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2 Proposal description

2.1 Overview
The Australia-Asia PowerLink (AAPowerLink) comprises the following six key components:

 Powell Creek Solar Precinct in the Barkly Region of the NT where electricity will be generated,
stored, and transmitted

 Overhead Transmission Line (OHTL) to transmit electricity from the Solar Precinct to Darwin

 Darwin Converter Site including Voltage Source Converters (VSCs), energy storage and network
connection to supply electricity to the Darwin region

 Cable Transition Facilities at Murrumujuk and Gunn Point Beach to transition power cables
between land and sea

 Subsea Cable System extending from the Cable Transition Facilities to Singapore

 Singapore Converter Station to receive electricity and supply the Singapore electrical network.

The Solar Precinct will have a peak generation capacity of approximately 17-20 GW, subject to final
modelling. The proposed transmission system rating is approximately 6.4 GW for the OHTL and 4 GW for the
Subsea Cable System. The AAPowerLink is scheduled to be operational in the NT by 2026, with supply to
Singapore by 2028. The project design life is 70 years.

Generation and transmission capacity will be built in stages in response to market demand, with the solar,
batteries, OHTL, VSCs and Subsea Cable Systems to be installed progressively and operated as two or more
independent power systems dispatching power offshore.

The onshore project proposal components are located within the Northern Territory of Australia. The
offshore components, comprised of the Subsea Cable System, extends to approximately 748 km within the
Australian Exclusive Economic Zone (AEEZ) and then approximately 147 km on the Continental Shelf up to
the boundary of the Seabed Treaty with Indonesia. Components beyond that limit fall within the jurisdictions
of Indonesia and Singapore respectively.

Construction of the AAPowerLink will take approximately four years and is proposed to start in early 2024.
Network connection availability for the NT is planned for 2026, with supply to Singapore by 2027-2028. The
project is forecast to directly employ approximately 1,750 people over the construction phase and
approximately 350 people during operations.

This chapter provides an overview of each project component and the activities associated with
construction, operation and decommissioning of the infrastructure, including criteria used to assess
alternative options.

The key aspects of the project are summarised in Table 2-1 and Table 2-2. Locations are shown in Figure 2-1,
Figure 2-2, Figure 2-3, Figure 2-4.
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Table 2-1. Key aspects of the AAPowerLink project proposal located in Australia

Project element Component Location Details

Infrastructure

Powell Creek Solar Precinct

Section 2.4

Powell Creek Station, 70km south-west
of Elliott and 30km west of the Stuart
Highway

A 12,000-ha precinct comprising multiple large-scale solar and storage
fields, Battery Energy Storage Systems, Voltage Source Converters, and
supporting infrastructure. The Solar Precinct is designed to generate
up to 20 GW of renewable electricity for storage and transmission to
Darwin and Singapore.

Overhead Transmission Line (OHTL)
Section 2.5

Powell Creek Station to Murrumujuk, 31
km north-east of Darwin

The OHTL will transfer electricity over 788 km from the Solar Precinct
to the Darwin Converter Site. The OHTL will require up to a 22 m wide
cleared corridor for construction that will accommodate power poles
and towers, conductors (powerlines) and a maintenance access track.
A 6m wide access track will be established for the operational period.
The OHTL corridor is predominantly located within the existing Railway
Corridor for 722 km and a NT Government Utilities Corridor for the final
66 km into Murrumujuk. A fibre optic cable will also be installed within
the cleared footprint for the length of the OHTL. This may be buried in
the OHTL corridor to a depth of up 1.2 m or strung with the powerline.

Darwin Converter Site

Section 2.6

Murrumujuk, 31km north-east of
Darwin

The Darwin Converter Site is located on 124 ha of land of which 55 ha
will be developed. The site is the terminal location for the OHTL and
will contain Voltage Source Converters to convert electricity from High
Voltage Direct Current (HVDC) to High Voltage Alternating Current
(HVAC) to enable connection to the Darwin electricity system before
being converted back to HVDC for transmission to Singapore.
Approximately 800 MW will be made available for connection to the
local Darwin electrical system and for private offtake by industry.

Cable Transition Facilities

Section 2.7

Murrumujuk-Gunn Point Beach, 31 km
north-east of Darwin

Facilities to connect the onshore and offshore components of the
AAPowerLink, including 2.7 km underground HVDC cables, a Land Sea
Joint Station where the onshore and offshore cables are connected and
a Shore Crossing Site where the offshore cables are laid across and then
buried through the intertidal zone and beach.

Subsea Cable System Shoal Bay, Beagle Gulf and Timor Sea Up to six power cables and laid parallel over 4,200 km to transfer
electricity from Darwin to Singapore. Length of the Subsea Cable
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Project element Component Location Details

Section 2.8 NT Coastal Waters and Commonwealth
Waters

System in the AEEZ and within the Commonwealth marine area is
approximately 895 km.

Indicative Execution
Schedule 2.10

Project Financial Close All Late 2023

Early works Solar Precinct Late 2023

Onshore facilities construction Powell Creek Station to Murrumujuk Early 2024, 60 months

Offshore cable laying Murrumujuk to AEEZ Mid 2024, 48 months

Darwin power supply online Darwin Mid 2026

Singapore power supply online Singapore Mid 2027

Full commercial operations All Supply to Singapore by 2028

Design life of facilities Whole of project 70 years

Workforce (construction)
2.10.1

Construction workforce Powell Creek Solar Precinct Approximately 1,000

Construction workforce OHTL Approximately 460

Construction workforce Darwin Converter Site and Cable
Transition Facilities

Approximately 230

Construction workforce Subsea cables Approximately 60

Workforce (operations)
2.11.1

Operations workforce Powell Creek Solar Precinct Approximately 200 personnel

Operations workforce Darwin (inclusive of OHTL maintenance) Approximately 150 personnel
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Table 2-2. Location and disturbance footprint of AAPowerLink project components in Australia

Project element & location Component Size/capacity (approximate)      Footprint (approximate)

Powell Creek Solar Precinct and ancillary
infrastructure, Powell Creek Station

Solar arrays, battery energy storage systems,
electrical infrastructure and ancillary
infrastructure including pioneer camp,
construction accommodation facility,
intermodal logistics facility, internal roads,
construction waste disposal area.

12 km x 10 km 12,000 ha

Main access road to Stuart Highway (sealed)
and fibre optic link

42 km x 20m 84 ha (12 ha of the road is within the Solar
Precinct footprint)

All-weather unsealed access road 30 km x 10m 30 ha

Airstrip and associated infrastructure 2,500m x 500m 125 ha

Rail sidings 2.5 km x 50m 12.5 ha (within the Solar Precinct footprint)

Total 12,269 ha

Overhead Transmission Line, Powell Creek
Solar Precinct to Murrumujuk

OHTL easement corridor 788 km x 60 m (22 m wide temporary
disturbance)

Note: While the designated easement is
60m wide, the cleared disturbance corridor
for construction will be 22 m or less in
width.

Easement area 4,728 ha

Temporary disturbance footprint 1,734 ha

Permanent access track (within temporary
disturbance footprint) 479 ha

Tower/pole structures every 300m-450m
27.2m – 30m in width

Up to 2,500 structures, approx. 48-56 m
height – Metallic Earth Return (MER) worst
case.

Within corridor

Overhead powerlines (conductors) Four circuits of 4-bundled wires, plus two
metallic earth returns capable of
transmitting approx. 6.4 GW of electricity.

Within corridor
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Project element & location Component Size/capacity (approximate)      Footprint (approximate)

Construction access and laydown areas Up to 2,500 sites, 100 m x 60 m pad per
pole

1,500 ha temporary (for construction only).
Reinstated to 12 m x 6 m (18 ha) post
construction.

Mobile accommodation camps Approximately six camps, 100 m x 100 m
each

6 ha temporary. Reinstated post
construction.

Total 1,734 ha

Darwin Converter Site, Murrumujuk Up to 4 x Voltage Source Converters,
batteries, AC substation, site offices, parking
and laydowns, warehousing, and ancillary
infrastructure

124 ha site 55 ha disturbed for construction and
operations

Total 55 ha

Cable Transition Facilities, Murrumujuk Underground Cable Corridor for up to six
cables plus fibre optics connecting from the
converter site to Land Sea Joint Station

2.7 km x 70 m 19 ha

Land Sea Joint Station Six bays located in fenced compound 1.5 ha

Shore Crossing Site involving open trenching
of up to six cables plus fibre optics from Land
Sea Joint Station to offshore

500 m x 500 m area within which cables will
be laid in open trenches crossing the
intertidal zone and beach, and then back
filled

Temporary only. Reinstated post
construction.

Total 20.5 ha

Subsea Cable System

Two route options under consideration
(options A & B shown in Figure 2-4). Both
traverse Shoal Bay, Beagle Gulf, Timor Sea.

Subsea HVDC cable corridor for up to six
power cables laid parallel over 4,200 km from
Darwin to Singapore. Length up to the
Commonwealth marine area boundary is
approximately 895 km.

