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1.

Introduction

A three-hour co-design workshop was convened with key stakeholders from Powerlink’s Consumer Group to help
advise the research team. The aim was to assist the research team in ensuring potential knowledge gaps and
subsequent priority research questions were accurately identified. This was seen as an important step to inform the
systematic literature reviews across the target areas (technical, economic, environmental, social and community).

In total there were seven participants from the consumer panel, two representatives from Powerlink and four of the
technical experts from the research team participated. Chief Investigators, Ashworth and Ackermann, guided the
workshop process.
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2.

Workshop Design

The workshop commenced with a brief introduction to the project and the purpose of the workshop along with
short introductions by each participant. The workshop then moved on to the substantive part comprising the

following steps:

Step 1

Participants were asked to identify
what they saw as “The top 3 issues
and opportunities relating to either
overhead lines (O) or underground
(U) cables”? using Strategyfinder
software'. Participants were asked
to tag their contributions with
either an O or U depending on
whether they related to overhead
or underground. In many instances,
the issue/opportunity related to
both and therefore was not tagged.
During the process of generation,
the facilitator clustered the material
into rough themes.

Step 2

To review, augment and elaborate
on the captured themes, the
facilitator openly reviewed each of
the clusters, ensuring participants
became familiar with all the
contributions and either confirmed
or suggested changes for the
location of contributions in the
theme they were situated within.
Following this, each of the themes
and associated clusters were
explored in detail, with participants
suggesting further issues and
opportunities, identifying causal
links, and elaborating statements so
that they were clear to all.

Step 3

To help prioritise the themes in an
effort to identify which were the
most important, each of the theme
headings was individually rated on
a scale of 0-10. Participants were
asked to position one theme at 10
(highest priority) and another at O
(lowest priority) reflecting relative
positioning. They could then rate
the remaining themes according

to these two anchor points.
Participants were then able to view
the results along with the degree of
consensus about the rating.

The workshop concluded with the facilitators thanking the participants and outlining the next steps.

' Strategyfinder is a server-based software program that allows all participants to contribute from their own location anonymously and
simultaneously. In addition, through an embedded modelling technique, causal mapping, participants can see how different contributions impact
each other building chains of argument and ultimately a network of linked statements. As such, participants are able to explore the thinking of
others, delve deeper into their own views, and have a structured conversation. The network is analysable allowing for the management of content
and the detection of emergent insights. Prioritisation tools are also available.



CO-DESIGN WORKSHOP
FINDINGS

Comparing high voltage overhead and
underground transmission infrastructure

3.

Outcomes

From the initial gathering of information, 8 different
themes emerged. These are reflected in Table 1 below.
The first column shows the number of supporting
statements that emerged in each theme, while the
following columns, provide the mean and standard
deviation of combined scores. This illustrates the priority
and degree of consensus across each of the themes.

Social licence and impacts on landholders and
communities received the highest average score

and the highest degree of consensus. Ensuring new
transmission has minimal environmental impact was
the next highest priority followed by Community
consultation and engagement. Both of the latter two
are key constructs and considerations for achieving a
social licence to operate. This reinforces the importance
of the people and social aspects in achieving new
transmission upgrades regardless of whether they are
overhead or underground. It must also be noted that
there were a very small number of participants within
the workshop so priorities must be read with caution.

Each of the themes are expanded upon below with the
series of causal maps arising from the study included at
the end of this chapter.

Social licence and impact on landholders and
communities was the most highly prioritised theme.
The statements surrounding social licence focused
around a number of key issues, which reflect much of
what has been written in the literature on gaining and
maintain a social licence. For example, balancing the
global benefits that renewable energy projects bring
along with the potential negative challenges for local
host communities. This issue arose in several variations
and of key concern was the observation that there is a
growing scepticism around renewable energy projects,
with some suggesting they were losing broader support
because of the associated negative impacts, such as
visual amenity, impacts on biodiversity, and disruption
to day-to-day operations. It was suggested that this was
also exacerbated by the short time frames and urgency
surrounding the need to deploy renewable energy

Table 1 Key themes emerging from the workshop and their relative priority ranking

Theme

Social licence and impacts on landholders and
communities

Minimising environmental impact
Community consultation and engagement
First Nations engagement and benefits, FPIC
Corridor selection and securing land access
Whole of life cost

