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1 SUMMARY 

Title Reconductor 33kV Feeder 341 from Gympie to Toolara Forest 

DNSP Energex 

Expenditure category ☐  Replacement          ☒ Augmentation          ☐ Connections          ☐  Non-Network

Identified need 
☐  Legislation   ☒  Regulatory compliance 

☐  Reliability    ☐  CECV   ☐  Safety  ☐  Environment   ☐  Financial    

☐  Other 

Under its Distribution Authority, Energex must adhere to the Safety Net which identifies the principles that 
apply to the operation of network assets under network contingency conditions. It has been identified that 
under a N-1 contingency of feeder 429 (Gympie Bulk Supply (SST8) to Toolara Forest Zone Substation 
(SSTLF) & Goomboorian zone substation (SSGBN)), Energex is unable to restore supply to customers 
within the timeframe as stipulated in the Safety Net. 

Summary of preferred 
option 

The proposed option is to reconductor a total of approximately 26 km of 33kV overhead section on 
feeder F341-1 from SST8 (Gympie) to P38682-A (near Toolara Forest) with Pluto conductor to address 
the regulatory compliance risk following an outage of 33kV feeder F429. 

Expenditure Year 2025-26 2026-27 2027-28 2028-29 2029-30 2025-30 

$m, direct
2022-23 

$0.0m $0.581m $1.389m $2.411m $1.337m $5.718m 

Benefits 

Consumer 
engagement 
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2 BACKGROUND 

2.1 Network Arrangement 

Toolara Forest (SSTLF), Tin Can Bay (SSTCB) and Goomboorian (SSGBN) zone substations are 
supplied by Gympie (SST8) bulk supply substation. 

Toolara Forest 33/11kV substation (SSTLF) is supplied by two incoming 33kV feeders, feeder 429 
(SST8 to SSTLF & SSGBN) and feeder 341 (SST8 to SSTCB & SSTLF).  It comprises of 2 x 
10/15MVA 33/11kV transformers.                                                                                                             

Tin Can Bay 33/11kV substation (SSTCB) is supplied by one incoming 33kV feeder, feeder 341 
(SST8 to SSTCB & SSTLF) through the Coondoo Creek (SSCDC) 33kV voltage regulator and it 
comprises of 1 x 5/6.5MVA and 1 x 5/8MVA 33/11kV transformers.   

Goomboorian 33/11kV substation (SSGBN) is supplied by one incoming 33kV feeder 429 (SST8 to 
SSTLF & SSGBN) and comprises of 1 x 5/8MVA 33/11kV transformer. 

SSTLF, SSTCB and SSGBN substations customers and loads are summarised below: 

 Toolara Forest zone substation (SSTLF) – is a 33/11kV zone substation with maximum 
recorded load at SSTLF exceeding 20MVA in 2022/23. 

 Tin Can Bay zone substation (SSTCB) – is a 33/11kV zone substation which supplies 
approximately 4,397 customers. The maximum recorded load at SSTCB was 8.22MVA in 
Summer 2022/23. 

 Goomboorian zone substation (SSGBN) – is a 33/11kV zone substation which supplies 
approximately 1,116 customers. The maximum recorded load at SSGBN was 2.85MVA in 
Summer 2022/23.

Figure 1 shows the network arrangement and Figure 2 shows the geographic layout of the network 
area under study. 
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Figure 1 – Existing network arrangement (schematic view) 
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3 IDENTIFIED NEED 
The identified need for this investment is to ensure supply in the area around Toolara Forest and Tin 
Can Bay remains compliant with Safety Net requirements, which is a regulatory obligation as outlined 
in the Distribution Authority. 

This investment is driven by insufficient capacity to restore supply within the required timeframes as 
stipulated in the Safety Net under the following scenarios:   

 33kV feeder 341-1 will not be able to support the load at Toolara Forest and Tin Can Bay 
during peak period following a N-1 contingency of feeder 429 from 2023/2024 onwards. 

3.1 Compliance 

3.1.1 Sub-transmission Network 

Under its Distribution Authority, Energex must adhere to the Safety Net which identifies the principles 
that apply to the operation of network assets under network contingency conditions. System 
contingency related capability is assessed against a 50% probability of exceedance (PoE) load 
forecast, available load transfers, capacity ratings, non-network response, mobile plant, mobile 
generators, and short-term ratings of plant and equipment where available. 

