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Energy Grid
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Energy Grid Alliance was established with the purpose of engaging
with energy transmission companies, industry regulators, market
operators, relevant peak bodies, government and communities to
establish best planning practices for new energy transmission
infrastructure and to inform on the benefits of working with
communities to acquire and maintain social license.
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Ensuring Resilient
Energy Infrastructure
Victoria is one of the most bushfire-prone areas in the world.
The state’s extreme weather events are becoming more
frequent and intense, which is leading to more severe
bushfires that burn more land. The recent 2019–20 bushfire
season had a devastating impact on human life, wildlife, flora
and infrastructure, and adversely affected Victoria’s economy.
It is not possible to eliminate the threat of bushfires. However,
the government plays a key role in reducing the risks they
pose to people, property and the environment. (Building a
better understanding of bushfire risk consultation pp. 6)
A dramatic increase in the number, size, and severity of
bushfires in Victoria over the past decade has underscored a
growing consensus among specialists that climate change has
already worsened the likelihood of bushfires and is affecting
the risk that fires pose to humans. The number of high firedanger days is expected to increase, especially in alpine
regions. By the 2050s, if high global greenhouse gas emissions
continue, the number of high fire-danger days in Bendigo,
Ballarat and Shepparton are projected to increase by more
than 60% compared with 1986–2005. Increased bushfire
activity will probably increase the risk to the built
environment, particularly for settlements surrounded by
vegetation and urban fringes of towns that border vegetated
areas. Essential infrastructure, such as energy transmission
and distribution lines, is under threat from bushfires and is
also a potential ignition source, which can further intensify
bushfire risk, especially in elevated fire danger conditions.
The health, safety and prosperity of the Victorian community
are reliant on essential services supported by certain
infrastructure. Emergency events – whether natural or
human-induced – pose a risk of disrupting the ability of
critical infrastructure providers to deliver essential services to
the community. Furthermore, the complex, interconnected
and often interdependent nature of critical infrastructure in
modern society increases the risk of a disaster-causing
systemic failure. (IGEM - Inquiry into the 2019–20 Victorian
fire season pp. 110)
Increasingly, energy system vulnerabilities to heightened
climate impacts, particularly extreme weather, are recognised
as material risks to individual assets, the integrated energy
system, and society.

Scientists warn that extreme weather will increase in both
frequency and severity as climate change accelerates. The
Australian Energy Market Operator (AEMO) is acutely aware
of this, warning climate change poses “material risks to
individual assets, the integrated energy system, and society”.
A Grattan Institute energy expert and bushfire mitigation
specialist, Tony Wood, says “the government should move to
bury power lines underground where possible in the storm
and fire-prone area”. Tony has called for “a serious assessment
of whether electricity wires should go underground in
communities vulnerable to storms and fire”.
While the reference here is to power lines, the same risk
mitigation measures should be applied to energy distribution
and transmission lines too.
The 2019-20 summer was particularly challenging for
Australia’s physical gas and electricity infrastructure, with
notable increases in heat and fire impacts consistent with
climate change projections. These impacts highlight the need
to integrate resilience measures into the planning, routing,
design and assessment of transmission projects and upgrades.
The vulnerability of key transmission lines and other major
energy infrastructure to fire impacts and extreme weather
events needs to be addressed.
Routing critical transmission infrastructure away from bushfire
prone areas or underground, would enable our energy
networks to better withstand extreme weather events and
build increased network resilience.
Increasing frequency of dangerous fire weather poses a threat
to most assets, with a particularly high operational risk to
transmission lines due to heat and smoke. It is also an
important consideration in transmission line route selection
and design.
According to AEMO, "good engineering design will ensure that
any new infrastructure does not lead to unsustainable
deterioration in grid resilience. Building additional
transmission lines along a bushfire prone transmission
corridor would be an example of resilience deterioration".
(2020 ISP Appendix 8. Resilience and Climate Change pp. 9)
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Continual consideration of system reliability measures is a key
consideration as our energy system transitions, and to keep
pace with projected increases in summer temperatures and
extreme weather events.
Engineering resilience into future and existing energy
networks will minimise material risks to individual assets, the
integrated energy system, and the Victorian community. Good
engineering design and route selection will ensure resilience.
Through the Integrated System Plan (ISP) stakeholder
engagement process, stakeholders expressed a strong desire
for further consideration of resilience to climate events, and
resilience more broadly. Energy Grid Alliance, and the
communities we engage with, believe the best method to
build resilience into our energy networks is to underground all
new or replacement distribution and transmission lines.
Preferably utilising High Voltage Direct Current (HVDC).
There will always be debate around the cost versus benefit
and justifying the additional project cost of undergrounding to
improve resilience to future climate effects. Considering the
long terms economic and social costs, caused by these
extreme weather events, the risk in building overhead
transmission infrastructure is that investments will not be
optimally designed for the needs for resilience to future
climate change. This inherent limitation may not be fully
appreciated until the future climate is experienced. And by
then it will be too late.
Increasingly, utilities in other countries are routing power
underground, despite the added expense. Denmark was
among the first to mandate it in 2008, requiring most new AC
and HVDC transmission to be routed underground. In 2015,
Germany mandated underground transmission for HVDC
systems. To ensure a continued reliable supply of energy in
Southern Germany, transmission system operators are
planning to build the SuedOstLink electricity highway.
Transporting energy from northern Germany and ensure that
green electricity can be supplied to the south. HVDC
technology will enable the low-loss transport of electricity
over more than 500km.
The Australian National Electricity Market (NEM) is a complex,
sophisticated, manually operated electricity generation,
transmission, distribution, and wholesale network situated
predominantly on the East Coast of Australia.
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Underground HVDC Transmission Interconnectors or
Transmission lines solve at least two problems for NEM
Transmission and Distribution Participants in the event of
bushfires and in planning the Risk Management of their
Assets during bushfires.