Speed of delivery and need to build a lot

Building a smarter more resilient grid

No. of Supporting SD (Degree of
Statements consensus)

56 8.9 11

34 7.6 2.2

35 75 1.4

12 7.2 2.5

1 7.2 1.6

10 6.7 2.9

13 6.5 17

6 6.0 Si5
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projects. This led to a suggestions that processes for
engagement were emerging that potentially lacked
elements of procedural fairness, distribution of benefits
and ultimately failed to build trust in the process. The
fragile nature of social licence is best reflected in the
statement below:

Social licence is like an accumulated savings of
goodwill (or ill-will). You can gradually build (sp)
it up and also burn it very quickly.

Community consultation and engagement highlighted
the need for effective communication between

project proponents and impacted communities. It was
suggested that this line of engagement should promptly
and clearly engage with community concerns and points
of misunderstanding to minimise the risk of consultation
fatigue amongst locals. The formation of community
networks or representative groups as key points of
contact for proponents and community were seen as
being key. Not only was this raised as being a way

to ensure continued local engagement with projects,
but it was also seen as a method of building capacity
within the local community. This was also considered
important to address misinformation which is a key issue
for the Victorian projects. An overarching emphasis

on making participation in consultation palatable for
local populations emerged, with statements calling for
engagement that goes beyond just gathering views and
attempts to reconcile project ambitions and decision
making with a level of local opinion.

Ensuring new transmission has minimal environmental
impact recognised there are multiple trade-offs that

will influence the choice of overhead or underground
transmission lines. Not least whether it involves the
upgrade of a pre-existing transmission line or building
new lines. This in turn leads to considerations of existing
land use or a need for additional land for more or wider
corridors. Therefore, raising concerns around competing
land-use issues. Other considerations for minimising
environmental impacts included considerations of

bird life, water, the need to dig trenches, bushfire
potential, and others. Similarly, there were statements
around the physical differences between overhead and
underground lines and the associated visual amenity

of these. There was a question whether distributed
energy might provide better solutions in some areas
and also the importance of education for the short and
longer term as new projects come online. EMF was

a concern that was raised in the discussion not only

for environment but also around health and safety
considerations.

First Nations engagement and the benefits of Free,
Prior and Informed Consent highlighted the opportunity
to improve on existing engagement frameworks with
First Nations, pushing for more effective strategies

that allow for greater levels of empowerment amongst
communities affected by projects. This should take

the form of incorporating the priorities of First Nations
into the design of transmission infrastructure. As well
as through training and capacity building of these
populations in regard to how they can participate in
projects. It was stressed that the unique and varied
First Nations’ perspectives need to be understood both
in regard to how individual communities engage with
projects and the potential benefits they might accrue
from being involved, as well as considerations of site
specific environmental and cultural significance. It was
felt that consulting with Elders may help engagement
frameworks better reflect different First Nations’
priorities. The discussion also highlighted potential
points of issue, particularly in regard to how consultation
with First Nations communities in different areas may
slow decision making and how this could be minimised
by learning from and improving upon past failings and
successes of the resources and main roads industries.

Corridor selection and securing land access called

for an examination of the differences in reliability and
operational impacts of overhead versus underground
lines and an investigation into whether implementing
new infrastructure or replacing old would be the most
effective way forward. This theme emphasised trying

to find the balance between the necessary impacts
associated with the construction of infrastructure with
outcomes that will be satisfactory for those hosting
lines and their neighbours. In line with this, a few points
were raised including skirting property boundaries

to minimise impact across farm land, taking into
consideration hosting farmers’ biosecurity concerns and
requirements for the parties that are going to be using
their access tracks, as well as how to manage levels of
compensation beyond just host individuals. To secure
land access, enhanced landholder payments that have
been implemented in Victoria and New South Wales
serve as a model to help encourage farmers to become
involved in projects. In terms of selecting corridors,
recognising the context of locations in terms of their
reliability, their vulnerability to extreme weather, and
their ability to be repaired and maintained were raised
as points that should guide decision making around
where projects are built.
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Whole of life cost looked to explore ways that the
costs of underground and overhead line projects
could be minimised both in the short and the long-
term. Immediate concerns like the cost of building and
operation between the two types of lines were raised
with consideration of sunk costs that may emerge if
either was constructed at the wrong scale or in the
wrong location. In addition, environmental impacts,
supply chain issues, and the cost of payments to host
communities were also highlighted as needing to be
considered in regard to how their situations might
change in the future as these projects are carried
out. The continued management of costs through
good project management that takes advantage of
new technology and construction methods was seen
as being a key tool in ensuring this. Another idea
that emerged in this discussion was the opportunity
to coordinate between electricity markets and their
subsequent budgets as a way to potentially minimise
costs for all involved.

