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1.1 Executive Summary

This supplementary report to the Infrastructure Requirements & Utilities Report has been prepared by LCI
Consultants on behalf of Stack Infrastructure to accompany a detailed State Significant Development Application
(SSDA-82211208) for the data centre development at 78 Lockwood Road, Erskine Park.

This report addresses the external HV cable connection route which will be required as part of the greater Data
Centre works and associated Data Centre Switchyard (EP Substation). The HV route follows the existing roadways
from the SSDA site, commencing at Stack SYDO1 Switchyard, traversing via Lenore Drive and terminate at point of
entry (POE) to TransGrid Sydney West Substation. All works within Sydney West Substation will be managed by
TransGrid. This report concludes that the proposed external HV cable works are suitable and warrants approval
subject to the implementation of the following mitigation measures:

e Utility Crossing Designs as approved by the relevant utilities
e Acoustic and Vibration measures are put in place during construction to limit noise and vibration
e Air Quality impacts because of construction dust are mitigated and managed

Following the implementation of the above mitigation measures, the remaining impacts are deemed appropriate.

After exhibition of the SSDA, the project has been refined in response to submissions from the
authorities and ongoing design development. This has necessitated an update to the Backup Power
Systems Report as outlined below:

- Section 2.2 The Supplementary Works- Updated supplementary works description to include key
components of the project in addition to the associated works required to facilitate the project
construction. All information regarding the general arrangement of the Sydney West
Transmission Substation has been removed.

Table 1: Abbreviations List

AlS Air insulated switchgear
GIS Gas insulated switchgear
GRP Glass Reinforced Polymer
HV High Voltage

kv Kilo Volt

kW Kilo Watt

LV Low Voltage (415V)

MV Medium Voltage (11kV)
MVA Mega Volt Ampere

MW Mega Watt

PoE Point of Entry

PP Polypropylene

SWMS Safe Work Method Statements
UG Underground
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2.1 Purpose

This supplementary report has been prepared by LCI Consultants on behalf of STACK Infrastructure (STACK, the
applicant) to accompany a State Significant Development Application (SSDA) for a proposed data centre
development at 78 Lockwood Road, Erskine Park (the site).

This Report has been developed to support the SSDA to be submitted to NSW Department of Planning, Housing, and
Infrastructure (NSW DPHI) and details the proposed offsite utility requirements for the data centre.

This report identifies and assesses the associated works related to the provision of the two HV cables, from the
Data Centre Switchyard, via road reserve within Lenore Drive. Total route length is approximately 2.1km. The cable
route extends across two LGAs, Penrith City Council and Blacktown City Council, Crown land, TFNSW State Road
reserve. The works will require road closures and traffic control for its construction.

The key features of the supplementary works include:
e  Civil Preparation works

e Staged construction of 2.1km long backfilled trenches along Leonore Drive for the 2 off 330kV feeders
from Sydney West Transmission Substation. This design and construction will be facilitated through
Lumea, a subsidiary company of Transgrid.

This report will outline the technical impacts of the proposal on the existing public utilities within the route. To
satisfy the Secretary’s Environmental Assessment Requirements (SEARs), this report contains the following
information:

e Overview of existing utility services within the proposed boundary.
e Description of infrastructure staging and delivery

e Summary of any consultation undertaken with each service provider

2.2 The Supplementary Works

The amended project includes the installation of two HV cables, from STACK SYDO1 Switchyard, via road reserve
within Lenore Drive to the TransGrid Sydney West Substation. The total route length is approximately 2.1km. The
cable route extends across two LGAs, Penrith City Council and Blacktown City Council, as well as Crown land and a
TfNSW State Road reserve.

Key components of the project include:

1) External HV Cable works extending from the STACK SYDO01 Switchyard to the TransGrid Sydney West
Substation, including:
e Two x 330kV underground transmission cable circuits comprising six cables installed within six
conduits
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e Two smaller conduits for optical fibre infrastructure

e Approximately 2-4 joint bays per circuit, located at intervals of approximately 600-800 metres
along the transmission route

e Associated link boxes and sensor boxes at each joint bay to enable testing and maintenance

2) STACK SYDO1 Customer Switchyard

e Two x GIS buildings approximately 75 x 50 metres

e Three x 250 MVA transformers and eight x 90 MVA transformers

e Auxiliary electrical equipment

Associated works required to facilitate the construction of the project, such as potential utility relocations have
been considered. No major utility relocations are anticipated. Where minor services require adjustment to
accommodate the transmission cable circuits, these works would be limited to within the project area assessed in
this EIS.

Figure 2-1 shows the aerial alignment of the dual 330kV HV feeder route. The feeders will run from the two switch
bays at Transgrid Sydney West primarily along Leonore Drive, before entering Lot 101.

v ;f"ﬂlh:; m
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Figure 2-1: Cable Route Plan (Source: Lumea)
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This section highlights the relevant regulation, legislation and policy governing the management of public utilities,
related to the proposal.

