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1 INTRODUCTION

Endeavour Energy aims to service growth in electrical demand and manage the network in a 
reliable, safe, efficient and sustainable manner. The safety of employees, contractors and the 
community is the foundation of all Endeavour Energy objectives. 

Achievement of these objectives requires both efficient use of capital investment and maintenance 
expenditure on network assets. Business initiatives aim at developing the organisation’s culture 
and people to maximise performance; improve processes; and utilise technology where cost 
effective. 

Endeavour Energy develops the Strategic Asset Management Plan (SAMP) to document the 
network needs that have been identified as needing to be addressed to ensure that Endeavour 
Energy manages its electrical network assets in a sustainable way for the long-term benefit of the 
stakeholders. It prioritises the asset management projects and programs in developing the ten-year 
network expenditure forecasts. 

The annual Transmission Network Planning Review (TNPR) provides one input into the SAMP. 
The TNPR identifies capacity constraints on Endeavour Energy’s 132kV, 66kV and 33kV 
subtransmission network. The annual Endeavour Energy Summer and Winter Demand Forecast 
reports provide the basis for the transmission analysis. 

Specifically, the intent of the TNPR is to identify system constraints that will occur under “System 
Normal” and “Single Contingency” situations within the ten-year forecast period, and the year in 
which the constraints are likely to occur.  

The level of supply security provided is based on internal company polices and standards 
including: 

 9.2.1 Network Planning 

 SD1 501 Network Configuration 

The System Need dates shown against projects reflect when a constraint is predicted to occur.
This is not necessarily the date that investment will be required as an assessment of risk will be 
required.  

Endeavour Energy has developed processes to apply probabilistic planning when assessing 
supply security constraints. Deterministic (N-1) criteria are used only as a trigger for investigation. 
The probabilistic planning approach will involve: 

 An assessment of likelihood of failure of network elements  
 An assessment of consequence in the event of failure. This includes expected outage 

duration and expected unserved energy. The unserved energy can be monetised by 
applying a Value of Customer Reliability.  

 Consideration of back up capacity at other voltage levels (for example HV distribution 
feeder capacity when analysing zone substation contingencies)  

 Sensitivity analysis for key parameters such as load growth, cost, WACC 
 A determination of economic timing for network augmentation and Net Present Value of 

options based on demand forecasts. 
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It is not the intention of this review to commit to a solution for particular network constraints.
Further Network Investment Options studies (NIO), together with capital evaluations, are carried 
out to a timetable dictated by the identified system need dates to finalise timing, solutions and 
budgets for approval. 
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2 TECHNICAL TERMS

Abbreviation/Term Definition

ABS Air break switch

BSP Bulk Supply Point (Transgrid supply point)

CB Circuit Breaker

CBD Central Business District

Demand Management A strategy of reducing the peak load on the network by effecting 
changes in customer behaviour, equipment used or by introducing 
generation at a local level in order to defer or remove the need to 
augment the network.  Demand Management techniques also include 
direct control of loads such as off-peak hot water heaters.

Digsilent Power Factory Network load flow (analysis) software package.

Distribution Network assets designed to operate at a primary voltage of 22kV,
11kV, 400/230V or 12.7kV SWER to provide supply from zone 
substations to customers.

Diversified load Coincident load, specifically of interest when considering peak load 
over a number of individual sites supplied by a common substation, 
such as a Transmission Substation

Firm capacity The capacity available when one network element is out of service

HV High Voltage (11kV, 22kV, 12.7kV SWER), also referred to as Medium 
Voltage (MV)

LDC Line Drop Compensation. A feedback mechanism used at substations 
to boost the substation voltage at times of high load.

Licence Conditions The reliability and performance licence conditions imposed on NSW 
distribution network service providers by the Minister for Energy from 
1 July 2014.

Load at Risk The potential load that is above the available firm capacity, which 
would be at risk under contingency conditions.

Network Element An individual asset or combination of assets that forms a significant 
link within the network normally within a protection zone. Specifically:

A  transformer at either a Transmission Station or Zone Substation 
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A transmission feeder at 132, 66 or 33kV and its associated circuit 
breakers and protection systems located at each end of the 
feeder.

NIO Network Investment Options Study. A study to determine the most 
economic and feasible method of addressing system constraints 
identified in a Statement of Network Need (SNN).

Non-urban An area where the majority of available land is zoned for rural and/or 
rural residential use.  A rural type of area which may include some 
industrial, commercial and residential land, but which does not have 
large contiguous areas of town or city development. This includes 
rural townships.  Endeavour Energy will determine which areas will be 
considered to be non-urban.

OH Overhead

Sydney Trains The state-owned corporation responsible for operation of the rail 
network.

SAMP Strategic Asset Management Plan

SCADA Supervisory Control and Data Acquisition

Single Contingency

(N-1)

A system configuration which occurs when a single network element is 
unavailable for service. The network element may be unavailable for 
service due to a planned or unplanned outage.

SNN Statement of Network Need. A document that identifies an individual 
or collection of system constraints in a specific area that require 
detailed study.

Sub-transmission Network assets designed to supply zone or customer substations and 
operate at a primary voltage of 132kV, 66kV or 33kV.

System Need Date The nearest future date at which there is a Network Constraint or 
Load-at-Risk condition. This date is usually a Summer or Winter, i.e.
Summer 2015, Winter 2015 etc.

System Normal 
Conditions 

A system configuration which occurs when all network elements are 
available for service. This is the usual state of the network.

TG TransGrid, being the NSW state transmission authority supplying the 
various distribution authorities including Endeavour Energy.

Transmission Network assets designed to supply the bulk power to transmission 
substations, which operate at a primary voltage of 132kV.
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N��� ���� �� ���� ������� ������������ ��� �� ���� �� ������ 
both Endeavour Energy’s transmission and sub-������ ������ 
��������

TRF Transformer

TS Transmission Substation. An Endeavour Energy substation with a 
primary voltage of 132kV and secondary voltage of 66 or 33kV,
connected directly or indirectly to a TransGrid Bulk Supply Point (BSP)
for supplying zone substations.

UG Underground

Urban An area where the majority of available land is zoned for residential 
and/or commercial and/or industrial use. A town or city type of area 
which is contiguous with other similar town or city areas.  Endeavour 
Energy will determine which areas will be considered to be urban.

URD Underground Residential Distribution

ZS Zone Substation. An Endeavour Energy substation with primary 
voltage of 132, 66 or 33kV and secondary voltage of 22 or 11kV for 
supplying distribution networks.
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3 METHODOLOGY AND ASSUMPTIONS

The TNPR uses the most recent 10 year summer and winter load forecasts to evaluate the peak 
load performance of Endeavour Energy’s electricity transmission network under “System Normal” 
configuration with all network elements in service and each potential “Single Contingency” situation 
in turn. 

Endeavour Energy’s network substations predominantly experience peak demand during summer, 
with a relatively small number experiencing peak demand during winter. Asset ratings are lower 
under summer conditions. Therefore, more capacity constraints are identified during the summer 
period. Voltage limits may however be reached during summer or winter. Analysis of the 
transmission network uses substation peak demand and asset ratings that apply during the season 
of peak demand.

The Demand Forecasting Section determines peak load diversification across zone substations,
transmission substations and bulk supply points. The transmission network analysis uses these 
peak loads. Bulk supply points supplying common multiple transmission substations or zone 
substations do not consider diversification. In these cases, the study represents worst case 
conditions, with no diversity of peak loads between the TS or ZS directly connected to the 
respective BSP. 

An automated load flow process is applied to each individual transmission substation and bulk 
supply point network, which examines system normal and each potential single contingency 
scenario. The study process includes the peak demand for each year in the 10-year forecast for 
both summer and winter. Each chapter and results table within the report shows the 
interconnection of the system feeder loadings and busbar voltages. The report tables highlight 
unacceptable conditions that do not meet current planning guidelines. 

The studies and results contained in this report are based upon the following assumptions: 

1. Actual load and power factor data from metering and SCADA systems processed by the 
Forecasting Section. 

2. Network analysis is based on up to date transmission network models that incorporate all 
approved augmentation projects.

3. Where network constraints rely upon embedded generation, the generation is included in 
the study. When an embedded generator consists of a number of separate machines or 
groups of machines, the single contingency considered in the analysis is the loss of the 
largest single machine or group of machines. 

4. Ratings and Impedance data used in modelling is sourced from the Network Characteristics 
database. 

5. Endeavour Energy operates its transmission and subtransmission overhead system so as 
not to exceed a continuous conductor temperature of 75°C. Operation of a feeder above 
75°C under contingency conditions is possible only where the feeder design maintains 
statutory clearances at these higher temperatures. The use of contingency ratings at 
elevated temperatures is likely to be required for up to 30 event days per year, over the life 
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of the asset. Of these event days, it assumes that the peak load cycle would not exceed 10 
hours. Endeavour Energy also has a limited number of XTACIR circuits. The designs of the 
XTACIR circuits are for continuous elevated temperature operation. 

6. Under single contingency conditions, constraints are identified based on the following: 

- Transmission lines and busbars to be maintained within their thermal rating 

- Transformers to be maintained within their thermal rating. This includes a rating 
based on forced cooling 

- On-load tap changing equipment to be capable of maintaining the specified float 
voltage on the 11 / 22kV busbar at each affected zone substation. Also for 
transmission substations achieving 33 / 66kV on the subtransmission busbar  

7. Solutions proposed to a constraint that appear under single contingency conditions are 
based on the cyclic rating of the remaining network elements, the relevant cyclic ratings 
being determined on a case by case basis, based on the summer or winter load profile as 
appropriate. 

8. When determining potential solutions to identified constraints, the standard ratings and 
configurations identified in SDI 501 Network Configuration Standard are assumed for the 
augmented network sections.  

9. In general, the standard line ratings used for new works in urban areas (Inland noon) in line 
with MDI0042 and MDI0046 are: 

OVERHEAD LINES 

33kV  continuous  54MVA winter / 36MVA summer 

   contingency  69MVA winter / 57MVA summer 

66kV  continuous  108MVA winter / 73MVA summer  

   contingency  138MVA winter / 115MVA summer 

132kV   continuous  217MVA winter / 145MVA summer 

  contingency  277MVA winter / 230MVA summer 

UNDERGROUND CABLES 

33kV   In trefoil ducts 50MVA winter / 48MVA summer 

66kV   In trefoil ducts 98MVA winter / 94MVA summer 

132kV   In trefoil ducts 188MVA winter / 179MVA summer  

The above ratings apply for new construction in built up areas. Ratings for rural areas will be 
determined on an “as need basis” to suit the expected demand over the asset life.
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4 REPORT FORMAT
The chapters for each transmission substation and bulk supply points table the resultant network 
loadings. Each section provides the following information: 

 The status of the TS / BSP. This section includes information concerning projects that are 
presently under way or approved in the area and a brief discussion of any capacity issues that 
may exist on the network. The section also discusses relevant operational details that apply to 
the supply system, for example, changeover schemes, hybrid arrangements etc. 

 Zone or transmission substations rating including the amount of installed reactive power 
capacity. Identification of any substation transformer constraint and the year the constraint 
occurs. This section also identifies any major projects approved and included in the analysis. 

 A network normal and contingency result table summarising transmission line loadings. Tables 
include line rating and voltage limit studies under each contingency at the end of the forecast 
period. Highlight of any constraints and the year it occurs. 

 A detailed description of each identified constraint. The year in which the constraint occurs 
(system need date) and a suggested solution to overcome the constraint. A PR number is 
assigned for each solution that requires investigation of network investment options. 

 Geographic diagrams showing constrained elements highlighted and the proposed network 
configuration to relieve all identified constraints. 

 A transmission network schematic diagram 

4.1 Interpreting Result Tables 

4.1.1 Line Rating Analysis 

The line rating result tables have been constructed to highlight all affected feeders during a single 
contingency feeder outage. The feeder numbers across the top (00, 01 and 02) represent the faulty 
feeder and the feeder numbers down the left side of the table represent the corresponding feeder 
results. The right side of the table shows the rating of the weakest link of a feeder, RR. The 
highlighted boxes in the result tables indicate an overloaded feeder under the specific contingency. 
The right most column of this table (YY) contains the year in which the exceeded rating of the 
weakest link of the feeder occurs. Specification of the final forecast year of analysis in the table 
(YY) signifies that no constraints for that feeder under normal or single contingency conditions. 

Faulty Nil 00 01 02 Rating Year of 
Result

00
01 XX RR YY
02

So from the sample, if Feeder 02 fails, the load on feeder 01 is XX MVA, in year YY. If XX is 
greater than RR, then the rating of the line has been exceeded. 
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4.1.2 Voltage Limit Analysis 

The voltage limit result tables have been constructed to highlight all affected substations during a 
single feeder outage.  The feeder numbers across the top (00, 01 and 02) represent the feeder that 
is out-of-service and the substation names down the left side of the table represent the 
corresponding substation results. The right side of the table shows the number of available 
transformer taps to either boost (AA) or buck (BB) the voltage to achieve the set target voltage at 
each substation. The right most column of the table (YY) contains either the year in which the 
voltage limit of the substation is exceeded, whenever a limit occurs, or the final year of analysis 
(forecast) for the resultant tap position reported. The entries in the table (VV) represent the actual 
transformer tap position at the substation; with a (-ve) number representing a boost tap and a (+ve) 
number representing a buck tap with a reference to nominal tap position. The highlighted boxes in 
the results tables indicate a substation whose voltage limit is expected to be exceeded, due to 
running out of transformer taps. That is, given the voltage drop in the transmission network under 
the contingency condition, the boost available is insufficient to maintain the distribution busbar float 
voltage at its normal level. 

Faulty Nil 00 01 02 Min 
Taps

Max 
Taps

Year

Sub 1 VV AA BB YY
Sub 2
Sub 3

So from the sample we can see that if Feeder 02 fails, the tap position at Sub 1 is VV, in year YY. 
If VV is equal to AA, then maximum boost tap has been reached. Alternately if VV is equal to BB 
then maximum buck tap has been reached. If VV is equal to either AA or BB, whilst maximum 
boost or buck has been reached, the correct voltage output of the substation may or may not have 
been achieved and will be quoted as a footnote. If VV is between AA and BB then there is no doubt 
that the correct voltage output has been achieved. 
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5 BAULKHAM HILLS TRANSMISSION SUBSTATION
5.1 Baulkham Hills Transmission Network Status 

Baulkham Hills TS is supplied by Sydney West BSP via Blacktown TS on feeders 9J3 and 9J4. 
This system has a firm rating for one circuit outage of 512 / 618MVA summer / winter based on the 
line ratings. The 2400A switchgear at Baulkham Hills TS limits the winter rating to 548 MVA. The 
Baulkham Hills 132kV busbar supplies the Baulkham Hills 132/11kV supply point and Carlingford 
TS. Baulkham Hills TS has four 60MVA 132/33kV transformers, providing a firm capacity of 
180MVA and is normally floated at 34kV. 

132kV Feeder 229 has been disconnected from West Castle Hill ZS due to only two switch bays 
being available and is energised but open bonded pending future possible augmentation. Supply to 
Bella Vista ZS from Sydney West BSP via Baulkham Hills TS and feeder 212 will be retained as a 
backup option to cater for the loss of either of the Vineyard BSP source feeders 214 or 215, Rouse 
Hill SS to Parklea. Refer to the Sydney West and Vineyard sections of this report. 

Northmead, Seven Hills and Jasper Road ZSs are normally operated with two transformers in 
service and one on standby. North Rocks ZS is normally operated with both transformers in 
service.  Westmead ZS transformers are tail-ended to feeders 466 (Northmead ZS to Westmead 
ZS) and 477 (Baulkham Hills TS to Westmead ZS) and both feeders are in service normally. This 
has been made possible by an intertrip arrangement from both source feeder CBs into the 
Westmead transformer CBs. 

Holroyd ZS is normally supplied from feeder 432 (Blacktown TS to Holroyd ZS), on changeover to 
feeder 474 (Baulkham Hills TS to Holroyd ZS).  Marayong ZS is normally supplied from feeder 445 
(Blacktown TS to Marayong ZS), on changeover to feeders 470 (Seven Hills ZS to Marayong ZS) 
and 473 (Baulkham Hills TS to Kellyville ZS tee to Marayong ZS).   Feeders 470 and 473 are 
closed in at Marayong for high load conditions to avoid an overload on feeder 445. Feeders 473 
and 469 (Jasper Rd to Kellyville) provide backup to Kellyville, which is normally supplied from 
Sydney North BSP via Kenthurst and feeder 476. 

5.2 Baulkham Hills Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer Capacity 

(MVA)
Installed Reactive 
Capacity (MVAr)

Transformer 
Constraint (Year)

Baulkham Hills TS 4 x 60 180 65 Nil
Baulkham Hills 11kV 2 x 45 45 Nil
Jasper Rd 3 x 25 50 Nil
North Rocks 2 x 25 25 5 Nil
Northmead 2 x 35 35 5 Nil
Seven Hills 3 x 25 50 10 Nil
Westmead 2 x 35 35 5 2022

Note: Baulkham Hills ZS is supplied by Sydney West BSP via the 132kV system.  
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5.5 Baulkham Hills Geographic  

ZS

ZS

ZS

ZS

ZS

ZS

ZS

To Blacktown TS

To Blacktown TS

Refer Blacktown TS
Holroyd

Westmead

Northmead

North Rocks

Seven Hills

Marayong

Kellyville

TS ZS

A Marayong ZS configured for supply 
from 33kV Fdrs 445, 470 & 473 Ex 
Baulkham Hills TS

B Holroyd ZS configured for supply 
from 33kV Fdrs 432 & part 474 ex 
Blacktown TS

C Kellyville ZS normally supplied via 
33kV Fdr 476 (Kenthurst to Kellyville). 
Kellyville ZS is on changeover to 33kV 
Fdrs 469 & 473 ex Baulkham Hills TS

D Westmead ZS supplied from 33kV 
Fdrs 477 & 466 (onto the 2 
transformers)

To Kenthurst ZS ex Sydney North BSP

C

D

B

A
469

473

471

479

475

470

469

473

473

484

466

480

472

478

480

476

Baulkham Hill ZS
Baulkham Hills TS

477

474

432

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

ZS

N/O

BAULKHAM HILLS
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6 BELLAMBI TRANSMISSION SUBSTATION
6.1 Bellambi Transmission Network Status

Bellambi Transmission Substation has three 60MVA 132/33kV transformers providing a firm 
capacity of 120 MVA. The substation is currently floated at 33.5kV. Bellambi Transmission 
Substation is supplied from TransGrid’s Dapto BSP via two 132kV feeders 980 & 981, each have 
respective ratings for summer / winter of 163 / 176MVA.  

Feeder 7302 ties the Bellambi TS system to the Springhill TS system via Mt Keira Switching 
Station (normally open ABS 73326). 7302 can only provide limited contingency supply (250A) to 
the Springhill system, due to capacity and protection constraints.  

A credible steel lattice tower failure and double circuit outage of 980/981 was desktop simulated 
prior to a real network switching event on Sunday 4 September 2016, where the entire Bellambi TS 
33kV network was supplied (up to 80% of peak load) through three distinct radial 33kV substation 
groupings fed from Springhill TS.  

No major network capacity projects are planned for the current forecast period. 

6.2 Bellambi Transmission Network Substation Rating Details
Zone Substation Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint
(Year)

Bellambi TS 3 x 60 120 20 Nil
Bulli 2 x 15 15 Nil
Corrimal 2 x 25 25 5 Nil
Darkes Forest 2 x 5 5 Nil
Helensburgh 2 x 12.5 12.5 Nil
Mt Ousley 2 x 35 35 Nil
Russell Vale 2 x 25 25 Nil
Wombarra1 2 x 5 5 Existing1

Notes: 

1. Firm capacity exceeded, though thermal capacity is provided for greater than 115% of forecast demand under N security for 
load up to 10MVA. 
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6.5 Bellambi Geographic 

A AR 79473 & ABS 73326, normally 
open. Fdr 7302 provides limited 
backup for a second contingency on 
the Cordeaux ring.

B North Wollongong ZS supplied from 
Springhill TS

C Fdr 7252 normally open at Darkes 
Forest ZS.

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

ZS

ZS

ZS

ZS

ZS

HC

7291

7121

BELLAMBI TS

Darkes Forest

Wombarra

Bulli

Corrimal

Mt Keira SS

Russell Vale

29221

C

A
B
North Wollongong

Gujarat HVC 
93015

To West Wollongong ZS and 
Figtree ZS (Springhill TS)

7142

To Kenny St ZS (Springhill TS)

To Cordeaux Colliery 
(Springhill TS)

ZS

TS

SS

N/O

N/O

Metropolitan 
Colliery HVC 29470

Helensburgh

7029

7027

7026

7293

7025

7022

7252/2

7252

7253

7252/37028

7257
98E

980
981 7292

7030

7112

ZS

7111

Mt OusleyAR

ZS

N/O

7302 7021

7015

7095

BELLAMBI
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7 BLACKTOWN TRANSMISSION SUBSTATION
7.1 Blacktown Transmission Network Status 

Blacktown TS has four 120 MVA 132/33kV transformers providing a firm capacity of 360MVA and 
is supplied from Sydney West BSP via 132kV feeders 93Z/93A and 9J1/9J2. The float voltage at 
Blacktown TS is 34kV. 

Feeder 450 from Blacktown TS and feeder 481 from Leabons Lane supplies Newton. Feeders 429 
and 467 from Blacktown TS supply Leabons Lane. Feeder 450 supplies Newton and tees to 
Quakers Hill where it is normally open. Quakers Hill 132/33kV transformer provides the capability 
for a secondary 33kV injection point onto feeder 450 to Newton ZS. Feeder 432 from Blacktown TS 
supplies Holroyd ZS. Baulkham Hills TS feeder 474 backs up Holroyd ZS. 

