included in the costs and benefits analysis. 

The assumptions used in the HK model are stated in Section 3.2.1.3. The NPV summary is provided in the 
Table 10 below. 

Table 10: NPV Summary - Option 2B (Central Scenario) 

Option PV “Market Benefits” ($M) PV Costs ($M) NPV ($M) 

2B 1,340.4 14.7 1,325.7 
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3.2.3 Recommended Network Option 
The options table below sets out the long-term credible options considered together with the option: “no 
proactive intervention” to assist the overall comparison. Table 11 shows that Option 2A represents the 
highest value (economic benefit), being NPV positive of $1,328 Million compared to Option 2B, even with 
the sensitivity & scenarios considered in Section 3.3. This option provides significant market benefit by 
reducing the amount of involuntary load shedding (i.e., expected unserved energy) when compared to the 
BAU base case (Option 1). In addition to being the least cost option, Option 2A also offers the following 
benefits: 

• Provides a secondary market benefit of providing a ring supply with alternate back-up to Box Hill 
ZS when compared to Option 2B  

• Avoids the potential difficulties of the feeder route in Option 2B as detailed in Section 3.2.2. 

• A connection application for a data centre in Rouse Hill has been received, requesting N-1 supply 
at 132kV. As shown in Figure 11, there is only 1 spare circuit breaker at Mungerie Park ZS. Thus, 
the data centre customer must be looped between Mungerie Park ZS and Box Hill ZS. The cost of 
looping in the data centre customer has not been included within NPV calculations as the timing of 
the data centre is unclear at this stage. However, it is noted that Option 2A will allow Endeavour 
Energy to supply this customer by extending the proposed 132kV feeder by an additional 2.3km 
while Option 2B would require an additional 8.9km of cable.  

For these reasons, Option 2A is the preferred long-term credible network configuration for the project's 
overall scope. 

Table 11: Option summary table 

Option Description Solution 
Type 

PV residual 
risk1 
$M 

PV Cost2 
$M 

PV Benefits3 
NPV 4 

$M 
Rank 

1 No proactive intervention Base case / 
counterfactual 1,352.4 - - - 3 

2A 

Augment Box Hill ZS to 
a firm 45MVA 132/22kV 
ZS in FY29 
 
(1x 45 MVA 
Transformer & 1x 
132kV from Mungerie 
Park ZS) 
 

Network 
solution - 12.6 1,340.4 1,327.8 1 

2B 

Augment Box Hill ZS to a 
firm 45MVA 132/22kV ZS  
 
(1x 45 MVA Transformer 
& 1x 132kV from 
Vineyard ZS) 
 

Network 
solution - 14.7 1,340.4 1,325.7 2 

Notes:  
1: PV residual risk cost (or savings for opportunities) post the investment. Further details on the risks considered can be found in 
Appendix A. 
2: PV of total costs, both Capex and Opex. See Appendix C for further details. 
3: PV of total quantified benefits, both risk mitigated and any forecast decrease in Capex or Opex arising as a result of undertaking 
the investment (opportunities).  
4: PV Benefits less PV Investment Costs.  
5: The breakdown of PV is based on the central demand forecast scenario 
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3.3 Sensitivity and Scenario Analysis 
3.3.1 Sensitivity Analysis 
Sensitivity tests have been applied to the economic evaluation of the network options and the results are 
shown below. The results show that Option 2A remains the most favourable option in all sensitivity tests 
as there was no tipping point found between the options. Details of the sensitivity analysis for various 
parameters are presented in the Figure 14 and Figure 15. 

 

Figure 14 – Sensitivity testing completed using the HK model 

 

Figure 15 – Summary of Sensitivity Analysis 
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3.3.2 Scenario Analysis 
Scenario analysis has been carried out by the model. The parameters of the scenario analysis are 
presented below.  

Table 12: Summary of scenarios investigated

 

The scenarios have been weighted as 50% for Scenario 1 (Central) being the most likely with Scenarios 2 
(High) and 3 (Low) being given a weighting of 25%. This is a reasonable approach to incorporate the 
uncertainty in the timing of development across the three scenarios that form the basis of the demand 
forecasts. The weighted NPV for each option is shown below. Table 13 shows that Option 2A still has the 
highest NPV and is still the preferred option. 