Up to 6 cables installed over approximately
895 km, spaced 50-200 m apart. Cable
installation will disturb a 12 m wide area of
seabed around each cable

1,074 ha per cable

Total 6,444 ha
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2.2 Land information

2.2.1 Local Government Areas

The AAPowerLink will operate across seven Local Government Areas (LGAs) in the Northern Territory: Barkly
Region, Roper Gulf Region, Katherine Municipality, Victoria Daly Region, Unincorporated (Marrakai-Douglas
Daly) Area, Coomalie Shire and Litchfield Municipality. The Solar Precinct site is in the Barkly Region. The
Darwin Converter Site is in the Litchfield Shire. All of the above-mentioned LGAs are traversed by the OHTL.
The local government authorities are key project stakeholders that will be engaged through-out the Project’s
life cycle.

2.2.2 Land tenure, ownership, and interests

The Solar Precinct is located on Pastoral Lease 948 (part of NT Portion 2094) Powell Creek Station, which is
held by Consolidated Pastoral Company Pty Ltd and operated for cattle production. Native Title was
determined over the site on 28 October 2020 (National Native Title Tribunal Number: DCD2020/007), in favour
of the applicants and Top End Aboriginal Corporation Registered Native Title Body Corporate (Default
Prescribed Body Corporate). Sun Cable will operate the Solar Precinct under a lease arrangement with the
Consolidated Pastoral Company. An Indigenous Land Use Agreement (ILUA) is also under negotiation with the
native title holders through the Northern Land Council.

The OHTL is predominantly within the AustralAsia Rail Corporation (AARC) railway easement which is operated
under a lease and sub-lease arrangement over Crown Land and Aboriginal Freehold Land. AARC retains
proprietary rights to land contained within the railway easement but has granted possession to One Rail
Australia. For the OHTL within the railway easement, AAPowerLink will establish a Transmission easement with
AARC in consultation with One Rail Australia. An ILUA is also under negotiation with the native title holders
through the Northern Land Council and Central Land Council.

Some sections of the OHTL may need to be diverted outside the rail corridor due to a range of constraints.
Options for these diversions are currently under discussion and will likely be operated under a lease and
easement arrangement with the relevant landholders.

The northern 66 km from Livingstone through to the Darwin Converter Site follows a NTG designated future
Utilities Corridor. This section of the OHTL will likely be operated under lease and easement arrangements
negotiated with the NT Government.

The Darwin Converter Site and Cable Transition Facilities are located on Crown Land, which is subject to a
Crown Lease in Perpetuity in favour of the NT Land Corporation. The land is zoned for Future Development.

The Subsea Cable System will be operated under easement and licence arrangements with the Northern
Territory Government to the extent it is on Crown land.

Native title and traditional land ownership matters relating to the proposed tenure across the project area are
being addressed in consultation with the Northern Land Council and Traditional Owners.

2.2.3 Current land uses

2.2.3.1 Solar Precinct
The Solar Precinct site on Powell Creek Station has a history of pastoral land use and features access tracks,
fence lines and groundwater bores. Currently, pastoral activities on Powell Creek Station are concentrated in
the north of the property, which is one of the reasons why the Solar Precinct has been sited toward the
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southern boundary of the property to mitigate the potential for land-use conflicts. Further detail in relation to
site selection is provided in section 2.4.2.

Aboriginal access and land use

Powell Creek Station is used by local Aboriginal people, particularly to the north-east of the proposed Solar
Precinct. Native title rights on Powell Creek Station are recognised for six estate groups. These rights extend
to possession, occupation, use and enjoyment to the exclusion of all others, including the right to access and
take for any purpose the resources of those areas. Sun Cable acknowledges these rights and is in the process
of negotiating ILUA’s with the native title holders and the Northern Land Council. This is outlined in Chapter
13 – Community and economy.

2.2.3.2 Overhead Transmission Line
The OHTL within the Railway Corridor traverses remote, sparsely populated areas where the main surrounding
land use is broad-scale pastoral operations for cattle grazing. North of Katherine, the OHTL remains in the
Railway Corridor and passes through areas where there are smaller land holdings that support agriculture and
horticulture activities, and rural living. From Livingstone, the final 66 km of the OHTL is within a Utilities
Corridor designated in the NTG’s Litchfield Sub-Regional Land Use Plan (LSLUP). The OHTL will span across
public roads and watercourse as well as existing infrastructure at a number of locations.

There are also several locations where the OHTL may deviate from the designated Railway corridor which are
currently being assessed. These potential deviations are likely to be at Katherine, Pine Creek and Adelaide
River. Details of sensitive receptors and land uses proximate to the OHTL corridor are provided in section 2.2.4
below. Route deviations will consider environmental, cultural, and social constraints as well as land access.

2.2.3.3 Darwin Converter Site and Cable Transition Facilities
The Darwin Converter Site and Cable Transition Facilities are located at Murrumujuk on the corner of Gunn
Point Road and Murrumujuk Drive which connects with the Gunn Point Beach Access Road. There is no current
formal land use, and the site is zoned for Future Development by the LSLUP. The site is located adjacent to
Seafarms’ proposed Project Sea Dragon aquaculture facility. To the west, Gunn Point Beach is a beach
recreation and camping area, and the land to the south-west and south of the site comprised of the Tree Point
Conservation Reserve and Shoal Bay Coastal Reserve.

The NTG’s Mapping the Future Project identified the Gunn Point region as an area of high development
potential due to its proximity to Darwin, its status as a Priority Development Zone under the Economic
Development Framework (Cruickshank 2020) and the availability of Crown land. The Gunn Point peninsula is
identified as having land suitable for development as a rural centre – with rural lots, tourism, and horticulture
land uses. The future town of Murrumujuk is proposed to be located immediately north of the Darwin
Converter Site.

Aboriginal access and land use

Murrumujuk is considered Larrakia country and a popular hunting area for Larrakia, Wulna and Tiwi people,
all of whom maintain customary connections to the shared areas on Gunn Point Peninsula.

2.2.3.4      Subsea Cable System
The Subsea Cable System corridor extends from the Shore Crossing Site at Gunn Point Beach to approximately
895 km to the edge of Commonwealth Waters on the Continental shelf as defined by the Seabed Treaty 1972.
Currently there are two route options which are being assessed for suitability. Both options traverse the
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shallow waters of Shoal Bay and proceed through the outer areas of Darwin Harbour (remaining outside the
Darwin Port boundary) prior to entering the Beagle Gulf and Timor Sea.

The southern cable corridor option (cable route A) lies approximately 7 km offshore of Lee Point and
approximately 15 km offshore of Charles Point. The northern cable corridor option (cable route B) lies further
offshore, approximately 18.5 km from Lee Point and approximately 22 km from Charles Point. Beyond the NT
Coastal Waters limit1 the corridor traverses Commonwealth marine waters.

2.2.4 Sensitive receptors and land uses

The location of populated places, areas of interest and potentially sensitive land uses are summarised in
Table 2-3 and shown on Figure 2-5a, Figure 2-5b, Figure 2-5c, and Figure 2-5d. The term Kilometre Point (KP)
is used to indicate the location along the OHTL services corridor, where KP0 is at the Solar Precinct and KP788
is at the Darwin Converter Site at Murrumujuk. The term Chainage (CH) is used to indicate locations along the
Subsea Cable System route where CH0 is at the Shore Crossing Site and CH895 is at the edge of the
Commonwealth marine area, 895 km from the Shore Crossing Site.

Table 2-3. Populated places, areas of interest and public infrastructure proximate to AAPowerLink

1 NT coastal waters consist of the waters from the lowest astronomical tide (LAT) outwards by 3 nautical miles (5.55 km).

Component Location Receptors from south to north Distance from project footprint

Solar Precinct Renner Springs Roadhouse 36 km south-east

Solar Precinct Powell Creek telegraph station 25 km north-east

Solar Precinct Jangirulu Family Outstation 17 km north-east

Solar Precinct Lake Woods Site of Conservation Significance 10 km north-east

Overhead Transmission Line KP = Kilometre Point - KP0 is at Solar Precinct and KP788 is at Murrumujuk

KP153 Murranji Family Outstation 3.5 km

KP265 Farmhouse 1.6 km

KP358 Farmhouse 1.5 km

KP373 to KP446 Threatened ecological community - Arnhem Plateau
Sandstone Shrubland Complex

0 km

KP463 Katherine rail siding 0 km

KP464 Principal road (Victoria Highway overpass) 0 km

KP465 Industrial buildings 1 km

KP466 Rural housing (multiple buildings) 0.6 km

KP467 Rural housing (multiple buildings) 1 km

KP473 Rural housing (multiple buildings) 0.6 km

KP474 Rural housing (multiple buildings) 0.4 km

KP477 Principal road (Stuart Highway overpass) 0 km
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Component Location Receptors from south to north Distance from project footprint

KP492 to 527 Site of Conservation Significance - Yinberrie Hills 0 km

KP550 Bonrook homestead 2.6 km

KP552 Kybrook Farm Aboriginal Community 3.4 km

KP554 Farmhouse 0.4 km

KP555 Pine Creek 1 km

KP556 Pine Creek Aboriginal Community 0.6 km

KP557 Pine Creek golf course and track 0.2 km

KP557 House 0.8 km

KP572 Rail siding 0 km

KP596 The Banyans homestead 1.3 km

KP608.5 House 0.1 km

KP623 Work area 0.5 km

KP665 House 1.2 km

KP666 Burnside Farm homestead 2.6 km

KP667 Racecourse - Adelaide River 0.2 km

KP667 Amangal Indigenous Village 0.8 km

KP667 Adelaide River township 0.11 km

KP671.5 House 0.6 km

KP672 Litchfield National Park boundary 0.4 km

KP673 House 0.45 km

KP675 House 0.2 km

KP679 Small rural blocks 0.1 km

KP680 Gulngarring Family Outstation 2.45 km

KP680 Small rural blocks 0.1 km

KP681 Small rural blocks 0.1 km

KP690 Albany Park 1.21 km

KP691 Small rural blocks 1.1 km

KP692 Small rural blocks 1.1 km

KP715 Acacia Larrakia family Outstation 4.5 km

KP723 to KP788 Darwin rural areas; Noonamah, Wak Wak, Lambells
Lagoon, Herbert and Koolpinyah

0.2 – 0.3 km east and west



Chapter 2 – Proposal Description  March 2022 2-14

It should be noted that sensitive receptors located near potential OHTL deviations have not been listed, as the
route is currently being confirmed.