3.1 Legislative Context

e Telecommunications Act 1997

e  Security and Critical Infrastructure Act 2018

3.2 New South Wales Legislation

e State Environmental Planning Policy (Transport and Infrastructure) 2021
e  Protection of the Environment Operations Act 1997

e  Electricity Supply Act 1995

e (Gas Supply Act 1996

e Water Management Act 2000

3.3 Guidelines

e Building over and adjacent to pipe assets, Sydney Water 2015

o Fire Safety guideline, access for fire brigade vehicles and firefighters, Fire and Rescue NSW (FRNSW)
v05.01, November 2020
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This section outlines the methodology used to define the baseline and undertake the environmental assessment of
potential impacts of the proposal on existing assets within the study area used as the basis for the assessment.

4.1 Study Area

The assessment will be limited to the route identified, the surrounding roads and the Transgrid Sydney West 330kV
Substation.

4.2 Methods of Assessment

To address the project SEARs as well as any items raised by the utilities, the following methodology is adopted:

e Collate and review the latest Dial Before You Dig Australia (DBYDA) information, as well as any other
publicly available utility data.

e Assess the proposed route layout against any public utility infrastructure within the proposal route and
identify any necessary changes or protection works.
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5.1 Electrical Services

There are currently Endeavour Energy buried assets on the Northwestern side of the site (Lot 101), along Leonore

Drive, as well as to the South of the site along Lockwood Road. The services along Leonore Drive switch to
overhead services towards the Northern part of the development.

Along the proposed cable route, there are extensive existing electrical services based on DBYD (Dial before you Dig)

from Endeavour Energy (refer to the figure below). The strategy for delivery has Lumea (as a subsidiary of
Transgrid) doing the design and construction of the route.
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Figure 5-1: Endeavour Energy Assets DBYD

Engagement with Endeavour Energy has already commenced as Transgrid is doing the design and construction of
the route, it is expected that the process will be completed before any construction commences.
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As all the works within the Sydney West Transmission Substation will be procured and managed by Transgrid,
through Lumea, with the impact on Transgrid’s infrastructure to be catered to.

The data centre site (Lot 101) is located approximately 1.5km to the East of the Transgrid Sydney West 330kV
substation. The surrounding Transgrid network operates at 330kV with outgoing feeders from the transmission
substation. Refer to Appendix 1 (Concept Cable Route Assessment Report by Transgrid) for further information on
surrounding Transgrid services.

5.2 Water Services — Sydney Water

Based on DBYD information from Sydney Water, the route crosses an existing 300mm diameter PVC Sydney Water
trunk main located along Lenore Drive. The image below indicates the location of the existing Sydney Water
asset(s).

N/ 1 

525 GRP sewer
concrete encased

300mm diameter PVC
:~—— Sydney Water trunk
main

525 GRP sewer
concrete encased

LOT 101

Figure 5-2: Sydney Water assets in proximity of the site
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5.3 Sewer Services — Sydney Water

Based on DBYD information from Sydney Water, the route crosses a 375mm PP concrete encased and a 525mm
GRP concrete encased sewer main. The image below indicates the existing Sydney Water Sewer asset relevant to

the site.

525 GRP sewer
concrete encased

300mm diameter PVC
:~—— Sydney Water trunk
main

525 GRP sewer
concrete encased

LOT 101

Figure 5-3: Sewer assets in proximity of the site

5.4 Gas Services

DBYD information received from Jemena shows a medium-pressure gas pipeline (210kPa) running along Leonore
Drive (starting from the corner of Leonore Drive and Archibold Road) and continuing along the North of the project
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site (Lot 101). Jemena deems this as a secondary mains and hence does not require a Pipeline Hazard Assessment
as per AS 2885. An Electrical Hazard Assessment would be required as per AS4853 requirements, which will be
developed during the detail design of the crossing. Refer to the figure below for the location of the gas main relative
to the site.

|
|

210kPa Medium
pressure gas main

LOT 101

Figure 5-4: Existing Gas Services

5.5 Existing Stormwater Assets

There are various stormwater crossings along the route. Engagement with the Council is ongoing with regards to
crossings.

5.6 Traffic Signals

Refer to the Traffic Report for information regarding Traffic Signals.
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6.1 Electrical and Telecommunications Services

There is anticipated impact to the surrounding electrical and telecom services on the route. Measures to avoid
impact and damage to electrical services will be developed during detail design and implemented according to
utility requirements and coordinated with the relevant construction teams. Refer to Appendix 1 for further
information.

6.2 Water and Sewer Services

There is anticipated impact to the surrounding water and sewer services on the route. Measures to avoid impact
and damage to electrical services will be developed during detail design and implemented according to utility
requirements and coordinated with the relevant construction teams. Refer to Appendix 1 for further information.

6.3 Gas Services

There is anticipated impact to the surrounding gas services on the route. Measures to avoid impact and damage to
electrical services will be developed during detail design and implemented according to utility requirements and
coordinated with the relevant construction teams.

As part of construction, the contractor will need to follow Jemena procedures for working in proximity to high
pressure gas mains. The contractor will be responsible for the following:

e Preparing a suitable plan in accordance with the Jemena guideline “Designing, Constructing and operating
assets near Jemena gas pipelines” (GAS-960-GL-PL-001),

e Submissions and obtaining the necessary approvals from Jemena.

e Arranging for a pipeline operator from Jemena to be present as required by the proposed plan and
approvals.
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A summary of the main construction and operational risks, both pre and post mitigation measures highlighted in the
sections above are summarised in the table below:

Potential Adverse
Impact

Construction Phase

Table 2: Residual Risk Summary Table

Relevant management
Measures

Potential Residual Impact

Comments around
management of residual
impact

Damage to critical
infrastructure

Utilise the utility approved
channels and procedures
to ensure damage to
existing assets is
mitigated

Low risk of damage during
construction works

Specialist engineering
assessment to be developed
prior to the commencement of
construction, aligning with
utility requirements and
industry best practices.