AEMO, AEMC, AER and East-coast NEM Participants have
been put on notice by the disastrous bushfire season that hit
Australia in the summer of 2019/2020. The business plan for
future NEM development cannot remain “Business as Usual”.
Climate Change induced disasters must force a review of the
Business Plan for the NEM.
In countries like Australia that are prone to bushfires,
underground HVDC Transmission Interconnectors or
Transmission lines solve at least two problems for NEM
Transmission and Distribution Participants in the event of
bushfires and in planning the Risk Management of their
Assets during bushfires.
!

!

Underground HVDC as opposed to Overhead HVAC or
HVDC Interconnectors or Transmission lines are not at risk
of starting bushfires.
Underground HVDC Interconnectors or Transmission Lines
do not need to be turned off if they are in the path, or in
the vicinity of a Bushfire.

In Summary, it is much safer for NEM Transmission and
Distribution Participants to consider undergrounding their
Assets wherever possible.
In doing so, they can minimise their risk in causing fires,
better protect energy assets during bushfires and and reduce
the need to turn off the power to bushfire affected areas.
NEM Participants including Generation, Transmission,
Distribution, Interconnection and Retail participants must be
prepared to evolve with the new realities brought about by
Climate Change.
To defend Victoria's economy, society and environment
against extreme weather events and future-proof critical
energy infrastructure, the Victorian Government and network
operators needs to adopt internationally recognised planning
practices and design resilience into the grid by
undergrounding; especially in regions that experience high
wind, near materially populated settlements, through bushfire
prone regions and heavily forested corridors.
Transmission is a key and often the most complicated part of
the energy infrastructure puzzle. By taking the lead from
international best practices it should not be a complex puzzle
to solve. As Victoria's transmission network develops to
accommodate multiple major new renewable energy projects,
the question must be asked...
Is Victoria ready to design resilience into the energy grid or
will our indifference to more resilient technology and
routing practices leave Victorians in the dark again?

Building
transmission lines
along a bushﬁre
prone transmission
corridor would be
an example of
resilience
deterioration
AEMO

Case Study 1

Western Victoria
Transmission Network
Project (WVTNP)
The WVTNP proposes the development of a new
transmission line star ng at Bulgana, near Stawell in
Victoria's west, and covering approximately 190km
to the north-western Melbourne suburb of
Sydenham.
The WVTNP is cri cal infrastructure required to
unlock the renewable energy poten al of western
Victoria as a key Renewable Energy Zone and will
help to deliver clean and aﬀordable energy to
Victorians. The project will also drive economic
growth and bring new job opportuni es to the
region.
The project will include:
Ÿ a new terminal sta on to the north of Ballarat
Ÿ new 220 kilovolt (kV) double circuit overhead
transmission lines from the new terminal sta on
to Bulgana (via Waubra)
Ÿ new 500kV double circuit overhead transmission
lines from Sydenham to the new terminal sta on
Ÿ several minor upgrades, including to exis ng
electricity infrastructure.
Western (V3) Stage 1 | Category 2 refers to
construc ng a new 500kV double circuit
overhead transmission line from North Ballarat to
Bulgana. This represents an alterna ve to the
proposed WVTNP.
Planning assessments underway as part of WVTNP
need to be amended to include 500kV to Bulgana.
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A transmission project that is receiving noteworthy objection
and push-back from local communities is the proposed
Western Victoria Transmission Network Project (WVTNP).
Overhead transmission infrastructure, proposed through
bushfire prone areas and nearby township settlements, is
highly inappropriate and represents one of the worst
locations in the state for this project to be routed.
According to Forest Fire Management Victoria, the eastern
half of the Grampians region is where the greatest bushﬁre
risk sits, particularly for settlements in and around the
Wombat State Forest and Lerderderg State Park, such as
Daylesford, Trentham and Darley.
(Grampians Bushfire Management Strategy 2020 pp. 18)
In 1983, on Ash Wednesday, a ﬁre claimed seven people’s
lives in the Macedon, East Trentham area. The ﬁre reached a
ﬁnal size of 29,500 hectares, destroying 157 homes and 628
other buildings. Whilst ﬁres of this magnitude have not
occurred in this area since, the potential consequence of large
ﬁres in this area remains extremely high.
The risk to human life and deterioration in grid resilience
directly contravenes strategic planning and bushfire mitigation
objectives which are to minimise the impact of major
bushfires on human life, communities, essential infrastructure,
economy and the environment. Human life should and will be
afforded priority over all other considerations.
The Planning and Environment Act requires
Responsible Authori es to administer and enforce the
planning scheme. This includes bushﬁre protec on
measures required “to strengthen the resilience of
se lements and communi es to bushﬁre through
risk-based planning that priori ses the protec on of
human life”. (IGEM - Inquiry into the 2019–20
Victorian ﬁre season pp. 78)