2 Note chainage is indicative until route surveys are completed in early 2022

Component Location Receptors from south to north Distance from project footprint

KP736.8 Major road (Stuart highway) 0 km

KP752-755 Black Jungle Conservation Reserve 0 km

KP776.5 Major road (Gunn Point Road) 0 km

Darwin Converter Site Tree Point Aboriginal Community 5 km south

Darwin Converter Site  Sea Dragon aquaculture facility (proposed) Adjoins west of site

Cable Transition Facilities Gunn Point beach access and recreational area Adjacent north of site

Subsea Cable System CH = Chainage – CH0 is Shore Crossing Site and CH886 is edge of AEEZ2

CH0-5 Seagrass habitat potential occurrence 0 km

CH0-5 Seaweed habitat potential occurrence 0 km

CH82 (Route A)

CH56 (Route B)
Bayu Undan gas pipeline crossing 0 km

TBC Northwest telecommunication cable crossing 0 km

CH43 Fenton Patches – recreational fishing area
3.5 km north of Route A

10 km north of Route B

CH36 INPEX dredge spoil disposal area
1.6 km north of Route A

8 km north of Route B

CH56-325 North Australian Exercise Area (NAXA) – Defence Cable route partially enters
NAXA

CH259-560  Oceanic Shoals Marine Reserve 0 km
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2.3 Climate and weather
Climate and weather are important considerations in the site selection and infrastructure design for the
AAPowerLink project to protect the infrastructure and the environment. The project footprint occurs across
semi-arid and humid climatic zones, with varying levels of risk associated with extreme weather events
including flooding, cyclones, and storm surge. Climatic conditions experienced across the areas where project
infrastructure will be located are summarised below.

2.3.1 Semi-arid zone

The Solar Precinct and southern part of the OHTL are in an area that experiences a semi-arid climate, which is
characterised by hot dry summers and cool dry winters, with low average annual rainfall. The closest long-
term Bureau of Meteorology (BoM) weather station is Elliott (station number 015131) approximately 70 km
north-east of the Solar Precinct.

Rainfall

The mean average annual rainfall is 587.2 mm, with higher rainfall typically occurring in the summer months
due to influences from the northern monsoon – see Figure 2-6 (data from BoM 2021a). Annual rainfall can be
highly variable from year to year – for example, 2019 experienced 97.6 mm of rain, while 2014 experienced in
excess of 800mm rain (see Figure 2-7).

Temperature
Temperatures follow the seasonal patterns typical of central Australia, with the hottest daily maximums
occurring in January. Evapo-transpiration is high – approximately 2,800 mm based on records from 1975-2005
(BOM 2021a) – with the annual evaporation rate greatly exceeding annual rainfall. Surface water bodies are
mostly seasonal or ephemeral, and flow/hold water only after rainfall events.

Severe weather events

Significant rainfall events can cause widespread flooding across the Barkly Region. The Flood modelling extent
in extreme 1 in 1000 events and climate change flood projections are included in Appendix N. The vast majority
of the footprint is outside of any mapped flood extents, including in extreme 1 in 1,000-year events.

The likelihood of cyclones within the semi-arid zone is low because the proposal is many hundred kilometres
inland (Geoscience Australia 2018). Information from BOM (2021c) indicates that since 1906, four cyclones
have come within the proximity of the Solar Precinct.
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Figure 2-6. Long term monthly rainfall and temperature statistics at Elliott (station 015131)

Figure 2-7. Annual rainfall at Elliott (station 015131) between 2012 and 2021

2.3.2 Humid zone

The OHTL from approximately KP170 to the Darwin Converter Site and Cable Transition Facilities at
Murrumujuk, is within the humid zone. The climate varies within this zone, but is distinctly dominated by a
wet season, from November to April, and dry season, from May to October. The climate of the mid-region of
the OHTL corridor is represented by the long-term climate data from the BOM Katherine weather station
(Tindal RAAF station number 014932). The climate of the northern portion of the OHTL, and the Darwin
Converter Site and Cable Transition Facilities, is represented by the Darwin Airport weather station (number
014015).

Katherine

Rainfall mostly occurs in the wet season months of November to April. The annual average rainfall is ~975 mm,
the majority of which falls in December, January, and February. Annual rainfall is variable however, with the
lowest annual rainfall, 439.5 mm, recorded in 1952, and the highest annual rainfall, 1,575.4 mm, recorded in
1984. Annual evaporation is high; approximately 2,300 mm per year (NRETAS, 2010).
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Katherine experiences hot summer months during the wet season, when mean maximum temperatures range
from ~35°C to ~38°C (BoM 2021a). The hottest month on average is November when the mean maximum
temperatures is 38°C and the mean minimum temperatures is 24.7°C (see Figure 2-8). The coolest months of
the year are the dry season months of June and July.

Darwin
The mean annual rainfall is 1,723.1 mm, with most rainfall typically occurring in the wet season months
associated with the northern monsoon – see Figure 2-9. Annual rainfall can vary from year to year – for
example, 2019 experienced 1,074 mm of rain, while 2017 experienced 2,197 mm of rain (see Figure 2-9) (BOM
2021a). The highest annual rainfall recorded was 2,776.6 mm, in 1998.

Temperatures follow the seasonal patterns typical of northern Australia, with the hottest daily maximums
occurring in November. Evapo-transpiration is high – approximately 2,400 mm based on records from 1975-
2005 (BoM 2021a) – with the annual evaporation rate exceeding annual rainfall.

Severe weather events
Severe thunderstorms and cyclones occur more frequently in the north of the NT and could affect the northern
portion of the OHTL corridor and the Darwin Converter Site and Cable Transition Facilities at Murrumujuk. The
likelihood of being affected by cyclones is relatively high, with numerous cyclones forming each year in the
region (Geoscience Australia 2018).

Flood extent maps are available for some rivers in the NT near populated places, including the Katherine River
(NRETAS 2006), and the Elizabeth and Blackmore River Catchments (DLPE 2014), which are both crossed by
the OHTL. The maps indicate that the OHTL is outside of the mapped flood extent for the Elizabeth and
Blackmore Rivers but does cross the 1% AEP flood extent of the Katherine River.

Figure 2-8. Long term monthly rainfall and temperature statistics for Katherine RAAF Tindal
(station number 014932)
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Figure 2-9. Long-term monthly rainfall and temperature statistics at Darwin Airport (station 014015)
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2.4 Powell Creek Solar Precinct
The Powell Creek Solar Precinct (the Solar Precinct) is proposed to have a peak generation capacity of
approximately 17-20 GW. The Solar Precinct will be comprised of multiple large-scale solar and storage fields,
comprising photovoltaic (PV) solar arrays and battery storage, developed in a modular arrangement (see
Figure 2-18 below). The arrays will be connected to medium and high voltage transmission infrastructure
within the Solar Precinct using underground and overhead reticulation.

The Solar Precinct is comprised of the following infrastructure:

 Distributed battery energy storage systems (BESS)

 Medium and high voltage transmission lines - internal transmission reticulation system

 Voltage Source Converters (VSC) and associated switch yard

 Access and transport infrastructure including

o Intermodal Logistics Facility inclusive of up to two rail sidings

o an airstrip with terminal and helipad (adjacent the Solar Precinct)

 Services and utilities such as water, wastewater, electricity, and communications infrastructure

 Hazardous material storage areas

 Temporary Landfill during construction (to be confirmed)

 Ancillary facilities

o Operation, accommodation, and maintenance facilities

o Internal access roads and drainage infrastructure

o Weather monitoring equipment inc. wind monitoring masts, weather monitoring stations, sky
camera monitoring and forecasting equipment

o Security system, fencing, signage, lighting and cleared firebreaks

o Communications infrastructure (inc. Satellite, fibre optic and Microwave communications
tower)

o Underground or overhead fibre optic cable network

o Water and wastewater treatment

 Temporary construction accommodation and associated facilities

 Borrow Pits for construction only – located outside the Solar Precinct footprint.