Blacktown Area Study (Special Report No.S454) highlights possible future sub-transmission 
network constraints beyond the forecast period, specifically within the North Blacktown / Kings 
Park Industrial and Blacktown CBD areas. Establishment of North Blacktown ZS will address the 
longer term constraints. 

The “Prospect Ring” consisting of feeders 440, 431 and 427 supply the zone substations dedicated 
to the Sydney Catchment Authority (SCA) at Prospect East and Prospect South. Feeder 460 
supplies ABC Tissues from Prospect East. Feeder 440 tees to and supplies Quarries ZS. Quarries 
ZS is also supplied from feeder 434.  Due to the feeder geography and its associated impedance 
the load sharing of the system is uneven, with feeder 440 supplying the majority of the area load 
for an outage of feeder 434.  

Project UCL5635 has recently been completed, esablishing two 33kV feeders from Blacktown TS 
to the Fujitsu data centre in Pemulwuy. The site has previously been supplied at 11kV from 
Quarries ZS but will soon transition to 33kV. 

Leabons Lane ZS has been completely reburbished at the same location. A project to refurbish  
Marayong ZS is undergoing regulatory market consultation. 

7.2 Blacktown Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity  (MVA)

Installed Reactive 
Capacity (MVA)

Transformer 
Constraint (Year)

Blacktown TS 4 x 120 360 10 Nil
Greystanes 2 x 25 25 10 Nil
Holroyd 2 x 25 + 1 x 17.25 42.25 5 Nil
Leabons Lane 2 x 15/19/25 25 10 Nil
Marayong 3 x 15/19/25 50 5 Nil
Newton 3 x 15/19/25 50 Nil
Prospect 3 x 15 30 10 Nil
Prospect East 2 x 15/20/25 25 Nil
Prospect South 2 x 15/20/25 25 Nil
Quarries 2 x 35 35 Nil
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7.5 Blacktown Geographic 

ZS

TS

HC

ZS

N/O

N/O

N/O

N/O

A Marayong ZS supplied from Fdrs 445 
Blacktown on changeover to Fdrs 470 
& 473 Baulkham Hills TS

B Holroyd ZS normally supplied from 
Fdr 432 Blacktown on changeover to 
Fdr 474 Baulkham Hills

C Woodpark normally supplied from 
Fdr 779 Guildford on changeover to 
Fdr 430 Blacktown

D Bossley Park normally supplied from 
Fdr 435 Blacktown on changeover to 
Fdr 745 West Wetherill

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

Leabons Lane

Newton

Quakers Hill
Marayong

Holroyd

Woodpark

To Blacktown 
132kV TS To Baulkham Hills TS

450

445

450

463
443
428

482
483

434

C

Greystanes
South Prospect

Quarries

BLACKTOWN TS

B

To Baulkham Hills TS

Bossley Park

To West Wetherill Park TS

To Guildford TS

N/O

N/O

ZS

ZS

ZS

D

ZS

ZS

ZS

Fujitsu

Prospect

East Prospect

ABC Tissues

N/O

To Smithfield ZS

HC

427

431

435

779

745

745

430

426

432

474

429
467

ZS

ZS

470

473

441

23C
23F

ZS

481

A

440

ZS

To HawkesburyTS To Kellyville ZS

BLACKTOWN
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8 CAMELLIA TRANSMISSION SUBSTATION
8.1 Camellia Transmission Network Status  

Camellia Transmission Substation is supplied at 132kV from the Holroyd Bulk Supply Point via 
Endeavour Energy’s Guildford Transmission Substation. Camellia TS is floated at 34kV and 
presently supplies Lennox ZS and Rosehill ZS.  Camellia TS also supplies customer substations 
for Viva Energy and ING.  Viva Energy (formerly Shell) has ended its refining operations and now 
uses the existing Clyde site as a fuel import terminal.  The Viva Energy site has significantly 
reduced its electrical load in recent years (42MVA to 4MVA).  Viva Energy will have some surplus 
land which has been included in the Department of Planning and Environment’s Camellia Priority 
Precinct for development. There is also expected to be a rezoning of Camellia industrial land for 
residential purposes in mid 2017. 

Supply into the Parramatta CBD area also comes from North Parramatta ZS which is a 132/11kV 
zone substation supplied off the same 132kV network as Camellia TS, via the East Parramatta 
Switching Station. 

There are small amounts of generation onto the 11kV bus at Rosehill ZS.  

Endeavour Energy and Ausgrid have issued a joint planning study for the Auburn and Lidcombe 
Supply Strategy.  Ausgrids Auburn ZS and Lidcombe ZS will be supplied from Camellia TS with the 
staged commissioning likely in 2019/20.  

PR722 “Camellia TS Ausgrid Connection” has been initiated to fund costs associated with 
preparation of Endeavour Energy owned assets and technical advice for the connection of 
Ausgrid’s two Zone Subs. 

Refurbishment Project T616 at Camellia TS will replace 132/33kV Transformer No1, remove 
132/33kV Transformer No.3 and reconfigure the 33kV busbar arrangement.  This will reduce the 
Firm Transformer capacity to 120 MVA. 

8.2 Camellia Transmission Network Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Camellia TS 3 x 120 (2 x 120*) 240 (120*) Nil
Lennox 3 x 25 50 10 Nil
Rosehill 3 x 25 50 5 Nil

 Denotes works works under TS616 in 2018/19 
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8.5 Camellia Geographic 

ZS

ZS

ZS

Lennox

Rosehill

Camellia TS

Shell

ING

409

410

403

404405

417
418

412

413

411

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

TS

ZS

CAMELLIA
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9 CARLINGFORD TRANSMISSION SUBSTATION
9.1 Carlingford Transmission Network Status 

Carlingford Transmission Substation has three 120 MVA 132/66kV double-wound transformers 
and one 120 MVA 132/66kV auto transformer. The auto transformer was the former system spare 
and was installed at Carlingford following the failure of one of the original units. This unit has 
relatively lower impedance than the other units. This results in unequal load sharing and reduces 
effective capacity whenever the unit is in service. However, there is currently no constraint due to 
the reduced demand at Carlingford.  

The Baulkham Hills – Carlingford 132kV transmission system has a firm summer rating of 512 
MVA.  Carlingford TS floats at 66kV with 5% LDC at 300MVA to cater for the light rating of the 
subtransmission system supplying Castle Hill and West Pennant Hills. Carlingford TS supplies 
approximately 100MVA to Ausgrid zone substations at Epping and Hunters Hill. Kenthurst ZS is 
normally supplied from 132kV feeder 221 Sydney North, backed up on changeover to 66kV feeder 
830 (Castle Hill – Kenthurst).  

Dundas ZS is normally operated with all three transformers in service and the 11kV busbar split 
into three separate sections.  They are never operated in parallel due to the resultant high fault 
level. Dundas ZS transformers are directly connected to an extension of the Carlingford 66kV 
busbar. The 66kV busbar is rated at 96MVA summer and 128 MVA winter. Load is unequal across 
the three 11kV sections but this can be managed by System Operations if they elect to transfer an 
11kV feeder across the duplicate busbar to an alternate section. 

A new 66kV supply is to be made available to the operators of the Northconnex M1-M2 tunnel by 
2019. Northconnex will become a HVC on completion of this project with the normal peak load of 
its operations advised as 7 MVA. Under a declared emergency condition of the M1-M2 tunnel a 
22MVA supply is required. 

The Northconnex 66kV supply will be sourced from the Carlingford TS 66kV busbar ex feeder CB 
810 with a new feeder cable and a cable tee from existing feeder 818.  

9.2 Carlingford Transmission Network Rating Details 
Zone Substation Transformer Description (MVA) Firm Transformer 

Capacity (MVA)
Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Carlingford TS 4 x 120 360 80 Nil
Castle Hill 3 x 25 50 0 Nil
Dundas 3 x 35 70 10 Nil
Rydalmere 2 x 33 + 1 x 25 58 15 Nil
West Pennant Hills 2 x 35 35 5 Nil
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9.5 Carlingford Geographic 

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

D3
D2
D1

Kenthurst

Castle Hill

West Pennant Hills

North Connex

Carlingford  TS Dundas

Rydalmere

B

A
To Kellyville ZS

To Sydney North BSP

ZS

ZS

ZS

N/O

A Kenthurst ZS is normally supplied 
from 132kV Fdr 221 (Sydney North 
BSP to Kenthurst) via the 132/33kV 
Trf at Kenthurst. Kenthurst is on 
changeover to 66kV Fdr 830 ex. 
Carlingford TS.

B Kellyville is normally supplied from 
33kV Fdr 476 (Kenthurst ZS to 
Kellyville ZS). Kellyville ZS is on 
changeover to 33kV Fdr 473 & 469 ex. 
Baulkham Hills TS

476
221

476

815

33kV

132kV

66kV

825/1

82T

825/2

818

825

814
816

HC

ZSTS

ZS

CARLINGFORD
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10 DAPTO BULK SUPPLY POINT
10.1 Dapto Bulk Supply Point Transmission Network Status

Dapto Bulk Supply Point is owned by TransGrid and has four 375 MVA 330/132kV transformers. 
Only three transformers are in service at any time for fault level reasons. Endeavour Energy is 
supplied at 132kV from Dapto BSP, which is floated at 138.6kV. There are series line reactors at 
Dapto BSP, rated at 286MVA on feeders 98Y, 982, 983 & 984. These reactors were installed to 
limit fault levels on the Springhill TS and BlueScope 33kV switchgear prior to its recent renewal 
and are still in service.  

Dapto BSP supplies 132kV north to Bellambi, Springhill and Outer Harbour TS’s; south to Mt Terry 
TS, Shoalhaven TS and West Tomerong TS as well as Ulladulla ZS; and west to Burrawang 
Pumping Station then further west providing backup to Fairfax Lane TS. Dapto BSP also supplies 
132kV to the Essential Energy network at Bateman’s Bay ZS and Moruya North TS. The Essential 
Energy substations are supplied through the Evans Lane Switching Station which is also the 
connection point for Endeavour Energy’s Ulladulla ZS.  

In early 2009 Energy Australia commissioned a 435MW combined cycle gas turbine generator at 
the former Tallawarra 320MW coal-fired power station site. The generator feeds into the Tallawarra 
Switching Station which has been cut into feeders 983 and 984 Dapto to Springhill and has a 
further connection to Dapto via feeder 987. It is planned for feeder 984 adjacent to the foreshore of 
Lake Illawarra to be removed as part of the environmental approval as part of the generator 
project, but this has not yet been completed. No line reactors are installed on feeder 987 which is 
normally open at Dapto BSP. Feeder 987 will need to be integrated into feeder 984 at the Dapto 
BSP end and utilise its line reactor if the partial removal of feeder 984 proceeds.  

The 132kV network south of Dapto BSP, consisting of feeders 98W, 98F, 98L, 98U, 98J, 98P, 28P 
98H and 98M connecting Endeavour Energy’s Mt Terry TS, Shoalhaven TS and Ulladulla ZS as 
well as Essential Energy’s Batemans Bay and Moruya North substations to Dapto BSP, was 
subject to both voltage and capacity constraints due to the length of the 132kV feeders.  

TransGrid had evaluated alternatives for the establishment of a new Tomerong bulk supply point to 
provide 132kV injection in this area to resolve voltage and capacity constraints. In 2013, revised 
132kV line ratings significantly increased the emergency ratings. The result tables show the rating 
constraints of previous years on the 132kV lines south of Dapto BSP now do not exist. The only 
constraints are now voltage related. To overcome the voltage constraints additional reactive 
support has been approved July 2014 through (PR479) – 132kV Voltage Constraints South Coast, 
which will defer the establishment of TransGrid’s BSP at Tomerong beyond the current forecast 
period.    

Endeavour Energy developed West Tomerong TS, to relieve constraints at Shoalhaven TS as well 
as the southern catchment of its 33kV subtransmission system. 

A report titled “West Lake Illawarra Area Plan” was endorsed by management in May 2016. The
West Lake Illawarra release area is proposed to provide up to 25,770 dwellings plus employment 
lands and commercial activities with an expected demand of up to 128MVA. It is proposed to 
ultimately service the development with three new zone substations. Two 132/11kV zone 



Transmission Network Planning Review 2017-2026

August 2017 Page 46 of 259

substations are planned, with one northern in the vicinity of West Dapto Road (supplied by feeder 
980 – Dapto to Bellambi Creek) and another in the vicinity of Avondale Road (supplied by feeder 
988 - Dapto to Fairfax Lane). A potential site for the proposed northern zone substation (Lot 1, 
DP818199) was acquired in July 2010. The third zone substation is planned to be supplied at 33kV 
(by feeders 7123 and 7041) in the vicinity of Calderwood Road. Negotiations with the Calderwood 
Valley developer are proceeding with the likelihood of a zone substation site being acquired near 
33kV lines 7123 and 7041 on Calderwood Road Calderwood. 

A credible steel lattice tower failure and double circuit outage of 980/981 was desktop simulated 
prior to a real network switching event on Sunday 4 September 2016, where the entire Bellambi TS 
33kV network was supplied (upto 80% of peak load) through three distinct radial 33kV substation 
groupings fed from Springhill TS.  

The analysis has been done on the assumption the following approved projects have been 
completed: 

PR479 – 132kV Voltage Constraints South Coast 

10.2 Dapto Bulk Supply Point Network Substation Rating Details
Transmission or  Zone 
Substation

Transformer Description 
(MVA)

Firm Transformer 
Capacity (MVA)

Installed Reactive Capacity 
(MVAr)

Transformer Constraint 
(Year)

Dapto BSP 4 x 375* 1125 240 Nil [including Tallawarra]
Bellambi 3 x 60 120 20 Nil
BlueScope Steel # 5 x 60 Not Applicable Not Applicable
BOC Gases # 1 x 50 Not Applicable Not Applicable
Burrawang PS # 2 x 30 Not Applicable Not Applicable
Batemans Bay [Ess. E] 2 x 45 45 6 Not Applicable
Evans Lane SS Nil Nil (2 x 15) Nil
Mt Terry 2 x 120 120 Nil
Moruya North [Ess. E] 1 x 30 + 1 x 45 30 6 Not Applicable
Outer Harbour 2 x 60 60 20 Nil
Shoalhaven 3 x 60 120 28.9 @ 132kV & 18 @ 33kV Nil
Springhill 3 x 120 240 80 @ 132kV & 40 @ 33kV Nil
Tallawarra++ 1 x 500 Not Applicable 74 Not Applicable
Ulladulla # 2 x 30 30 Nil
West Tomerong 2 x 60 60 (15 @ 132kV) Nil
Yatte Yattah ^^ 1 x 6.5 Non-Firm Nil

Notes: # These Substations are supplied directly off the Dapto 132kV busbar, without an intermediate subtransmission 
busbar. The remaining locations are Transmission Substations with their individual subtransmission networks to 
each zone substation. 

 ̂ ^ Yatte Yattah is currently supplied by 11/33kV interposing transformer at Ulladulla. From late 2017 normal 
supply is planned from West Tomerong TS. 

 ++ Tallawarra Switching Station and Tallawarra Gas Fired Generation Station.  

 * only three transformers in service at any time due to fault level reasons. 
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10.5 Dapto BSP Geographic

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

TS
Fairfax Lane

Burrawang
To Marulan SP

TS

Refer Detail

TS

TS

TS

A

GEN

6

98H

To Shoalhaven

Bellambi

To Fairfax Lane 
& Burrawang

Springhill

98E
913/2B

981
980

98F
98W

988

98T

987 985
989

Outer Harbour

BOC

Illawarra SS
Tru Energy Gen

Mt Terry

984
983

DAPTO
SP

986
98B

98Y, 982
98G, 98X

SS

98M

Moruya North

Batemans Bay

Ulladulla
Evans Lane

98M

98J 28F 98H

28C 28P

28C

28F

Yatte Yattah

West Tomerong

To Shoalhaven 
33kV System

SS

28P

98J
TS

Shoalhaven

Mt Terry

98L

98U

Item No. PR479 
(Approved)98P

GEN

SS

Bellambi

TS TS
SS

SP
SS

TS

TS

TS

ZS

ZS

SS

TS

ZS

988

Essential Energy

Endeavour Energy

DAPTO



Tr
an

sm
is

si
on

 N
et

w
or

k 
P

la
nn

in
g 

R
ev

ie
w

 2
01

7-
20

26

A
ug

us
t 2

01
7 

P
ag

e 
51

 o
f 2

59

10
.6

 D
ap

to
 B

SP
 S

ch
em

at
ic



Transmission Network Planning Review 2017-2026

August 2017 Page 52 of 259

11 FAIRFAX LANE TRANSMISSION SUBSTATION
11.1 Fairfax Lane Transmission Network Status 

Fairfax Lane Transmission Substation is owned by Endeavour Energy and has three 60MVA 
132/33kV transformers providing a firm capacity of 120MVA. The substation is supplied via 132kV 
feeder 98C from Marulan BSP with an alternative supply from feeder 988 Dapto BSP. Feeder 98C 
is rated at 168/190 MVA summer/winter with 988 rated at 133/146 MVA summer/winter. The 
capacity of each of these 132kV feeders is adequate to meet the needs of the area within the 
forecast period.  

Fairfax Lane TS is floated at 33kV with LDC set at 7.5% @ 93MVA. The preferred operating 
arrangement at Fairfax Lane is to run with all transformers in service whenever available. This is 
required to improve fault levels on the subtransmission system to assist with large motor starts at a 
number of test facilities in the area. 

Robertson ZS as well as Tycan/Tyree and Sydney Catchment Authority customer substations have 
no alternate 33kV supply. 

33kV spur line 7911/7914/7915 has been augmented to a summer rating of 20MVA. This will allow 
for the future establishment of a rural ZS in the Hilltop/Yerrinbool areas which is forecast to be 
driven by a number of enquiries for development in the area. This feeder also supplies the existing 
Sydney Water Catchment Authority sites at Nepean and Avon dams. 

A no-volt change over scheme is in operation at Ringwood ZS. The changeover scheme operates 
on the 11kV transformer circuit breakers as there are no installed incoming 33kV circuit breakers. 

11.2 Fairfax Lane Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Fairfax Lane TS 3 x 60 120 24 Nil
Berrima Junction1 1 x 20 Non-Firm Not Applicable
Bowral 2 x 10 + 1 x 12.5 20 5 Nil
Mittagong 2 x 12.5 + 1 x 15 25 5 Nil
Moss Vale 2 x 25 25 Nil
Ringwood 2 x 12.5 12.5 Nil
Robertson 2 x 3.75 3.75 Existing
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11.5 Fairfax Lane Geographic 
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12 GUILDFORD TRANSMISSION SUBSTATION
12.1 Guildford Transmission Network Status 

Guildford Transmission Substation is supplied at 132kV from Holroyd Bulk Supply Point by feeders 
93F and 93L and also from Sydney West BSP by feeders 93M (via West Wetherill Park TS) and 
93J (via Granville and Camellia). The 132kV busbar is operated split between the two bulk supply 
sources.  The Parramatta CBD Network is supplied from the Guildford 132kV busbar 

Guildford TS supplies 33kV to Cabramatta, Carramar, Fairfield, Sherwood, Smithfield, South 
Granville, Woodpark and Yennora zone substations owned by Endeavour Energy. It also supplies 
Ausgrid’s Leightonfield ZS and the Visy Paper HVC.

Guildford TS has three 120MVA transformers providing a firm capacity of 240MVA. Until mid 2017, 
Marubeni generating station supplied 160MW and 60MVAr onto the Guildford 33kV busbar. The 
generating plant consists of three 36MW gas machines and one 77MW steam machine. Proposed 
new commercial arrangements from mid 2017 will see the generator  supply reduced to between 
0MW and 108MW provided by the three gas units at intermittent times depending on market need. 
The normal static support arrangement is for only one capacitor bank in service providing 20MVAr, 
with Marubeni supplying the remaining reactive power needs. This is required to limit the voltage 
fluctuations onto the generators, which would otherwise be imposed by repetitive switching of the 
capacitor banks. The new commercial arrangements for Marubeni will not result in constraints on 
the sub-transmission network.  

Cabramatta ZS is supplied from Homepride ZS by feeder 68C for a contingency on feeder 687 
from Guildford TS. Feeder 68C also supplies one bus section of Homepride ZS from Cabramatta 
ZS during contingencies on either feeder 509 or 517 from West Liverpool TS. 

Woodpark ZS is supplied from Blacktown TS by feeder 430 for a contingency on feeder 679 from 
Guildford TS. 

The analysis of the Guildford transmission network has been carried out with the following network 
configurations: 

 Cabramatta ZS normally supplied by feeder 687 from Guildford TS, on changeover to 
feeder 68C from Homepride ZS. 

 Woodpark ZS normally supplied by feeder 679 from Guildford TS, on changeover to feeder 
430 from Blacktown TS. 