33kV feeders 429 and 341-1 are all classified as Rural, and as such, the following Safety Net criteria 
apply: 

Rural – following an N-1 event: 

 No greater than 40MVA (16,000 customers) is without supply for more than 30 minutes 
 No greater than 15MVA (6,000 customers) is without supply for more than 4 hours and 
 No greater than 10MVA (4,000 customers) is without supply for more than 12 hours 

Further to an assessment against its Safety Net obligations, in accordance with industry practice 
Energex also undertake an analysis of system capacity under normal conditions such that no sub-
transmission network asset should be operated above its normal cyclic capacity for a 10% probability 
of exceedance (PoE) load forecast. 

3.1.2 Distribution network  

To meet our Safety Net obligations Energex needs to maintain adequate automated, remote and 
manual transfer capability via its 11kV feeders without exceeding their Normal Cyclic Capacities.  
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3.2 Sub-transmission Network Limitations 

The network limitation that the proposed investment aims to address is the inability to restore supply 
to all load at SSGBN, SSTLF and SSTCB following the loss of 33kV feeder 429.  There are both 
thermal and voltage constraints on the remaining feeder network. 

3.2.1 33kV Sub-transmission Feeder Limitation 

33kV feeder 341-1 is comprised of 29 kms of 33kV overhead feeder, of which the majority of feeder 
consists of Dog conductor, which is the limiting conductor and provides an NCC, ECC and 2HEC as 
below: 

The summer NCC, ECC and 2HEC rating for F341-1 is as below: 

 Normal Cyclic Capacity (NCC) – 211A (Summer) 

 Emergency Cyclic Capacity (ECC) – 211A (Summer) 

 2 Hour Emergency Capacity (2HEC) – 211A (Summer) 

The loss of feeder 429 will result in total loss of supply to SSGBN, and feeder 341 will be the only 
feeder supplying SSTLF and SSTCB.  Figure 3 and Figure 4 below show the 50% POE load forecast 
and load at risk of SSGBN and feeder 341 following the loss of 33kV feeder 429.  

Figure 3 – SSGBN load at risk following contingency on F429 (Summer) 
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Figure 4 – Load on F341-1 following contingency on F429 (Summer) 

As shown above, based on the 50% POE load forecast for summer, there is a breach of Safety Net 
for feeder 341-1 (SST8 to SSTCB & SSTLF). For the loss of F429 (SST8 to SSTLF & SSGBN), 
SSGBN will mainly rely on mobile generations to restore supply and all the load on SSTCB and 
SSTLF will be supplied by 33kV feeder F341-1, which will overload F341-1 from 2023/24 onwards. 
This results in a Residual Load at Risk (RLAR) of around 2.8MVA following an outage of 33kV feeder 
429 in summer 2023/24, after considering load transfers and deployment of 10 MW of mobile 
generation at SSGBN, SSTLF and SSTCB. 

Furthermore, during summer 2023/24, the actual peak load recorded on F341 and F429 was 
23.2MVA.  Overloading of F341 had occurred and resulted in load shedding at SSTCB which 
affected 868 customers for over 4 hours. 
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3.2.2 Load Duration Curve 

Figure 5 – Load duration curve of the combined load at SSGBN, SSTCB and SSTLF 

3.3 Counterfactual analysis 

The counterfactual scenario is to continue maintain and operate the network as it is currently 
designed without further augmentation. 

3.3.1 Value Streams 

Energex broadly considers five value streams for investment. These are shown in Figure 6. The two 
value streams that are relevant to this business case are reliability. 

Figure 6 – Value Streams for Investment 
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 Reliability: There is potential unserved energy following an outage of F429, the remaining 
feeder F341 is unable to supply the full load. 

3.3.2 Risk Quantifications 

The counterfactual risk is an outage of the feeder F429, resulting in loss of supply to customers. In 
calculating the VCR implications of the existing network, the following assumptions have been used: 

 F429 Outage rate – 1.5344 outages / year. This is a long overhead feeder, with vegetations 
along the line route. 

 Restoration – following an outage, it has been estimated that the rectification of the outage 
would be 6 hours.  

 Transfers – all available transfers via switching have been considered.