2.4.1 Location and footprint

The site chosen for the Solar Precinct is located on Powell Creek Station approximately 70 km south-west of
Elliott and 30 km west of the Stuart Highway, adjacent to the Adelaide-Darwin railway line. The Solar Precinct
will occupy up to 12,000 ha of land for all solar fields, and associated infrastructure. Access roads from Stuart
Highway and an airstrip will occupy a further 269 ha. Photos illustrating the characteristics of the land within
the footprint are provided in Figure 2-10, Figure 2-11, Figure 2-12, and Figure 2-13.
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Figure 2-10. Solar Precinct footprint – Land type A - Sandplain

Figure 2-11. Solar Precinct footprint - Land type B - Sandy loam plain



Chapter 2 – Proposal Description  March 2022 2-25

Figure 2-12. Solar Precinct footprint – Land type C Alluvial flats

Figure 2-13. Solar Precinct footprint – Land Type D – Drainage depression

2.4.2 Site selection and design

The selection of the preferred site follows an extensive review of land opportunities in the Barkly region, using
a range of project success metrics developed by Sun Cable. In broad terms, the Newcastle Waters and Powell
Creek Station area was selected using the following criteria for engineering and constructability:

 Area of very high solar irradiance and low cloud cover

 Open expanse of relatively flat land suitable for large field solar infrastructure

 Proximity to the Alice Springs to Darwin Railway corridor as the preferred route for the OHTL to Darwin
and opportunity for a rail siding to provide access for construction logistics

 Ability to access the site from the Stuart Highway

 Potential to access or develop an airstrip

 Suitability of ground conditions, soil type and hydrology.
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Four site options, shown in Figure 2-14, were identified as the best candidate sites based on a desktop analysis
and were subject to further on-ground assessment and evaluation, in consultation with the      landowners and
native title holders. Prior to selecting the preferred location, Sun Cable engaged with the Northern Land
Council to meet with native title holders of Powell Creek Station and surrounding Traditional Owners. Two
sites were proposed in the meetings and discussions were held with the Traditional Owners including meetings
on Country, to explain the proposal in detail and seek feedback on the options. Following these meetings, Site
4 was identified as the preferred location for the Solar Precinct for the following environmental, social and
heritage reasons:

 There was a consensus at the meetings that Site 4 was a suitable location for such a development.

 Aboriginal Areas Protection Authority abstract of records indicates no registered or recorded sacred
sites over the area, which was subsequently validated through Traditional Owner consultation.

 Located towards the southern border of Powell Creek Station reducing interference with/from
pastoral operations.

 Ecological surveys indicated few significant ecological values with potential to occur in the area.
Specifically, the area was verified to not contain Bilby habitat.

 Located adjacent to the railway line providing direct access for improved construction logistics for
both the Solar Precinct and OHTL.

 Located east of the rail line, allowing construction of the main access road direct to the Stuart
Highway, reducing the risks associated with crossing an operational rail line.

 Located south-west of Lake Woods thereby avoiding a crossing of Newcastle Creek, which generates
the largest overland river flows in the area and is often impassable during the wet season.

 Dominated by level and open terrain, red sand country, which is well-drained and not subject to
inundation.

Within Site 4, detailed site investigations, including ecological and heritage assessments, preliminary
hydrological modelling, and geotechnical assessments, were undertaken to establish an indicative
development footprint for the Solar Precinct and access roads, which is shown in Figure 2-15.

2.4.3 Key components

Key physical components of the Solar Precinct are described below, and a conceptual site layout is shown in
Figure 2-16. The site design will be refined through the detailed engineering design process.
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Figure 2‑16. Conceptual Solar Precinct layout
Note: Modelling is at concept level only.
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2.4.3.1 Electrical infrastructure
The electrical infrastructure installed at the site will comprise a range of generation, conversion,

transmission, and energy storage equipment. The sections below summarise the key components.

Generation and Storage Equipment

The Solar Precinct will have a capacity of up to 20 GW and up to 40 GWh of storage to manage transmission
between the solar fields and the VSC. Solar panels are designed to absorb light and convert the photons into
electrons. They are designed to minimise reflection and heat in order to increase electrical production. This
technology is the same that is used for residential solar production.

The conceptual generation and storage design involves modular arrangement of components which are:

 Solar Arrays will be made up of PV modules mounted on a Maverick (MAV) structure or tracker rows
connected to inverters. Each array will produce power at low voltage in the range of 1500 V.

 Solar Zones will aggregate the arrays into blocks of approximately 23 to 28 MW DC peak capacity tied
into approximately 60 MWh of energy storage, connected to a step-up transformer.

 Solar Fields will aggregate Zones collecting into high voltage AC collector circuits, each field having a
peak capacity of approximately 400 to 560 MW DC and 1.2 GWh of storage.

The design is arranged in a fixed east-west facing array. An example of a prefabricated Maverick Solar Array is
shown in Figure 2-17 and conceptual arrangement is shown in Figure 2-18.

The PV modules produce direct current (DC) power, which is converted to alternating current (AC) through
inverters.

Figure 2-17. Example of a pre-fabricated (Maverick units) solar array, Port Bonython, SA (Source: 5B, 2020).
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Figure 2-18. Conceptual render of large field solar array at Power Creek Solar Precinct.

Battery Energy Storage Systems

Battery Energy Storage Systems (BESS) will be incorporated into the Solar Precinct to regulate electricity
discharge from the site. The total size of the BESS will be approximately 40 GWh. The technology adopted may
include steady state battery or flow battery. The selection of technology for the BESS will be based on
technology risk assessment, cost, and efficiency of the system. The three main functions of a BESS are
summarised below.

Energy shifting

The BESS will store excess solar power generated during high irradiance periods (day) and release it during
periods of low irradiance (night or cloudy days). The Solar Precinct will be specifically designed to generate
more than the required load during high irradiance periods to ensure that the transmission of electricity is
constant to sufficiently service the load.

Energy Backup

Energy backup is similar to energy shifting in that the batteries will store excess power for dispatch if and when
required. The main difference with an energy backup function is that it will only be called upon in the event of
a system fault preventing the transmission of the required load. Energy backup provision is typically placed
close to loads to streamline transmission.

Grid stability
Another important application of a BESS is to provide grid stability which balances the demands of loads and
generators. For example, if a major load in a grid faulted then it would create a scenario where excess power
is not used and unless an adequate absorption system is in place, widespread grid disturbance would result.
Conversely, if a major generator faults, then a lack of power to service the load can have the same effect. A
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BESS offers the ability to absorb and generate power to ensure grid stability is retained and the likelihood of
faults is lessened.

Internal Electrical Reticulation

The Solar Fields will be connected by a range of underground and overhead internal electrical reticulation
operating at voltages between 33 kV and 275 kV. The internal reticulation network will connect the Solar Fields
to the VSC and central battery.

Voltage Source Converter

The Solar Precinct will include up to two Voltage Source Converters (VSC). The VSC will convert the AC power,
sourced from the solar array and batteries, into DC for transmission to the Darwin Converter Site. The VSC
infrastructure is comprised of an AC switchyard, capacitors and filters, internal valve hall, converter
transformers (including oil/water separation unit), DC switchyard, earthing mat, drainage, lightning protection
and ancillary infrastructure. Each VSC footprint is approximately 200 m x 200 m with the valve hall representing
the tallest structure at approximately 25 m in height. A representation of a comparable VSC and an example
of VSC site layout is shown in Figure 2-19 and Figure 2-20.

A central battery will be co-located with the VSC to regulate power input to the VSC and provide frequency
control and fault protection services. The VSC will be located at the perimeter of the Solar Precinct to enable
transmission of the power from the site via the HVDC OHTL. Electricity will be evacuated from the AC
switchyard at 275 kV into the VSC and stepped up to the transmission voltage of 525 – 600 kV for transmission
to Darwin via the OHTL.

Figure 2-19. An indicative layout of a single VSC (Source: Siemens)
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Figure 2-20. Example of Voltage Source Converter site layout

2.4.3.2 Access and transport infrastructure
Access to the site for delivery of equipment, materials and personnel will be via a combination of road, rail,
and air. This section outlines the elements which will be installed as a part of the project. It also describes the
use of these elements through the different stages of the project.

Roads

Two separate access roads will be constructed from the Stuart Highway and will provide all-weather access to
the Solar Precinct site. The proposed routes are shown on Figure 2-15.

The first road is an unsealed gravel access road approximately 30 km long established to provide access for
early site investigation activities and construction activities. This access route has been selected to avoid major
drainage lines by following higher ground. The route will be retained into operations as a secondary access for
use if and when required.

A second all-weather bitumen access road approximately 42 km long, approximately 12 km of which is within
the Solar Precinct footprint, will be constructed as the primary access road during operations.

Additional small internal unsealed access roads ranging from 5 m to 8 m in width will be established within the
disturbance footprint to provide access within site.
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There will be a requirement to move a considerable quantity of materials and equipment via road. Most of the
road freight will be via the Stuart Highway utilising Double and Triple Road Trains. Out-of-Gauge and Over-
dimensional freight will be transported via Heavy Haulage under the NT Government permitted system for
over-dimensional / oversize freight.