 Feeder 745 West Wetherill Park TS on standby for back-up to Smithfield ZS. 
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12.2 Guildford Transmission Network Substation Rating Details 

Zone Substation Transformer Description 
(MVA)

Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVA)

Transformer Constraint 
(Year)

Guildford TS 3 x120 240 60 Nil
Cabramatta 2 x 25 25 5 Nil
Carramar 2 x 25 25 5 Nil
Fairfield 3 x 25 50 10 Nil
Sherwood 2 x 25 25 10 Nil
Smithfield 3 x 25 50 10 Nil
South Granville 2 x 25 25 Nil Nil
Woodpark 2 x 25 25 5 Nil
Yennora 2 x 25 25 5 Nil
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12.5 Guildford Geographic  

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number
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13 HAWKESBURY TRANSMISSION SUBSTATION
13.1 Hawkesbury Transmission Network Status 

Hawkesbury transmission substation (TS) is supplied at 132kV from Vineyard Bulk Supply Point 
(BSP) by feeders 227 and 234. Hawkesbury TS has three 120 MVA 132 / 33kV transformers and 
supplies Cattai, Glossodia, Glenorie, Kurrajong, North Richmond, East Richmond, Riverstone, 
South Windsor, Windsor and Wisemans zone substations (ZS), owned by Endeavour Energy. It 
also supplies the Sydney Trains substation at Clarendon. Hawkesbury is a summer demand 
peaking TS and is floated at 33kV with an LDC setting of 7.5% at 200 MVA, to assist in producing 
an acceptable voltage profile in the outlying areas. 

Endeavour Energy will establish a number of new substations and subtransmission assets that will 
support development of the North West Sector. The network strategy is to supply these new assets 
at 132kV from Vineyard BSP.

Kurrajong ZS is currently fed from feeders 453 and 442. The upgrade of protection at Kurrajong ZS 
has allowed Kurrajong ZS to run solid.  

South Windsor is fed directly from the transmission substation on feeders 436, 448 and 449 having 
tail-ended transformers. One transformer is normally on standby on a rostered basis, to maintain 
the 11kV busbar fault levels within acceptable limits.

Project PR440 has been completed. It included upgrade of feeders 443 and 458/1 and installation 
of a motorised isolator to address potential load at risk on feeder 458, under outage of feeder 444. 
If there is a fault on feeder 444, both Riverstone 33kV and 11kV busbar will split and transformer 2 
can be supplied by feeder 441 from Quakers Hill. 

There are no incomplete approved projects to consider within the Hawkesbury TS area.

13.2 Hawkesbury Transmission Network Substation Rating Details 

Zone Substation Transformer Description
(MVA)

Firm Transformer
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Limitation
(Year)

Hawkesbury TS 3 x 120 240 30 Nil
Cattai 1 x 15 + 1 x 25 15 - Nil
Glossodia 2 x 25 25 - Nil
Kurrajong 2 x 15 15 - Nil
North Richmond 2 x 25 25 5 Nil
East Richmond 2 x 35 35 5 Nil
Riverstone 2 x 25 25 10 Summer 2022
South Windsor 3 x 25 50 5 Nil
Windsor 2 x 35 35 - Nil
Wisemans 1 x 12.5 Non Firm - Nil
Glenorie 1 x 15 Non Firm - Nil
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13.5 Hawkesbury Geographic 

452

458

437

420

444

441

424442

East Richmond
North Richmond

Kurrajong

To Penrith TS

Used at distribution 
voltage

438425

ZS

ZS
443

439

ZS

447

446
TS

ZS

HAWKESBURY TS

Glenorie

Cattai

Windsor

Riverstone ZS

To Wisemans ZS

ZS

ZS

ZS

ZS

Glossodia

South Windsor

449 436 448

SP Vineyard (TG)

453Ex-934 used @ 33kV

To Quakers Hill ZS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number
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14 HOLROYD BULK SUPPLY POINT
14.1 Holroyd Bulk Supply Point Transmission Network Status 

Holroyd Bulk Supply Point is owned by Transgrid and has two tail ended 375 MVA 330/132kV 
transformers providing a firm capacity of 375MVA to Endeavour Energy.

Holroyd Bulk Supply Point supplies Camellia and Guildford Transmission Substations, Granville, 
North Parramatta and West Parramatta zone substations and East Parramatta Switching Stattion.  

Guildford Transmission Substation operates on a split dual busbar arrangement; normally supplied 
at 132kV by feeders 93F and 93L on one busbar from Holroyd BSP. 

Sydney West BSP backs up supply to Guildford TS via feeders 93J  and 93T. These feeders 
connect onto the alternate Guildford busbar (normally split from the Holroyd source feeders).132kV 
feeders 93M, 93T and 93J provide a ring supply to West Wetherill Park TS and ZS and Wetherill 
Park ZS. 

Holroyd BSP and Guildford TS operate without fault level restrictions; the split busbar at Guildford
can be closed to provide mutual backup between the two load groups for a loss of either Holroyd 
feeder 93F or 93L or for a loss of either Sydney West feeders 93M,93T or 93J.  

The supply strategy for the Guildford / Camellia / Parramatta CBD considers both the growth and 
renewal needs of this network.  The strategy involves conversion of East Parramatta SS to a zone 
substation and Lennox ZS to service the Parramatta CBD when development dictates. This is 
additional to the existing West Parramatta, North Parramatta and Granville zone substations. 

The strategy also involves Camellia TS to allow the connection of these new zone substations. 
Refer to the Camellia section of the report and S472-1 “Parramatta CBD – Camellia – Guildford 
Subtransmission Development Summary Report”.

14.2 Holroyd Bulk Supply Point Rating Details 
Transmission or 
Zone Substation

Transformer Description (MVA) Firm Transformer 
Capacity (MVA)

Installed Reactive  
Capacity (MVAr)

Capacity Constraint (Year)

Holroyd BSP 2 x 375 375 Nil
Camellia 3 x 120 240 Nil
Granville ZS** 2 x 45 45 5 Nil
Guildford# 3 x 120 240 60 Nil 
North Parramatta ** 2 x 55 55 Nil
West Parramatta ZS** 3 x 45 90 10 Nil

Notes: 

** These Substations are grouped in the forecast as Holroyd 132kV, as they are supplied directly off the virtual Holroyd 
132kV busbar (located at Guildford 132kV), without an intermediate sub-transmission busbar. The remaining locations 
are Transmission Substations with their individual sub-transmission networks to each zone substation. 
# Since August 2017, Marubeni Generators will operate on demand only and their input will not be considered for the 
purpose of these analysis. 
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14.5 Holroyd Geographic  

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number
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15 ILFORD BULK SUPPLY POINT
15.1 Ilford BSP Transmission Network Status 

Ilford Bulk Supply Point (BSP) is supplied at 132kV from Transgrid’s Mt Piper transmission 
substation (TS), by a single tee off from Transgrid’s feeder 94M and a single 60MVA 132/66kV
transformer. Mt Piper 66kV BSP provides backup supply to Ilford TS, through the 66kV network. 

TransGrid has indicated that the capacity available to Endeavour Energy from line 94M - Mt Piper-
Beryl tee Mudgee tee Ilford, can be increased from the 16VMA currently authorised.   

There are two significant load applications NIL0208 (Kepco Coal Mine, at 22MVA) and NIL0212 
(Bowdens Silver Mine, at 18MVA). Kepco Coal Mine load connection requires 66kV line 
augmentation from Ilford to Kandos, then onto Bylong. This is currently progressing. Bowdens 
Silver Mine is proposed to connect at 132kV Ilford BSP, effectively supplied from the Mt Piper 
132kV system. Bowdens Silver Mine is not included in this study More information will be available 
as these two applications progress. 

There are no incomplete approved major projects to consider within the Ilford BSP area. 

15.2 Ilford BSP Substation Rating Details 
There is no Transgrid substation associated with this Bulk Supply Point. The supply point is a tee 
off from Transrid’s Feeder 94M, from Mt Piper TS.
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15.5 Ilford Geographic 

To Kandos ZS

To Essential 
Energy Network

To Mt Piper TS

To Mt Piper TS
Closed at Mt Piper & normally 

open at Kandos

To Bylong ZS
Refer to inset

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number
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Cockatoo Mine

Inset

828/3

841

TS

SS

828/4

ILFORD



 
 

Tr
an

sm
is

si
on

 N
et

w
or

k 
P

la
nn

in
g 

R
ev

ie
w

 2
01

6-
20

25

P
ag

e 
77

 o
f 2

59

15
.6

 I
lfo

rd
 S

ch
em

at
ic

 



  

Page 78 of 259

16 ILFORD TRANSMISSION SUBSTATION
16.1 Ilford Transmission Network Status 

Ilford Transmission Substation is supplied at 132kV from Transgrid’s Mt Piper substation by a 
single tee off from Transgrid’s feeder 94M and a single 60MVA 132/66kV transformer. Mt Piper 
66kV bulk supply point provides backup supply to Ilford TS, through the 66kV network. 

Ilford TS is summer demand peaking and is floated at 66kV. It supplies Bylong, Ilford Hall and 
Kandos zone substations owned by Endeavour Energy.  

TransGrid has indicated that the capacity available to Endeavour Energy from line 94M Mt Piper-
Beryl tee Mudgee tee Ilford, can be increased from the currently authorised 16MVA.   

Feeder 841 from Ilford TS supplies Kandos ZS. Two11kV feeders connect to circuit breakers X482 
and 87222 are tail-ended onto 22/11kV auto-transformers.

The 66kV subtransmission system from Ilford TS is radial to Kandos ZS, and is backed up from Mt 
Piper 66kV BSP on feeder 828. Kandos ZS then supplies Bylong ZS on feeder 839.  An outage of 
either: 132kV feeder 94M, 66kV feeder 841 or the single Ilford TS transformer, requires feeder 828 
to supply the Ilford TS load via Kandos ZS.  

There are two significant load applications NIL0208 (Kepco Coal Mine) and NIL0212 
(Bowdens Silver Mine). Kepco Coal Mine load connection requires 66kV line 
augmentation from Ilford to Kandos, then onto Bylong.This is currently progressing. Bowdens 
Silver Mine is currently proposed to connect at 132kV Ilford TS busbar, effectively supplied from 
the Mt Piper 132kV system. Bowdens Silver Mine is not included in this study, as it only impacts 
the TransGrid 132kV system (via the Ilford TS 132kV busbar) and they have provided an approval 
for the additional load. More information will be available as these two applications progress. 

There are no incomplete approved major projects to consider within the Ilford TS area. 

16.2 Ilford Transmission Network Substation Rating Details 
Zone Substation Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Limitation (Year)

Ilford TS 1 x 60 Non Firm Nil
Bylong 2 x 1.5 1.5 Nil
Ilford Hall 1 x 2.5 Non-firm Nil
Kandos 2 x 5 5 Nil
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16.5 Ilford Geographic 

To Kandos ZS

To Essential 
Energy Network

To Mt Piper TS

To Mt Piper TS
Closed at Mt Piper & normally 

open at Kandos

To Bylong ZS
Refer to inset

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number
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17 INGLEBURN BULK SUPPLY POINT
17.1 Ingleburn BSP Transmission Network Status 

Ingleburn BSP is owned by TransGrid and has two, 250 MVA 330/66kV transformers. There is 
sufficient capacity at this substation to supply its existing catchment for the medium to long term. 
Ingleburn BSP is floated at 66kV. 

Macarthur BSP has been established in the Mt Annan area to serve as a bulk supply point to the 
South West Growth Sector and to supply 66kV to Campbelltown, Kentlyn and Ambarvale ZS’s. 

This allows feeders 862 and 863 from Ingleburn BSP to supply only the Minto ZS load under 
normal conditions. A change in the 66kV configuration means that the Narellan ZS No 1 66/11kV 
transformer will now be backed up from Macarthur 66kV BSP using feeder 85T, under high load 
conditions for a contingency on the normal supply to Narellan. Refer to the geographic and 
schematic diagrams below and the Macarthur BSP section of the report.  

Bow Bowing and Macquarie Fields zone substations share a common feeder 860, which is to be 
dedicated to Bow Bowing for the loss of its alternate feeder 866. Macquarie Fields has tail-ended 
transformers which operate on a single transformer roster basis, except for periods of high load, 
where both transformers are used on a split 11kV busbar. The split busbar arrangement is not 
usually required due to reduced demand at Macquarie Fields ZS.  

The analysis of the Ingleburn BSP transmission network has been carried out with the following 
network configurations: 

 Macquarie Fields ZS is operated as described above so that feeder 860 is not overloaded 
on an outage of feeder 866. 

17.2 Ingleburn BSP Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Ingleburn BSP 2 x 250 250 Nil
Bow Bowing 3 x 35 70 15 Nil

Macquarie Fields 2 x 33 33 5 Nil
Minto 2 x 33 + 1x 35 66 5 Nil
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17.5 Ingleburn Geographic 

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

N/O

A Feeder 861 normally open at Minto ZS

B Feeder 85T normally open at Kentlyn ZS

Campbelltown

Narellan

Minto

INGLEBURN BSP

Bow Bowing
Macquarie Fields

ZS

860

864

866

Kentlyn

Eschol Park

To Macarthur 66kV

To Nepean 66kV

863

862

A

B

861

PR190 Eschol Park
Development Driven

ZS

85T

85T

867
ZS

ZS

ZS

ZS

85M

853

Ambarvale

854
859

858 870

N/O

SP

ZS

To Macarthur 66kV

ZS

INGLEBURN BSP
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18 KATOOMBA NORTH TRANSMISSION SUBSTATION
18.1 Katoomba North Transmission Substation Status 

Wallerawang 132kV Bulk Supply Point supplies Katoomba North Transmission Substation by teed 
feeders 940 and 941. The two 60MVA 132/66kV transformers are tail ended. 

The transformers cannot be operated in parallel due to the distance protection limitations on the 
feeders (no 132kV busbar). A three monthly in-service / standby roster basis schedule, rotates 
transformer use.  

Limited second contingency backup supply to Katoomba North TS is available at 66kV from 
Lawson TS. This is achieved via feeder 804 Katoomba tee Wentworth Falls, and Sydney Trains 
feeder 872. Katoomba North is a winter demand peaking substation and is floated at 67.3kV. 

Katoomba North TS supplies Blackheath, Katoomba and Wentworth Falls zone substations. 

Blackheath ZS is normally supplied of feeder 805, with limited backup from Sydney Trains feeder 
872.

Wentworth Falls ZS is not provided with firm sub-transmission capacity The sub-transmission 
system consists of a tee from feeder 804, supplying the single tail ended zone substation 
transformer. As a backup arrangement, manual switching is required to transfer feeder 804 from 
Katoomba North TS to Lawson TS. 

An outage of either feeder 804 tee Wentworth Falls or the single transformer, requires the 
Wentworth Falls 11kV network to be transferred to Katoomba and Hazelbrook zone substations, 
through manual switching.  

There are no incomplete approved projects to consider within the Katoomba North TS area. 

18.2 Katoomba North Transmission Substation Rating Details 
Zone Substation Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Constraint (Year)

Katoomba North TS 2 x 60 60 Nil
Blackheath 2 x 7 7 Nil
Katoomba 2 x 25 25 Nil
Wentworth Falls 1 x 10 Non Firm Nil
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18.5 Katoomba North Geographic 

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

Katoomba Nth

To Penrith TS & 
Warrimoo TS

HazelbrookLawson

KatoombaKatoomba RIC

Blackheath

Wentworth Falls To Springwood
(Warrimoo TS)

RIC Feeder
To Newnes Junction & Hartley Vale

N/O

N/O

ZS

ZS

TS

TS
ZS

SS ZS B

A

A Blackheath normally supplied from 
Fdr 805 Katoomba Nth on changeover 
to Fdr 872 RIC.

B Hazelbrook normally supplied from 
Fdr 826 Lawson on changeover to Fdr
808 Warrimoo

940

804/1

871
RIC

872
RIC

805

804

941 942

826

To 

KATOOMBA NORTH TS
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19 LAWSON TRANSMISSION SUBSTATION
19.1 Lawson Transmission Network Status 

Lawson 132/66kV Transmission Substation (TS) is supplied at 132kV via feeder 941 from 
Wallerawang 132kV Bulk Supply Point (BSP), with the alternate supply being feeder 942 from 
Penrith TS.  

The substation supplies Hazelbrook 66/11kV zone substation (ZS) and Sydney Trains, which has a 
traction substation on the shared site at Lawson. The Sydney Trains 66kV network then supplies a 
number of traction substations in the mountains region, and the 11kV Sydney Trains signalling 
supply. Lawson TS is winter and summer demand peaking substation and is floated at 67.3kV.  

Limited second contingency backup supply to Katoomba North TS is available at 66kV, from 
Lawson TS. This is achieved via feeder 804, Katoomba tee Wentworth Falls ZS’s, and Sydney 
Trains feeder 872, which provides a limited backup allocation to Blackheath ZS.  

Project PR136 - augmentation of 66kV feeder 808 Stage 1 is complete. Stage 2 has been 
indefinitely deferred due to lower demand resulting in lower risk levels.

There are no incomplete approved projects to consider within the Lawson TS area.     

  

19.2 Lawson Transmission Network Substation Rating Details 
Zone Substation Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Limitation (Year)

Lawson TS 2 x 52 52 Nil
Hazelbrook ZS 2 x 25 25 Nil
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19.5 Lawson Geographic 

Katoomba Nth

Warrimoo

Blaxland

HazelbrookLawson
Katoomba

Katoomba RIC

Blackheath

Wentworth Falls Springwood

RIC Feeder
To Newnes Junction & Hartley Vale

A Blackheath normally supplied from 
Fdr 805 Katoomba Nth on changeover 
to Fdr 872 RIC.

B Wentworth Falls normally supplied 
from Fdr 804 Katoomba Nth on 
changeover to Fdr 804/1 Lawson

C Hazelbrook normally supplied from 
Fdr 826 Lawson on changeover to Fdr
808 Warrimoo

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

C
B

A

ZS

ZS

ZS

ZS

ZSSS
TS

TS

N/O

N/O

Under Review
TS

N/O

N/O
827

822

824
808

826
804/1

871
RIC

872
RIC

805

804

ZS

LAWSON TS
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20 LIVERPOOL BULK SUPPLY POINT
20.1 Liverpool Bulk Supply Point Transmission Network Status 

Liverpool Bulk Supply Point is owned by TransGrid and has three tail ended 375MVA 330/132kV
transformers providing a firm capacity of 750MVA to Endeavour Energy’s West Liverpool TS which 
is located nearby.

Endeavour Energy is supplied at 132kV by feeders 93B, 93N and 93R. The West Liverpool 132kV 
busbar then supplies Abbotsbury ZS, Denham Court TS, Liverpool TS, South Leppington ZS and 
the West Liverpool TS transformers.  

Abbotsbury ZS is normally supplied by feeder 93W from West Liverpool TS and is on auto change-
over to 93U from Sydney West BSP. 

Denham Court TS and South Leppington ZS are supplied by feeder 93Y from West Liverpool TS 
and on auto change-over to Nepean TS 

Liverpool TS (which is located near Liverpool CBD) is supplied by feeders 23L and 93G.

During a contingency at Macarthur BSP, feeders 93Y from West Liverpool and 93X from Sydney 
West BSP  provide back-up to Nepean TS. 

This review assumes that all approved projects have been commissioned.  

20.2 Liverpool Bulk Supply Point Rating Details 
Transmission or 
Zone Substation

Transformer Description (MVA) Firm Transformer 
Capacity (MVA)

Installed Reactive  
Capacity (MVAr)

Capacity Constraint (Year)

Liverpool BSP ^^ 3 x 375 750 Nil
Abbotsbury ZS** 2 x 45 45 Nil
Denham Court TS** 1 x 60 Non-Firm Nil
South Leppington ZS 1 x 45 Non-Firm 2018
Liverpool TS 3 x 120 240 20 Nil
West Liverpool TS 3 x 120 240 62 Nil
Smeaton Grange SS 2 x 60 HVC 60 Nil

Notes: 

 ^^ Sydney West BSP is interconnected to Liverpool BSP via Nepean TS. Nepean load is supplied by Macarthur BSP
with Liverpool BSP and Sydney West BSP providing contingency backup. 

 ** These Substations are supplied directly off the West Liverpool 132kV busbar without an intermediate sub-
transmission busbar. The remaining locations are Transmission Substations with their individual sub-transmission 
networks to each zone substation. 



 
Tr

an
sm

is
si

on
 N

et
w

or
k 

P
la

nn
in

g 
R

ev
ie

w
 2

01
6-

20
25 P
ag

e 
97

 o
f 2

59

20
.3

 R
es

ul
ts

 T
ab

le
s 

20
.3

.1
 L

iv
er

po
ol

 B
SP

 L
oa

ds
 a

nd
 R

at
in

gs
 - 

Su
m

m
er

 S
um

m
ar

y 

Fa
ul

ty
 

N
il

23
L

93
G

93
B

93
N

93
R

93
W

9L
5

R
at

in
g 

(M
VA

)
Ye

ar
 o

f 
R

es
ul

t
23

L 
W

es
t L

iv
er

po
ol

 -
Li

ve
rp

oo
l T

S
69

X
22

3
23

0^
^

20
25

/2
6

93
G

 W
es

t L
iv

er
po

ol
 -

Li
ve

rp
oo

l T
S

15
4

22
3

X
25

0
20

25
/2

6

50
4 

St
an

db
y 

33
kV

S
/B

47
20

25
/2

6

50
8 

St
an

db
y 

33
kV

S
/B

36
20

25
/2

6

93
B

 L
iv

er
po

ol
 T

G
 –

W
es

t L
iv

er
po

ol
19

9
X

29
8

29
5

37
5

20
25

/2
6

93
N

 L
iv

er
po

ol
 T

G
 –

W
es

t L
iv

er
po

ol
19

9
29

8
X

29
6

37
5

20
25

/2
6

93
R

 L
iv

er
po

ol
 T

G
 –

W
es

t L
iv

er
po

ol
19

3
29

3
29

4
X

37
5

20
25

/2
6

93
U

 S
yd

ne
y 

W
es

t –
A

bb
ot

sb
ur

y
A

/S
50

40
0

20
25

/2
6

93
W

 W
es

t L
iv

er
po

ol
 –

A
bb

ot
sb

ur
y

48
X

40
0

20
25

/2
6

93
Y 

W
es

t L
iv

er
po

ol
 –

D
en

ha
m

 C
ou

rt
te

e 
So

ut
h 

Le
pp

in
gt

on
 Z

S
88

12
2

14
8

20
25

/2
6

9L
Y 

D
en

ha
m

 C
ou

rt
 –

Sm
ea

to
n 

G
ra

ng
e

36
71

14
8

20
25

/2
6

^^
 C

on
tin

ge
nc

y 
ra

tin
g.

