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On behalf of Power and Water Corporation, we
acknowledge the Larrakia people as the Traditional
Owners of the Darwin region and the [and on which

this forum is hosted and warmly welcome any

Aboriginal people here with us today.

We also acknowledge the Traditional Custodians of
the lands where all other participants are located
today, and pay our respects to their Elders, past,
present and emerging.
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Welcome to the Future Networks Forum
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Accelerating to a renewable energy system
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Pace of change impacting the electricity system
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Evolving customer expectations

2000 2020 2040
Changing customer base . a—y\ m=mE
iy A T2 A b PR3
Connecting
A'- : ﬁ Connect me to power Connect my solar Connect my micro grid
o\mrgy ()
Powering lifestyle
D T_m‘ Power my fridge and AC Charge my mobile and wifi Charge my EV
—T ™0
Power interrupted
a @ ﬂ Call centre, tell me Info online please Ping my mobile
4;',
Disconnected
i (D I’m doing it tough

Reduce prices please

Give me a deal or I’'m off-grid
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A customer's view - Video

4

Do you think the NT as a whole should increase
the supply of electricity it gets from solar over
the next 20 years?

Watch the video:
https://www.youtube.com/watch?v=90CrpHQXn1o
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https://www.youtube.com/watch?v=9OCrpHQXn1o

Where this fits into 2024-29 proposal

Current Regulatory Control Period 2024-2029 Regulatory Proposal

Immediate (1-2 years) > Short-term (2024-2029) >

Long-term (2030-2040)
| &

I
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Introducing the
Panel

Future Networks Forum
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The Panel

Jim McKay Jo Cruickshank
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Hearing from the
Panel

Future Networks Forum
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Department of INDUSTRY, TOURISM AND TRADE

Darwin-Katherine
Electricity System Plan

Jim McKay - Office of Sustainable Energy




Helicopter view

The goal

50%

of electricity
is renewable

The outcomes

2021 2030
1678
awh

g

Hl Thermal =50%

B Thermal=88%
Large scale solar = 3% Large scale solar = 26%
Bl smallscale solar= 5% Bl smallscale solar= 15%

B Battery Storage = 0%

S

Low cost

5360
5340
5320
5300
5280
5260
5240
5220

5200

Secure Future-proof

$316.6m

50% Renewable Energy
Target by 2030

$346.2m

Business As
Usual

The focus areas

HEEER 320 MW
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Focus Area 1
Solar and Renewable
Energy Hub

Focus Area 2
Storage Batteries

Focus Area 3
Thermal Generation

Focus Area 4
High-spec Security
Batteries

Foous Area 5
Virtual Power Plants

Focus Area 6

Demand Management

Initiatives

Small scale solar (BOMW] s e e
Commitied Large scale solar (G0MW)

Large scale solarin Renewable Energy Hub (180mMWw)

Home & Community Storage(10Ma208wh)

Large scale Storage(100MWY/SE0MwWH)

Retire ageing thermal generation (2008Ww)

Inskall smaller and Faster machines [S0MW)

Install 3 new “high spec’ batteries [105MW)

‘Operate and expand a Virtual Power Plant

Encourage customers to shift energy

use from ewening ko the day

13
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A customer’s energy in 2030

400 HERR 5olar covers almost all
NEEER daytime demand
L[] 1]

350

100 i Surplus solar is stored in batteries

and discharged in the night

250

200

[ | Batt=ry - discharge
150
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Batkt=ry -storage
Froen solsr

Large scale solsr

I Eetind the
mieber solar

Bl Thermal
B Uncerying demand

Thermal plant, with batteries used to keep load sbeady, required overnight.
Thermal plant runs at a low level (lower than today) in the day to provide secwrity but
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Watch a Typical Day in Darwin 2030 video:
Power and Water's network https://www.youtube.com/watch?v=WrWyNO0qgJQXs

Unlocking large scale solar and batteries Unlocking small scale renewables
250 M From little things m Seek Different @ Sunshine for sale
200 _ 1 -
. - _
% 150 M m
E ) _
2 100
=
50
I2'620 IZbZl LZZ)ZZ 2023 2024 2025 2026 2027 2028 2029 —2030