Speed of delivery discussion focused on understanding
and weighing the trade-offs between underground and
overhead lines and their process of implementation.
Recommendations on how this comparison should be
carried out took the form of examining differences in
financial and temporal costs, the different necessary
approval processes, required associated training and
development, resource constraints, and the speed

of roll out required. Case studies, including that of
Germany, the EU and Western Victoria may provide
further insights into this. A consideration of labour
shortages and competition for workers with the required
skills, both domestically and internationally, was also
seen as a further important aspect impacting the

overall process of implementation of projects. An
overarching emphasis emerged highlighting the
importance of fact-based analysis that clearly and
transparently balances potential costs with the ongoing
considerations of each project, so as to allow the most
effective roll-out of projects.

Building a smarter and more resilient grid to enable
fair and rapid transition highlighted the necessity

to look at the transmission roll out within the energy
system as a whole. In this light, thinking should go
beyond just the “super grid” and recognise where
opportunities for alternative decentralised infrastructure
might be a more viable option than transmission. Such
a decentralised system would require more flexible
infrastructure than has been previously used which has
the opportunity to introduce other co-benefits such as
improved internet speeds and mobile coverage to these
communities. The Renewables Grid Initiative in Europe
addresses decentralisation in regard to underground
lines and may provide insights into this different option.
The decentralised alternative needs to be looked at

in early consultation stages of a project to understand
its viability in different conditions, how it changes
regulatory requirements, and whether it fits into the
scope of what is being carried out. In some cases it
may be outside of a specific project’s control given that
it should be explored before the point of choosing to
build large transmission lines.
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Causal Maps

Map 1: The initial capturing of information with rating scores (shown below each purple statement)

Impacis on blodiversay
25 L0 ainling A saes  ——

Cppar sty T be &

o A3 bedireity bi

|atit]
Rl wv-TED a0 @
fapats polenlist Imgacis iy kel : B ki e
1 riodivarsity and watss ! X
e tue tg :bui-:g-nl o1y I.'r \\ I8 Erwlionmental issies
ol ke uplicn Lo '," %
Snwart grid- Same wisberways (o Lul
transmeialon a2 LOH B UG - Vigusl impest
84 infrastigcture wil bring :E!E:;';_r;ﬂﬂﬂtﬁlﬂbbu!= N
oifer co-benshits, to = -4 "
' - J LH 5B Envirorsanis el with
T mpioved lemed —— o P Iri e o bRt
Speeds of mobie coveisge g#) Ay 500 Dev- 150 @ LENEET) Ao fedoiwg “\\ .
e = igtues seh ay visusl ", s
-~ | e ag mPass Pk coimiriuily Bt g Vs amuity ot the e,
Oppataniy: Fo undersiandg f Senart grid: A i '[L:';:T"'frtﬁ:;'“uti: InfrMErimETLre fover e HH“-H._“_H
‘whiad rohe decaniraised syslam of it virl s endargrawnd) .

dwpuniraRpialion hee and |

whiare 1 ibduid =
it Hined

A1 W DEnEmgEinn

Impacts - Moy G we

Tt ECiE Ry blence things i his?

gmiaration = wil iegqulse

& e Mol syeios of
J Twmeway (aivd oy b

Ka we ghan the fol et w1z anuirslen

aauf wliere Ul DunLiEon infiaiirustion 1Rei we've

=5 going, wr Fraed Lo think sl i Do el

Bibyond the ‘supar grid

aflll maki Buie we Wi

Thivking sl Ths whble

EneTgy eykiem, ahgd whars

Hecentigliard Fralemi are

Ihe Beltsi 22 lution,

et thiam iuapieg the

@i e

Epesd of ral LUl o
L leciitate inmewabis

unmrgy |baoth)
I
W 45 F QHBUG Whods ol Ble
coming for bath
Sgnificail cowl

£y
B A 850 Oew: IE,?I]. n iiffersnse - which o
T o eleiticily
cudlcmisis

Fa

ISl 1 Ungeecy b ged

Coinplsling transmbssios
B piopecls (O A LD
r=asnnbie lneeframes o
\. Hihlees renewalle Liigets