 N
or

m
al

 c
on

tin
uo

us
 ra

tin
g 

is
 1

45
M

V
A

. O
pt

io
n 

ex
is

ts
 to

 tr
an

sf
er

 C
as

ul
a 

ZS
 a

nd
 C

an
le

y 
V

al
e 

ZS
 to

 W
es

t L
iv

er
po

ol
 T

S
 fo

r p
ro

lo
ng

ed
 o

ut
ag

e 
of

 9
3G

 

20
.3

.2
 L

iv
er

po
ol

 B
SP

 V
ol

ta
ge

 L
ev

el
s 

(R
es

ul
ta

nt
 T

ap
 P

os
iti

on
) -

 S
um

m
er

 S
um

m
ar

y 

Fa
ul

ty
 

N
il

23
L

93
G

93
B

93
N

93
R

93
W

9L
5

M
in

 T
ap

M
ax

 
Ta

p
Ye

ar
 o

f 
R

es
ul

t

A
bb

ot
sb

ur
y 

ZS
-4

-3
-3

-3
-3

-1
7

3
20

25
/2

6
D

en
ha

m
 C

ou
rt

 T
S

3
5

5
5

6
-1

6
4

20
25

/2
6

Li
ve

rp
oo

l T
S

3
3

3
2

2
2

-1
6

4
20

25
/2

6

W
es

t L
iv

er
po

ol
 T

S
2

2
2

1
1

1
2

2
-1

2
4

20
25

/2
6

So
ut

h 
Le

pp
in

gt
on

 Z
S

-6
-4

-4
-4

-5
20

25
/2

6

A
/S

 A
ut

o 
S

ta
nd

by
/C

ha
ng

eo
ve

r, 
S

/B
 S

ta
nd

by
 F

ee
de

r 



 
Tr

an
sm

is
si

on
 N

et
w

or
k 

P
la

nn
in

g 
R

ev
ie

w
 2

01
6-

20
25 P
ag

e 
98

 o
f 2

59

20
.4

 A
na

ly
si

s 
R

es
ul

ts
 a

nd
 P

os
si

bl
e 

So
lu

tio
ns

 

. Li
ve

rp
oo

l S
P

N
et

w
or

k 
C

on
st

ra
in

t
Ye

ar
In

ve
st

ig
at

io
n

So
lu

tio
n

Fe
ed

er
 2

3L
 h

as
 a

 c
on

tin
ge

nc
y 

ra
tin

g 
of

 
23

0M
V

A.
 

Fo
r 

ou
ta

ge
 

of
 

93
G

W
es

t 
Li

ve
rp

oo
l T

S 
to

 L
iv

er
po

ol
 T

S 
 –

tra
ns

fe
r 

C
as

ul
a 

ZS
 

an
d 

C
an

le
y 

V
al

e 
ZS

 
to

 
W

es
t 

Li
ve

rp
oo

l 
TS

 
w

ith
 

ba
ck

-u
p 

fe
ed

er
s 

50
4 

an
d 

50
8 

cl
os

ed
 r

ed
uc

es
 

lo
ad

  t
o 

18
4M

V
A

.

(M
on

ito
r a

nd
 R

ev
ie

w
)

20
25

/2
6

Po
ss

ib
le

 a
ug

m
en

t f
ee

de
r 

23
L

(M
on

ito
r a

nd
 R

ev
ie

w
)

R
ep

la
ce

 2
75

0m
 o

ve
rh

ea
d 

se
ct

io
n 

of
 2

3L
 w

ith
 u

nd
er

gr
ou

nd
 c

ab
le

 to
 

m
at

ch
 f

ee
de

r 
93

G
. 

Th
is

 w
ill 

al
so

 r
es

ul
t 

in
 e

qu
al

 lo
ad

 s
ha

re
 o

f 
bo

th
 

23
L 

an
d 

93
G

 d
ur

in
g 

sy
st

em
 n

or
m

al
 o

pe
ra

tio
n.

 A
vo

id
s 

ne
ed

 t
o 

tra
ns

fe
r m

ul
tip

le
 z

on
e 

su
bs

ta
tio

ns
 to

 W
es

t L
iv

er
po

ol
 T

S.

(M
on

ito
r a

nd
 R

ev
ie

w
)



Transmission Network Planning Review 2017-2026

Page 99 of 259

20.5 Liverpool BSP 132kV Geographic 

C

B

A

D

Sydney West

Oran Park

Bringelly West 
Liverpool

Liverpool

AbbotsburyKemps Creek

Macarthur

Nepean

Denham Court

E

F

85L 9L1

BSP

Smeaton Grange
HVC 34147 

9L6

9L3

BSP

93X

ZS
ZS

ZS

ZS

9L4

N/O

South Leppington 
Stage 2

Item No PR656

Catherine Park
Item No PR748

Development Driven

9L4

SS

TS

TS

TS TS
512

93U

93W

BSP 93G
23L

93B
93R
93N

93Y

9LY

A Abbotsbury is normally supplied from West Liverpool 
132kV busbar & backed up from Sydney West.

B Denham Court is supplied from West Liverpool 132kV 
busbar & backed up from Nepean TS.

C Liverpool TS is supplied from West Liverpool 132kV busbar.

D Bringelly ZS is supplied from Sydney West & backed up 
from West Liverpool 33kV.  After PR427 Bringelly will be 
supplied from Macarthur via 9L3 & 9L4. Reliance on 512 is 
for outage of T1 or when transformer rostering between T1 
& T2.

E Smeaton Grange SS is supplied from Nepean TS & backed 
up from West Liverpool 132kV busbar.

F North Leppington ZS is supplied from Sydney West  & 
backed from Nepean TS.

9L5

N/O

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

ZS

N/O

North Leppington 
Item No PR427

Liverpool

Austral
Item No PR425

ZS

N/O

ZS
Feeder 23L

Item No PR747

ZS

LIVERPOOL BSP
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21 LIVERPOOL TRANSMISSION SUBSTATION
21.1 Liverpool Transmission Substation Status 

Liverpool TS is supplied by two 132kV feeders, 23L and 93G from the West Liverpool TS 132kV 
busbar. Mutual back-up is provided between West Liverpool TS and Liverpool TS via two 33kV 
feeders, 504 and 508. These feeders would be used during the outage of 132kV feeder 93G (the 
more robust of the two 132kV feeders to Liverpool TS) when the station load exceeds 170MVA. 

Liverpool TS has three 120MVA 132/33kV transformers providing a firm capacity of 240MVA at a
float voltage of 34kV. 

Liverpool TS supplies Anzac Village ZS, Casula ZS, Canley Vale ZS, Chipping Norton ZS, 
Liverpool ZS, Moorebank ZS, and the Holsworthy Defence Base HVC. Casula ZS is normally 
supplied by feeder 511 and is on auto change-over to feeder 505 from West Liverpool TS. Canley 
Vale ZS is normally supplied by feeder 523 and is on auto change-over to feeder 522 from West 
Liverpool TS via Bonnyrigg ZS. 

The transmission network analysis was carried out with all approved major projects within the 
forecast period assumed to be completed.  

21.2 Liverpool Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Substation Capacity 
Constraint (Year)

Liverpool TS 3 x 120 240 20 Nil
Anzac Village 3 x 25 50 5 Nil
Canley Vale 3 x 25 50 5 Nil 
Casula 2 x 35 35 0 Nil
Chipping Norton 2 x 35 35 0 Nil
Defence 33kV HVC 2 x 25 + (6 x 1.5) Non-firm 0 Nil
Liverpool 3 x 35 70 10 Nil
Moorebank 3 x 35 70 10 Nil
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21.5 Liverpool TS Geographic 

A Future Holsworthy will be normally supplied by Fdr 501 Liverpool & 
Fdr 520/529 Anzac Village & is subject to demand growth.

B Casula is normally supplied by Fdr 511 Liverpool & is on changeover 
to Fdr 505 West Liverpool.

C Canley Vale is normally supplied by Fdr 523 Liverpool & is on 
changeover to Fdr 522 Bonnyrigg

Liverpool TG
330/132kV

West Liverpool TS

Casula

Canley Vale

N/O ZS

BSP
TS

B

C
N/O

ZS

Liverpool TS

Chipping Norton
ZS

Defence No.2

SS

Defence No.1

Anzac Village
ZS

HCSS Defence No.3

Moorebank
ZS

ZS

HCHC

Holsworthy ZS**
Item No PR170

Future requirement

Liverpool ZS
Item No PR673 – Stage 2

Liverpool

Feeder 23L
Item No PR747

504

511

508

520

93G
23L

516

501

530
502

528

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

A

** Subject to Developer Activity

ZS
TS

500

523

To West Liverpool TS 522

505
To West Liverpool TS

529

LIVERPOOL TS
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22 MACARTHUR 66KV BULK SUPPLY POINT
22.1 Macarthur BSP 66kV Subtransmission Network Status 

Macarthur Substation is owned by TransGrid and is located to the south of the Mt Annan Botanic 
Garden. It serves as the bulk supply points for the South West Growth Sector at 132kV and the 
greater Campbelltown area at 66kV. Macarthur Substation supplies power at 66kV through one 
250MVA, 330/66kV transformer and 132kV through one 375MVA, 330/132kV transformer initially. 
Macarthur 132kV BSP will be ultimately configured with two 375MVA 330/132kV and Macarthur 
66kV BSP with two 250MVA 330/66kV transformers. 

Macarthur Substation supplies Nepean TS at both 132kV and 66kV via two 132kV constructed 
circuits. One operates at 132kV as feeder 9L1 and the second circuit initially operates at 66kV as 
feeder 85L. The two circuits will ultimately operate at 132kV into Nepean TS providing capacity to 
both Nepean TS and into the southern precincts of the South West Growth Sector. The section of 
the feeder route from the tower to Nepean TS has been built on an interim basis to a lower 
capacity within the existing easement. The interim ratings will be limited to 233/358MVA Summer  
continuous/contingency at 132kV and 116/179MVA Summer continuous/contingency at 66kV, 
which will be adequate for the duration of the current forecast period. 

Feeder 93X is set up as normally open at Nepean and on auto changeover for the loss of either 
9L1 or 85L. As part of the development of the South West Sector it will be necessary to provide a 
system whereby either 93X or 9L5 can provide the required backup to Nepean until feeder 85L is 
converted to 132kV operation. Refer also to the Sydney West, Liverpool, Macarthur 132kV and  
Nepean 66kV sections of the report. 

Macarthur 66kV BSP supplies Ambarvale, Campbelltown and Kentlyn ZS. Macarthur 66kV BSP 
also supplies the Douglas Park/Appin from feeder 852. A ring arrangement has been formed 
between Ambarvale and Campbelltown via Kentlyn on feeder 867 and feeder 85T. 

The fault level on the Ambarvale 11kV busbar will increase significantly above the allowable 
13.1kA level. This will require that only one transformer be operated at a time at Ambarvale with 
the alternate transformer operated on auto-standby on a roster basis. Alternately both transformers 
could be operated on a split 11kV busbar arrangement but this would require the replacement of 
the auxiliary busbar to that of modern standards with a bus section switch and the inclusion of an 
additional frequency injection cell.  

Macarthur 66kV BSP will share the loading of the current Nepean southern catchment area with 
Nepean 66kV TS. Macarthur 66kV BSP would supply the bulk of the load east of Douglas Park SS 
through 66kV feeder 852, with Nepean TS supplying the sites west of Douglas Park SS through 
66kV feeder 851. 

Minimum  levels of generation at Appin/Tower is no longer guarenteed to supply into the 66kV 
network. The average generation level for Summer 2016/17 was approximately 38 MW. This 
amount of generation was used in the analysis of this report.   

The colliery load on the Macarthur/Nepean 66kV network is the subject of ongoing review as the 
location of activity progressively moves along the various coal seams. A proposal was submitted 
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for South32 to rearrange their supply in order to change their 66kV HVC connection point. The 
intent is to enable net metering with their Tower/Appin generation.  

22.2 Macarthur 66kV BSP Subtransmission Network Substation Rating Details 
Zone Substation Transformer Description

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Macarthur BSP 1 x 375 (132kV)
& 1 x 250 (66kV) Non Firm Nil

Ambarvale 2 x 35 35 5 Nil
Appin 1 x 15 Non Firm Nil
Campbelltown 3 x 35 70 10 Nil
Kentlyn 2 x 33 33 10 Nil
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22.5 Macarthur 66kV Geographic 

To Ingleburn BSP

N/O

85M

B
N/OTahmoor

Maldon Cement

848

845
ZS

ZS

85C

850
ZSZS

ZS

869/2

ZS

Maldon

Wilton
Tower Colliery

Douglas Park
SS

ZS

ZS

ZS

TS
9L1

85L

859

858
870

851

85T

867

ZS

Mount Gilead
Future Project PR724

ZS

ZS

Ambarvale
852

85G

ZS

ZS

Broughton Pass

Westcliff Colliery
868

ZS

ZS

Appin Colliery

Appin

Appin Pit Top

308

Nepean TS

ZS

ZS

Narellan

A

SP

ZS
Campbelltown

Kentlyn

N/O

Minto

Future Project PR190
Development Driven

Eschol Park

N/O

861

854

Future Project PR258
Menangle Park

853

Douglas Park BHP

Out of Service 33kV line 
Future Project PR113

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

869

869/1

A Narellan to be supplied solid from 
Nepean TS with backup from 
Macarthur 66kV BSP

B Fdr 845 is normally open at Tahmoor

NOTES: Refer Ingleburn SP and 
Nepean 66kV TS geographic diagrams

Tahmoor Colliery

Macarthur 
BSP

ZS

MACARTHUR BSP/1
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23 MACARTHUR 132KV BULK SUPPLY POINT
23.1 Macarthur BSP 132kV Transmission Network Status 

TransGrid has established Macarthur Substation adjacent to Mt Annan Botanical Garden. The 
330/132/66kV substation is the supply source for the South West growth sector through the high 
capacity feeders between Macarthur and Nepean. Macarthur Substation offloads Liverpool BSP 
and a share of the Nepean load from Sydney West BSP. Refer to the Ingleburn, Macarthur 66kV, 
Sydney West and Nepean 66kV sections of this report.  

Macarthur Substation supplies power at 66kV through one 250MVA, 330/66kV transformer and 
132kV through one 375MVA, 330/132kVtransformer initially. Macarthur 132kV BSP will ultimately 
be configured with two 375MVA 330/132kV and Macarthur 66kV BSP with two 250MVA 330/66kV 
transformers. Macarthur Substation supplies Nepean TS at both 132kV and 66kV via two 132kV-
constructed 380MVA circuits. Currently one operates at 132kV as feeder 9L1 and the second 
circuit operates at 66kV as feeder 85L. The two circuits will ultimately operate at 132kV into 
Nepean TS providing capacity to both Nepean TS and into the southern precincts of the South 
West Growth Sector. The section of the feeder route from the tower to Nepean TS has been built 
on an interim basis to a lower capacity within the existing easement. The132kV interim ratings are 
limited to 233/339 MVA summer/winter, with a summer contingency of 358 MVA. The 66kV ratings 
are limited to 116/170 MVA summer/winter with a summer contingency of 179 MVA. These ratings 
will be adequate for the duration of the current forecast period.  

The 330/66kV section of the substation supplies 66kV to Campbelltown, Kentlyn and Ambarvale 
ZS’s. Macarthur 66kV BSP supplies the Douglas Park/Appin area through Feeder 852.

Feeder 93X backs up Nepean TS in the short term and has been set up for auto close for loss of 
either feeder 9L1 or 85L. Alternate backup is available via Feeder 9L5 but parallel operation of this 
feeder with Feeder 93X will cause fault level exceedances on 66kV equipment. System Operations 
takes a risk management when paralleling Feeders 93X with 9L5. 

Feeder 9L5 provides 132kV supply to a data centre at Smeaton Grange. 9L5 also provides backup 
to South Leppington ZS which is teed off the main feeder line and to Denham Court TS which is 
normally supplied from West Liverpool TS on feeder 93Y. Denham Court TS supplies Sydney 
Trains South West Rail-Link extension and Edmondson Park ZS.

Ultimately feeders 9L5 and 93X from Nepean TS will be outgoing feeders into the South West 
sector as development proceeds. Feeder 9L3 (uses part of the former feeder 301 corridor from 
Nepean TS) supplies Oran Park ZS and connects to Bringelly ZS via feeder 9L6. 

The NSW Government has announced the potential for 35,000 residential lots to be developed in 
the Wilton New Town and the Menangle Park/Mt Gilead areas as part of the Greater Macarthur 
Land Release Area. This will require revision of the 66kV supply strategy for the area. Transgrid’s 
Macarthur Substation does not have the capacity to service the long term needs of the area and 
joint planning is required as part of the revision of the supply strategy. 
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23.2 Macarthur BSP 132 kV Transmission Network Substation Rating Details 

Zone Substation Transformer Description 
(MVA)

Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Macarthur BSP 1 x 375 (132kV)
& 1 x 250 (66kV)

Non Firm Nil

Nepean 33kV 2 x 60 60 30 Nil
Nepean 66kV 2 x 120 120 40 Nil
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23.5 Macarthur 132kV Geographic 

93X

301
O/S

D

B

C

A

Smeaton Grange SS

Oran Park

Maryland
Item No PR423

Development Driven

Bringelly

To Sydney West

LIVERPOOL BSP
330kV/132kV

WEST LIVERPOOL TS

Denham Court

NEPEAN TS MACARTHUR BSP
132kV

66kV

N/O

N/O

N/O

N/O

Catherine Park
Item No PR748

Development Driven

North Leppington
Item No PR427

Development Driven

South Leppington
Stage 2 Item No PR423

Austral
Item No PR425

Development DrivenZS

9L6

9L3
9L4

ZS

TS

SP

9L5

85L 9L1

9LY

2C5

SS

ZS

ZS

SP TS

93Y

ZS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

A 93X normally open at Nepean TS

B 9LY normally open at Smeaton Grange

C 9L6 normally open at Oran Park ZS

D North Leppington ZS is supplied from Sydney West & 
backed up from Nepean TS

ZS

ZS

TS

MACARTHUR BSP/2
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24 MARULAN BULK SUPPLY POINT
24.1 Marulan Bulk Supply Point Transmission Network Status 

Marulan BSP only has a single 330/132kV, 160MVA transformer supplying both Fairfax Lane and 
Essential Energy’s Goulburn TS. Current contingency arrangements for the loss of the existing 
single transformer at Marulan, is for Dapto BSP to supply Fairfax Lane TS and for Yass BSP to 
supply Essential Energy’s Goulburn TS.

Fairfax Lane Transmission substation is supplied via 132kV feeder 98C from Marulan BSP with an 
alternative supply from feeder 988 Dapto BSP. Feeder 98C is rated at 168/190 MVA 
summer/winter with 988 rated at 133/146 MVA summer/winter. The capacity of each of these 
132kV feeders is adequate to meet the needs of the area within the forecast period.  

24.2 Fairfax Lane Transmission Network Substation Rating Details 

Zone Substation Transformer Description 
(MVA)

Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Marulan BSP 1 x 160 Non-Firm
Fairfax Lane TS 3 x 60 120 24 Nil
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24.5 Marulan BSP Geographic 

N/O

A Feeder 988 from Dapto provides 
backup to Fairfax Lane TS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

Dapto BS

SCA Burrawang 
Pumping Station

Marulan BSP

Fairfax Lane

SP

ZS

TS

98C

988

MARULAN BSP
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25 MOUNT DRUITT TRANSMISSION SUBSTATION
25.1 Mount Druitt Transmission Network Status 

Mount Druitt Transmission Substation is supplied from Sydney West Bulk Supply Point via 132kV 
feeder 932, and feeder 939/219 via Mamre Zone Substation. For a loss of feeder 932, backup 
supply is available via 132kV feeders 936 and 933 from Regentville BSP via Penrith TS. Mount 
Druitt TS has three 120 MVA 132/33kV transformers, with provision for a fourth. Mt Druitt is a 
summer peaking TS and is floated at 33kV with an LDC setting of 3.5% at 200 MVA, to assist in 
producing an acceptable voltage profile in the outlying areas.  

Mount Druitt TS supplies Claremont Meadows, Horsley Park, Plumpton, St Marys ,Werrington and 
Whalan zone substations. The LMS East Wallgrove generator provides approximately 8MVA to the 
33kV busbar at Mt Druitt TS. 

Claremont Meadows ZS has offloaded Kingswood ZS and its constrained sub-transmission 
network. This zone substation supplies the Caddens release area. Claremont Meadows ZS is on 
changeover to Regentville BSP (Penrith TS) via feeder 457. 

Project TS 123 for refurbishment of St Marys ZS has been completed. It included replacement of 
existing Transformers No 1 and 2 (now Transformers 2 and 3), conversion of 33kV switchgear to 
indoor and replacement of sections 1 and 2 of the 11kV busbar. Transformer No 3 at St Marys ZS 
is now on standby. Transformer No 1 (ex No. 3) is the 19MVA unit and has its own section as it 
has lower impedance than each of the other two. 