Construction noise
exceeding the
maximum limit

Construction noise
management plan to be
implemented to ensure
levels remain below the
required threshold

Low risk of noise
exceedance during
construction

Contractor to ensure
compliance to the
Construction Noise
Management Plan

Damage to medium
pressure gas line
along the services
route and adjacent
to the site

Plan to be prepared by
the contractor, to be
approved by the utility
(Jemena). Spotters to be
arranged with Jemena as
required during
construction.

Low risk of damage to pipe
during construction

Contractor to ensure the
Jemena approved plan is
followed during construction
and conducting in-depth
surveys prior to any digging to
minimise residual risk.

Spillage of on-site
liquid waste during
construction phase

On-site storage tanks
(such as septic tanks) to
be provided in
accordance with the
relevant Australian
standards

Low risk of spillage during
loading

Contractor to use a licensed
and certified waste disposal
company, as well as providing
relevant SWMS for filling
operations.

Storage tanks to be
maintained and regularly
inspected during operation for
damages that may cause
leakage.

Operational

None identified
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Erskine Park Data Centre - 330kV UG~ A
Cable Connection

Cable Route Assessment Concept Report

This report describes the cable route assessment concept design for two x 330kV underground
circuits to connect from Transgrid 330kV Sydney West switchyard to 330/132kV Erskine Park
substation.
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1. Summary

1.1. Project Overview

Transgrid’s Transmission Lines and Cable Design (TLCD) group has been commissioned by Lumea to
develop the concept design for a new 330 kV underground cable connection between the 330 kV
Transgrid's Sydney West AIS Substation and the 330 kV GIS substation at Erskine Park Data Centre.

The connection will supply the Erskine Park Data Centre via a route following Lenore Drive with an
approximate total length of 2.1 km. Cables are generally located within the road reserve, with some
parts of the route to be located within an easement inside private properties or within median strips.

Each 330kV circuit is designed for a nominal continuous rating of 500 MVA, allowing one circuit to be
taken out of service at any time for routine maintenance or repair without affecting ratings capability.
The 330 kV cables will be installed through PVC conduits in a double circuit trench.

Trench construction will also include additional conduits for communication fibre optic cables and other
ancillary services.

Where crossings of man-made and natural obstructions are required, the crossings will be achieved
using trenchless technologies (HDD — Horizontal Directional Drilling), with the cables being housed in
polyethylene pipes. Ropes Creek is an example of such a crossing.

The preliminary route assessment has assumed a nominal 700 m section length for each cable
section per circuit. The preliminary design requires the construction of two cable jointing locations
along the route, subdividing the cable system into three minor sections and one major section to
achieve a fully cross-bonded arrangement for cable sheath bonding.

Cabile joints will be housed in buried joint bays. It is preferred these are installed outside of trafficable
carriageways; however, they may be installed under road pavements. To facilitate access for routine
maintenance, associated equipment pits must be installed in the road shoulder or within adjacent
property.

The route traverses two council areas and TINSW state roads, and some private property.

1.2. Roles and Responsibilities

Client (STACK Infrastructure Australia Top Pty Ltd) will be responsible for:

o Final selection of the circuit route.
o Management of stakeholder and utility negotiations.
e Planning approvals of cable route from local councils and TNSW.

e Easement negotiations for installation within private property.(if required).
Transgrid (TLCD) shall be responsible for:

o Definition of terminal connection coordinates.
e Preliminary design of cable specifications and installation configurations.

e Preparation of Request for Tender (RFT) documentation, including interface requirements
between the civil contractor and cable supplier.

This report provides a high-level cable route assessment inclusive of:

4
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e Proposed 330kV cable specification to achieve customer load rating and comply with Transgrid
underground cable standard “Extra High Voltage Cable Design and Installation Manual - latest
Revision”.

e Review of proposed cable circuit route
e Preliminary trench cross-sections and service crossings
o Constructability review.

o Key risks addressed in the concept route assessment include ensuring supply security through
redundancy, providing sufficient cable rating headroom to meet client expectations, and identifying
alternative construction methods at pinch points. Remaining risks involve final cable system
design, conduit installation, and cable operational quality. The cable supplier should manage the
final design to align responsibility with manufacturing expertise and secure robust warranty
coverage. Installation risks are best mitigated by engaging the client’s civil contractor for both
conduit and cable works. The RFT must clearly define the interface between the cable supplier
and civil contractor(s).

The cable asset will be owned by STACK and operated and maintained by Lumea/Transgrid.

2. Project Specification

The client specification for the 330kV u/g cable connection is as follows [7]:

«  500MVA continuous load

330kV normal operating line voltage
* Two underground cable circuits
i) Each cable to be suitably rated for a minimum continuous rating of 900A (500MVA)
» Fault rating capability of the cable system shall be designed to meet 50kA for 1 sec.
*  2100m nominal circuit length
* N-1 level of redundancy

* Nominal route from new 330kV switchbays located in Transgrid's Sydney West Substation,
along Lenore Drive and entry to new Erskine Park substation via client property.