Case Study 1: WVTNP
According to Forest Fire Management Victoria, Darley is in
the Highest Risk category for the region. Coimadai, further
to the north is in the High Risk category.

Forest Fire Management Victoria (FFMVic) seasonal
objec ves iden ﬁes one of the following priori es for
delivery: Reducing risk to Victorian communi es,
priority assets and cri cal infrastructure, and
ecosystem health and resilience.

Overhead transmission infrastructure ampliﬁes the risk of
ﬁre igni on and increases bushﬁre risk to one of the
highest risk towns in the region.

(Building a be er understanding of bushﬁre risk
consulta on - 4.5.1 Objec ves of the 2019-20 ﬁre
season pp. 11)

Overhead transmission infrastructure, proposed to the
north of Darley, is highly inappropriate for this area and
represents one of the worst loca ons in the state for
cri cal infrastructure assets to be routed. (refer pp. 9)
As AEMO have stated “Building transmission lines along a
bushfire prone transmission corridor would be an
example of resilience deterioration”.

The following map demonstrates poten al risk of house loss
in the Grampians region. It compares where houses could be
destroyed by bushﬁre across the region. Diﬀerent shades
represent diﬀerent levels of risk. As the shades progress from
yellow through red to purple, more and more houses are
poten ally destroyed. The purple areas have the highest risk
of house loss. More houses could poten ally be destroyed by
bushﬁre in these areas than in any other areas in this region.

Highest Risk
Higher Risk
High Risk
Intermediate Risk
Low-Intermediate Risk

(Map: Bushﬁre Planning - Fire Forest Management Victoria - Grampians Region)
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Case Study 2

Image: AAP

Case Study 3

Image: Chris Cutajar

Wild Weather
9 June 2021

Extreme Storms
31 January 2020

The wild weather experienced on Wednesday the 9th of June
2021, smashed Victoria with roads closed, flash flooding and
power outages. The storm system wreaked havoc across
Victoria. Some 220,000 households and businesses lost power
with widespread outages reported from outer eastern
metropolitan Melbourne across to South Gippsland and Bass
Coast and throughout the central Gippsland region as well as
parts of the Central Highlands and south-western Victoria.
While the worst of the severe weather that battered Victoria
has passed, thousands of people remain without power, and
many are yet to return to their homes.

On the 31st of January 2020, extreme storms swept across
Victoria, knocking down a significant number of trees,
damaging homes and powerlines. This severe weather event
impacted supply to around about 20,000 energy consumers
across the state. Near Cressy Victoria, the storm brought
down six transmission towers on the two transmission lines
and damaged two other towers, the impact causing Portland's
Aluminium smelter to lose power for the second time in three
months. This also led to the separation of the electricity
network between Victoria and South Australia.

AusNet Services has informed communities in Victoria’s
Dandenong Ranges they are likely to be without power for
three and a half weeks, saying "the wild weather on June 9
had caused the worst damage to its network in a single
incident in memory”. Energy and Environment Minister Lily
D’Ambrosio said the extent of the damage had “been
unprecedented in terms of our electricity infrastructure”. She
said AusNet had told her "the damage to the network caused
over just two days was the equivalent of what they would
normally expect in a two-year period".
Surely if this is a 'normal' expectation, even over a two-year
period, it signals an immediate need to find a better way.

Restoration of the transmission line, including the
replacement towers incurred costs totalling $25.04 million for
AusNet Services. Given the nature of the event and
magnitude of the cost impacts, it was found appropriate for
these costs to be recovered via the cost pass through
provisions (to energy consumers) set out in section 6A.7.3 of
the NER.

Case Study 4

Bushﬁres
30 December 2019
Bushfires impacted the transmission lines between NSW and
Victoria, shutting down key equipment and preventing
Victoria from importing electricity from NSW. At the same
time two large coal-powered generating units were off-line.
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