It is estimated that approximately 3,000 to 5,000 full-trailer loads will be transported by road to Powell Creek
in Double and Triple Road Train configurations, consisting of general cargo and skid-mounted equipment not
suitable to be transported via rail. An estimated 1,600 extendable trailer loads, transporting overhead power
poles for the on-site transmission infrastructure at Powell Creek, will be transported to site.

Approximately 150 Out-of-Gauge and Over-dimensional road movements will be required in support of the
construction phase, ranging in size, and consisting of:

● Heavy Plant & Construction equipment, including:

 Graders, Scrapers, Bulldozers, Excavators, Loaders, Rollers and Articulated Dump Trucks

 Drill Rigs, Piling Rigs and Trenching Equipment

 Mobile Cranes and Forklifts up to 100 Tonne

 150 Tonne Transformers: Qty x 36

● 300 Tonne Transformers: Qty x 6

● Switch rooms, Metering Skids and Electrical Management Equipment

Loads may be transported from either Darwin or Adelaide, depending on the intended international shipping
route, the relevant Port capacity, and the suitable road transport envelope for each route.

A Transport Route Survey will be undertaken to identify road and bridge limits along the route and identify
any constraints to the movement of over-dimensional loads. The result of this study will identify the maximum
Transport Envelope for Out-of-Gauge equipment and the recommended route to use.

To manage the trans-shipment of freight between rail and road at Powell Creek, a dedicated Intermodal
Logistics Terminal will be constructed at the Powell Creek Solar Precinct to act as a centralised point for the
consolidation and management of all inbound and outbound freight, materials, and equipment.

Sea

It is estimated that up to 5,000 Containers per month will be imported through Darwin Port throughout the
construction phase. It is intended to use dedicated shipping charter vessels for freight, scheduled on a
fortnightly basis into Darwin Port. Containers and Project Cargo will be cleared from the Port via road transport
to the Pre-assembly and distribution centre, which is co-located with the logistics facility at East Arm, or direct
to the works areas via rail or road transport.

Rail

Rail transport has been identified as the primary delivery method for infrastructure and materials during the
life of the proposal. A network of rail infrastructure including a passing lane within the rail corridor is envisaged
for locomotive trains to access the site with minimal obstructions to the existing main line.

The Intermodal Logistics Facility will include a dedicated rail logistics yard including several parallel rail sidings
which are approximately 2.5 km in length. Multiple temporary offloading locations are being considered within
the Solar Precinct. The sidings will be used to offload materials and equipment to site during construction and
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retained for operational purposes throughout the life of the project. Provisional rail siding locations are shown
in Figure 2-16.

It is estimated that up to 150,000 Twenty Foot Equivalent (TEU) Container units will be transported to Powell
Creek via rail transport over the construction phase. This is equivalent to 75,000 Road Transport Trailers being
taken off the road.

It is expected that approximately 1,100 train movements, the equivalent of 5 – 6 trains per week, will operate
in support of the construction phase. Most of the rail freight will originate from Darwin utilising a combination
of trains dedicated to the project and utilising available space on the daily freight service operating between
Darwin to Adelaide, hence the need to construct two parallel rail sidings at Powell Creek to accommodate and
facilitate the safe movement of two trains concurrently. Some rail freight may originate from Adelaide as
required.

Materials and Equipment planned to be transported via Rail Transport include approximately:

● 55,000 Containers (TEU) of solar panels

● 9,000 Containers (40’) of Batteries and Power Storage Equipment

● 300 Flat Racks (40’) of Cable Drums

● 20’ Tank-tainers of bulk dry and liquid materials such as cement

● Additional 20’ and 40’ Flat Racks and Skids holding construction materials and electrical equipment.

Air

It is planned to construct an all-weather sealed airstrip, and associated terminal, at Powell Creek. This will be
used during construction and operations, as well as for use by emergency services. The layout of the runway
will meet the minimum requirements for a Code 4C aerodrome facility. A taxiway and aircraft parking apron
will be linked to the runway, together with a passenger terminal, car parking facility and perimeter security
fence.

The airstrip will also be made available for use where possible. The proposed airstrip location is shown in
Figure 2-16, noting that the final location will be subject to agreement with the Civil Aviation Safety Authority,
pastoralists, and other relevant parties. It will be accessed via the perimeter gravel road. The terminal will be
likely to include:

 Combined check-in, baggage handling and storage zone

 Passenger seating area

 Utilities, reticulated from an external water tank

 Secure storage areas for pilot-activated airstrip and windsock, fuel storage and firefighting.

It is expected the airport will be serviced by a dash 8 (turbo prop) or fokker 100 (f100) with daily flights
operating in and out of Powell Creek during the construction period, with a decrease in flights during
operations.

A helicopter landing area (helipad) will be established in proximity to a first aid facility to support emergency
evacuations of personnel. The helipad is proposed to be located on the eastern side of the main access road
to the airstrip.
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2.4.3.3 Services
Power will be supplied by connection to the onsite solar generation and batteries during operations, with
some requirement for temporary diesel power generation during construction.

Water supply to the Solar precinct and the associated infrastructure is planned to be sourced from the local
groundwater supply. Groundwater bores will be installed by a licenced installer in accordance with a bore
permit and an extraction licence will be obtained in accordance with NT Legislation. Water will be required
during construction for dust suppression, wash down, concrete batching and to service the construction
camps. At this time, the concept level forecast for construction water demand is up to 1500 ML per annum.
Detailed engineering and construction planning will allow for refinement of this volume and potential areas
where water efficiency measures can be installed.

Options for water supply are currently being assessed, and finalisation of the sourcing of this supply will be
reliant on the completion of a detailed water balance, which will be used to confirm this volume, and the
associated supply.

2.4.3.4 Dangerous goods and hazardous chemicals storages
This project does not require large volumes of chemicals to be stored for electricity generation. Hazardous
chemicals storage areas will be established for storage of minor quantities of fuels, oils/lubricants, chlorine for
water treatment, glycol, cleaning chemicals, herbicides and pesticides where required.

The VSC transformers at the Solar Precinct will house synthetic ester. Insulating oils used in the electrical
infrastructure will be biodegradable varieties. Across the site, there will be approximately 40 large
transformers and 35 small transformers which contain this oil in sealed sections.

Bulk storage tanks will be installed at the airstrip for storage of aviation fuel. There is limited requirement for
bulk storage of dangerous goods or hazardous chemicals during operations, because power requirements will
be supplied by the solar array and battery system. Further investigation into the potential to use electric
vehicles for the site fleet will be undertaken, with the potential for recharging facilities to be powered by on
site solar generation.

During construction, temporary self-bunded fuel storages will be established for diesel, unleaded petrol (ULP),
aviation turbine fuel (AVTUR) and oils & lubricants.

2.4.3.5 Landfill
A landfill may be established for disposal of putrescible wastes from the accommodation camp and inert solid
wastes that cannot be reused or recycled. The location, design and management of the onsite landfill will
consider environment and cultural constraints of the area. The facility will comply with the Guidelines for
Siting, Design and Management of Solid Waste Disposal Sites in the Northern Territory 2003. All other waste
will be transferred to a licensed facility in accordance with the applicable regulations. This option is subject to
further studies and may not be required.
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2.4.3.6 Other ancillary facilities
The Solar Precinct will contain a range of other ancillary infrastructure, including:

 Operation and maintenance buildings

 Internal access roads and drainage infrastructure

 Weather stations, sky camera monitoring and forecasting equipment

 Security system, fencing, signage, lighting and cleared firebreaks

 Microwave communications tower

 Underground or overhead fibre optic cable network

 Satellite communications

 Secure compounds set aside for future small-scale energy usage applications

 Hardstands, laydowns, warehousing, and storage areas.

2.4.4 Construction

The Solar Precinct is planned to be constructed and commissioned over a period of approximately 2.5 years
commencing in early 2024. Workforce and scheduling for construction is discussed in Section 2.10.

2.4.4.1 Construction Accommodation
A pioneer camp of appropriate size will be established at the Powell Creek Solar Precinct to support the
mobilisation of personnel to complete early works and enabling activities. This will include the workforce
required to construct a full construction accommodation facility. At this stage of Project definition, it is
anticipated that this facility will require approximately 200 to 250 beds.

It is expected that a construction accommodation facility in the range of 1,100 beds will be required during
peak construction periods. Actual requirement will be determined following a review of field direct, field
indirect, field non-manual and support services personnel requirements.

The accommodation facility will be constructed using portable / demountable modular buildings and will be
decommissioned and removed at the conclusion of implementation activities. Accommodation capacity shall
be developed in stages so that room availability is established incrementally in line with construction stage
workforce requirements.

Onsite accommodation will be established at the Solar Precinct with the following facilities to be included:

 Dining Hall

 Administration building and drop off zones

 Modular accommodation units including a dining hall, and recreation hall

 An onsite wastewater management system designed in compliance with the NT Code of Practice for
Wastewater Management, November 2020.

2.4.4.2 Site establishment
Site establishment works will be undertaken concurrently and will involve the following key activities and
stages:

 Pioneering works and access road construction for site investigations
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 Temporary site demarcation and security established

 Water supply, water treatment and power supply established

 Rail sidings established and rail works completed

 Borrow pits and gravel supplies developed

 Airstrip and aerodrome (including helipad) facilities established

 Temporary site camps and support facilities installed

 Site drainage installed.