* The geotechnical and thermal resistivity (TR) field investigation have not been completed
along the route to determine thermal properties of the existing native soil. The route
assessment has been based on assumptions of native soil TR of 2.0Km/W.

» Each cable circuit is to be equipped with an optical fibre cable for the communications system.
The optical fibres are also required to carry protection signalling functions associated with the
cable system.

* Itis recommended that a distributed temperature sensing (DTS) system be installed in a
conduit to monitor the temperature and thermal performance of the cable along the entire route
length.
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3. Cable Route Assessment

3.1. Cable Route

The proposed 330kV cable route is located within a commercial/industrial urban area, following Lenore
Drive, extending from Transgrid’s Sydney West Substation to the Erskine Park Data Centre. The two
330KV circuits will be installed into a double circuit trench beneath the trafficable carriageway. The
cables will only cross the median strip at joint bay entry and exit locations to avoid impacts on existing
vegetation.

The route traverses two local government areas, Penrith City Council and Blacktown City Council,
TfNSW state road reserve and private properties (if required).

The total length is approximately 2.1 km (measured at the substation boundaries). Along the cable
alignment, the route will cross Ropes Creek along Lenore Drive. Joint bays will be installed along the
route to facilitate cable jointing and pulling. Two joint bay locations have been identified for the route;
joint bays are required at approximately 700m — 800m intervals. Equipment pits (earthing,
communications, etc.) will also be installed alongside the joint bays. The cable route is shown in
Figure 1. The route plan drawing CAB-ERSKINE PARK-SKT 1 is attached in Appendix B.

An initial Before You Dig Australia (BYDA) enquiry has identified third-party utilities along the
alignment. Details are shown in Appendix C. The concept cable routes are based on desktop BYDA
data. The location of some/all of these assets will need to be confirmed prior to completion of final
cable system design. This task will be included separately in the scope for the civil contractor and will
entail potholing by vac-trucks and GPR survey or other means to prevent damage to those assets.
Critical services that may impact cable system design and civil works include Endeavour Energy sub-
transmission and distribution cables, Sydney Water and Jemena pipelines and council stormwater
assets.

The Client is responsible for negotiations with third-party utilities and confirming nominal horizontal
and vertical separation distances from the proposed 330kV connections. Please refer to Guide to
Codes and Practices for Street Opening - NSW Streets Opening Coordination Council in section 8 for
the recommend clearances referenced to Guide to Codes and Practices for Streets Opening. Effects
of the new 330kV cables on existing assets will be evaluated by detailed cable system design
performed by the cable supplier; mitigation actions will need to be negotiated with asset owners at that
time.

Easements are not required within road reserves. Easements may be required for cables and joint
bays located within a private property to provide legal access for construction, routine inspection and
maintenance. It is noted control protocols for access, and third-party construction activities, adjacent to
buried cable assets within road reserves is less stringent than within registered easements creating a
greater risk of damage.



Fig 1. Cable Route

3.2. Erskine Park Data Centre

The Erskine Park Data Centre is located at Lot 101 DP1268632, 78 Lockwood Road Erskine Park, as
referenced in the Planning Schedule for Erskine Park Data Centre.

The two 330 kV cable circuits will diverge from Lenore Drive and turn south towards the data centre
site. The cables will terminate within the Erskine Park 330/132 kV GIS substation, the exact cable
termination location to be confirmed in detailed design. The 330 kV cables are to be located within a
designated cable easement inside the data centre property to allow future Transgrid access and
maintenance.

3.3. Lenore Drive

Lenore Drive is a Transport for NSW (TfNSW) state road, it's a divided road with four road lanes.
There are numerous utilities along Lenore Drive including Endeavour Energy cables, water and gas
pipelines, communication cables, council stormwater assets etc. There is also Transgrid and
Endeavour Energy overhead powerline corridors crossing Lenore Drive at several locations. There is
potential to install the 330 kV cables within the northern side lanes and median strip of Lenore Drive,
subject to available space and utility clearance requirements.

There is an existing road bridge along Lenore Drive crosses over Ropes Creek. It is proposed to install
the 330 kV cables underneath Ropes Creek using the HDD technique. The 330 kV cable alignment
will need to deviate off the Lenore Drive carriageway for a sufficient distance before reaching the
bridge structure to allow for the HDD setup and installation. The two circuits are suggested to be
located on south side of the bridge. The creek crossing and the approaching cables may be located
within a private property. The client is responsible for negotiating with the property owner for approvals
to place Transgrid cables inside a private property.

The 330 kV cables will cross an existing concrete sewer pipeline at approximately 100m east side of
the Ropes Creek along Lenore Drive.
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Three joint bay locations are proposed along Lenore Drive.

e Joint bay JB1 is projected to be located on the south side of Lot 1 DP 1266682, within the median
strip of Lenore Drive.

e Joint bay JB2 is projected to be located on the south side of Lot 31 DP 1264694, within the
median strip of Lenore Drive.

Each joint bay must maintain adequate separation from existing utilities, the minimum required
distance subject to the detailed earthing design for the joint bay. Consideration should also be given to
locating the joint bays away from existing overhead powerlines to avoid or minimise potential impacts
during installation and delivery of joint bays.