There are no incomplete approved projects to consider within the Mt Druitt TS area. 

25.2 Mt Druitt Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Mt Druitt TS 3 x 120 240 15 Nil
Claremont Meadows 3 x 25 50 5 Nil
Horsley Park 2 x 25 25 5 Nil
Plumpton 3 x 25 50 - Nil
St Marys 2 x 25 + 1 x 19 44 5 Nil
Werrington 3 x 35 70 10 Nil
Whalan 3 x 25 50 5 Nil
LMS East Wallgrove 
Generator 8 x 1
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25.5 Mount Druitt Geographic 

HC

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

A Cambridge Park normally supplied from Fdr 456 Penrith 
on changeover to Fdr 497 Mt Druitt.

B Horsley Park normally supplied from Fdr 744 West 
Wetherill Park on changeover to Fdr 48C East Wallgrove 
(Mt Druitt TS )

C Claremont Meadows normally supplied from Fdr 485 Mt 
Druitt on changeover to Fdr 457 Penrith

Cambridge Park

Werrington

St Marys

Claremont Meadows

N/O

N/O

A

C

B
Horsley Park

LMS Co-Gen
HVC95009

Whalan

Mt Druitt TS

East Wallgrove

N/O

To West Wetherill 
Park TS

485457

490

491

489

48C

744

ZS

To Penrith TS Tee 
Kingswood ZS

To Penrith TS

ZS

ZS

497

496

492

493

456

HC

N/C

N/C

Simsmetal
HVC 8146

ZS

ZS

Plumpton

495
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TS

ZS

ZS

SS

MT DRUITT TS
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26 MOUNT PIPER BULK 66KV SUPPLY POINT
26.1 Mount Piper Transmission Network Status 

Mount Piper 66kV Bulk Supply Point is owned by Transgrid and supplies both Endeavour Energy 
and Essential Energy. Endeavour Energy’s demand is limited to 45MVA on each feeder, being the 
rating of the metering equipment. Mt Piper 66kV BSP has two 120MVA 132/66/11kV transformers, 
with no provision for any additional transformers. Each transformer has a cyclic rating of 150MVA.  
Mt Piper 66kV BSP is winter demand peaking and is floated at 69kV.  

Mt Piper supplies Endeavour Energy Blackmans Flat and Hartley Vale zone substations as well as 
a number of customer substations serving mining operations. The Mt Piper 66kV network also 
provides backup to Ilford Transmission Substation via feeder 828, for an outage of 132kV feeder 
94M or the single transformer at Ilford TS. 

Clarence Colliery and Hartley Vale ZS are supplied from Mt. Piper TS, via the Blackmans Flat ZS 
66kV busbar on feeder 811. Hartley Vale ZS can be backed up by the Sydney Trains system on 
feeder 873 (ex-Lawson TS), for an outage of feeders 811 or 812 from Blackmans Flat ZS.
However, this requires manual switching and coordination with the Sydney Trains. Springvale 
Colliery is normally supplied from feeder 85Y, from Wallerawang 66kV BSP. The alternate supply 
is via feeder 811 from Blackmans Flat ZS (Mt Piper BSP). 

Centennial Coal Angus Place East HVC32342 is expanding their mining activity and had applied 
for a 13MVA load (UIL3870), which is complete. However, the operator has now put the mine in 
care and maintenance mode. Work at Angus Place Colliery HVC15934 is slowing down, and load 
has reduced to 3 MVA. Baal Bone colliery HVC16551 is in care and maintenance mode. Invincible 
Colliery HVC29808 is also slowing down since 2013, and is expected to take minimal load going 
forward. Charbon Colliery HVC15943 near Kandos, has ceased underground mining activities. . 
Airly Colliery HVC27401 further south on feeder 828, will re-open and load is expected to grow to 
about 2.5MVA.  

There are no incomplete approved projects to consider within the Mt Piper BSP area. 

26.2 Mt Piper Transmission Network Substation Rating Details 
Zone Substation Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Limitation (Year)

Mt Piper BSP 2 x 120 120 Nil
Blackmans Flat 1 x 15 + 1 x 10 10 Nil
Hartley Vale 2 x 2.5 2.5 Nil

      



Tr
an

sm
is

si
on

 N
et

w
or

k 
P

la
nn

in
g 

R
ev

ie
w

 2
01

7-
20

26

P
ag

e 
12

8 
of

 2
59

26
.3

 R
es

ul
ts

 T
ab

le
s 

26
.3

.1
 M

t P
ip

er
 B

SP
 L

oa
ds

 a
nd

 R
at

in
gs

 - 
W

in
te

r S
um

m
ar

y 
 

Fa
ul

ty
 -

>
N

il
81

1
81

2
85

Y
83

1
83

5
84

0
82

3
R

at
in

g
Ye

ar
 o

f R
es

ul
t

81
1:

 T
EE

 to
 W

LL
R

W
N

G
 8

5Y
/ S

PR
N

G
VL

E 
C

LL
R

Y
S/

B
S/

B
S/

B
5

80
W

 2
02

6
81

1:
 B

LC
K

M
N

S 
FL

T 
ZS

 to
 T

EE
24

X
24

30
80

W
 2

02
6

81
1/

2:
 B

LK
M

N
S 

FL
T 

ZS
 T

EE
 to

 S
PR

G
VL

 C
LL

R
Y 

B
H

 T
EE

23
23

25
80

W
20

26
81

1/
2:

 S
PR

G
VL

 C
LL

R
Y 

B
H

 T
EE

 to
 S

PR
N

G
VL

 C
LL

R
Y 

B
H

 H
VC

2
2

2
45

W
 2

02
6

81
1/

2:
 A

N
G

S 
PL

 T
EE

1
to

 S
PR

N
G

VL
 N

o.
3 

SH
FT

 T
EE

22
21

22
80

W
 2

02
6

81
1/

2:
 S

PR
N

G
VL

 N
o.

3 
SH

FT
 T

EE
 to

 S
PR

N
G

VL
E 

N
O

. 3
 H

VC
9

9
9

80
W

 2
02

6
81

1/
2:

 S
PR

N
G

VL
 N

o.
3 

SH
FT

 T
EE

 to
 C

LR
N

C
 C

LL
R

Y 
H

VC
13

12
13

80
W

 2
02

5
81

2:
 C

LR
N

C
E 

C
LL

R
Y 

H
VC

 to
 H

R
TL

Y 
VL

 Z
S

1.
4

X
X

1.
6

83
W

 2
02

6
83

5:
 M

T 
PI

PE
R

 B
SP

 to
 T

EE
17

4
17

20
34

X
16

80
W

 2
02

6
83

5/
1:

 T
EE

 to
 IN

VI
C

IB
LE

 C
O

LL
IE

R
Y 

H
VC

2
S/

B
0.

1
0.

1
0.

1
0.

1
X

0.
1

45
W

 2
02

6
83

5/
2:

 T
EE

 to
 B

LA
C

K
M

A
N

S 
FL

AT
 Z

S
17

4
17

20
34

X
16

79
W

 2
02

6
83

1:
 M

T 
PI

PE
R

 B
SP

 to
 B

LA
C

K
M

A
N

S 
FL

AT
 Z

S
16

4
16

19
X

34
15

79
W

 2
02

6
84

0:
 B

LA
C

K
M

AN
S 

FL
AT

 Z
S 

to
 T

EE
3

X
80

W
 2

02
6

84
0:

 T
EE

 to
 A

N
G

U
S 

PL
A

C
E 

C
O

LL
IE

R
Y 

H
VC

S/
B

X
80

W
 2

02
6

84
0:

 T
EE

 to
 B

A
A

L 
B

O
N

E 
C

O
LL

IE
R

Y 
H

VC
1

X
80

W
 2

02
6

*8
28

: M
T 

PI
PE

R
 B

SP
 to

 T
EE

2.
5

5.
4

45
W

 2
02

6
*8

28
/1

: T
EE

 to
 P

O
R

TL
A

N
D

 Z
S

S/
B

2.
9

31
W

 2
02

6
*8

28
/1

: T
EE

  t
o 

A
IR

LY
 C

O
LL

IE
R

Y 
TE

E 
2.

5
2.

5
31

W
 2

02
6

82
8/

1:
 A

IR
LY

 C
O

LL
IE

R
Y 

TE
E 

to
 H

YR
O

C
K

 T
EE

0.
6

0.
6

31
W

 2
02

6
82

8/
2:

 T
EE

 to
 H

YR
O

C
K

 H
VC

0.
5

0.
5

45
W

 2
02

6
82

8/
2:

 H
YR

O
C

K
 T

EE
 to

 S
W

35
09

1
0.

5
0.

5
31

W
 2

02
6

82
8/

4:
 S

W
35

09
1 

to
 T

EE
 C

EN
TE

N
N

IA
L 

C
H

A
R

B
O

N
 H

VC
 

2
0.

1
79

W
 2

02
6

82
8/

4:
 T

EE
 to

 C
EN

TE
N

N
IA

L 
C

H
A

R
B

O
N

 H
VC

S/
B

S/
B

31
W

 2
02

6
82

8/
4:

 T
EE

 to
 K

A
N

D
O

S 
ZS

S/
B

S/
B

31
W

 2
02

6
N

ot
es

: 
* 

A
irl

y 
C

ol
lie

ry
 w

as
 in

 c
ar

et
ak

er
 m

od
e 

fo
r a

na
ly

si
s.

 L
oa

d 
is

 e
xp

ec
te

d 
to

 in
cr

ea
se

 to
 2

.5
M

V
A 

an
d 

w
ill

 b
e 

in
cl

ud
ed

 in
 fu

tu
re

 s
tu

di
es

. 
1

A
ng

us
 P

la
ce

 E
as

t H
VC

 3
23

42
 is

 in
 “c

ar
e 

&
 m

ai
nt

en
an

ce
” a

nd
 it

s 
lo

ad
 is

 a
pp

ro
x.

 8
00

kV
A.

2
In

vi
nc

ib
le

 C
ol

lie
ry

 is
 in

 “c
ar

e 
& 

m
ai

nt
en

an
ce

” a
nd

 it
s 

lo
ad

 is
 a

pp
ro

x.
 7

0k
VA

.



Tr
an

sm
is

si
on

 N
et

w
or

k 
P

la
nn

in
g 

R
ev

ie
w

 2
01

7-
20

26

P
ag

e 
12

9 
of

 2
59

26
.3

.2
 M

t P
ip

er
 B

SP
 S

um
m

er
 V

ol
ta

ge
 T

ap
 P

os
iti

on
s 

an
d 

Ta
pp

in
g 

St
ep

s 
- W

in
te

r S
um

m
ar

y 

Fa
ul

ty
 -

>
N

il
81

1
81

2
85

Y
83

1
83

5
84

0
82

3
M

in
 T

ap
M

ax
 T

ap
Ye

ar
 o

f R
es

ul
t

B
la

ck
m

an
s 

Fl
at

 Z
S

0
0

0
0

0
0

0
0

-1
4

7
W

 2
02

6
H

ar
tle

y 
Va

le
 Z

S
0

3
x

0
0

0
0

0
-1

2
12

W
 2

02
6

Po
rt

la
nd

 Z
S

1
-1

4
7

W
 2

02
6

26
.4

 A
na

ly
si

s 
R

es
ul

ts
 a

nd
 P

os
si

bl
e 

So
lu

tio
ns

 

Lo
ad

 le
ve

ls
 o

n 
al

l f
ee

de
rs

 a
nd

 v
ol

ta
ge

 le
ve

ls
 a

t a
ll 

su
bs

ta
tio

ns
 a

re
 w

ith
in

 th
ei

r d
es

ig
n 

ra
tin

gs
 a

nd
 ra

ng
es

 re
sp

ec
tiv

el
y 

fo
r t

hi
s 

re
vi

ew
 p

er
io

d.
 

M
t P

ip
er

N
et

w
or

k 
C

on
st

ra
in

t
Ye

ar
In

ve
st

ig
at

io
n

So
lu

tio
n

N
IL



Transmission Network Planning Review 2017-2026

Page 130 of 259

26.5 Mount Piper Geographic 

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

MT PIPER BSP

Angus Place

Baal Bone Colliery

Airly Colliery

Unimin Mine

Portland

To Charbon & Kandos ZS
See Inset

Springvale BoreholeBlackmans
Flat

MarayongD

InvincibleColliery

To Kandos ZS

To Mt Piper TS

Charbon Colliery

Centennial Coal

Centennial Coal UIL3870

Springvale Colliery

WALLERAWANG SP

MT PIPER SP Springvale No. 3 Shaft

Clarence Colliery

Newness Junction 
RIC

Hartley Vale

To RIC system 873

A Portland normally supplied from Fdr 823 Wallerawang on 
changeover to Fdr 828 Mt.Piper

B Springvale Colliery normally supplied from Fdr 811 Wallerawang on 
changeover to Fdr tee 811 Mt.Piper

C Hartley Vale normally supplied from Fdr 812 Mt.Piper on changeover 
to Fdr 873 RIC

D Fdr 828 is normal supply to Charbon from Mt. Piper, to the open CB 
X437 at Kandos ZS. On loss of supply to Ilford TS or Kandos ZS, CB 
X437 is closed to pick up the Ilford load from Mt Piper on 828

N/O

C

476
823

811

812

831

840

835

828

828/2

B

A
N/O

N/O

ZS

ZS

ZS

ZSZS

SP

ZS

ZS

ZS

ZS

ZS

SP

94M 132kV

ZS

828/4

N/O
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27 MOUNT TERRY TRANSMISSION SUBSTATION
27.1 Mount Terry Transmission Network Status

Mount Terry Transmission Substation has two 120MVA 132/33kV transformers providing a firm 
capacity of 120 MVA.  The substation is fed from Dapto BSP via 132kV feeders 98F and 98W.  
Feeders 98L and 98U from Mt Terry provide supply to Shoalhaven TS and onto the south coast 
substations of West Tomerong, Ulladulla, Moruya North and Batemans Bay. Mt Terry TS is floated 
at 34kV. 

Jerrara SS was over 50 years old with significant corrosion of busbar and switchgear supports. It 
was configured with manual isolators on feeders 7006, 7050 and the bus section isolator restricted
the operation of the network. Project TS178 Jerrara SS Steel Support Structures recommended
decommissioning of Jerrara SS as the appropriate level of network security could be maintained 
without it. Works included redirecting four feeders to outside of the SS and were completed in May 
2017. This review includes the new feeder configuration.  

The Warilla No. 3 transformer can be remotely transferred onto Outer Harbour TS to relieve 
constraints under subtransmission contingency conditions (Mt Terry / Shellharbour / Warilla / 
Albion Park / Mt Terry ring). PR192 was approved in May, 2012, and will increase the ratings of 
constrained feeders 7158 and 7004. The feeders currently have a continuous summer operating 
temperature of 50°C, which will be increased to 75°C under PR192.  

A report titled “West Lake Illawarra Area Plan” was endorsed by management in May 2016. Part of 
the West Lake Illawarra release area is located on the fringes of the Albion Park ZS catchment 
area and is proposed to provide up to 8,770 dwellings plus employment lands and commercial 
businesses with an expected demand of 43MVA.  

The first stages of residential land development in the Calderwood Valley area commenced during 
late 2016 where up to 4800 lots are expected to produce a demand of 20MVA over the next 20-
years. Ultimately, the development area will require a new zone substation. The need for a new 
zone substation is foreshadowed in the “West Lake Illawarra Area Plan”. Negotiations with the 
developer are proceeding with the likelihood of a zone substation site being acquired near 33kV 
lines 7123 and 7041 on Calderwood Road Calderwood. 

The analysis has been done with the assumption the following approved projects have been 
completed:  

PR192 – Constrained 33kV Feeders 7158 and 7004
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27.2 Mt Terry Transmission Network Substation Rating Details
Zone Substation Transformer Description 

(MVA)
Firm Transformer Capacity 

(MVA)
Installed Reactive 

Capacity (MVAr)
Transformer Constraint

(Year)
Mt Terry TS 2 x 120 120 Nil
Albion Park 3 x 12.5 23.2@ Existing
Gerringong1 2 x 5 5 Existing1

Jamberoo 1 x 3.75 Non-firm Nil
Kiama 2 x 12.5 + 1 x 15 25 Nil
Shellharbour 2 x 20 + 1 x 25 40 5 Nil
Warilla 2 x 10 + 1 x 12.5 20 Existing

Notes: 
@ Albion Park firm capacity limited to 23.2MVA due to a mismatch in transformer impedance. 

2. Firm capacity exceeded. 
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27.5 Mount Terry Geographic

724

775 774

7058

82009
N/O

Jamberoo

Dapto

Avon Colliery
(Not in Service)

AE

B

ZS

7341

7009

7175

ZS

MT TERRY TS

Gerringong

To Berry ZS 
(Shoalhaven TS)

ZS

Kiama

Bombo SRA

C

7008

7005

ZS

D

Shellharbour
ZS

To Port Central ZS 
(Outer Harbour TS)

To Kembla Grange ZS 
(Springhill TS)

To Unanderra ZS 
(Springhill TS)

Item No PR192
Approved

Item No PR192
Approved

Warilla

7381

N/O

7054

Albion Park

7126

HC

A Dapto normally supplied from Springhill fdrs
7120 & 7341, with partial backup from Fdr 7041 
(Mt Terry). Fdr 7041 is N/O at Dapto.

B Warilla normally supplied from Mt Terry TS. 
Partial backup from Fdr 7381 from Outer Harbour 
(N/O at Warilla)

C Gerringong normally supplied from Mt Terry TS.
Fdr 7176 used to back up Berry (auto changeover 
at Berry)

D The SRA network between Croom & Kiama is 
normally supplied from Croom (normally open at 
Bombo SRA).

E Note Fdr 7123 is N/O at ABS 82009

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

MT TERRY TS

SS

SS

ZS

ZS

TS

7041

7120

7122

7123

7059

7004

7158

7047 Croom

Croom SRA

SS
7050

7043

E6900

E6898

N/O

7176
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28 NEPEAN 33KV TRANSMISSION SUBSTATION
28.1 Nepean 33kV Subtransmission Network Status 

Nepean TS is supplied from Macarthur BSP by 132kV feeder 9L1 & 66kV feeder 85L. Nepean TS 
has back up supply from Sydney West BSP on feeder 93X and Liverpool BSP via West Liverpool 
TS on feeder 9L5. It has three 60 MVA 132/33kV transformers, the third older unit will only be used 
in an emergency and will be removed when the third 66/11kV transformer & third section of 66kV 
busbar is required. The substation is limited by the 132kV feeder 9L1 with a firm rating of 
233/339MVA summer/contingency. 66kV feeder 85L has a rating of 116/170MVA 
summer/contingency. The 33kV section of Nepean TS is floated at 33kV with an LDC setting of 5% 
at 70MVA. 

The Oaks ZS is teed off feeder 303 Cawdor to Oakdale ZS and only has one 33kV supply to it. 
Under fault conditions on feeder 303, supply to The Oaks ZS will be temporarily lost until the fault 
is located and supply is restored with manual switching. 

Where practicable, all new major loads are to be connected to the 66kV system, therefore limited 
growth is expected on the 33kV subtransmission network. Refer also to the Nepean 66kV and 
Macarthur sections of the report. 

28.2 Nepean 33kV Subtransmission Network Substation Rating Details 
Zone Substation Transformer Description (MVA) Firm Transformer 

Capacity (MVA)
Installed Reactive 
Capacity (MVAr)

Transformer 
Constraints (Year)

Nepean 33kV TS 2 x 60 60 30 Nil
Cawdor 2 x 25 25 Nil
Oakdale 2 x 10 10 Nil
The Oaks 1 x 15 Non-Firm Nil
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28.5 Nepean 33kV Geographic 

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

317

The Oaks

303
Cawdor

309

ZS

306

311

ZS

Nepean

To Maldon ZS

Nepean TS

To Oran Park ZS

To Narella

To Sydney West BSP

ZS

Oakdale

Open bonded 33kV 
mains (ex Brimstone)

11kV mains

TS

ZS

NEPEAN TS/1
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29 NEPEAN 66KV TRANSMISSION SUBSTATION
29.1 Nepean 66kV Subtransmission Network Substation Status 

Nepean TS is supplied from Macarthur Substation by 132kV feeder 9L1 & 66kV feeder 85L. 
Nepean TS has back up supply from Sydney West BSP on feeder 93X and Liverpool BSP via 
West Liverpool TS on feeder 9L5. It has two 120MVA 132/66kV auto-transformers providing a firm 
rating of 120MVA and is floated at 66kV.  

Macarthur BSP supplies Nepean TS at both 132kV and 66kV via two 132kV constructed circuits. 
One operates at 132kV as feeder 9L1 and the second circuit initially operates at 66kV as feeder 
85L. The two circuits will ultimately operate at 132kV into Nepean TS providing capacity to both 
Nepean TS and into the southern precincts of the South West Growth Sector. The section of the 
feeder route from the tower to Nepean TS has been built on an interim basis to a lower capacity 
within the existing easement. The interim ratings will be limited to 233/358MVA Summer 
continuous/contingency at 132kV and 116/179MVA Summer continuous/contingency at 66kV, 
which will be adequate for the duration of the current forecast period. 

There are two 66kV feeders from Macarthur BSP to both Ambarvale and Campbelltown. Refer to 
the Macarthur section of the report.  

Macarthur BSP shares the load of the current Nepean southern catchment area with Nepean 66kV 
TS. Macarthur BSP supplies the bulk of the load east of Douglas Park SS through 66kV feeder 
852, with Nepean TS supplying the sites west of Douglas Park SS through 66kV feeder 851. 