2.4.4.3 Land clearing
Clearing of vegetation across the large Solar Precinct footprint will occur in a progressive manner to establish
the work area required for each stage of site establishment. Methods and procedures that will be adopted for
vegetation clearing in line with best practices. Cleared vegetation may be mulched for use in landscaping, and
erosion and sediment control.

2.4.4.4 Equipment and machinery
The equipment and machinery required to construct the Solar Precinct is typical of that used in large-scale
land development and construction activities. The following activities are indicative of the preparatory works
which may be undertaken as a part of construction, including the types of equipment that would be used for
these activities:

 Clear and grab – Slashers, dozers, watercarts

 Bulk earthworks – Graders, scrapers, compactors, excavator/loaders, haul, and tipper trucks

 Roads and paving – Graders, rollers, bitumen sprayers

 Concrete structures – Agitator trucks, pump trucks, cranes

 Trenching – Trencher, excavators, graders, compactors

 Equipment installation – Cranes, telehandlers

 Borrow Pits – Excavator/loaders, mobile crusher, and mobile screening plant

 Concrete batching plant

 Personnel transport – Light vehicles

 Dust suppression – Water carts

At peak construction when multiple activities are happening concurrently, there will be hundreds of civil plant,
equipment and vehicles operating across the broader 12,100 ha Solar Precinct footprint.

2.4.4.5 Construction materials
To facilitate the construction of this project, materials will need to be sourced from various locations. At this
time the following materials will be required:

 Various borrow material for micro piling and fill

 Concrete

 Gravel
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 Aggregate

 Concrete and cement

Borrow materials required for construction of the Solar Precinct are planned to be extracted from borrow pits
to be developed on the Ashburton Range within the southern parts of Powell Creek Station. This area has been
previously disturbed for borrow materials for road construction and existing pits shows evidence of suitable
borrow materials for road and hardstand construction (see Figure 2-15).

These borrow pit operations would be completed using earthmoving equipment only, and the exact siting of
these locations has not been finalised. Factors which will be considered in the siting analysis will include:

 Sufficient material for construction use,

 Consideration of environmental and cultural constraints such as cultural and sacred sites, waterways,
sensitive environmental receptors including threatened species and land use conditions

 Landform stability and disturbance

 Management of operations

 Distance to works

 Rehabilitation and closure requirements

It is envisaged that each borrow pit will provide approximately 1.5 million cubic metres of crushed rock
material to use in construction.

Alternate gravel and aggregate supply may be sourced from local licenced quarries near to the Solar Precinct
under commercial arrangements. Concrete batching plant/s will be established on site to supply the concrete
requirements of the Solar Precinct construction.

2.4.4.6 Installation of electrical infrastructure
Deployment of the solar modules and electrical reticulation will occur in stages, with Zones being deployed,
connected, and commissioned sequentially. The prefabricated solar and battery units will be unloaded at the
rail siding/s and stored in stockpiles near the siding to facilitate deployment logistics. The systems will be
delivered to Solar Zones using haul trucks and deployed throughout each Zone using telehandlers to form a
Solar Field. In the event that MAVs are installed, each array will be laid and anchored to the pre-established
foundation piles/blocks as shown in Figure 2-21 using a small team of 2-3 personnel.

Construction of other electrical infrastructure such as the transformer, cable gantries and walkways will run
in parallel. Temporary concrete batching plants may be established to supply the materials required to
construct concrete foundations for these facilities. Materials and components will be assembled and
connected by work teams progressing on multiple zones in parallel. Underground and overhead cabling will
be installed to progressively connect the arrays, zones, and fields within the Solar Precinct to the central
battery and VSC.

Depending on the type of solar panels selected for the project, the solar arrays may be installed on micro piles,
driven up to 3 m into the ground, to account for uplift effects, or use short piles as anchors.
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Figure 2-21. Deployment of a pre-fabricated MAV solar unit (Source: 5B, 2020)

The modules are arranged in a 5 x 24 sheet which folds for transport into a regular 20 ft shipping container.
The PV modules are mounted to hinges and beams in the factory with inter-module wiring completed prior to
shipping. The Maverick Solar Arrays are proposed to be prefabricated in Darwin at Sun Cable’s Solar Array
Assembly Facility, before being transported to site via rail. The Solar Arrays can be rapidly deployed on site
using a telehandler forklift (see Section 2.4.4).

Other solar technologies are also being investigated and the final design may include a combination of
Maverick Solar Arrays and Single Access Trackers (SATs) to allow optimal solar output.

Additional areas of land disturbed during construction but not required during operations, will be reinstated
to stabilise the soils and native vegetation will be encouraged to regenerate.

2.4.5 Operation

At the Solar Precinct the electrical infrastructure will require constant monitoring and maintenance to
maintain system performance. The solar arrays may require infrequent cleaning using air pressure from
ground mounted booms or aerial pressure cleaning and monitoring; however, testing at Powell Creek Station
has indicated that cleaning may not be required.

Vegetation management will be an ongoing operations activity within the Solar Precinct to prevent shading of
the panels and/or fire risk. Trials are underway at the Solar Precinct to determine the best vegetation
management regime for the site.

The components may need to be replaced or repowered with the solar panels having an optimal design life of
approximately 40 years and the batteries approximately 15 years. These replacement campaigns will require
a temporary increase in the operational workforce, which may require some use of commercial
accommodation.
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While electrical componentry that will be replaced during this campaign may no longer be suitable to sustain
a utility scale commercial export operation, the solar arrays are anticipated to be fit for re-purposing in a range
of scenarios including small scale and domestic applications. Recycling of componentry, particularly solar
arrays, is also expected to develop throughout the project life and present opportunities to re-purpose
materials that are currently difficult to dispose of and/or recycle. A detailed strategy will be developed prior
to the first replacement campaign.

The forecast operational water demand at the Solar Precinct is approximately 10 ML per annum. This
calculation will be refined during detailed design. Operational water requirements will generally be limited to
maintenance of the solar panels (i.e., cleaning if required), road maintenance and dust suppression. Potable
water will be required for personnel camp operations (drinking water, cooking, showers, and toilets), and
supply to the operations and maintenance facility. Water for fire-fighting purposes will be stored in tanks at
the Solar Precinct, in line with the requirements under the Bushfire Management Act (NT).

Other operational activities that will occur at all sites will include road maintenance, maintaining site security
and access, site drainage, erosion and sediment controls, land management and bushfire prevention.

2.5 Overhead Transmission Line
A new High Voltage Direct Current (HVDC) Overhead Transmission Line (OHTL) will be constructed over 788 km
to transmit electricity from the Solar Precinct to the Darwin Converter Site. The OHTL will have a rated capacity
of approximately 6.4 GW operating at a voltage of 525 – 600 kV, subject to detailed engineering. A fibre optic
cable may also be laid within the easement for communications and monitoring purposes.

2.5.1 Location and footprint

The proposed OHTL route is shown on Figure 2-2 above. The route is predominantly located within the existing
Railway Corridor over the first 722 km from the Solar Precinct north to Livingstone. The OHTL will maintain
separation distance from the railway according to specifications agreed with the Railway Operator and in
accordance with Australian Standards. The OHTL may divert to/from the Rail Corridor in sections in response
to local conditions, community concerns and technical constraints, which are uncovered through the detailed
design phase. Potential areas and route options where deviations are expected are described in
Section 2.5.2.1.

The OHTL exits the Railway Corridor at Livingstone, heads east across the Stuart Highway and north-east
towards the Arnhem Highway, before heading north to intersect Gunn Point Road. The section of the OHTL
from Livingstone to Gunn Point Road is approximately 66 km and follows a NTG designated future Utilities
Corridor that traverses the eastern outskirts of Darwin’s rural area. The final 19 km of the OHTL corridor from
the intersect of Gunn Point Road to the Darwin Converter Site at Murrumujuk runs parallel immediately west
of the Gunn Point Road corridor.

The proposed construction disturbance width of the OHTL is up to 22 m. The easement width is required to
accommodate the infrastructure and conductor line sway distance3. Line sway is dependent on three key
aspects: span length (distance between poles), cable tension (which determines the depth of sag), and local
wind conditions (which dictate the lateral line sway distance of conductors). The built infrastructure will
occupy only part of this easement, allowing for micro-siting of poles and foundations and design flexibility to
avoid local features and infrastructure (i.e., roads, railway, fibre optic cables and utilities).

3 Conductor line sway distance is the distance that each conductor moves when wind acts to move it to one side.
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The proposed OHTL corridor width will be cleared up to 22 m wide depending on the height of vegetation and
potential for interference with the conductors.

The corridor will house the OHTL pole foundations but will be re-instated with only a 6 m wide permanently
cleared area retained for an access track to aid inspection and maintenance activities through the life of the
asset. A concept design is presented in Figure 2 showing the minimum width of the conductors for pole spans
of 200 m using a fibre reinforced conductor at high tension.



Figure 2‑22. Overhead Transmission Line
concept design
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2.5.2 Site selection and design

The Railway Corridor has been identified as the preferred location for the majority of the OHTL route. This
route was selected because it provides an existing negotiated corridor with a nominal width of 200 m, held by
the Railway Operator. The Railway Corridor provides an existing developed corridor with reasonable access,
minimising the amount of clearing required for the OHTL.