35 Technics issues

30 Codt ol renwwabile sty
semmaEaithed 10 ekl Tranaiion (Uh

engigy iramiilion (08 Wi

28 Coal mpacks o8 Connsy
alke]

Note: themes are highlighted in purple (and each has a more developed map below)
Results of the Rating process are portrayed under each theme

-
“

Disnantion 1o envircement

| cullaral hatitege)
dusing builid shdl angaing

op=iytion of
Enlrastiuchures (SULI

B8l Av B0 Daw r
w A Litld and Gngng

operation (L)

Cuptal cost af mirig

a3 il - trade oI bafween
underground cabie s
et iwbival suth satioh
Empacls L

Cantairing ploject cosiy
Liwigh gasd pojesl

el agEnsEil sdoplien ol aew
fecknsloyy and

sgnEiiuslign Fathods

46

Powetlink green agency o
cemshler vensibie
e alle betweeh el

pasiive mPuence on the

Crueenstend, bul aksisg
T reed guin, sither than

Mizinfarmatos & analfis)
i -ﬂn-'_-!.ﬂ‘? t-":"l 1!1‘}. “"'H-._H Bawes (el cen fave
{ simtmgies (o be
¥ aidraesed] - hvlped Wed [0
B3 loee af secial Gience fov
EEER vig LEaha sl
i - sldrepsing
infaimation mnyisanmeml
it can inderirinm
EngapE et

Extabdsiing aad

3% mahitainieg socel ence
Fow Iranamission pooledia
15

AL wilh Pl Natlds
conuuttabmin,
venaldemion o

B eevkonneenial areds 230
wigwade gn afes ol sloghgs
theCikians in gertain high
vl a7 highly genelive
[LLE %

= foeal And the broedes
§3 commuonidy detayiing the
DOjEcES of refadesimg them
syl

27 Catiiig far commusity and

“anu ik \ cullural vahies O & U
AT A T30 Dew 1.:”—" m Expldining the affeences
— T 52 slmgly and b cleis
A Lsage {0 commidniles
Inter et ekl Bcial, :ﬂ:il_.“d

aevicomment amd Fist

23 Mabions priovifies in
dasign of Damkiniasion
mirpeiradiibe [aphhed 12
bBoth O afd U

asdl SpeEn i corkidering 3 -
the =g &3 well 32 the z Ll P
fotal o wikein ol e RAT Ay T30 Dew: 180 w
LD — ]

81 etogrits cohlal maTlers
wi v s siling crilei



CO-DESIGN WORKSHOP
FINDINGS

10

Comparing high voltage overhead and
underground transmission infrastructure

Map 2: Theme 1: material supporting the Social License theme
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Map 3: Theme 2: material supporting the Environment theme
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Map 4: Theme 3: material supporting the Community theme
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Map 5: Theme 4: material supporting the First Nations theme
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150

to improve on this

159

components

Is there also a separate

consideration of cultural

heritage? First MNations engagement
589 and benefits Free, Prior

and Informed Consent

Coordinating engagement of R#1 Av-7.20 Dev: 2,350
152 multiple projects — f]
impacting the same

community /f K
Incorporating social,
enviranment and First
23 Mations priorities in
design of transmission
infrastructure (applied to
both © and L)
Disruption to environment
: - tand cultural heritage)
156 -Jobs and benefits - first _ . g
hations participation a7 during build and engoing 162
operation of

infrastructure (O/U)

158

Training and capacity
building of First Nations
people

161

) Site specific - ensuring
empowerment - opportunity 194 50 consideration for all

recagnising the
limitationsfability of

First Mations groups to
meaningfully engage with
planning (e.g. if an ILUA

is refused, will the

project go ahead anyway?)

recognise the variety of
133 gitterent first nation
engagement

155 lzarn from the resources
industry and main roads

151 Do transmission lines need
a Mative Title approval?

~

S,

™~

As with First Mation
consultation,
consideration of

62 environmental areas can
provide an area of stop/go
decisions in cartain high
value or highly sensitive
areds.

work with different first
nations groups across the
transmission

There's also a specific
SLO aspect in terms of
economic contributions to
local First Mations
interests.