 VCR Rate – a VCR rate of $63.4/kWh has been used, calculated according to the weighting 
of energy supplied to the domestic, commercial, industrial and agricultural customers in the 
area. 

Figure 7 – Counterfactual Risk 
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4 OPTIONS ANALYSIS 
In determining the most cost-effective solution to address the identified network limitations, Energex 
has sought to identify a practicable range of technically feasible, alternative options that could satisfy 
the network requirements in a timely and efficient manner. 

4.1 Option 1 – Reconductor 26kms of 33kV feeder 341-1 from SST8 to 
P38682-A with Pluto 

This option will help in permanently providing additional feeder capacity to address the feeder 
limitation which involves Safety Net breaches on F341-1. 

The works under this option involves: 

 Reconductor approximately 26km feeder F341-1 from SST8 to P38682-A with Pluto. 

 Replace 29 x ageing timber cross arms as per Table 1 below. 

 Replace 62 x ageing timer poles as per Table 2 below.  

 Revise feeder F429 and F341 primary and backup protection. 

 Revise feeder overcurrent protection settings on F429 and F341 to avoid load 
encroachment.  

The network requirement date for the above work is 2028/29. Figure 8 shows the network 
arrangement and Figure 9 shows the geographic layout for option 1. Table 1 details the 29 x ageing 
timber cross arms to be replaced and Table 2 details the 62 x ageing timer poles to be replaced. 

Note: After reconductoring feeder 341-1 with Pluto; for the loss of feeder 429 during winter, all the 
load at SSTLF and up to 3.5MVA load at SSTCB can be supplied by F341-1. The remaining SSTCB 
load will have to be shed due to the voltage constraint at SSTCB. The shed load can be supplied by 
mobile generation. This complies with Energex’s Safety Net guidelines. 

4.1.1 Costs 

The reconductoring of 26kms of 33kV feeder 341-1 from SST8 to P38682-A with Pluto has been 
estimated at $5.718m direct cost, which has been factored into the NPV as a cost in 2029.  
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Figure 8 – Option 1 network diagram 
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Figure 9 – Option 1 network arrangement (geographic view) 
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Table 1: Crossarms Priority Equipment Details 
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Table 2: Poles Priority Equipment Details 



Page 18 of 22 

4.2 Option 2 - Rebuild 33kV feeder 341 as double circuit and install 
33kV switchgear modular building and recover existing outdoor 
33kV switchgear.  

This option will help in permanently providing additional feeder capacity to address the feeder 
limitation which involves Safety Net breaches on F341-1. As the existing 33kV bus at Toolara Forest 
substation cannot be extended, new indoor 33kV switchgear will have to be built to connect the 
proposed new feeder. 

The works under this option involve: 

 Install 33kV switchgear building (prefabricated or equivalent) consisting of 2 x transformer 
CBs, 8 x feeder CBs and 1 x bus section CB. 

 Recover 4 x outdoor 33kV for spares. 

 Rebuild existing 33kV feeder 341-1 & 341-2 (approximately 30kms) as a double circuit 
feeder. 

Figure 10 shows the network arrangement for option 2. 

Figure 10 – Option 2 network diagram 

4.2.1 Costs 

The rebuild of 33kV feeder 341 as double circuit feeder and install 33kV switchgear building has 
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4.3 Economic Analysis 

4.3.1 Cost summary 2025-30 

The reconductor 26kms of 33kV feeder 341-1 from SST8 to P38682-A with Pluto has been 
estimated as $5.718m. The forecast expenditure by year is shown in Table 3. 

Table 3 – Cost summary 2025-30  

Option 
2025-26 2026-27 2027-28 2028-29 2029-30 Total  

2025-30 

Reconductor 26kms of 33kV feeder 

341-1 from SST8 to P38682-A with 
Pluto 

$0.0m $0.581m $1.389m $2.411m $1.337m $5.718m

4.3.2 NPV analysis 

From the table below, Option 1 is the lowest cost option. The NPV under the base case is $17.410m, 
with the Capex, Opex and Benefits NPV shown in Table 4.      Table 5 shows the results after 
completing a sensitivity analysis having changed various inputs in the financial model. Under all 
models Option 1 is the preferred option. 