From a logistics’ perspective, the railway is proposed to serve as the primary material delivery mode for
construction equipment and materials, including the solar arrays and battery units. The easement also has
existing road access points connecting to the Stuart Highway from lateral roads such as the Victoria Highway
and Buchanan Highway as well as multiple smaller roads. Sun Cable are progressing route surveys, stakeholder
engagement and technical assessments, to model the construction staging of the OHTL within the Railway
Corridor. This will allow for further clarification in areas where a deviation outside the Corridor is required.

The OHTL infrastructure design in the coastal wind zone (where cyclones occur) incorporates deeper pole
foundations and a wider easement that allows for sideways movement of the conductors (powerlines) caused
by the wind.

2.5.2.1 Route options
Work undertaken to date has determined that deviations from the Railway Corridor may be required to
address route obstacles and constraints at the following locations:

 Katherine – The Railway Corridor passes to the west of Katherine by around 3 km and approximately
8 to 10 km west of the Tindall RAAF base. There are a number of OHTL route obstacles from south to
north, including the Victoria Highway and Stuart Highway overpasses, existing Darwin-Katherine
powerline, and the Katherine River crossing.

 Pine Creek – The railway corridor and the existing Darwin-Katherine powerline pass east of the Stuart
Highway and bypass the town. Either the railway corridor or powerline corridor could be used through
this area. There is an old racecourse and caravan park and golf course, which may present a constraint
to the route.

 Adelaide River – The railway corridor passes through the centre of town in a narrow alignment
adjacent to Stuart Highway, where multiple services are in a narrow strip between the highway and
railway including telecommunications, power, water, and drainage. Adelaide River Channel, south of
the town, presents a crossing obstacle, where trenching may not be suitable.

Alternate route alignments are under investigation and potential deviations are being explored. If required,
alternate route alignments will be selected through a consideration of technical (e.g., constructability, cost),
environmental, and social factors, and informed from consultation with relevant stakeholders.

A micro-siting process will be implemented to ensure that the hierarchy for environmental decision making is
applied in the final route selection, with the aim to avoid and minimise associated impacts.

2.5.2.2 Design options
The OHTL will be constructed using two types of structures for the transmission structures. A preliminary 
concept design study for the OHTL was prepared comparing configurations for two design options:

 Option 1 – Steel Monopole (Bi-pole with two sets of 2 x 525 kV high voltage DC and 1 x metallic earth
return conductors)

 Option 2 - Double Symmetric Monopole (2 x pairs of 525 kV high voltage DC conductors).
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For each design option, the study identified different configurations of structure types (i.e., towers and poles),
structure locations, foundations, and conductors as a basis for assessing the feasibility and cost of
construction. For each configuration, the assessment determined whether the OHTL, including conductor line
sway, can be accommodated within the Railway Corridor and the Utilities Corridor.

Further work has subsequently been undertaken to develop a preliminary design of the OHTL based on
updated specifications for the pole structures and conductors, described further below.

Through this options analysis, the use of pole structures, instead of towers, will be installed for much of the
route. Lattice towers may be required where there are notable changes in direction of the line because they
provide greater tensioning, but poles will be adopted for most of the route. In constrained areas, poles will be
located closer together to reduce line sway distance, and fibre-reinforced cables may also be used to reduce
conductor line sway and therefore easement width. Where these options are not feasible, an engineering
design exercise will be employed to identify an acceptable solution.

2.5.2.3 Micro-Siting Approach
At this time, the exact location of each (transmission) pole installation, constructions camps, laydowns and
electrode are under review and assessment. A micro-siting process will be implemented to ensure that the
following components are placed in locations which aim to minimise associated impacts. The site selection
process will be based on a structured decision-making hierarchy that will apply the following steps:

 Identify technically and economically feasible alternative options and locations through consideration
of space requirements, proven technology, ability to meet design criteria, constructability, schedule,
cost, avoidance of environmental and social constraints and receptors etc)

 Complete groundtruthing of potential sites to verify the location of constraints and confirm site
conditions

 Select preferred option(s) and/or amend location based on the outcomes of the on-the-ground
assessment.

 Assess potential impacts of the preferred option on environmental and social factors (value, severity,
scale, integrity, function, likelihood, certainty, significance)

This will consider further overall studies which are underway and will require further groundtruthing prior to
construction of the key elements.
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2.5.3 Key components

The key components of the OHTL services corridor are described below.

2.5.3.1 Structures
Segmented steel poles 44 m to 56 m in height will be used for most structures along the route. Steel 
monopoles minimise visual impact and have a more simplistic foundation arrangement to minimise 
construction logistics and clearing requirements. Steel lattice structures of similar dimensions may be used 
where tensioning is required, such as a change in direction of the OHTL. The different structures under 
consideration are illustrated in Figure 2-26.

Two preliminary structure designs are shown below which maintain the 13.5 m conductor ground-clearance
heights. The taller structures (up to 56 m) allow for longer spans between poles (up to 450 m) and will be used
along the majority of the OHTL where the route is not constrained. Shorter span poles approximately 46 m in
height can be used in areas where the corridor is constrained, and line sway needs to be minimised.

The spacing will be adjusted as required to address easement and other constraints. For example, the 
structure spacing may be increased or decreased to avoid disturbance to watercourses or heritage sites 
identified during site survey activities. Approximately 2,500 structures will be installed along the route.

2.5.3.2 Conductors (powerlines)
Multiple conductors will be strung between each structure, typically in a 4-wire bundled arrangement with
capacity to add additional conductors in the future. The OHTL will utilise either a MER (metallic earth return)
or electrode (earth return) arrangement for each circuit. The conductor types considered are from the ACSR
(aluminium conductor steel-reinforced) and AAAC (all aluminium alloy conductor) family of high-strength,
high-capacity stranded high voltage transmission conductors which meet AS/NZS Standards and are available,
and in-use by other high voltage transmission utilities within Australia. Different conductor types may also be
selected to reduce conductor line sway distances where there are easement constraints, including fibre
reinforced conductors. Conductors may be installed in a single construction campaign, or in separate stages,
subject to market demand for electricity and engineering.

2.5.3.3 Services corridor
A construction disturbance of up to 22 m will be established for the majority of the OHTL. Where constrained
sections of the OHTL exist such that a width of up to 22 m is not feasible, a narrower easement width and
commensurate design solution will be explored. In the most constrained scenarios, a route deviation may be
required as described in Section 2.5.2.1. A services corridor will incorporate the OHTL structures along with a
permanently cleared 6 m wide access track to provide access for inspection and maintenance activities. The
remaining width of the corridor beneath the transmission lines, will be allowed to regrow up to a height of 6
m following completion of construction. As most of the vegetation types along the route generally have tree
heights less than 6 m, the requirement for ongoing pruning or removal of vegetation will be limited to specific
locations along the northern section of the OHTL route.



Figure 2-26 Two preliminary OHTL pole structure
designs (Source: GPA 2021)
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2.5.3.4 Electrodes
A bipole HVDC system, such as the Powell Creek–Murrumujuk HVDC link, requires a grounded electrical
current return path for proper operation. This return path can be realized by using either (a) a dedicated
metallic earth return (MER) (as shown in Figure 2-26) or by (b) a ground electrode at each converter location.

The project is currently evaluating MER and ground electrode options. Each option has its pros and cons, but
in most cases a ground electrode is preferred from both technical and economical perspectives. The ground
electrode option has the potential to significantly reduce capital expenditure by omitting ~788 km of
conductor wire required for the MER. Furthermore, without MER conductors on the OHTL the tower size could
be reduced by up to 8 m in height which improves visual amenity, the size of foundations could be reduced,
and construction vehicle traffic movements could be reduced.

Electrodes have been used since 1965 in HVDC systems globally and improve the reliability of the entire system
by providing an earth return for the power current which is generally only utilized during HVDC faults or
outages. The longest utilisation of a ground electrode would be during an extended partial OHTL repair. Total
ground electrode utilisation is typically less than 500 hours per year based on existing installations around the
world.

Electrodes are static infrastructure with little activity in their footprint. Of the three types of ground electrodes
considered during conceptual design (land, sea, and shore types), the land electrode is preferred for its
simplicity in design where land is not in short supply. Shallow horizontal ground electrodes are the most typical
design in remote areas which involve earthing rods installed in a back-filled trench below or near the ground
water table, with the rods surrounded by coke breeze. Images in Figure 2-29 and Figure 2-30 show examples
of an electrode site without a fence and an image of Dorsey electrode site, part of the Nelson River DC
Transmission System in Manitoba, Canada.

The project may install up to two electrodes each near the Solar Precinct site and the Darwin Converter Site
to accommodate earthing for the two circuits on the OHTL system. The electrode will be connected to the VSC
via a medium voltage overhead distribution line. These electrode lines require minimal easement width since
they do not need a high voltage rating and are comparable in scale, height, and appearance to conventional
domestic overhead distribution poles.

The areas of interest identified for the electrode locations are approximately 8 km away from each of the
Powell Creek Solar Precinct and the Darwin Converter Site VSCs. This separation is required to ensure electrical
system safety during earthing events. Each site will have a footprint of approximately 2 ha each (see
Figure 2-27 and Figure 2-28 below).