Table 13: Weighted net present value of options 
Option Scenario 1 

(Central) 
NPV ($M) 

Scenario 2 
(High) 

NPV ($M) 

Scenario 3 
(Low) 

NPV ($M) 

Weighted  
NPV ($M) 

Option ranking 

Option 2A 1,328 3,247 436.9 1,585 1 
Option 2B 1,326 3,245 434.3 1,583 2 
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Proposed Investment Timing 
The optimal timing where the value of unserved energy from the ‘No Proactive Intervention’ scenario 
exceeds investment costs is 2030 as per Figure 16. 

In accordance with the National Electricity Rules, Endeavour Energy has an obligation to connect 
customers to the network. As such the timing of this investment is driven by network need and not the 
optimal timing from the economic modelling, which shows that there is load at risk from 2027 with 
involuntary load shedding expected by 2028. 

Therefore, based on network need, the proposed investment timing is 2029 which is still NPV positive. 

 

Figure 16 - Houston Kemp optimal timing output 
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3.4 Non-Network Options to defer 2nd stage of Network Investment  
3.4.1 Scope 
Electricity Distributors in NSW operate under the licence requirement (under the NSW Electricity Supply 
Act 1995) to investigate non-network alternatives to network augmentation for specific capital expenditure 
projects. The National Electricity Rules (NER) require Distribution Network Service Providers (DNSP) to 
investigate non-network options by utilising a consultation process as part of planning for major network 
augmentations. 

The New Technology Master Plan (NTMP) tool was used to evaluate credible non-network options with 
the constraint of Stage 1 Box Hill ZS consisting of only 1x 45 MVA transformer. Figure 17 shows the 
comparison of non-network solutions and network solutions against the base case (“no proactive 
intervention”), while Figure 18 compares non-network solutions against the network solution.  

 

Figure 17: NTMP Output for Non-Network Options when compared to the Base Case (“no proactive 
intervention”) 
 

 

Figure 18 :NTMP Output for Non-Network Options when compared to the Network Solution 
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Table 14 provides an overview of the outputs from the NTMP tool and overlays with qualitative 
assessment.  

Table 14: Non-Network / New Technology Options 

Non-Network 
Options 

Outcomes Qualitative 
Assessment 

Comments 

Grid-Scale Storage  
 
(24 MW/24 MWh) 

Potentially defer the network 
investment by 1 year 

 Grid-Scale storage can potentially be 
explored and connected to existing feeder 
and substation. However, this option only 
provides a minimal deferral of 1 year. 

VPP 
(24 MW) 

Potentially defer the network 
investment by 14 years 

 Not a feasible option as this is a new 
development. Additionally, the proposed 
capacity is approximately 45% of the 
forecasted load in FY29 and would require a 
significant uptake of new technology from 
customers. 

Residential BESS 
VPP 
(12 MW /24 MWh) 

Potentially defer the network 
investment by 1 year 

 Not a feasible option as this is a new 
development requiring significant uptake from 
customers. Additionally, it is NPV negative 
when compared to the network option and 
provides minimal deferral of network 
investment 

Commercial Direct 
Load Control 
 
(24 MW) 

Potentially defer the network 
investment by 3 years 

 Not applicable as it is largely residential load, 
and the proposed capacity is approximately 
45% of the forecasted load in FY29 and 
would require a significant uptake from 
customers. 

Behavioural Demand 
Response 
 
(3.0 MW) 

Potentially defer the network 
investment by 1 years 

 Demand side management could be 
explored. However, this option only provides 
a minimal deferral of 1 year. 

 

3.4.2 Summary 
The NTMP tool and the subsequent qualitative analysis found at least two credible non-network options 
(BESS & Behavioural Demand Response). These options need to be further evaluated using the 
screening test in the RIT-D process.  

However, it should be noted that these non-network options may only provide a minimal deferral of 
network infrastructure. Additionally, the non-network options do not provide transmission-level (132kV) N-1 
supply security for Box Hill ZS, and hence there remains a load at risk at the transmission level.  
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4. Detailed description and costs of preferred option 
The preferred option proposes to augment Box Hill ZS to a firm 45MVA 132/22kV ZS. The scope of works 
for the preferred network option includes: 

Zone substation: 

• 1 x 132/22kV 45MVA power transformer 

• 132kV outdoor busbar with 1 x 132kV outdoor CB (1 x incomer) 

• 22kV switchboard and indoor switchgear with 7 CB’s 

Transmission lines: 

• 1 x subtransmission feeder from Box Hill ZS to Mungerie Park ZS with 1600mm2 cables and 
estimated length of 8.9km. 

• Communication works: fibre along new subtransmission feeder route 

Distribution works: 

• To be determined. 