Access to link pits is of particular importance and the location of these pits should be such that the
connecting bonding cables are not longer than 10 metres.

3.4. Transgrid Sydney West Substation

The two 330 kV circuits will traverse cross Lenore Drive and turn south to enter the Sydney West AIS
Substation at separate locations. Each circuit will follow a different route and terminate at a separate
feeder bay. The final termination locations will be confirmed based on high-voltage (HV) design
advice.

The 330 kV cables will cross existing and future underground cables within the Sydney West
Substation; sufficient separation must be maintained during installation and operation. A deeper than
standard trench may be required for the cables to cross the new bench extension in a perpendicular
direction. A concrete barrier may be required as additional the mechanical protection for the 330kV
cables. The Transgrid project team will liaise with relevant internal stakeholders (e.g. Asset
Management and Substation team for detailed requirements and approval.)

The existing Sydney West Substation BESS site is located on northeast side of Sydney West
substation, and this may result in the 330 kV cable circuits needing to be trenched around the existing
BESS site to avoid possible impacts on the BESS installation. It may be possible to install cables
along the access way within switchyard to minimise the impact on existing adjacent trees, subject to
proposed general arrangement of substation. Tree root guards will be required if the cable trench is
located within 5m of the trees or under the tree canopy.

3.5. Potential Constraints

The following constraints have been identified in the proposed cable route between Transgrid Sydney
West Substation and Erskine Park data centre:

Traffic management

> Works along Lenore Drive will require significant traffic control measures, potential partial
road closures and permits from Local Council and TINSW. Limited detour options and
property access will need to be managed in consultation with affected stakeholders.

> Works at Lenore Drive will require TINSW S138 approval as well as Road Occupancy
Licence (ROL). Traffic control measures need to be implemented in accordance with
TfNSW requirements.

Working hours
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After-hours or night works may be required to minimise traffic impact; such works requiring
prior approval and community consultation.

Noise and vibration from trenching, thrust-boring and compaction activities must be
managed through appropriate equipment selection and scheduling.

Compliance with ARPANSA/ICNIRP public exposure limits shall be satisfied.
Optimised phasing arrangements of the three-phase circuits shall be implemented.

Maintain as much horizontal separation from dwellings and sensitive receptors as
practicable.

It is noted that trefoil arrangement proposed for this project will generate significantly lower
magnetic field strengths than other cable configurations.

Utility interface

>

Highly congested utility corridor with Endeavour Energy, Jemena, NBN, Sydney Water,
Telstra assets, etc identified along the whole cable route.

Non-destructive digging (NDD) is required to safely and physically expose existing
underground utilities

Separation requirements to be discussed with relevant stakeholders

o Physical separation to prevent accidental damage during installation or for future
maintenance. Alternative locations for 330kV cables need to be considered should
separation clearance not be achievable with other utilities.

o A cable ratings study is required to ensure the cables rating meets the Client’s
requirements and does not negatively impact on Endeavour Energy infrastructure.

- Cable operation will result in localised heating of the ground at the crossing,
effectively increasing ambient ground temperature.

Any sections where the circuits are in parallel will result in induced currents in the cable sheaths,
also impacting rating of all cable assets.

Council Drainage

>

Sufficient clearance needs to be maintained to council drainage assets.

Vegetation clearance in undeveloped land

>

Where possible the cable trench shall be located to avoid impacting the Structural Root
Zone (SZ) or more than 10% of the Tree Protection Zone (TPZ) as defined in AS 4970. For
any impact which exceeds these requirements, the client shall obtain an arborist’s report
and treatment measures where trees are encountered. Cable trenches installed within the
TPZ shall include an assessment by an arborist to determine if any additional protection
measures of the cable system are required due to the proximity of the tree.

Trees outside of the easement may still not comply with the CDIM requirement, requiring
off easement tree removal. The environmental assessment shall take this into
consideration.

HDD conduits installation

>

HDD conduits are required at several locations along the cable route to facilitate 330 kV
cable crossings beneath major existing services. The feasibility of each HDD installation is

9



Transg rid ]

subject to geotechnical investigation results and confirmation of sufficient space for HDD
setup and installation.

Cable easement creation

>

Cable easements need to be created for sections of the 330 kV cable located within
private properties. Due to the congested utilities corridor along the proposed route,
portions of the 330 kV cable may need to be installed within private land to maintain
adequate separation from existing utilities.

These constraints will be reviewed and refined during detailed design and construction planning.

4. Cable Type & Accessories

4.1. Cable & Accessories

i) Phase cable:

>

>

>

>

single core cable

2500mm2 nominal cross-section copper conductor - Milliken construction (To be confirmed
by cable rating calculation)

XLPE insulation rated for Extra High Voltage (super clean) Semi-conductive tape water
swellable tape at insulation/metallic sheath interface

Smooth or Corrugated Aluminium Sheath

Anti-corrosion layer (MDPE)

Termite barrier (Nylon)

HDPE sacrificial layer

Extruded semi-conductive outer covering for sheath insulation resistance testing

Dynamic Bending radius < 6m

ii) Accessories required for each circuit are:

>

>

>

3 x GIS sealing end; 3x AlS sealing end.
3 x single phase earthing link boxes at outdoor sealing ends

1 x three phase earthing link box at GIS terminations (dependent on switchgear
arrangement).