160 power differentials
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Comparing high voltage overhead and
underground transmission infrastructure

Map 6: Theme 5: material supporting the Access theme

WHat is the typical

190 frequency of events and

Skirt along property
boundaries rather than
just drawing straight
lines on a map is always
well recieved.

169
170

Ensure that you've talked
to GSQ and you're such
thal you're not going to
inadvertently sterilise
any of Gueensiand's
mineral or energy
resources

How do we balance payments
171 to those hosting overhead

lines with visual impacts

on neighbours?

241

Use of access tracks -
167 other parties coming onto
a farm - biosecurity |

183 Emergency aftera requirements

significant event

168 recognise bio secruity
requirements of farms

185 Rapid response - how does

it differ batwaan the two careful consideration of

172 tracks (for the
establishment of
infrastructure)

explore differencesin
178 ,perational impacts of
overhead v underground

If the transmission is
fiexible and aliows local
178 coff-take, then that can
allow electrification
along the route for
eguipment like pumps

/

/ 177

189 take into account
reliability considerations

Use of tracks what are the
protocols - onsite notice
periods, washdowns, safety

b1t ,I _

R#1 Av:7,20 Dey:1,60
—_— .

§1 recognise context matters
as well as slting criteria

restoration times - based
aon lived expearience

Sometimes access tracks
can praovide local benefits

174 for landholders.
All-weather access can be
a boon on some farms.

Enhanced landholder
payments - NSW already has
it

164

191

- NSW and Victoria have
5 enhanced landholder

payments

165

\ T

recognise the impacts of

extremem weather

impications in terms of

identification and repair
T‘h\

184 recognise H&S

considerations

181

175 Repairs and operational
impacts

Overhead with drones what
are the reguirements for
underground
189 take Into account
take into account where reliability considerations
187 common failure points are
whean establishing
infrastructure

\

179 New versus existing

corridors

Educating community on the

166 corridor requirements for
different voltage levels,
UvysO

Enhance payments like NSW
s can spark unproductive
speculation.

180 Replacement versus new

173 Does underground reguire
more or different access?

understand the impact on
land access of
identification and fixing
problems

186

Existing overhead -

182 streams of weather -
locating issues after an
avent
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Map 7: Theme 6: material supporting the Cost theme

Every electncity markel
I Australia is
frantically trying o
buikd transmission lines

Many communities will 198 all al the same lime. A community will accept
start from assuming that Ralher lhan a bidding war higher costs for

jo4 Nebudgets are endiess. to drive up costs - could 200 y;5nemission If it uses
They need lo understand we coordinate buylng power lacal stall or local
that costs flow drectly and reduce everyana's componants.
through to electricily cosis?
prices.

What ane the key decision
v 192 polnte for chooging

L NI ’
£ Whalgot I between Lhe twe
R #1 Av: 6,70 Dev: 2,90 @
. [ ]

Powerlink given agancy to B0 Costof build and ongoing

consider sensibile 193 Supply chain aperation (0/U) 0 Cost of sasemenl ! hosting
60 trada-afls netwe-fan capex 202 ol lines v cables may be

and opex In considering differant

the timing as well as the

lotal of whole of life 1958 Local iabour

costs.
196 cansider supply chain
45 2. OHEUG Whole of life Issues (labour and Tivare i Seaies: puril
Containing project costs costing for both maleriais) 20 costs ol building the
Mol BGSH eclact wrong scale or location of
T Tttt G D e b transmission
management adoplion of naw P .
tlechnology and 30 Cost of renewable anergy mirastruciure. 207 cosl of anvirenmental - eg
construction mathods. transition (U) avoiding Impacts in
wetiands

What ara the risks

29 Cost impacls on consumens Capital cost of initial 197 affecting cerlainly around
Transparency around Lhe {ou) 3 build - trade off between Capex and Opex cosls,
triggers lor underground cable and
203 under-grounding & exirems Significant cosl tarminal substalion
waathar events, utban 31 difference - which llow impacls (U} bullding on 202, the
density Lo inform the pack Lo electriciy 204 paymenls lo landholder may
cost-benfit analysis cuslomers pe differant depanding on
the impacts