A proposed single line diagram is shown in Figure 19. Figure 20 shows cost estimates for zone substation 
works. Transmission line costs are estimated based on PR713 Box Hill ZS Establishment costs, shown in 
Figure 21, then adjusted proportionally by line length. Distribution works hare also based on PR713 costs.  

The recommended option establishes a new 132kV feeder from Box Hill ZS to Mungerie Park ZS and is to 
be underground for its entire route. An overhead option was not considered due to difficulties in obtaining 
easements, design concerns, environmental and visual impact concerns. The estimated route is 8.9km, 
along Old Pitt Town Rd, Terry Rd, Mason Rd, The Water Lane, Withers Rd and Commercial Rd. A 
geographic view of the transmission route is shown in Figure 22.  

The nominal project cost is estimated to be $17.6M. A contingency amount of $1.72 million (approx. 10% 
of the project costs) has been built into the cost estimates covering unforeseen site conditions which may 
arise and cause delays. The forecast zone substation construction expenditure will occur from 2027 to 
2028 as shown in the table below. 

Table 15: Project expenditure spread 
Estimated Cost 2026/27 2027/28 Total 
Zone substation cost (nominal) ($) 2,420,000 1,980,000 4,400,000 
Transmission line cost (nominal) ($) 7,077,770 5,790,903 12,868,673 
Distribution works 188,650 154,350 343,000 
Contingency ($) - - 1,718,769 
Total ($) 9,686,420 7,925,523 19,330,442 
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Figure 19 – Proposed Box Hill ZS single line diagram, Stage 2 in blue [5]
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Figure 20 – Cost estimate for Box Hill ZS Stage 2 [6] 
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Figure 21 – Cost estimate for PR713 Box Hill ZS Establishment [7]
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Figure 22 – Box Hill ZS to Mungerie Park ZS proposed feeder route (indicative only) 
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5. Recommendations and Next Steps 
Based on Endeavour Energy’s RIT-D process (Figure 23), it is recommended that:  

• A Non-Network Options Report be issued seeking submissions for non-network options prior to 
proceeding to the Draft Project Assessment Report (DPAR), given that there are credible non-network 
options available.  

• If a feasible non-network option submission is received, the economic evaluation for this project will be 
revised to assess whether the non-network option will defer the preferred network option.  

• The CFI will be finalised at the completion of the RIT-D process and a final approval will then be 
submitted to the confirm if the scope will include a non-network option and if the recommended timing 
of investment of the preferred network option will change. 

• If a feasible and cost-effective non network option is not received, the best Network Present Value 
(NPV) network solution is the augmentation of Box Hill ZS with a second 45 MVA transformer and a 
second 132kV feeder from Mungerie Park ZS (Option 2A) to supply the Box Hill area. Currently, this 
option represents a high value (economic benefit) being NPV positive $1,328 Million and represents 
the best option to meet the supply requirements for customers. This option is estimated to cost $17.6 
Million plus a contingency of $1.7 Million for a total of $19.3 Million and is expected to be spread 
over two years from 2027 to 2028. 

• It is recommended that the project value of $19.3 Million to be approved for consideration in the 
FY25-FY29 regulatory period.  

 

Figure 23 - Endeavour Energy's RIT-D Process 
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Appendices 
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A. Listing of benefits, risks, and residual risks considered 

The NER states that quantifiable economic market benefits (needs) include changes in involuntary load 
shedding. The costs and benefits analysis described in the previous section included this benefit in 
determining the best option. Endeavour Energy’s Unserved Energy Template was used to estimate the 
involuntary load shedding that can be prevented as a result of proactive action. The involuntary load 
shedding was utilised by the HK model along with a Value of Customer Reliability to calculate a market 
benefit. The captured benefit is listed in the table below. 

Table 16: Benefits 
Benefit Description Model Option 1 

PV $M 
Option 2A, 
2B PV $M 

Value of avoided 
unserved energy 

The NER states that 
quantifiable economic 
market benefits (needs) 
include changes in 
involuntary load shedding.  
 

Endeavour Energy’s Unserved Energy Template was 
used to estimate the involuntary load shedding that can be 
prevented as a result of proactive action. The involuntary 
load shedding was utilised by the HK model along with a 
Value of Customer Reliability to calculate a market 
benefit. 

- 1,340.4 

 

There were no other identified risks that were included in the costs and benefits analysis.  
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[5] Substation Design, Box Hill Stage 2 Design SLD. Endeavour Energy: 2019. 
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