2 x cross bonding link boxes incorporating SVL's (Sheath Voltage Limiters)
6 x Cable Joints

2 x Fibre Optic Pits

PD detection at joints and cable terminations

Capability for future DTS monitoring system.

10
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4.2. Prequalified Cable

The cable system to be supplied shall be prequalified in accordance with IEC 62067 [1] and the
Transgrid EHV Cable Design and Installation manual [2].

Where the cable design offered does not have a compliant PQ test certificate, an extension to pre-
qualification certificate shall be provided in accordance with IEC 62067 and CIGRE TB 303.

4.3. Cable Civil Works

4.3.1. General

In general, phase cable shall be installed in PVC conduits that has been buried in an open trench
excavation. At major crossings of natural and man-made impediments, a trenchless technology
technique such as HDD using HDPE conduits may be required. Cable circuit phase configuration for
each circuit will be in a trefoil formation beneath trafficable carriageways to minimise trench
width/construction footprint. This arrangement provides the advantage of reducing EMF effects on
surrounding environment and assets, particularly when one circuit arrangement is inverted in its
formation. A flat configuration may be adopted for substation entries and in locations where spatial
constraints or existing utilities necessitate an alternative arrangement. Conduits for communication
system shall not be located at the outside edge of the cable trench. The optical fibre cable shall have a
suitable thermal rating to enable this placement between the power cables. Additional conduits for
DTS are essential, unless the cable has integral fibres.

The depth of cover requirements shall be as specified in the EHV CDIM (Reference 1.1) Section
7171,

*  900mm in sealed roads.
¢ 1200mm in RMS controlled or other major roads, and
* 1000mm in parks and reserves.

The trench shall be backfilled with FTSB (fluidised thermally stable backfill) attaining a compressive
strength of less than 5MPa (at 28 days) whilst maintaining a thermal resistivity less than 0.9 K.m/W.

Trenches shall include mechanical protection comprising overlapping polyethylene sheets to AS 4072
Warning tape shall be fitted within the trench above the polyethylene sheets, generally at road base
level, but covering the entire trench width.

The cable trench is preferred to be located 4 metres away from adjacent underground power cable
assets, unless otherwise agreed with the relevant asset owner.

For each instance of proximity or potential interaction with existing power cable assets, a cable rating
review shall be undertaken in consultation with the asset owner to assess any potential de-rating or
required remediation measures. Where thermal interference between cable systems is identified,
remediation measures may be required, such as additional thermal backfill with a thermal resistivity
(TR) value of 0.65 K-m/W between the existing power cable assets and the proposed cable trench.

Minimum separation distances between the proposed cable and other underground services shall
comply with Transgrid standards and be confirmed through consultation with the respective asset
owners.

Conduit shall be temporarily sealed during construction to prevent water and debris ingress.
1
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Four trench configurations are proposed to suit the different environments/constraints expected to be
encountered along the cable route. Please note that sketches shown below are indicative only.

Arrangement subject to detailed assessment, Transgrid Asset Management & 3rd party utility

approval.

4.3.2. Type 1 Trafficable carriageway — double circuit trench

2000 MAX.

32mm HVPVC TO AS/NZS 2053.2
FOR DTS FIBRE

|

MIN.

100

/@
(©

t l

TBD

I
|

150

(W7, 7777 2,
I

F : R/ SN .
|

250
900 MIN.

150
MIN

O s 0
- | -~ Xnnzoa CLASS PN6 TO AS/NZS 1,77 TABLE 4.1
BOmm HVPVC TO AS/NZS 2053.2 Q{ FOR 330kV POWER CABLE
mm .
80mm HVPVC TO AS/NZS 2053.2
FOR COMMUNICATION OPTIC FIBRE 6:"3 FOR COMMUNICATION OPTIC FIBRE
: 150

vii)

viii)

4.3.3. Type 2:

N, 330kV CONDUCTOR CABLE

SECTION A STANDARD TREFOIL TRENCH

SCALE 1:50

(P

Cover to cable conduit = minimum 900mm.

Phase distance 350mm or 450mm.

Circuit axial distance to be minimum 675mm.
Trench width (2 circuits) = up to maximum 2000mm.
Assumption Native Soil TR=2 K.m/W (Dried out)

Deep undercrossing is typically required for large stormwater, gravity sewer, and large
diameter transmission gas pipe

Shoring will be required if it is deep trench for service crossing (capable of supporting
adjacent traffic loads)

Relevant conduit spacer is to be selected in detailed design.

Joint Bay Entry / Service undercrossing — shallow conduit/flat configuration

— double circuit trench

Cable crossings can be installed above large gravity drains or other services subject to depth to

existing asset.
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2600 MAX,

32mm HVPVC TO AS/NZS 2053.2
FOR DTS FIBRE

. DN200 CLASS PN6 TO AS/NZS 1477 TABLE &.1
@ FOR 330kV POWER CABLE
* | ra ]
7702 00000 ‘
Fipsi —at
L
CCCNCCO San e
80mm HVPVC TO AS/NZS 2053.2 @/ J

350 OR 450

100

150
900 MIN.