Table 4 – Base Case NPV analysis 

Option Rank Net NPV Capex NPV Opex NPV Benefits NPV 

Reconductor 26kms of 33kV 
feeder 341-1 from SST8 to 
P38682-A with Pluto 

1 $17.410m -$4.652m -$1.112m $23.174m 

Rebuild 33kV feeder 341 as 
double circuit and install 33kV 
switchgear modular building and 
recover outdoor 33kV switchgear 

2 -$14.615m -$35.175m -$2.614m $23.174m 

      Table 5 – NPV Sensitivity Analysis 

Option 

Discount rate 

2.5% 4.5% 

Reconductor 26kms of 33kV feeder 341-1 from 
SST8 to P38682-A with Pluto 

$25.146m $12.215m 

Rebuild 33kV feeder 341 as double circuit and 
install 33kV switchgear building and recover 
outdoor 33kV switchgear. 

-$9.139m -$17.792m 

4.4 Delivery Timeframe 

This is a Safety Net requirement; due to the late identification of the network limitation it is anticipated 
that the earliest completion of this project is in 2029. 
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5 RECOMMENDATION 
It is recommended to reconductor 26kms of 33kV feeder 341-1 from SST8 to P38682-A with Pluto 
enabling Energex to meet the Safety Net regulatory obligation. Table 6 summarises the option under 
consideration. 

Table 6 Options Analysis Scorecard 

Criteria 

Option 1 – Reconductor 
26kms of 33kV feeder 
341-1 from SST8 to 
P38682-A with Pluto

Option 2 – Rebuild 
33kV feeder 341 as 
double circuit and 

install 33kV switchgear 
modular building and 
recover outdoor 33kV 

switchgear. 

Net Present Value $17.410m -$14.615m 

Investment cost $5.718m $43.239m 

Investment Risk Medium Medium 

Delivery time 4 years 6 years 

Detailed analysis – 
Risks Outage timing to be 

considered to manage 
risks with reduced 
security during 
construction. 

Energex will have to 
acquire DCCT 
easement for F341 
which might be difficult 
to obtain.  

Detailed analysis - 
Advantages 

Better utilises available 
capacity on 33kV 
network between 
SSTLF and SSTCB. 

Improved reliability and 
security for SSTLF and 
SSTCB. 
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APPENDICES 

Appendix 1: Alignment with the National Electricity Rules 

Table 7 Recommended Option’s Alignment with the National Electricity Rules 

NER capital expenditure objectives Rationale 

A building block proposal must include the total forecast capital expenditure which the DNSP considers is required in order to achieve 
each of the following (the capital expenditure objectives): 

6.5.7 (a) (1)

meet or manage the expected demand for standard control 
services over that period 

Section 3, Section 4.1 

6.5.7 (a) (2)

comply with all applicable regulatory obligations or 
requirements associated with the provision of standard 
control services; 

Section 3, Section 4.1 

6.5.7 (a) (3)

to the extent that there is no applicable regulatory 
obligation or requirement in relation to: 

(i) the quality, reliability or security of supply of 
standard control services; or 

(ii) the reliability or security of the distribution system 
through the supply of standard control services, 

to the relevant extent: 

(iii) maintain the quality, reliability and security of supply 
of standard control services; and 

(iv) maintain the reliability and security of the distribution 
system through the supply of standard control 
services

Section 3, Section 4.1 

6.5.7 (a) (4)

maintain the safety of the distribution system through the 
supply of standard control services. 

Section 3, Section 4.1 

NER capital expenditure criteria Rationale 

The AER must be satisfied that the forecast capital expenditure reflects each of the following: 

6.5.7 (c) (1) (i) 

the efficient costs of achieving the capital expenditure 
objectives 

Section 4.3 

6.5.7 (c) (1) (ii) 

the costs that a prudent operator would require to achieve 
the capital expenditure objectives

Section 4.3 

6.5.7 (c) (1) (iii)

a realistic expectation of the demand forecast and cost 
inputs required to achieve the capital expenditure 
objectives

Section 3, Section 4.3 
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Appendix 2: Reconciliation Table 

Table 8 Reconciliation 

Expenditure 2025-26 2026-27 2027-28 2028-29 2029-30 2025-30 

Expenditure in business case 
$m, direct 2022-23 

$0.0m $0.581m $1.389m $2.411m $1.337m $5.718m 