199 Singte Vs double clreuit ©
struciure
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Map 8: Theme 7: material supporting the Delivery theme

293 Compulsory acquisition is
the power that dare not
speak it's name.

understand tradeoffs
224 between underground and

Is it easier to

consider when an UG overheads - 226 progressively add
221 spiution would benefit f"":’ Tm— transmission capacity to
213 Approval processes - time deliverability? — 217 negotiations with an overground line?
it takes —_— landholder and community
219 understand disparity in
218 What is the actual cost - terms of costs re ———— 222 underground is typically ’Il The views of the local
f i nderground and overhead i i B
or undergrounding ,..; grou requires 2x time - 227 Governments, whose shires
> \ 205 Finding encugh skilled are traversed, can help or
/ - people hinder delivery
230 review international case 12 Speed of delivery and the
i ; : i Movel solutions and new
studies and reports navigate multitude of B need to build a lotin 206 (

214 _— limited time (OU) . technology impact
different approval T 208 |E|:IDL!r shurtaggs : deliverability timeframes
processes R #1 Ay: 6,50 qe..,.‘. "-?Q I[éabad;’cL1:UIE|rI3.r skilled = 210 EETDE‘.'T.IE t':lgamt_st O{I'Iler

ur) states, internationally

211 Associated training and
development

Role of governments at all
215 |evels in terms of
pricrities and approvals Completing transmission
55 projects (O & U)in
reasonable timeframes to
achieve renewable targets

Bringing the facts to what
the real costs and

220 implications of
undergrounding from
international experience

[

/
|

[

/
Issue 1: Urgency to get
41 new transmission
commissioned to enable
energy transition (O & U)

Trade-offs where it is

225 appropriate to consider -

not all about costs

e
N\

I

Speed of roll out to
36 facilitate renewable
enargy (both)

35 Technical issues

228 Western Victoria -

Assessment check

and other industries

Huge lack of workers and

209 competing against other
states and internationally
for workforce

Relative impacts - a bit
harder to build

216 understanding on the
project and likely impacts
- may take longer at the
early stage

229 International case studies
EU - stopped Germany

231 Be clear on what is
actually possible

Resource constraints -
212 significant competition

within Australia and

internationally
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Map 9: Theme 8: material supporting the Resilience theme.

Every electncity markel
In Australia s
frantically trying o
builkd transmission lines

Many communities will 1898 all at the same lime. A community witl accept
start from assuming that Ralher lhan a bidding war higher costs for

jo4 Nebudgets are endiess. to drive up costs - could 200 4 4nemission If it uses
Thay need 1o undersiand we coordinate buylng power lacal stall or local
that costs flow drectly and reduce everyana's componants.
through to electricily cosis?
prices.

What ane the key decision
192 pointe for chooging

e P
e ; betwean Lhe lwo
R #1 Av: 6,70 Dev: 2,90 @
_ —

Powerlink given agancy to 50 Costof build and ongoing

consider sensible 193 supply chain operation (O/U) 903z Costof easement / nosting
60 trade-ofls Defwe-fan capex ol lines v cables may be

and opex In considering differant

the timing as well as the

lotal of whole of life 1958 Local iabour

costs.
196 cansider supply chain
45 2. OHEUG Whole of life Issues (labour and Tivare i Seaies: puril
Containing project costs costing for both maleriais) 20 costs ol building the
Yolith AoGE Sratecl wrong scale or locatlon ol
T Tttt G D e b transmission
managemen! adoption of new .
tlechnology and 30 Cost of renewable anergy infrastruciure. 207 cosl of anvirenmental - eg
construclion mathods. lransltion (U) _avmdmg Impactsin
wetlands

What ara the risks

29 Costimpactls on consumars Capital cost of initial 197 affecting cerlainly around
Transparency around Lhe {ou) 3 build - trade off between Capex and Opex cosls,
triggers lor underground cable and
203 under-grounding & exirems Significant cosl tarminal substalion
waathar events, utban 31 difference - which llow impacls (U} bullding on 202, the
density Lo inform the pack Lo electriciy 204 paymenls lo landholder may
cost-benfit analysis cuslomers pe differant depanding on
the imgacts

199 Singte Vs double clreuit ©
struciure
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