TBD
250
MIN

FOR COMMUNICATION OPTIC FIBRE 80mm HVPVC TO AS/NZS 2053.2
FOR COMMUNICATION OPTIC FIBRE

330kV CONDUCTOR CABLE

150
MIN.

STANDARD TRENCH - FLAT ARRANGEMENT

i) Cover to cable conduit = 900mm minimum wherever it is possible.
ii) Phase cable configuration: flat

iii)) Phase distance 350mm to 450mm.

iv) Circuit axial spacing minimum 1375mm.

V) Trench width (2 circuits) = up to maximum 2600mm.

Vi) Refer to SOCC guideline for recommended clearance section 5.5.

4.3.4. Type 3: HDD under the Ropes Creek

The route assessment has been undertaken based on desktop Before You Dig Australia (BYDA) data
only. Consequently, three bore arrangements have been proposed at this stage. The final
determination of which arrangement will be adopted will be made during detailed design, following the
results of the Ground Penetrating Radar (GPR) and geotechnical investigations and detailed rating
assessment.

VNN VIRV VRV

4000
TBD (REFER NOTE 7)

T80

350mm SIX BORE
§3mm HOPE T0 AS/NZS 4130 250mm ONE BORE
CONDUIT FOR DTS FIBRE
- N ~N ~ e
G @) '@ @‘ ( (&) S——oumn HopE 10 as/Nzs 10
FOR COMMUNICATION OPTIC FIBRE
330kV CONDUCTOR CABLE
HDD BORING - FLAT ARRANGEMENT 250mm HDPE CONDUIT TO AS/NZS 4130

FOR 330kV POWER CABLE

i) Each phase sits in 350mm Bore Hole.

ii) Cover depth to be up to be minimum 4m, subject to detailed design.

iii)) Flat Configuration Phase distance to be determined in detailed design.

iv) Circuit axial spacing up to be determined in detailed design.

V) Secure DTS conduit to the top of the power cable conduit at 3m intervals with duct

tape to maintain position

13
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Communication fibre cable sits in 250mm Bore Hole for each circuit.

Vi)

4.3.5. Type 4:

VNI N )

4000

TBD (REFER NOTE 7)

350mm SIX BORE
/ 250mm ONE BORE
90mn\ HOPE TO AS/NZS 4130
FOR COMMUNICATION OPTIC FIBRE
330kV CONDUCTOR CABLE
63mm HDPE TO AS/NZS 4130 250mm HDPE CONDUIT TO AS/NZS 4130

CONDUIT FOR DTS FIBRE FOR 330kv POWER CABLE

SECTION @ HDD BORING
SCALE 1:50 —

Each phase sits in 350mm Bore Hole.

Cover depth to be up to minimum 4m, subject to detailed design.
Trefoil Configuration Phase distance to be determined in detailed design.
Circuit distance up to be determined in detailed design.

Secure DTS conduit to the top of the power cable conduit at 3m intervals with duct
tape to maintain position

Communication fibre cable sits in 250mm Bore Hole for each circuit.

Transition trench at substation entry.
Single circuit
Cable flat configuration.

Nominal cover to cable = 1100mm. (subject to further coordination with substation
building design)

Nominal trench depth = 1500mm. (subject to further coordination with substation
building design)

4.4. Equipment Pits

The proposed underground cable system shall include the following types of equipment pits:

i)
i

Link box pit

Communications pit
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Caterpillar pit —if necessary, the pits are in line with the conduits and used to assist in
cable pulling. Once installed, the cables are covered with split conduits, and the pit
backfilled.

Partial discharge monitoring pits (depending on the system used)

DTS fibre pit.

General Requirements

i)

Link Box Pits

i)

4900

Joint bays shall not be installed within carriageway of state or regionally classified
roads.

For double-circuit installations, joint bays shall be designed and installed to allow
maintenance on one circuit without the need to de-energise the other circuit.

Cable joints shall be installed in concrete joint bays.

Caterpillar pits shall be of sufficient size to allow for the insertion and extraction of a
caterpillar to assist with cable installation.

Typical joint bay sketches are attached.

Link box pits shall be located off-road in areas that are safe and easily accessible
during maintenance, without requiring third-party permissions, permits, or traffic
control.

Link box shall be installed in pits suitable for Class D Gatic lids.
The bonding cable length shall be less than 10 metres.

The locations of link box pits and bonding leads shall be recorded on Work-As-
Executed (WAE) route plan drawings suitable for inclusion in the Before You Dig
Australia (BYDA) system.

Fibre optic pits shall be designed and installed for the proposed circuits.

Any temporary cable haul pits used during optical fibre installation shall be backfilled
and retained.

The locations of fibre haul and joint pits shall also be recorded in the WAE route plan
drawings for inclusion in the BYDA system.

A rmc@

Po

10000 10000

CIRCUIT 2

4800

s e L ey
PEBs T D e—
fremm - bres

TYPICAL DOUBLE CIRCUIT JOINT BAY

SCALE 1:100
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TYPICAL DOUBLE CIRCUIT JOINT BAY

SCALE 1:100

4.5. Cable interface at sealing ends connection

Exposed cable above ground at terminations shall be shaded from direct solar radiation.