Channel Island

How to coordinate DER?
Renewable

Energy Hub
Virtual Power Plants

e e Demand Management
St Community Batteries

H- Incentives for home
EEER EEEE .
I E— batteries

The Renewable Energy Hub is the most efficient mechanism to transport large

scale renewables from Power and Water’s transmission network
. @4 NORTHERN
%@ TERRITORY
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https://www.youtube.com/watch?v=WrWyN0qJQXs

Future Network Pathways

Overview

11 November 2021
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Analysis on a page

Increasing customer investment
in BTM solar and batteries

BTM resources can be utilised to
provide grid support services
without the need for capital

investment

Greater incidence of low
demand events

Increasing customer adoption of

External drivers of change

Falling costs of large scale solar
EVs and battery technology

Opportunities

Improved energy security and
reliability a possible side effect
of new transmission
infrastructure connecting
dispersed solar resources

EVs can be enabled via V2G
technology to provide grid
support services without the
need for capital investment

Risks

System more vulnerable to
weather events; loss of system
strength and inertia

Uncertain costs of managing
BTM devices

Note: BTM = Behind-the-meter, EV = Electric vehicles, NT = Northern Territory, V2G = Vehicle-to-Grid

Global, national and local
renewable and climate
ambitions

Growth of renewable energy
industries in the Northern
Territory

Existing policy and regulatory
framework may struggle to
evolve to meet the changing
requirements

CutlerMerz



@ Analysis on a page

v

Considerations for the network

Transmission and
generation will need
efficient planning and
coordination

*More generation is needed to
achieve the 50% RET by 2030,
particularly large-scale generation

«Efficient planning will be required to
coordinate generation connections
to the network and minimise costs
on the network (and therefore
consumers)

\ J

4 R

Capability is needed to
unlock the services that
BTM renewable resources
can provide

*Small-scale adoption of solar PV
and batteries is increasingly
prevalent in the network

*These devices have the capability to
provide grid support services and
reduce the need for large-scale
expenditure

*Capability will need to be
developed to unlock these services
and utilise BTM renewables to ease
the burden on the centralised
system

\ J

The impact of EVs can be

significant on the network,
but it is an opportunity to

provide services

«If left unmanaged, EV charging can
have a significant impact on the
network

*Capability will need to be
developed to provide managed
charging to minimise network
impacts

*With the right technology and
capability, EVs can also act as a
battery which can also provide grid
support services

*Capability will need to be

Qeveloped to utilise EVs as a battey

0
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Department of Infrastructure, Planning and
Logistics

NT EV Strategy and
Implementation Plan

Jo Cruickshank
Transport and Civil Services



What are
the benefits
of EVs?

Lower Operational Costs

Running costs of EVs are around 60 per cent to 90 per cent
cheaper than Fuel costs for a conventional vehicle and with Fewer
moving parts, maintenance and servicing costs are lower®.

Reducing greenhouse gas emissions

Transport is responsible for 19 per cent of Australia's
total greenhouse gas emissions and eight per cent
of the Northern Territory’s emissions®.

Supporting the Northern Territory’s 50% by 2030
renewable energy target and managing electricity demand

Managing electricity demand by charging vehicles at peak
solar energy production during the day and lower energy
demand periods during the middle of the day and at night.

Improved Fuel security
Reduced reliance on imported liquid Fuels.

The main benefit [of EVs] to the NT is
the fuel is local, made locally and locally
owned instead of foreign imported oil.

Feedback to the 2019 NT EV Discussion Paper.

Reduced road traffic noise

Improving urban amenity ‘
and improved air guality.

Potential economic benefits

Mew jobs in mining and manufacture related to EV
supply chains and in the renewable energy sector.

e
-
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NT EV Implementation Plan

* reduced registration and stamp duty
fees from-mid 2022

* increasing the number of EVsin the NT |
Government fleet

* Installing chargers in NTG buildings

* Grants for home, workplace and public

EV chargers

 Planning scheme amendments
« Planning for power supply implications

* Providing consumer information

\{
21 :*. NORTHERN
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Implications for electricity systems

* Increased demand

 Encouraging daytime
charging

« V2G

Dynamic charging

Charger installation

22
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A customer's view - Video

?

What do you think about using new
technology like electric vehicles?