Minimum  levels of generation at Appin/Tower are no longer guarenteed to supply into the 66kV 
network. The average generation level during Summer 2016/17 was approximately 38 MW. This 
level of generation was used in the analysis of this report. 

The 66kV feeder configuration from Maldon to Wilton ZS has effectively duplicated feeder 850, 
relieving the previous constraints on feeders 850 and 851.

The existing overhead section of 66kV feeder 858 from Nepean TS to Narellan ZS is rated at 
50MVA. The feeder has been converted to underground from Nepean TS to the edge of the Spring 
Farm development area, the section between the two underground sections will remain as existing 
O/H mains. Feeder 870 is the second 66kV feeder from Nepean to Narellan.  

Where practicable, all major new loads will be connected to the 66kV system, due to the additional 
capacity provided by the Macarthur 66kV system. 

The 66kV “High Capacity Link” 85L can supply the combined Nepean/ Macarthur 66kV system until 
approx 2028 based on the expected timetable for lot releases in the South West Sector. The 
combined Macarthur/Nepean 66kV demand forecast for 2027 is 298MVA (diversified).  
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29.2 Nepean 66kV Subtransmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraints 
(Year)

Nepean 66kV TS 2 x 120 120 40 2018 when Mac 66kV TRF 
is out

Maldon 2 x 35 35 5 Nil
Narellan 3 x 35 70 5 Nil

Nepean 2 x 35 35 5 Firm rating exceeded 
S2021

Tahmoor 2 x 25 25 5 Nil
Wilton 2 x 20 20 Nil
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29.5 Nepean 66kV Geographic 

NEPEAN TS/2

ZS

Nepean

Appin

Tower Colliery

Broughton Pass

Douglas Park

Wilton

Maldon

Tahmoor 
Colliery

Tahmoor

Maldon Cement

Appin Colliery

Douglas Park
BHP

NEPEAN TS

ZS

Loading to be monitored

Appin 
Pit Top

Westcliff
Colliery

ZS

ZS
N/O

A Narellan to be supplied solid from 
Nepean TS with backup from 
Macarthur 66kV BSP

B Fdr 845 is normally open at Tahmoor 
ZS ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

NOTES: Refer Ingleburn BSP & 
Macarthur BSP 66kV Geographic
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ZS

ZS

ZS
ZS
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To Macarthur 66kV BSP 

To Kentlyn ZS

CampbelltownMACARTHUR BSP

Ambarvale

Mt Gilead
Future project PR724 

Menangle Park
Future project PR258 

132kV

66kV
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30 OUTER HARBOUR TRANSMISSION SUBSTATION
30.1 Outer Harbour Transmission Network Status

Outer Harbour TS is supplied from Dapto Bulk Supply Point via Springhill TS by 132kV feeders 985 
& 989. Outer Harbour Transmission Substation has one 30/45/60 MVA and one 30/60 MVA 
132/33kV transformer providing a firm rating of 60MVA. Outer Harbour TS is floated at 33.5kV. 

Port Kembla ZS is normally supplied from Springhill TS, whilst Port Central ZS is normally supplied 
from Outer Harbour TS. Mutual back up is provided between the two zones on feeder 7321. Port 
Central is also linked to the Mount Terry subtransmission network by feeder 7381, which connects 
(normally open) to Warilla ZS. These ties are, however, only required for second contingency (or 
greater) conditions. Refer to geographic and schematic diagrams below for more information.  

A switching station, named MM Kembla SS9742, has been constructed within the Metal 
Manufacturers site. MM Kembla SS is supplied by 33kV feeders 7031 and 7036 directly out of 
Outer Harbour TS. 

Renewal project TM014 was completed in February 2017 and this review includes the new 
configuration. The scope of works completd is as follows:   

Feeder 7032 (oil cable) left in situ. 

 Feeders 7033, 7033/1 (gas cables) and 7038 (oil cable) disconnected. 

 New XLPE cable laid between Port Central ZS and existing XLPE cable feeder 7033 near 
Darcy Rd Cable Termination Building forming a new Port Central ZS – MM Kembla 
Switching Station feeder (Feeder 7036). 

 The previously leased Darcy Rd Cable Termination Building was decommissioned and 
handed back to PKC.   

 Feeders 7321 and 7381 (oil cable) sections replaced. 

The land to the east of Outer Harbour TS was planned to be developed to allow for the expansion 
of Port Kembla’s Outer Harbour. The proponent advised in October 2013 these plans were 
deferred indefinitely. One part of the expansion planned for the Outer Harbour, which has 
proceeded, is Cement Australia’s grinding mill. Cement Australia, with an expected ultimate load of 
22MVA, has been connected directly to Outer Harbour TS via feeder 7037 as a 33kV customer 
(HVC 32652).  

No major network capacity projects are planned for the current forecast period. 
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30.2 Outer Harbour Transmission Network Substation Rating Details
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint
(Year)

Outer Harbour TS 2 x 60 60 20 Nil
Port Kembla RIC Unknown N/A
Lysaghts CRM Unknown N/A
Port Central 2 x 19 19 5 Nil
Metal Manufacturers 2 x 26.5 26.5 N/A
Morgan Cement 10 Non-firm N/A
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30.5 Outer Harbour Geographic 

Cement Australia 
HVC32652

Morgan 
Cement

Port Kembla

Outer Harbour

Springhill

Port Central

MM Kembla

Port Kembla
North SRA

789

7013

989

985

98698B

7010

790

7037

7034
7039

7321
N/O

ZS
7036

7031

TS
ZS

ZS

7032 7035

BOC Gas

TS

C

D

A

B
7381

To Warilla
(Mt Terry TS)

ZS

ZS SS

CRM

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

A Port Central normally supplied & back fed from Outer 
Harbour. Fdrs 7321 & 7381 provide backup for second 
contingency conditions.

B Warilla normally supplied & back fed from Mt terry. 
Fdr 7381 from Outer Harbour provides backup for 
second contingency conditions. Fdrs 7381 open at 
Warilla ZS

C Port Kembla normally supplied & back fed from 
Springhill. Fdr 7321 from Outer Harbour provides 
backup for second contingency only. Fdr 7321 open at 
Port Central ZS.

D BOC Gas normally supplied via Fdr 98B. Fdr 986 open 
at BOC Gas

ZS

ZS

OUTER HARBOUR TS
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31 PENRITH TRANSMISSION SUBSTATION
31.1 Penrith Transmission Network Status 

Penrith Transmission Substation is supplied from Regentville Bulk Supply Point on 132kV feeders 
222 and 238. Project PR052 Penrith TS rebuild has been completed.  Penrith TS has three 
120MVA 132/33kV transformers, providing a firm capacity of 240MVA. It is a summer demand 
peaking substation and is floated at 34kV. The site also accommodates Penrith 132/11kV Zone 
Substation with two 52MVA transformers.  

Penrith TS supplies Emu Plains ZS via feeders 454 and 462; Cranebrook ZS via feeders 459 and 
451 tee Jordan Springs ZS; Cambridge Park ZS via feeder 456 on change over to feeder 497 from 
Mount Druitt TS; Jordan Springs via feeders 623 and tee off 451, and Kingswood ZS via feeders 
461 and 457 tee Claremont Meadows ZS, with partial back up from Regentville BSP on feeder 464 
from Glenmore Park ZS.  

Penrith ZS is forecast to exceed its firm capacity in 2019.  This is discussed in the Regentville BSP 
section. To help in offloading Penrith ZS, as well as supplying new developments, new South 
Penrith ZS is proposed in project PR677.This ZS is proposed to be supplied via two new 33kV 
feeders from Penrith TS. 

Transformer No. 3 at Kingswood was replaced in 2013. It is expected that Transformer No.2 and 
Transformer No. 1 will be replaced in the period from 2020 to 2024 due to their condition. Project 
PR052 has been completed. This project ensured that Warrimoo TS is normally supplied from 
Regentville BSP, via Penrith TS, and replaced three existing 60MVA 132/33/11kV transformers 
with three new 120MVA transformers, catering for future load growth in the area. 

There are no incomplete approved projects to consider within Penrith TS area. 

31.2 Penrith Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint
(Year)

Penrith TS 3 x 120 240 0 Nil
Cambridge Park 2 x 25 25 5 Nil
Cranebrook 3 x 25 50 10 Nil
Emu Plains 3 x 25 50 5 Nil
Jordan Springs ZS 2 x 25 25 0 Nil
Kingswood 3 x 25 50 5 Nil
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31.5 Penrith Geographic 

To Mt Druitt TS

C
ZS

To Mt Druitt TS

To Glenmore Park ZS 
Tee Luddenham ZS

Cranebrook

Kingswood

Penrith

Emu Plains

N/O

N/O

Claremont Meadows

Cambridge Park

Jordan Springs

Penrith Lakes
Item No PR249

Proposed

South Penrith
Item No PR677

Proposed

451
459

456

623

462

454

ZS

ZS

485
457/1

497
ZSTS

ZS

ZS

ZS
461

464

A

B

ZS

ZS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

D

A Cambridge Park is normally supplied 
from Fdr 456 Penrith on changeover 
to Fdr 497 Mt Druitt

B Kingswood is normally supplied from 
Fdr’s 461 & 457 Penrith on 
changeover to Fdr 464 Regentville

C Claremont Meadows is normally 
supplied from Fdr 485 Mt Druitt on 
changeover to Fdr 457/1 Penrith

C Jordan Springs is normally supplied 
from Fdr 623 & Fdr 451 Penrith

457

PENRITH TS
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32 REGENTVILLE BULK SUPPLY POINT
32.1 Regentville Bulk Supply Point Status 

Regentville Bulk Supply Point is owned by TransGrid and has two 375 MVA 330/132kV 
transformers installed, providing a firm capacity of 375MVA. Regentville BSP is floated at 132kV 
with an LDC setting of 138.5kV at 375MVA.  

Regentville BSP supplies Penrith Transmission Substation on feeders 222 and 238. The Penrith 
132kV busbar supplies Penrith ZS and Warrimoo TS on feeder 93E. It provides backup supply to 
Lawson TS on feeder 942 (for an outage of normal supply from Wallerawang BSP, via feeder 941), 
and back up supply to Mt Druitt TS on feeders 933 and 936. 

Regentville BSP also supplies Endeavour Energy’s Glenmore Park, Luddenham and North 
Warragamba zone substations.  

The 132/33kV 60MVA transformer at Glenmore Park ZS normally supplies Luddenham ZS; 
provides backup to North Warragamba ZS and Kemps Creek ZS, and partial backup to Kingswood 
ZS.  

Mt. Druitt TS normally supplies Claremont Meadows ZS via feeder 485, with back up from Penrith 
TS via feeder 457 tee Kingswood ZS. However on loss of the primary source feeder 485 to 
Claremont Meadows ZS, or loss of either feeder to Kingswood ZS, Regentville BSP will partly 
supply Kingswood via the Glenmore Park ZS transformer, on feeder 464 to Luddenham ZS tee to 
Kingswood ZS. 

The Penrith 132/11kV zone substation, incorporated within Penrith TS site, has two 52MVA 
transformers.   

Project PR702 Augment of Penrith ZS 11kV Transformer cables will address the issue of derated 
transformer cables to match the transformer name plate rating of 52MVA. 

The impact of the Deep Water Pump load associated with the SCA (Sydney Catchment Authority) 
at North Warragamba ZS has been excluded from the analysis, as these pumps operate only 
infrequently, generally for testing purposes only.  
The analysis has been done with the assumption that the following approved project has been
completed: 
  

 PR702 – Augment of Penrith ZS 11kV Transformer cables  
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32.2 Regentville Bulk Supply Point Rating Details 
Transmission or  
Zone Substation

Transformer Description 
(MVA)

Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Constraint

(Year)
Regentville BSP 2 x 375 375 160 Nil

Glenmore Park ZS 2 x 45 (132/11) + 1 x 60 
(132/33) 45 + 60 Non-Firm 5 Nil

Penrith TS 3 x 120 240 Nil
Penrith 11kV 1 ZS 2 x 52 52 10 Summer 2019

Warrimoo TS 2 x 60 60 Nil
North Warragamba

ZS 1 x 25 + 1 x 15 15 Nil

Luddenham ZS 2 x 15 15 Nil

Notes 

 1 The derated 11kV transformer cables at present limit Penrith 11kV capacity to 40MVA, but upon completion of project 
PR702 they will match firm transformer rating of 52MVA. 
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32.5 Regentville Geographic 

Lawson

Regentville
Glenmore Park

Luddenham

Kemps Creek

North Warragamba

Penrith ZS

Penrith TS

Mt Druitt

Kingswood

Warrimoo

ZS

464/2

464/3

465

465/1

465/2

937

93E
940

942941

232

231

933
936

219

932464/1

222

238

SP

N/O

N/O

N/O

N/O

N/O

N/O

C

B
A

F
E

D ZS

TS

To Tee 
Katoomba North TS

Warragamba Generator 
Eraring Power

ZS

ZS

ZS

512

To West Liverpool TS

TS

457/1

ZS

To Tee 
Katoomba North TS

TS

Item No.PR702
Approved

To Penrith TS

A Lawson normally supplied from Fdr 941 Wallerawang on 
changeover to Fdr 942 Regentville

B Warrimoo normally supplied from Fdr 93E Regentville on 
changeover to Fdr 940 Wallerawang

C Mt Druitt normally supplied from Fdr’s 219 & 932 Sydney 
West on changeover to Fdr’s 933 & 936 Regentville.

D Kingswood normally supplied from Fdr’s 461 & 457 
Penrith on changeover to Fdr 464 Regentville

E North Warragamba normally supplied from Fdr 937 
Regentville on changeover to Fdr 465 Regentville

F Kemps Creek normally supplied from Fdr 512 West 
Liverpool on changeover to Fdr 465 Regentville.

To Sydney West BSP

To Mamre ZS

G

Open Bond

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

N/O to Claremont 
Meadows ZS

N/O

TS

REGENTVILLE BSP
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33 SHOALHAVEN TRANSMISSION SUBSTATION
33.1 Shoalhaven Transmission Network Status

Shoalhaven TS is supplied from the Dapto BSP via Mt Terry TS by 132kV feeders 98L and 98U.  
The Shoalhaven 132kV busbar supplies West Tomerong TS, Evans Lane and Ulladulla system on 
feeders 98J and 98P as well as Essential Energy's Batemans Bay and Moruya North substations. 
Shoalhaven TS has three 60MVA 132/33kV transformers giving it a firm capacity of 120MVA. 
Shoalhaven TS is floated at 33kV with 3% LDC at 100MVA. Off Peak hot water is controlled by 
33kV AFIC equipment at 283Hz.   

Shoalhaven TS subtransmission supplies a rural type network with many teed connections. The 
more critical of these switching points is controlled remotely by the use of field reclosers and 
additional circuit breakers within ZS sites. These switching points have progressively been installed 
to improve reliability. Additionally, Berry ZS is normally supplied from feeder 7515 and is on 
SCADA changeover to feeder 7176 on the Mt Terry TS system. Berry ZS cannot be supplied for 
long periods from Mt Terry TS as Mt Terry does not have 33kV AFIC equipment for off peak water 
heater control.  

The Australian Paper Mill (HVC 93000) switched off production machines from July 2015. The 
plants demand has now reduced to 0.3 MVA. It is understood the Manildra Group purchased this 
site in 2016.    

The Manildra site, aka – Shoalhaven Starches (HVC 93018) was offered a increase in capacity for 
N security from 39MVA to 42MVA in August 2017. The limited 15MVA backup via feeder 7516 
remains.      

Special Report S453 “Shoalhaven 33kV Subtransmission Network Strategic Plan” was prepared to 
recommend a preferred network configuration to meet the long term requirements of the 33kV 
subtransmission system. 

Post commissioning of West Tomerong TS in 2014, 3 x 33kV feeder switch bays for feeders 7504, 
7508 and 7509 were released at Shoalhaven TS. HMAS Albatross upgraded their 11kV HVC 
supply to become a 33kV customer (HVC 33361) in 2015 utilising one of the released feeder bays 
CB SS082 and feeder 7508. 

No major network renewal or capacity projects are planned for the current forecast period. 

33.2 Shoalhaven Transmission Network Substation Rating Details
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive Capacity 
(MVAr)

Transformer Constraint 
(Year)

Shoalhaven TS 3 x 60 120 28.9 @132kV+ 18 @33kV Nil
Berry 2 x 15 15 Nil
Bolong 1 x 12.5 Non-Firm Nil
Bomaderry 3 x 15 30 Nil
Kangaroo Valley1 1 x 5 + 1 x 2.5 2.5 Existing1

Nowra 2 x 35 35 5 Nil

Notes: 

1. Firm capacity exceeded in winter.  
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33.5 Shoalhaven Geographic

7003

SHOALHAVEN TS

New Burrier SCC

Kangaroo Valley

Bamarang
Pumps SCC

Shoalhaven Milling

Bomaderry

Berry

Bolong

APPM

Nowra

HMAS Albatross

To West Tomerong TS

To Culburra ZS7524

South NowraZS

ZS

Field Disconnected

7509 7508

Field Disconnected

ZS

7540
7501

ZS

ZS

7502

N/O

A Gerringong normally supplied & backed up from 
Mt Terry. Fdr 7176 used to back up Berry which is 
normally supplied from Fdr 7515 Shoalhaven TS

B South Nowra normally supplied from West 
Tomerong TS. Under various N-1 scenarios at 
West Tomerong feeder 7507 from Shoalhaven can 
be used to pick up 50% of load at South Nowra 
(7507 N/O at South Nowra)

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

7008

To Kiama ZS
To Jerrara SS

Gerringong
ZS

71767513 A
ZS N/O

A

ZS

ZS

7506 7503

7529 7531

7507

TS

7501

ZS

ZS

ZS

7510

7539

7516

7512

7175

D2798

AR0827

73323

C8339
AR27291

93734

D5332

7515

AR7114
81719

33505

7511

7514

7514/1 7516

7536

7517

B

33531

AR27293

SHOALHAVEN TS
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34 SPRINGHILL TRANSMISSION SUBSTATION
34.1 Springhill Transmission Network Status

Springhill Transmission Substation was rebuilt in 2010 and consists of an indoor GIS 132kV busbar 
as well as indoor 33kV switchgear. There are three 120MVA 132/33kV transformers supplying the 
Endeavour Energy network with a firm capacity of 240MVA, which is floated at 33.0kV. There are 
five 60MVA 132/33kV transformers supplying the BlueScope system.  

Springhill TS is supplied directly from Dapto Bulk Supply Point by 132kV feeders 982/98Y and is 
also supplied by feeders 983/984, which have been cut in and out of Tallawarra SS as part of the 
Tallawarra generation project. Refer to the Dapto section of this report.  

A report titled “West Lake Illawarra Area Plan” was endorsed by management in May 2016. Part of 
the West Lake Illawarra release area is located on the fringes of the Kembla Grange ZS and Dapto 
ZS catchment area and is proposed to provide up to 17,000 dwellings plus employment lands and 
commercial businesses with an expected demand of 85MVA.  

Initial residential subdivisions commenced in 2012. It is proposed to ultimately supply this 
development with two new 132/11kV zone substations one northern (West Dapto ZS - supplied 
from Dapto BSP by cutting in and out of feeder 980 – Dapto to Bellambi Creek) and one southern 
(Avondale ZS - supplied from Dapto BSP by cutting in and out of feeder 988 - Dapto to Fairfax 
Lane). A site for the proposed northern (West Dapto) zone substation (Lot 1, DP818199) was 
acquired in July 2010. 

The Springhill TS 33kV busbar supplies a number of subtransmission voltage customers as well as 
a number of zone substations (as detailed below). South32 (formerly BHP Billiton) operates a 
private 33kV network in the western Illawarra region, which is currently supplied from BlueScope 
Steel and is progressively being shut down. In recent years private customer loads have been 
progressively transferred to the Endeavour 33kV and 11kV networks. This resulted in the 
requirement for a new dedicated 33kV feeder (7099) to be developed out of Springhill TS in order 
to supply “Wollongong Coals’ Wongawilli Mine HVC2829. The feeder was commissioned in April 
2011. The mine went from production in 2011 to care and maintenance in September 2014. It is 
now planned for the mine to commence operations again in late 2016. 

The Cordeaux Ring is a 33kV network supplying customers such as Dendrobium Mine and Sydney 
Water. The network is configured in a radial manner and normally supplied by feeder 7091 out of 
Figtree ZS. The closure of the South32’s private network has meant the load on the ring has 
increased in recent years, mainly due to the connection of the Wongawilli No. 4 Airshaft. Works to 
increase the operating temperature of feeder 7091 to 75⁰C have been completed and now 
provides sufficient rating. 

Nepean Conveyers was established at the old Orrcon plant HVC 22436 and began taking supply in 
2012 using the existing radial 33kV connection which once supplied Orrcon, though their load is 
significantly less than Orrcon’s.

BlueScope Steel previously expressed concerns with voltage fluctuations on their supply network 
were causing outages on some of their processes within the “Coated Products” plant (the former 
Lysaghts plant). Endeavour Energy has offered to give BlueScope Steel a connection point at 
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Springhill TS by providing them with a transformer bay on a temporary basis, which would allow 
BlueScope to supply their coated products plant with a dedicated transformer and feeder ex 
Springhill TS. This arrangement has not been included in the studies as the customer has not yet 
confirmed their agreement or otherwise. 

A credible steel lattice tower failure and double circuit outage of 980/981 was desktop simulated 
prior to a real network switching event on Sunday 4 September 2016, where the entire Bellambi TS 
33kV network was supplied (upto 80% of peak load) through three distinct radial 33kV substation 
groupings fed from Springhill TS.  