4.6. Cable Route Markers

Refer Transgrid EHV Cable Design and Installation manual latest revision Section 8.18.

4.7. Other services

Cable trench to include PVC conduits for following services:

- 1-off DTS conduit per circuit

- 1-off Communications PVC conduit per circuit.

5. Constructability

5.1. General

This section evaluates likely construction issues associated with cable pulling, trench construction,
and locations of caterpillar pits and cable storage/laydown footprint.

Trench widths are given by cable ampacity rating models that calculate minimum separation distance
of phases for heat dissipation.

It is recommended feedback is sought from civil contractors on practicality of some of the more difficult
configurations and detailed constructability assessment undertaken prior to prior to development of
preliminary design and issue of RFT.

5.2. Cable Pulling

The cable route includes number of large horizontal bends and numerous vertical changes in level to
avoid existing assets at service crossings.

Cable hauling tensions are limited by the ultimate tension and side-wall pressure generated as the
cable is forced around bends. To reduce the winching tenson, intermediate caterpillar units (with
push/pull) capability may be used. Cable pulling calculation is required, temporary haul pits may be
necessary

16
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5.3. Trench Construction

5.3.1. Type 1 Trafficable carriageway

For works along roadways, temporary road closures and traffic management will be needed.

Standard trench construction practice along roadways it is to undertake works overnight. For each
shift and a single cable circuit, up to 30m of trench is excavated, conduits laid and FTSB poured. The
trench is then protected with steel road plates and road re-opened for day traffic. Asphalt pavement is
subsequently reinstated.

The trench construction footprint includes 1m buffer either side for construction access, bollards and
traffic management signage. An enlarged footprint will be needed for benching should trench depths
exceed 1.5m depth.

5.3.2. Type 2: Road Reserve (unsealed surface)

This is a common construction arrangement, and no significant issues have been identified.
Issues to be considered are:

Coordination of excavation works to prevent hinderance for other construction activities (eg OHL cut-
ins, access to the substations etc).

Removal of trees

Need for root guards.

5.3.3. Type 3: HDD

One location has been identified where the route crosses Ropes Creek. It is not possible to relocate
such natural obstruction so it will be necessary to install HDD to pass underneath.

5.3.4. Type 4: Transition trench at substation termination

This comprises a flat cable construction arrangement, and no significant issues have been identified.
Issues to be considered are

¢ Coordination of excavation works to prevent hinderance for other construction activities (eg. OHL
cut-ins, access to the substations etc).

e Coordination of cable installation and commissioning within substation yard.

5.4. Joint Bays

It is estimated that 2 joint bays sites will be needed for double circuit bays. Joint bays in the median
strip may cause a flood risk due to the existing drain, the risk needs to be managed during
construction.

The joint bays will need continual access during cable pulling operations. The caterpillar pits can be
backfilled with sand and then reinstated on a temporary basis to allow re-opening of roads if required.

5.5. Cable drum site

A total of 18 drums of cable will be needed for installation of the Erskine Park circuits. A secure site
will be needed for storage of cables and equipment, with cable drums delivered to site as required

17
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during construction The construction footprint will need to accommodate the storage area and
laydown. It is recommended an area not less than 80m x 80m be provided.

It is most likely the best location will be adjacent to the northern boundary of the Sydney West
switchyard. This will avoid placing materials under OHL cut-ins and cable trench alignment.

6. Conclusion & Recommendations

6.1. Conclusion

The cable route analysis has confirmed a technically feasible solution is possible for the proposed 330
kV underground cable connection between Transgrid Sydney West 330/132kV AlS substation and the
Erskine Park GIS substation to supply the Data Centre load.

The proposed arrangement shall satisfy the functional, operational, and safety objectives of
Transgrid’s network standards and aligns with relevant Australian and international design practices
for 330 kV underground systems.

The concept design has established the following key outcomes:

1. The preferred cable route between Sydney West Substation and the Erskine Park substation
GIS was selected, with the alternative not seen as viable. As previously mentioned, this route
traverses Lenore Drive. No other routes have been investigated.

2. The required two (2) 330 kV circuits have been confirmed as technically feasible, adopting a
nominal 2500 mm? copper cable configuration to support a continuous ultimate load demand of
500 MVA (N-1), consistent with system studies and redundancy requirements.

3. Cable and trench configurations have been defined for varying route conditions, taking into
account mechanical and electrical performance of the cables, including current rating and
thermal performance, environmental requirements, constructability constraints, site conditions
and third-party asset crossings.

4. There are two joint bay locations required along the proposed route, number to be confirmed
during detailed design.

5. High-level requirements of cable and accessories, and cable system criteria have been
established.

6. Project and operational risks have been identified for management in subsequent design and
delivery phases.

The concept design provides a sound basis for progressing the project to the detailed design and
delivery phases.

6.2. Recommendations

This route assessment confirms that the proposed 330 kV underground connection between Sydney
West AIS Substation and the Erskine GIS Substation is technically and operationally feasible, and
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suitable for progression to detailed design and subsequent delivery to support the Erskine Park Data
Centre supply requirements.
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Appendix A Drawing List

Proposed List of Drawings for RFT:

1. Cable route plan

2. Trench cross-sections
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Appendix B Cable Route Plan

CAB-ERSKINE
PARK-SKT 1 06-01-26
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