Watch the video:
https://www.youtube.com/watch?v=vNIsBioNzM8
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https://www.youtube.com/watch?v=vNIsBioNzM8

You can’t ask that!
Questions for the panel

Future Networks Forum
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The CEO of ECA on the future of energy - Video

/4

What will the energy future look like?

Watch the video:
https://www.youtube.com/watch?v=2Pn8mRpgNBM
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https://www.youtube.com/watch?v=2Pn8mRpqNBM

Future Network
Readiness Plan

Future Networks Forum
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What is the Future Readiness Plan??

Identifies

Network Capability Requirements

Network Focus Areas

EV Vehicle Readiness

/ Informed by \

Powengter

Future Network
Readiness Plan: 2021-
2024

Consumer-led investment in self
generation

Changing industry expectations

Changing policy and political
landscape- including Darwin-
Katherine Electricity System Plan

A4

{

Small scale battery Unlocking small

integration POWel’Wa’ter scale renewables

Demand Management

als )
-G Yy Dymamic
d{hh peration

-
L=

Digital

- ‘) 'JHT Capabilities

-I Low Voltage
@ Visibility

Dynamic Operating
Envelopes

Demand
'.,.||I Management

||||I|m|l..

Readiness Initiatives

Initiatives 1 & 2:

Small-Scale Network
Visibility & Dynamic

(A

Operating Envelope
Pilot

Initiatives 3:
Community
Feasibility Study

Initiatives 4:
EV Charging
Impact Research
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What is it aimed at?

Immediate (1-2 years) > Short-term (2024-2029) Long-term (2030-2040)
_

PowerWa’ter

Future Network
Readiness Plan: 2021-
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Initiatives 1 & 2: Small-Scale Network Visibility & Dynamic

Operating Envelopes

Provides visibility of two-way electricity flows
on the network & dynamic operating capability

N
L

g b =g 9 ';I
MerWater

mmmmmmmmm es . Measured nodes
Limited Covera g
ncertainty quantified
ssssssssss
replace worst-ca se
assumptions.
. 75%
o i n feeder PIL3
] mated
u and quality of measurements on a feeder
Ccr the differences between estimated and measured
ac of voltag t and power reduce.
—— Estimated Sta te  Measured Sta te

: /|
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Initiatives 3: Community Battery Feasibility Study

Understand Value Proposition
for Community Batteries

Network
Alternative to network upgrades to address
constraints

(@) Customers

_battery E Customer
Local customer energy storage service

Market
Wholesale and essential system service
markets
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Initiatives 4: EV Charging Impact Research

Peak demand by 2040 if
we charge EV’s more

/ during the evening
e charge v mare. « A S/
during the day \A : @ :
Growth in vehicles and EVs from 2020 to 2040 : / v
o
THERIME <

Today’s Peak Demand Profile

SOD00

FY2020
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Consultation and
next steps

Future Networks Forum
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Consultation

Consultation Approach Development of Expenditure Plans

People’s Panel

—_JOQ

Customer Advisory

c Committee
/)
Na=2 (owtedge s o PowerWater
Insights 6 é
Feedback +

Future Network &
Retail Forum S

. Future Network
lI' I I Readiness Plan: 2021-

222

Expenditure Plans

PﬂweﬂNa'ter
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Next Steps

i

Develop

Expenditure plans Dec 2021

-Feb 2022
Take insights and learnings from Future

Network Readiness Plan, People’s Panel,
and forums to inform expenditure plans

0 Present & engage
"l” on preliminary
expenditure plans

Present preliminary expenditure plans.
Deep dives. Investment Options

IE]. Customer &
NAlh-g Stakeholder

&eﬂ Engagement

Engagement on how Power and
Water has sought to reflect
customer & stakeholder feedback

C]Wﬁ r'[b Refinement

Expendlture
Plans

Refi nement

N Expendlture
Plans

NOVEMEER 2021

Jan 2023

IZ] Py @ Customer &

\Al\-g Stakeholder

&c Engagement
People's Panels, Retail Forum, Future

Network Forums, Customer Advisory
Committee

—"1[- Draft Regulatory
Proposal

Draft regulatory proposal
released for public
consultation

" Submit Regulatory
Proposal

_| Power Water submits its

Ko regulatory proposal to the
AER
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