No major network capacity projects are planned for the current forecast period. 

34.2 Springhill Transmission Network Substation Rating Details
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Springhill TS 3 x 120 240 40 @ 33kV
100 @ 132kV Nil

Dapto@ 3 x 25 50@ 5 Nil
Figtree 2 x 25 25 S2018
Inner Harbour 2 x 12.5 12.5 Nil
Kenny Street 2 x 25 25 Nil
Kembla Grange 2 x 10 10 S2021
North Wollongong 2 x 20 20 5 Nil
Port Kembla 2 x 25 25 Nil
South Wollongong 2 x 19 19 5 Nil
Unanderra 3 x 12 24 10 S2025
West Wollongong* 10 + 2 x 12.5 20.4* Nil

Notes: 
@ Dapto firm capacity limited to 45.7MVA by the 11kV transformer circuit breakers.  
* West Wollongong firm capacity limited to 20.4MVA due to a mismatch in transformer impedance.

    (New Rating) following approved project. 
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34.5 Springhill Geographic

N/O
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N/O
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Cordeaux Dam –
Sydney Catchment 
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ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

A Normal supply to Cordeaux ring is via Fdr 7091. ABS 73349 closed when limited 
back-up to Cordeaux ring required via Fdr 7015. Fdr 7302 (Bellambi TS) provides 
limited backup for a second contingency on the Cordeaux ring.

B North Wollongong ZS normally supplied from Fdrs 7142 & 7111 from Springhill TS

C Dapto normally supplied from Springhill Fdrs 7120 & 7341, with partial additional 
backup from Fdr 7041 (Mt Terry). Fdr 7041 is N/O at Dapto.

D Port Kembla normally supplied & backed up from Springhill. Fdr 7321 from Outer 
Harbour provides backup for second contingency only
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35 SYDNEY NORTH BULK SUPPLY POINT
35.1 Sydney North Bulk Supply Point Transmission Network Status 

Sydney North Bulk Supply Point is owned by TransGrid and has five 375 MVA 330/132kV 
transformers. Both Endeavour Energy and Ausgrid take supply at 132kV from this BSP. Kellyville 
and Kenthurst zone substations are normally supplied from Sydney North while Carlingford TS is 
capable of being supplied from Sydney North under contingency conditions, subject to 
rearrangement of the Ausgrid system.  

Kenthurst ZS is a hybrid 132/33kV, 66/11kV and 33/11kV substation with a firm capacity of 
25MVA.  It is normally supplied from 132kV feeder 221 Sydney North via a 60MVA 132/33kV 
transformer in series with a 25MVA 33/11kV transformer. The ZS supply is on changeover to 66kV 
feeder 830 (Castle Hill ZS to Kenthurst ZS). The 132/33kV transformer at Kenthurst also supplies 
33kV supply to Kellyville ZS via feeder 476.   

Kellyville ZS is a 33/11/22kV substation with a firm capacity of 25MVA. It is normally operated with 
both transformers in service.  On days when high demand is expected at Kellyville ZS, the 33kV 
busbar can be split via a motorised isolator.  This allows the substation to be supplied from 
Kenthurst ZS via feeder 476 (Sydney North TS), and from Baulkham Hills TS via feeder 473 or 
feeder 469.  For an outage of feeder 221 or feeder 476, Kellyville ZS will be fully supplied from 
Baulkham Hills TS on feeders 469 and 473. 

The line rating of feeder 476 is 19 MVA and would have exceeded this rating in normal operation 
on peak demand days over the last 5 summers based on actual loads recorded at Kellyville ZS.
Refer to summer contingenecy constraint emerging on Feeders 471 and 484 to Jasper Road in 
Baulkham Hills TS section.  

35.2 Sydney North Bulk Supply Point Substation Rating Details 
Zone Substation Transformer Description (MVA) Firm Transformer 

Capacity (MVA)
Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Sydney North 
BSP 5 x 375 1500 360 N/A

Kellyville 2 x 25 (33/11kV) +
2 x 12 (11/22kV) 25 10 Nil

Kenthurst
1 x 60 (132/33kV) +
1 x 25 (33/11kV) +
1 x 25 (66/11kV)

25 5 Nil
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35.5 Sydney North BSP Geographic  

SYDNEY NORTH BSP

CARLINGFORD TS

Castle Hill

Marayong

Kellyville

Kenthurst

SYDNEY NORTH

BAULKHAM HILLS TS

Seven Hills

Jasper Road

B

A

West Pennant 
Hills

476

221

830

ZS

SP

815

ZS

ZS

TS

825

818

469

471

484

ZS

N/O

N/O
473
A-H

475

479

470

473
I-M

473
N

ZS

445

To Blacktown TS

ZS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

A Kenthurst ZS configured for normal
supply from 132kV Fdr 221 ex Sydney 
North BSP with backup on 66kV Fdr
830

B Kellyville ZS configured for normal 
supply from 33kV Fdr 476 Kenthurst 
ZS to Kellyville ZS. Kellyville ZS on 
changeover to 33kV Fdrs 469 & 473 
ex Baulkham Hills TS

ZS

825/1

Action to be considered

TS

132kV

66kV



 T
ra

ns
m

is
si

on
 N

et
w

or
k 

Pl
an

ni
ng

 R
ep

or
t 2

01
7 

- 2
02

6 

P
ag

e 
1�

� 
of

 2
59

35
.6

 S
yd

ne
y 

N
or

th
 B

SP
 S

ch
em

at
ic

 



 Transmission Network Planning Report 2017 - 2026 

Page 1�� of 259

36 SYDNEY WEST BULK SUPPLY POINT
36.1 Sydney West Bulk Supply Point Transmission Network Status 

Sydney West Bulk Supply Point is owned by TransGrid and has five 375 MVA 330/132kV 
transformers installed, providing a firm capacity of 1,500MVA. Sydney West BSP supplies 
Endeavour Energy at 132kV. 

The 132kV busbar at Sydney West BSP is normally operated solid. However, in order to reduce 
fault levels when the Sydney West BSP is paralleled with either: Liverpool, Regentville, Vineyard, 
Sydney North or Holroyd BSPs, the busbar can be operated split, with two transformers on one 
busbar section and three transformers on the other section, or with one transformer on one section 
and four transormers on the other section. This operating configuration is permissible by OM 600. 

Feeders 93M and 93T supply West Wetherill Park Transmission Substation at 132kV. This could 
be utilised to offload the 33kV Blacktown TS and Mt Druitt TS subtransmission network if required. 
However, West Wetherill Park TS only has a single 132/33kV transformer and therefore has been 
configured by System Operations to only provide a back up supply to Bossley Park and Horsley 
Park Zone Substations (ZS) at 33kV. Sydney West BSP feeder 93U backs up Abbotsbury ZS 
which is normally supplied by West Liverpool TS feeder 93W.  

Due to limitations associated with the feeders to Mamre ZS, the Sydney West and Regentville 
systems can be paralleled at Mt. Druitt if required. Directional overcurrent protection is installed on
the Mt Druitt transformers to prevent equipment damage following multiple contingencies on the 
Transgrid system whilst the Sydney West and Regentville systems are being operated in parallel.  
Sydney West feeder 939 (de-rated to 145MVA) supplies Mamre ZS. According to present load 
levels, the Sydney West – Mamre – Mt Druitt 132kV ring is adequate for a single contingency 
event. However, the system could become constrained in the event of an abnormally switched 
network where Cambridge Park ZS and Kingswood ZS are being supplied from Mt Druitt TS. To 
cater for this System Operations may implement a 132kV split arrangement at Mt Druitt TS for the 
duration of the summer. The Mt Druitt TS busbar is operated split to supply transformer No. 3 from 
Penrith on feeder 933 and transformers No.1 and No.2 from Sydney West. This makes provision 
for the possible loss of feeder 932 (Sydney West to Mt Druitt), to initiate closing in feeder 936, to 
supply transformer No.1 at Mt Druitt from Penrith TS. A double tee off arrangement to Mamre ZS 
from feeders 932 and 939 to achieve the full rating of these feeders will eliminate these operational 
difficulties and  is to be investigated.  

The developments surrounding the Sydney West BSP site is likely to require a number of 
132/11kV substations adjacent to Sydney West BSP. The land south of Sydney water pipeline 
known as the Oakdale Industrial Precinct is part of the Broader Western Sydney Employment 
Area, and will be supplied by the proposed Southpipe ZS. New development in Luddenham, known 
as Sydney Science Park, will be supplied by the proposed Science Park ZS. Both substations are 
proposed to be supplied by new 132kV feeders from Sydney West BSP.  

The Sydney West / Rooty Hill / OneSteel / Quakers Hill / Arndell Park / Blacktown interconnection 
arrangement was subject of a review documented in Special Report S454 – Blacktown Area Study. 
The 132/11kV 45MVA transformer and 132kV feeder duplication to Quakers Hill ZS has increased 
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its firm capacity to 50MVA. The 132kV transmission feeder duplication and 11kV distribution 
transfer to both Schofields and Doonside has deferred the need for additional transformer capacity 
(project PR312) at Quakers Hill.  

Macarthur BSP 330/132/66kV substation is the supply source for the South West growth sector.
Macarthur BSP connects to Sydney West BSP via feeder 93X. Refer to the Ingleburn, Macarthur 
and Nepean 66kV sections of this report. High capacity feeders 9L1 and 85L connect Macarthur 
BSP and Nepean TS. Sydney West BSP feeder 93X partially backs up Nepean TS.  

Feeder 93X from Sydney West to Nepean TS is not normally operated in parallel with Feeder 9L5 
(Feeder 93Y from West Liverpool TS) at Nepean TS due to fault level issues with the Nepean 66kV 
equipment. 

North Leppington ZS will loop in and out of feeder 93X, to form feeder 93X Sydney West to North 
Leppington and feeder 9L4 Nepean TS to North Leppington to tee Bringelly . Feeder 9L4 will be 
normally open at North Leppington ZS, allowing for a mesh 132kV network to operate between 
Nepean TS, Oran Park ZS and Bringelly ZS through feeders 9L3, 9L6 and 9L4. 

Under normal operation, Vineyard BSP supplies Bella Vista, Cheriton Ave and West Castle Hill 
zone substations via Parklea ZS. Backup supply is available from Sydney West BSP via feeder 
212 from Baulkham Hills TS to Bella Vista ZS, for the loss of either feeder (214/215 Refer to the 
Vineyard and Baulkham Hills sections of this report. 
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36.2 Sydney West Bulk Supply Point Rating Details 
Transmission or 
Zone Substation

Transformer Description (MVA) Firm Transformer 
Capacity (MVA)

Installed Reactive  
Capacity (MVAr)

Capacity Constraint (Year)

Liverpool BSP ^^ 3 x 375 750 Nil
Macarthur BSP ^^# 1 x 375 (330/132) + 1 x 250 (330/66) Non Firm Nil (backed up by Sydney 

West)
Sydney West BSP ^^ 5 x 375 1500 560 Nil
Abbotsbury ZS* 2 x 45 45 Nil
Arndell Park 2 x 45 45 10 Nil
Baulkham Hills TS 4 x 60 180 65 Nil
Baulkham Hills ZS 2 x 45 45 5 Nil
Blacktown 4 x 120 360 20 Nil
Bringelly ** 1 x 19 + 1 x 25 19 5 Nil
Carlingford 4 x 120 360 40 Nil
Doonside ZS 3 x 45 90 Nil
Eastern Creek 2 x 45 45 Nil
Huntingwood ZS 2 x 45 45 Nil
Liverpool TS* 3 x 120 240 20 Nil
Mt Druitt 3 x 120 240 15 Nil
Mamre 3 x 45 90 5 Nil
Nepean 33kV 2 x 60 60 30 Nil

Nepean 66kV 2 x 120 120 + (Generation) 40 Nil,  with Appin / Tower 
Generation 

North Eastern Creek 2 x 45 45 Nil
Onesteel Mini Mill HVC (1 x 90 + 1 x 45) owned by the 

customer
N/A Unknown Non Firm on Furnace

Quakers Hill 1 x 60 (132/33) + 2 x 25 (33/11) + 1 x 
45 (132/11) 50 5 Nil

Rooty Hill 2 x 45 45 10 Nil
West Liverpool* 3 x 120 240 62 Nil
West Wetherill Park TS 1 x 120 Non Firm 20 Nil
West Wetherill Pk ZS 2 x 45 45 5 Nil
Wetherill Park 2 x 45 45 10 Nil

Notes: 

 ^^ Sydney West BSP is interconnected to Liverpool BSP via Nepean TS. Interconnection from Sydney West BSP 
will be N/O at Nepean TS. 

 * These Substations are normally supplied of Liverpool BSP, with back up supply from Sydney West BSP. 
#Macarthur BSP supplies Nepean TS, with Sydney West BSP providing contingency backup. 
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36.5 Sydney West Geographic 

N/O

SYDNEY WEST BSP/1

A Mt Druitt is normally supplied from Sydney West, and is backed up from Regentville.

B The Blacktown, Onesteel, Rooty Hill ring is operated open. Fdr 237 normally supplies Onesteel. Fdrs 22C & 223 supply Rooty Hill on a 
split 11kV bus. Arndell Park is operated on fdrs 220 & 239 on a split 11kV bus.

C Bella Vista, Cheriton Ave & West Castle Hill are supplied from Vineyard SP with backup via Fdr 212 from Baulkham Hills. Fdr 219 from 
Carlingford is open bonded at WCH pending a future strategy. 

D Guildford is operated on a split arrangement across the Holroyd and Sydney West 132kV source busbars.

E West Liverpool is normally supplied from Liverpool 330kV SP. Fdr 93U from Sydney West is used as mutual back-up to/from West 
Liverpool. Fdr 93W will supply Abbotsbury from West Liverpool with backup from Sydney West on Fdr 93U.

F Bringelly is normally supplied from Fdr 93X Sydney West on changeover to 33kV Fdr 512 West Liverpool.

G Nepean TS is normally supplied from 132kV feeders 9L1 & 66kV feeder 85L Macarthur BSP. Sydney West & Liverpool BSP provide 
back up supply from feeders 93X & 93Y respectively. South Leppington will be normally supplied from West Liverpool via Denham 
Court. Backup is from feeder 9L5 from Nepean via Smeaton Grange.

H Quakers Hill to be supplied from Fdrs 23C & 23F. 33kV feeder 450 (Blacktown TS) is required for the loss of 132/33kV transformer & 
will supply one 33/11kV transformer.
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36.6 Sydney West Geographic (Development Extract) 
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37 VINEYARD BULK SUPPLY POINT
37.1 Vineyard Bulk Supply Point Transmission Network Status 

Vineyard Bulk Supply Point is owned by TransGrid and has three 375 MVA 330/132kV 
transformers installed, providing firm capacity of 750MVA. Vineyard BSP supplies Endeavour 
Energy at 132kV.  

The North West Sector Area Plan (April 2014) outlines the long term strategy to supply growth in 
the North West Growth Centre. The precincts considered in the Area Plan include Riverstone, 
Riverstone West, Riverstone East, Box Hill, Box Hill Industrial, Box Hill North and Vineyard. These 
new land release areas will require approximately 160MVA of capacity and necessitate the need 
for two additional zone substations. The report recommends additional zone substations in the 
Riverstone East and Box Hill precincts. 

Vineyard BSP supplies Hawkesbury Transmission Substation via feeders 227 and 234.
Hawkesbury TS has three 132/33kV 120MVA transformers. Additionally, Vineyard supplies 
495MVA firm capacity to Rouse Hill switching station (SS) via high capacity feeders 9JA and 938. 
Rouse Hill SS supplies Bella Vista, Cheriton Avenue and West Castle Hill ZS’s via Parklea ZS.
Rouse Hill SS also directly supplies Mungerie Park ZS and Schofields ZS. Kellyville ZS 
132/11/22kV conversion works have been deferred indefinitely as Mungerie Park ZS has 
significantly offloaded Kellyville ZS. 

The 132kV feeder 212 from Baulkham Hills TS to Bella Vista is normally open and provides backup 
for a loss of 132kV feeders 214 or 215. The establishment of Cheriton Avenue ZS has offloaded 
West Castle Hill ZS and Castle Hill ZS. Schofields ZS has offloaded Riverstone ZS. 

Recent asset relocation works have also been implemented on 132kV Feeder 230 between 
Parklea ZS and West Castle Hill ZS. The feeder was previously limited by the overhead sections to 
a summer rating of 84MVA. The majority of these sections have now been relocated underground 
with the exception of two spans passing over the new light rail, however, this section has been 
augmented to achieve a continuous summer rating of 145MVA and a contingency rating of 
230MVA. Transmission ducts will be laid to facilitate the future relocation of the remaining section 
of overhead, should it be deemed cost effective. The resultant rating of a completely underground 
Feeder 230 would be 172MVA continuous. 

Two 132kV feeders have been established in the greater Marsden Park area in recent times. 
Feeder 21L was established in 2016 providing radial supply via Schofields ZS to the temporary 
South Marsden Park ZS. 132kV feeder 21R has also recently been established, providing radial 
supply from Vineyard BSP to Marsden Park ZS Stage 1. Load at risk will be present at both new 
zone substations until PR292 South Marsden Park ZS Stage 2 is completed, establishing 132kV 
feeder 21J between Marsden Park ZS and South Marsden Park ZS. This project will also establish 
the permanent South Marsden Park ZS with a firm rating of 45MVA. These works are expected to 
be completed in 2020.  

Major Project PR184 was originally earmarked for the establishment of an interim zone substation 
at Box Hill. However, due to the availability of capacity at Mungerie Park Zone Substation, it was 
deemed to be cost effective to defer the zone substation by extending the 22kV network into Box 
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Hill and converting the existing rural 11kV network in the area to 22kV. These conversion works 
were completed in early 2017. Options for the future 132kV feeder from Vineyard BSP to the 
proposed Box Hill ZS are being investigated. 

The transmission analysis assumes that the following projects will be established by the associated 
completion date.   

PR292   Establishment of South Marsden Park Stage 2 – 2020

Box Hill ZS has been included in the analysis as a spot load supplied directly from the Vineyard 
BSP 132kV busbar. The model will be refined in the coming years as the scope of the project 
materialises. 

  

37.2 Vineyard Bulk Supply Point Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer Constraint 
(Year)

Vineyard BSP 3 x 375 (330/132kV) 750 60 Nil
Hawkesbury TS 3 x 60/80/120 (132/33kV) 240 30 Nil
Parklea 3 x 30/35/45 (132/22kV) 90 5 2019
West Castle Hill 2 x 35/44/52 (132/11kV) 52 15 2024
Bella Vista 3 x 30/34/45 (132/11kV) 90 10 Nil
Mungerie Park 3 x 45 (132/22kV) 90 5 2026
Cheriton Ave 2 x 45 (132/11kV) 45 5 2026
Schofields 2 x 45 (132/11kV) 45 10 2021
Marsden Park 1 x 45 (132/11kV) 45 (non-firm) 0 Nil
South Marsden Park 2 x 45 (132/11kV) 45 0 Nil
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37.5 Vineyard Geographic 

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

South Marsden Park

Vineyard

Hawkesbury TS

Schofields

Parklea

Bella Vista

Mungerie Park

Cheriton Ave

West Castle Hill

To Baulkham Hills TS To Carlingford TS

Item No. PR292 
Stage 2 Approved

PR292

Box Hill

Riverstone East
(Development Driven)

(Development Driven)

234

227

9JA
938

230
213

215

21421F

21G

212

216

21C

Marsden Park
Rouse Hill Switching Station

ZS

ZS

ZS
229

21R

ZS

21L

21J ZS

ZS

SP

ZS

21M

21P
ZS

SS

ZS

ZS

TS

VINEYARD BSP
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38 WALLERAWANG 66KV BULK SUPPLY POINT
38.1 Wallerawang BSP 66kV Subtransmission Network Status 

Wallerawang 66kV Bulk Supply Point is owned by TransGrid and provides supply to both 
Endeavour Energy and Essential Energy at 66kV, as well as at 132kV via the 132kV bulk supply 
point. The 132kV busbar at Wallerawang is supplied via two 330/132kV 375MVA transformers, 
which in turn supply the 66kV busbar through two 132/66kV 60MVA transformers. The Transgrid 
owned Wallerawang 66kV busbar is floated at 66kV. 

Wallerawang 66kV BSP supplies Portland Zone Substation via feeder 823. Portland ZS is on 
changeover to Mt Piper 66kV BSP via feeder 828. It also supplies Lithgow ZS and Meadow Flat 
ZS. 

Springvale Colliery is normally supplied from Wallerawang 66kV BSP on feeder 85Y. The alternate 
supply is from Mt Piper 66kV BSP via Blackmans Flat ZS, on feeder 811. Feeder 85Y from 
Wallerawang 66kV BSP was formerly part of feeder 811, which used to supply out to the collieries 
and Hartley Vale ZS, prior to establishment of Mt Piper 66kV BSP. 

Clarence Colliery and Hartley Vale ZS are normally supplied from MtPiper 66kV BSP, via the 
Blackmans Flat ZS 66kV busbar on feeder 811. Hartley Vale ZS can be backed up by the Sydney 
Trains system on feeder 873 (ex - Lawson TS), for an outage of feeders 811 or 812 from 
Blackmans Flat. However, this requires manual switching and coordination with Sydney Trains. 

An outage of feeder 817 Wallerawang 66kV BSP to Meadow Flat ZS, requires Meadow Flat ZS to 
be supplied on the 11kV network from Portland ZS and Lithgow ZS.