Subject to confirmation of the electrodes as a component in the OHTL design, selection of suitable sites for
the electrodes will consider the following environmental and social attributes:

 Sacred site and cultural heritage areas

 Environmental values and constraints

 Geological and hydrogeological data

 Hydrology, inundation, and flooding

 Geoscientific data

 Land tenure, land uses and zoning

 Other notable features
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Figure 2-29 Shallow Horizontal Land Electrode [CIGRE TB 675 Figure 2.1]

Figure 2-30. An Electrode Site Without a fence and electrode switches mounted on poles
[CIGRE TB 675 Figure 7.4]

2.5.4 Construction

The OHTL is planned to be constructed and commissioned over a period of approximately 2 to 3 years
commencing in early 2024. The construction will occur on a rolling basis using a series of mobile work fronts
across the length of the corridor. Key construction stages, equipment and activities are summarised below.
Section 2.10 provides details of the overarching AAPowerLink construction programme.

2.5.4.1 Intermediate work bases/fly camps
Construction of the OHTL will be operated out of intermediate work bases in the relevant locations and
temporary site camps will be established at key access points. These will be in a mobile 'fly camp' configuration
– subject to detailed logistics arrangements. It is estimated that six fly camp locations will be used at intervals
of approximately 100 km. Where possible these camps will utilise existing town accommodation (if available)
and services (i.e., Daly Waters, Dunmarra, Larrimah, Katherine, Adelaide River, Pine Creek etc.). Where towns
have limited commercial accommodation available for the duration of the construction effort, alternative
arrangements will be explored. In more remote sections of the OHTL, the fly camp location will be selected
through consultation with landholders and centred around existing Railway Corridor access points.



Chapter 2 – Proposal Description March 2022 2-55

Camps are expected to be in use at each location for a period of approximately six months.

Remote fly camps will provide temporary transportable accommodation and amenities for approximately 20
personnel. The camps will be self-supporting in terms of water, power, sewerage, and waste management as
follows:

 Water supply is planned to be trucked in to site tanks or sourced from existing bores (if potable), under
agreement with licensed landowners.

 Power will be supplied by mobile solar and/or small diesel-powered generators.

 An onsite wastewater management system will be installed, the design, installation, and operation of
which will to comply with NT Code of Practice for Wastewater Management.

 All wastes will be removed from site and disposed of at licensed facilities.

A cleared levelled pad approximately 100 x 100 m will be established for each camp. The cleared vegetation
and topsoil will be stored in windrows along the site boundary, for later use in reinstatement of the site.
Following removal of the camp infrastructure, each site will be reinstated by re-spreading cleared vegetation
to promote natural regeneration.

2.5.4.2 Access tracks and temporary works areas
Existing access tracks will be used to gain access to the construction corridor from the Stuart Highway,
including those used for construction and operation of the railway. Some new access tracks may be developed
as required to facilitate construction. The following will be considered in the access track selection process:

 Existing public roads will be used to access the Railway Corridor, including the Buchanan Highway,
Larrimah, Victoria Highway, Stuart Highway, Arnhem Highway, Alverly Road, Gunn Point Road and
Murrumujuk drive.

 Existing access tracks (including widening if necessary) within the corridor will be used where possible,
under agreement with the Railway Operator or relevant road authority and relevant stakeholders, to
minimise clearing.

 If required, new access tracks will be selected in consultation with landowners.

 Tracks will be developed in locations to minimise the distance travelled on public roads.

 The OHTL access corridor will be used in preference to a track in areas where high road maintenance
is expected, such as sand and soft soil.

 Access will be provided to either side of a watercourse where practical, to enable construction traffic
to reach both sides whilst avoiding the need for installing crossings.

 Additional rail level crossings may be required within the easement to enable the OHTL construction
and operations crews to gain access to both sides of the track; crossing agreements will be negotiated
with the Rail Operator and all technical safety requirements will be met.

 There are frequent locations along the length of the corridor where pastoral station access gates
involve railway crossings and access roads which are suitable for turning bays.

All access tracks and turnaround bays that are proposed for use, will be subject to environmental clearances
and management, and landowner approvals.

A construction pad of approximately 100 m x 60 m will be established for the installations of the towers, which
will include the laydown needs, and any top/tail lifting activities.
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2.5.4.3 Equipment and machinery
Early civil fleet assumptions adopted for project planning indicate the following equipment types will be used
to construct the OHTL:

 Clear and grab – Grader, dozer, watercart

 Pole installation – Excavator, boring machine, piling rig, concrete agitator truck, concrete pumping
truck,

 Several 65 tonne cranes.

 Approximately 2,500 Overhead Transmission poles

 7,300 km of conductors

Each work front is expected to comprise in the order of 10-20 pieces of heavy plant/equipment over the period
of construction, plus light vehicles for personnel transport.it is expected that there will be a number of work
fronts operating at any one time.

2.5.4.4 Construction materials
Materials required to construct each pole include the following:

 Drilling muds for use in piling operations

 Aggregate

 Cement stabilised or concrete backfill

 water

It is possible that mobile Concrete batching plant/s will be established at intermediate work bases to supply
concrete for the pole foundations, however the construction methodology and sequencing will be developed
as a part planning for project delivery.

2.5.4.5 Land clearing
Construction of the OHTL will require the use of up to a 22 m wide cleared construction corridor along the
entire OHTL route, and for each pole, a temporary construction pad of up to 100 x 60 m. This pad will be
cleared to provide an area for assembly of the pole components and for operation of the equipment required
to erect the pole. The construction corridor and pads will be progressively cleared using bulldozers and
graders. Cleared vegetation will be temporarily stored along the edge of the corridor for later use in
reinstatement of the construction pads and areas beneath the transmission lines with only a 6 m wide
permanently cleared access track retained.

2.5.4.6 Pole foundations

The pole foundations will be deep piles – either steel or concrete – combined in a pile cap with embedded
bolt assemblies for the pole connection. For lattice towers, four piles will be installed (one per leg of the 
tower); for poles, one pile will be installed. The piles are installed to depths ranging between 6 m and 13 m 
depending on the suspension and strain requirements and wind zone location (coastal or inland). Pole 
foundations will be established with foundation caps installed as a single work front, prior to the installation 
of pole structures in a separate work front. A 12 m x 6 m cleared pad will be retained around each structure 
for operational access and maintenance.
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2.5.4.7 Structure installation
The poles will be transported to site via road train or rail to tagging areas for laydown and distribution to the
work fronts. Pole sections will be delivered to pad locations using road trains and small haul trucks where
required. The pole sections will be assembled in a vertical manner using cranes. Each section will be
approximately 10 m in length and will weigh 3 – 4 tonnes. Mobile all-terrain cranes shall be used to lift the
sections with elevated work platforms (EWPs) used to bolt the sections together. Insulators and cross arms
will be installed by the same crane and EWP. No welding/hot works are anticipated, and if required will be
managed in accordance with detailed safe working procedures developed in accordance with Australian
Standards.

2.5.4.8 Stringing of conductors
The primary means of stringing conductors will be ground based using spools and cable drums located at the
crane pads and laydown areas. The conductors will be strung using lead lines and pulleys located downstream
from the cable drums. Conductors will be pulled down the line and secured to the cross arms and insulators
by mobile work crews. Helicopters may be used where extra-long spans are required to address easement
constraints, for example at major river crossing such as the Katherine River, or for aerial works including final
checks and commissioning.

2.5.4.9 Logistics
Logistics support and transport of materials and equipment for the construction of the OHTL will be by road
transport from Darwin. It is expected that a series of Staging Areas / Laydowns will be established along the
route from Darwin to Powell Creek at approximately 100 km intervals, to act as laydown areas for OHTL
materials. Identification of areas to use for staging is underway, with efforts to locate staging areas in
previously disturbed location, which may have been used for laydown previously. The sizing of these laydown
areas will be dependant of the locations available for use.

Where the OHTL exits the Railway Corridor and enters the Utilities corridor, a construction approach that
mitigates the impact to the rural residential areas will be developed accordingly, which may include a staging
and laydown area proximate to Gunn Point Road.

It is envisaged that there will be approximately 4 work fronts operating at any one time. Several construction
work crews may operate concurrently along the length of the OHTL corridor. On-site plant and equipment will
be minimal, consisting of graders, medium earth-moving equipment, and two 65 Tonne cranes to erect each
of the transmission poles. It is envisaged that the work crews and accompanying plant and equipment will
remain in the corridor for most of the time, with minimal requirement to exit the corridor and travel on public
roads on a frequent basis. The Stuart Highway and Gunn Point Road will be used to transport the OHTL
materials and equipment to the Staging Areas / Laydowns and to access to the lateral roads into the OHTL
corridor as required.

Materials and equipment to be transported for the OHTL from Darwin (other areas may also be drawn upon
as required) include:

● Approximately 2,500 Overhead Transmission Poles

● 5,000 Cable Drums providing 7,300 km of overhead transmission line

● Plant and equipment to prepare the Transmission Pole pads

● Several 65 Tonne Cranes.

The approximate number of road transport movements along the Stuart Highway in support of the OHTL
construction include:
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