38.2 Wallerawang BSP 66kV Network Rating Details 
Zone Substation Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Limitation (Year)

Wallerawang BSP
(66kV)

2 x 60 60 Nil

Lithgow 2 x 30 30 Nil
Meadow Flat 1 x 2.5 Non-firm Nil
Portland 2 x 10 10 Nil
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38.5 Wallerawang 66kV Geographic  

817

Meadow Flat 85X

857

ZS

ZS

940
941

Lithgow

To Katoomba North , 
Lawson & Warrimoo

Wallerawang
Springvale Colliery

To Clarence Colliery823

Portland Mt Piper

94E

N/O

A

828

828/2 94M

B
N/O

Blackmans 
Flat
ZS

835
831

SP

840

811

ZS
SP

Newcom Colliery

ZS
To Baal Bone Colliery

To Ilford TS

85Y

A Portland normally supplied from Fdr 823 
Wallerawang on changeover to Fdr 828 Mt Piper

B Springvale Colliery normally supplied from Fdr 85Y 
Wallerawang on changeover to Fdr tee 811 Mt Piper

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

ZS ZS

WALLERAWANG BSP
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39 WALLERAWANG 132KV BULK SUPPLY POINT
39.1 Wallerawang BSP 132kV Subtransmission Network Status 

Wallerawang 132kV Bulk Supply Point (BSP) is owned by TransGrid and provides supply to both 
Endeavour Energy and Essential Energy, at both 66kV and 132kV. The 132kV busbar is supplied 
via two 330/132kV 375MVA transformers, which in turn supply the 66kV busbar through two 
132/66kV 60MVA transformers. The Wallerawang 132kV system is winter demand peaking and is 
floated at 132kV. 

Wallerawang 132kV BSP supplies Lawson Transmission Substation (TS) on feeder 941 and is on 
changeover to Regentville BSP, via feeder 942 from Penrith TS. It also supplies Katoomba North 
TS, Mt Piper 66kV BSP and Ilford 66kV TS. Katoomba North TS is supplied from Wallerawang 
132kV BSP on feeders 940 and 941. Both feeders are teed off and tail ended to two 60MVA 
132/66kV transformers.  

Regentville BSP supplies Warrimoo TS via feeder 93E from Penrith TS. Warrimoo is on 
changeover to feeder 940 from Wallerawang BSP. The 132kV network cannot be run solid 
between Wallerawang and Regentville, via either Lawson or Warrimoo, as a possible abnormal 
operational contingency on TransGrid 330kV network could overload the 132kV network. 

39.2 Wallerawang BSP 132kV Network Substation Rating Details 

Substation Transformer Description 
(MVA)

Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Transformer 
Limitation (Year)

Wallerawang BSP 2 x 375 375 Nil
Katoomba North 2 x 60 60 Nil
Lawson 2 x 52 52 Nil
Wallerawang 66kV 2 x 60 60 Nil
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39.5 Wallerawang 132kV Geographic 
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Meadow Flat 85X

857
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940
941
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To Katoomba North , 
Lawson & Warrimoo
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To Clarence Colliery823
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94E

N/O

A

828

828/2 94M

B
N/O

Blackmans 
Flat
ZS

835
831

SP

840

811

ZS
SP

Newcom Colliery

ZS
To Baal Bone Colliery

To Ilford TS

85Y

A Portland normally supplied from Fdr 823 
Wallerawang on changeover to Fdr 828 Mt Piper

B Springvale Colliery normally supplied from Fdr 85Y 
Wallerawang on changeover to Fdr tee 811 Mt Piper

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

ZS ZS

WALLERAWANG BSP



Tr
an

sm
is

si
on

 N
et

w
or

k 
P

la
nn

in
g 

R
ev

ie
w

 2
01

7-
20

26

P
ag

e 
21

2 
of

 2
59

39
.6

 W
al

le
ra

w
an

g 
13

2k
V 

Sc
he

m
at

ic
 



Transmission Network Planning Review 2017-2026

40 WARRIMOO TRANSMISSION SUBSTATION
40.1 Warrimoo Transmission Network Status 

Regentville Bulk Supply Point supplies Warrimoo Transmission Substation via 132kV feeder 93E 
from Penrith TS. The substation back up is via feeder 940 tee from Wallerawang BSP (Katoomba 
North TS). 

Warrimoo TS has two 60MVA 132/66/kV auto-transformers, providing a firm capacity of 60MVA. 
There is no provision for additional transformers.  Warrimoo TS is floated at 67kV. The Warrimoo 
66kV transmission network supplies Blaxland Zone Substation (ZS) on tail-ended transformers via 
feeders 822 and 827, which are operated on no-volt change over, on a roster basis; it also supplies 
Springwood ZS via feeder 824. 

Warrimoo TS provides backup to Lawson TS via feeders 824 and 808. Feeder 826 from Lawson 
TS normally supplies Hazelbrook ZS. Lawson TS provides backup to Springwood ZS via feeders 
826 and 808 from Hazelbrook ZS.

Stage 1 of project PR136, the augmentation of 66kV feeder 808 has been completed and Stage 2 
has been indefinitely deferred due to lower demand. If Stage 2 is completed, feeder 808 will have 
the capacity to provide mutual backup between Lawson and Warrimoo and supply the forecast 
load of both Hazelbrook and Springwood, from either transmission substation. Otherwise the 
existing feeder 808 capacity will still allow for this arrangement, but there will be a small load at risk 
over summer when supplying Springwood from Lawson TS. 

There are no incomplete approved projects to consider within the Warrimoo TS area. 

40.2 Warrimoo Transmission Network Substation Rating Details 
Zone 

Substation
Transformer 

Description (MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVA)

Transformer 
Limitation (Year)

Warrimoo TS 2 x 60 60 Nil
Blaxland 2 x 35 35 5 Nil
Springwood 2 x 35 35 Nil
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40.5 Warrimoo Geographic 
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A Katoomba North supplied off tees on Fdrs 940 & 
941 tail ended to the transformers. Transformers 
operate on three month roster basis

B Lawson normally supplied on Fdr 941, on 
changeover to Fdr 942 Penrith (Regentville)

C Warrimoo normally supplied on Fdr 9E3 Penrith,
on changeover to Fdr 940 Wallerawang

Wallerawang SP

Katoomba North

Lawson

Warrimoo

Penrith

Regentville SP

TS

TS

SP

A

B C

SP

TS

TS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

940

941

941
940

93E

238 222

942

WARRIMOO TS/1
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ZS

ZS

TS

TS

A Hazelbrook normally supplied from Fdr 826 
Lawson on changeover to Fdr 808 Warrimoo

Blaxland ZS

Warrimoo TS

Springwood ZS

Hazelbrook ZSLawson TS

N/O
N/O

Under Review

827

824

808

826

822

ZS

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

WARRIMOO TS/2
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41 WEST LIVERPOOL TRANSMISSION SUBSTATION
41.1 West Liverpool Transmission Substation Status 

West Liverpool TS is supplied from TransGrid’s Liverpool Bulk Supply Point at 132kV by three 
375MVA tail-ended transformers and feeders 93B, 93N and 93R. Mutual backup is provided 
between Sydney West BSP and West Liverpool TS by 132kV feeders 93U and 93W via 
Abbotsbury ZS. 

There are three 120MVA 132/33kV transformers providing a firm capacity of 240MVA at a float 
voltage of 34kV. West Liverpool TS and Liverpool TS provide mutual back-up to each other via two 
33kV standby feeders 504 & 508. 

Since Macarthur BSP was commissioned in 2014, 132kV feeder 93Y from West Liverpool TS 
provides back-up to Nepean TS via Denham Court TS. 

Bringelly ZS is normally supplied by 132kV feeder 93X from Sydney West and is on auto-
changeover to 33kV feeder 512 from West Liverpool TS. Luddenham ZS is normally supplied by 
feeder 464 from Glenmore Park ZS and is on auto-changeover to feeders 465 and 512 from West 
Liverpool TS via Kemps Creek ZS. Kemps Creek ZS is normally supplied by feeder 512 from West 
Liverpool TS and is on auto-changeover to feeder 465 from Glenmore Park ZS via Luddenham ZS. 
Cabramatta ZS is normally supplied by feeder 687 from Guildford TS and is on auto-changeover to 
feeder 68C from West Liverpool TS via Homepride ZS. 

Edmondson Park ZS will be seasonally supplied from West Liverpool TS via Prestons ZS with 
back-up from Denham Court TS or from Denahm Court TS with back-up from West Liverpool via 
Prestons ZS.  

The transmission network analysis was carried out with all approved major projects within the 
forecast period assumed to be completed. 

41.2 West Liverpool Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive 
Capacity (MVAr)

Substation Capacity 
Constraint (Year)

West Liverpool TS 3 x 120 360 62 Nil
Bonnyrigg 3 x 35 70 10 Nil
Canley Vale 3 x 25 50 5 Nil
Casula 2 x 35 35 0 Nil
Hinchinbrook 3 x 25 50 0 Nil
Edmondson Park 2 x 35 35 0 Nil
Homepride 3 x 25 50 5 Nil
Kemps Creek 2 x 25 25 5 Nil
Prestons 3 x 25 50 5 Nil
West Liverpool 11kV 3 x 35 70 5 Nil
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41.5 West Liverpool Geographic 

N/O

N/O

N/O

N/O

TS

ZS

ZS

ZS

ZS

N/O

N/OZS

512

464
ZS

465

Luddenham

To North Warragamba ZS

To Regentville BSP

Kemps Creek

Item No PR750

C

A
ZS

93U

To Sydney West BSP

Abbotsbury

Hinchinbrook
ZS

Item No PR427
132kV to North Leppington ZS

9L6

9L4

To Liverpool TS

132kV to Oran Park ZS

132kV to Nepean TS 132kV to Nepean TS via 
Smeaton Grange SS

9LY

Bringelly

Denham Court

Edmondson Park
Item No PR110

N/O

93Y

626

625

D
N/O

517

524
505

ZS

511

68C

Casula

Cabramatta

B

E
ZS

509

Canley Vale
ZS

West Liverpool ZS

West Liverpool TS

ZS

ZS

Homepride

Bonnyrigg

522

512

50393W

ZS

BSP

TS
Liverpool TG

A Kemps Creek is normally supplied by Fdr 512 West 
Liverpool on changeover to Fdr 465 Luddenham

B Cabramatta is normally supplied by Fdr 687 Guildford on 
changeover to Fdr 68C Homepride

C Bringelly is normally supplied by Fdr 9L4 (132kV) on 
changeover to Fdr 512 (33kV) West Liverpool

D Casula is normally supplied by Fdr 511 Liverpool on 
changeover to Fdr 505 West Liverpool

E Canley Vale is normally supplied by Fdr 523 Liverpool on 
changeover to Fdr 522 Bonnyrigg.

F Edmondson Park is normally supplied by Fdr 626 Denham 
Court TS on changeover to Fdr 625 Prestons

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

South Leppington

Stage 2 Item No PR110
Subject to Development

F

525

527

WEST LIVERPOOL TS
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42 WEST TOMERONG TRANSMISSION SUBSTATION
42.1 West Tomerong Transmission Network Status

West Tomerong TS is located off Blackbutt Range Road Tomerong within the easement of 132kV
line 98P (formerly 98M/1) and was commissioned in various stages throughout 2014. It is supplied 
from Dapto BSP via Mount Terry TS 132kV feeders 98L and 98U and subsequently supplied via 
Shoalhaven TS feeder 98P. A 132kV closed loop is provided through line 28P (West Tomerong to 
Evans Lane) and 98J (Shoalhaven to Evans Lane). Refer to the Dapto BSP chapter and 
Geographic drawing for details. West Tomerong TS has two 60MVA 132/33kV transformers 
providing a firm rating of 60MVA. The substation is floated at 33kV with 6.5% LDC at 60MVA. Off 
Peak hot water is controlled by 33kV AFIC equipment at 283Hz.   

The West Tomerong 132kV busbar also forms part of the supply chain through Evans Lane 
Switching Station to Ulladulla as well as Essential Energy's Batemans Bay and Moruya North 
substations. The West Tomerong TS subtransmission system supplies a substantially rural 
network with a few teed connections; the more critical of these switching points will be controlled 
remotely by field reclosers and circuit breakers within ZS’s.  

Tomerong ZS provides the 33kV subtransmission connectivity to form the required network to 
Huskisson, Sussex Inlet and Yatte Yattah Zone Substations. The project has off loaded 
Huskisson’s distribution network.

If the need arises it is possible to transfer approximately 50% of the load at South Nowra ZS to the 
Shoalhaven system via feeder 7507. Additionally, under certain contingency conditions Yatte 
Yattah ZS may be off loaded to the Dapto 132kV system and supplied from feeder 7534 ex-
Ulladulla ZS. The planned transfer of Yatte Yattah to the West Tomerong system remains 
outstanding. The transfer relies on the installation of two field reclosers on feeders 7523 and 7534 
plus the implementation of new protection settings which is planned to be completed in late 2017.
Refer to the results tables and geographic diagram below for the teed arrangements and 
changeover schemes. 

Future load growth within the southern Shoalhaven City Council area is anticipated in the release 
areas around Culburra, Huskisson and Sussex Inlet. Special Report S585 “Culburra Area 
Development” was prepared to promote an alternative solution to the provision of permanent zone 
substation facilities. The report recommends the use of two smaller modular zone substations up to 
10MVA closer to the north and south load centres plus the use of 33kV covered conductor (CCT).   

The analysis has been done with the assumption that the following approved projects have been 
completed:  

PR479 – 132kV Voltage Constraints South Coast 
PR123 – Establishment of West Tomerong TS  
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42.2 West Tomerong Transmission Network Substation Rating Details
Zone Substation Transformer Description 

(MVA)
Firm Transformer 
Capacity (MVA)

Installed Reactive Capacity 
(MVAr)

Transformer Constraint 
(Year)

West Tomerong TS 2 x 60 60 (15 @ 132kV) Nil
Culburra 2 x 10 10 Existing
Huskisson 2 x 20 20 Nil
South Nowra 2 x 25 25 Nil
Sussex Inlet 2 x 15 15 Nil
Tomerong 2 x 15 15 Nil
Yatte Yattah^^ 1 x 6.5 Non-Firm Nil

Notes: 

^^ Yatte Yattah proposed to be supplied from West Tomerong TS from late 2015. An alternate supply will still be available from the 
11/33kV interposing transformer at Ulladulla ZS. 

(New Rating) following approved project.  
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42.5 West Tomerong Geographic (Upon Commissioning)

Ulladulla

A Yatte Yattah normally supplied from Fdr 7523 
Tomerong.  The backup could  be from either 7532 or 
7534. The preferred is 7534.

B South Nowra normally supplied rom West Tomerong.
Under various N-1 scenarios at West Tomerong Fdr
7507 from Shoalhaven used to pick up 50% of load at 
South Nowra (7507 N/O at South Nowra ZS).

N/O

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

B

A

Shoalhaven

Culburra

N/O

7507

7533

Huskisson

Sussex Inlet

Yatte Yattah

Evans Lane
SS

N/ON/C

7523

7532

7534

28F

28C

Item PR123
(Approved) ZS

ZS

ZS
7526

7525

7521

7518

7520

7530

7522

7541 7535

7519

7524

7529
7531

ZS

TS

ZS
7542

ZS

ZS

Brundee Pumps SCC

ZS

7538

West Tomerong

Tomerong
Item PR479
(Approved)

South Nowra

TS

WEST TOMERONG TS
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43 WEST WETHERILL PARK TRANSMISSION SUBSTATION
43.1 West Wetherill Park Transmission Network Status 

West Wetherill Park Transmission and Zone Substations are supplied at 132kV from Sydney West 
Bulk Supply Point by feeder 93M with alternate supply provided by feeder 93T from Guilford TS 
which is supplied from Holroyd BSP. West Wetherill Park TS has one 120MVA 132/33kV 
transformer providing a 33kV non-firm capacity of 120MVA and West Wetherill Park ZS situated on 
the same site with two 45MVA 132/11kV transformers providing an 11kV firm capacity of 45MVA.  

West Wetherill Park TS was proposed to normally supply Horsley Park ZS on feeder 744 and 
Bossley Park ZS on feeder 745 on changeover to Mt Druitt and Blacktown TS’s respectively. For 
operational reliability preference, West Wetherill Park TS provides standby back-up to Horsley 
Park ZS, Bossley Park ZS, Smithfield ZS and normal supply to West Wetherill Park ZS. This 
arrangement provides higher security of supply until such time that West Wetherill Park TS is
augmented with a second transformer to provide a firm 33kV capacity of 120MVA. However based 
on present loading this is not expected to occur within the current 10 year forecast period. 

Smithfield ZS is normally supplied by feeders 676 and 678 from Guildford TS with feeder 745 from 
West Wetherill Park TS providing partial back-up. 

The analysis of the West Wetherill Park transmission network was carried out with the following 
network configurations: 

 Bossley Park ZS normally supplied by feeder 435 Blacktown TS, on change over to feeder 
745 West Wetherill Park TS. 

 Horsley Park ZS normally supplied by feeder 48C Mount Druitt TS via Eastern Creek LMS 
co-generation on change over to feeder 744 West Wetherill Park TS. 

 Smithfield ZS normally supplied by feeders 676 and 678 Guildford TS with partial change 
over to feeder 745 West Wetherill Park TS. 

43.2 West Wetherill Park Transmission Network Substation Rating Details 
Zone Substation Transformer Description 

(MVA)
Firm Capacity (MVA) Installed Reactive 

Capacity (MVAr)
Transformer 

Constraint (Year)
West Wetherill Park TS 1 x 120 Non-Firm 20 Nil
West Wetherill Park ZS 2 x 45 45 5 Nil
Bossley Park 2 x 35 35 10 Nil
Horsley Park 2 x 25 25 5 Nil
Smithfield 3 x 25 50 10 Nil

Note: Bossley Park, Horsley Park and Smithfield zone substations are on change-over supply to West Wetherill Park TS. 
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43.5 West Wetherill Park Geographic 

A Horsley Park ZS normally supplied by Fdr
48C/489 from Mt Druitt & is on change-over 
to Fdr 744 from West Wetherill Park

B Bossley Park ZS is normally supplied by Fdr
435 from Blacktown & is on changeover to 
Fdr 745 from West Wetherill Park

C Smithfield ZS is normally supplied by Fdr 676 
& 678 from Guildford with backup by Fdr 745 
from West Wetherill Park.

ZS

ZS
Highlighted line or substation depicts proposed 
works as per appropriate project number

Highlighted line or substation depicts required 
works for which approval is to be sought

Notes:

480 Depicts feeder number

N/O

TS

ZS

A

B

C
745

744

435

489

93T

93J

93M

93F1

93L

678

676/2
676

676/1

To Mt Druitt TS

Sydney West 
BSP

Blacktown

Horsley Park

Wetherill ParkBossley Park

TS

SP

Eastern Creek 
LMS Co-Gen Holroyd BSP

SP

Smithfield
745_1

SS HC

ZS

N/O
ZS

TS
Visy Paper Guildford

To Camellia TS

ZS

N/O

West 
Wetherill Park TS/ZS

ZS
93J

676/1_1

676/1_2
HC

48C

WEST WETHERILL PARK TS
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44 LOAD AT RISK SUMMARY
The load at risk summary chapter summarises the overall situation of capacity constraints affecting 
both zone and transmission substations for the period from 1 July 2016 to 30 June 2017.

The calculation of zone substation load at risk is the difference in actual load and firm capacity at 
the zone substation. The real risk requires the consideration of the duration of the exceedance.   

The Design, Reliability and Performance licence conditions schedule 1 has been repealed by the 
Minister for Energy and the changes have taken effect from 1 July 2014. In the absence of 
mandated security standard, Endeavour Energy self-determines supply security standards for 
different levels of the network. This is based on internal company polices and standards including: 

 9.1.8 Network Configuration Policy 

 9.2.1 Network Planning 

 SDI 501 Network Configuration 

 Endeavour Energy now applies probabilistic planning principles to assess investment 
requirements. In determining load at risk, by incorporating probabilistic planning principles, 
Endeavour Energy also determines the energy at risk and the value customers place on the risk of 
losing supply. The following factors determine this value: 

 outage risks associated with various asset classes,  

 energy at risk (energy when demand exceeds firm capacity) 

 expected unserved energy  

 VCR (value of customer reliability) 

Generally, investments are only considered economic if the value of the expected unserved energy 
exceeds the investment costs on a present value basis (net present value). 

Section 44.3 lists subtransmission feeder constraints identified within the forecast period, load at 
risk is shown at the end of the 10 year forecast. As stated in Section 3 Methodology and 
Assumptions: 

Endeavour Energy operates its transmission and subtransmission overhead system so as not to 
exceed a continuous conductor temperature of 75°C. Under contingency conditions, a feeder may 
be operated above 75°C only where it has been designed to maintain statutory clearances at these 
temperatures. Typically these are ACSR circuits but also include AAC and AAAC circuits 
constructed since the mid 1990’s. The use of contingency ratings at elevated temperatures is likely 
to only be required for up to 30 event days per year, over the life of the asset. Of these event days 
it assumes that the peak load cycle would not exceed 10 hours.  

Endeavour Energy also has a limited number of XTACIR circuits, which are designed for 
continuous elevated temperature operation. 

In cases where operational remedial actions may not be enough to address load at risk and the 
availability of emergency ratings are unclear, an improved understanding of line rating will be 
required. This will involve carrying out field surveys on actual clearances.  
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45 NETWORK MAPS
A set of network maps shows the relationship between the various parts of the network and the 
geographic maps shown within each Bulk Supply Point and Transmission Substation network 
section. 

Refer to the hyperlinks below or turn the page where you have a paper copy: 

Endeavour Area Geographic Maps - 6 pages


