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Agenda

# SESSION FACILITATOR TIMING
1 Introductions & updates from Committee Junayd Hollis 10.30¢ 10.40
2 Review of actions JunaycdHollis 10.40¢ 10.50
3 Network Innovation Program Dashboard Alex Moran 10.50¢ 11.05
4 Community Battery Update Mark Appleton & Felix Keck 11.05¢11.25
5 Potential DSO Demonstration Project Alida Jansen van Vuuren 11.25¢ 11.55
BREAK 11.55¢12.10
6 HV Microgrid Triat River Communities Matt Webb 12.10¢ 12.35
7 Network Innovation Investment Reprioritisation Alex Moran 12.35¢ 12.55
8 Recap & next steps Junayd Hollis 12.55¢ 13.00
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A Advanced Voltage RegulatigrStatcomTrial Update 44
B Stand Alone Power Systems Update 48
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Review of Actions

Action Items Status Comments
. : — S : In Progress  No exceptions identified tc
Compare innovation priorities to the feedback on priorities from customers in the CCC and ref :
1 : date, to be considered
back by exception. :
under cedesign process
5 Reference findings of ECA Consumer Expectations research when defining measures of succ Complete See project update for
SAPS. O detalil
3 Provide a view on the potential benefits of the travelling wave technology and the potential sc:  In Progress In progress as part of
a rollout if the trial is success project development
4 | Provide more information on customer interface for community battery trial Corg)lete See S“C:jistalif & 15 for
: : . : . Complete . .
5 | Provide committee with customer partner models for community battery trial ® See slide 16 for detail
In Progress In progress as part of

6 | Provide committee with any technical documentation available for neutral integrity monitoring 1

project development
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Network Innovation Program Dashboard

Workstream Project | Estimated Actual | Committed Status Undate/Comments/Feedback High Level Project Timeframes
Score | Budget $m | Spend $m| Spend $m P 2020 2021 2022 2023 2024

Advanced Voltage

Regulation 3.45 $3.50

Network Insight Program  3.82 $12.33

Fringe of Grid Optimisation 3.71 $4.97

HV Microgrid Trial 3.44 $19.00
Advanced EV Charging

Platform Trial 3.53 $1.30
Grid Battery Trials 3.81 $3.04

Note: Expenditure as at 28/02/2021

'\ Ausgrid
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$0.34

$2.46

$0.23

$0.00

$0.00

$1.71

$0.50

$5.12

$2.38

$0.05

$0.00

$2.37

0

O«

O¢ (W | O«

First LV STATCOM commissioned at Nords Wharf an
. Stage 2LV STATCOMS
successfully operating.

Evolve project IT development underway and customs /T

sign-up commencing at two trial locations. Priority 1 Evolve Project
tranche of DM&C refurbishment complete, Priority 2 Future DSO Visibility Trials

commencing.

Community engagement commenced and RFI evaluawl h
. . .. .. Stage 2Pilot Program

in progress with preliminary shortlisting complete.

T . Stagel - Feasibility
Feasibility studies underway. -
Not yet commenced. Tobe developed

Stagel-Develop and trial

First site installed in February. Customer partner
approved and offer in development.

Stage 2Pilot Deployment

Evaluation

LEGEND

O
o

Project not yet commenced. Remains within timeframes MY Task completed
Project on track to meet budget and key milestones BN  Task on track
Project may be at risk if issues are not addressed. Attention required. [ Task not on track
Project is at risk of being over budget and/or significantly behind in meeting key milestones. NIAC input required



Network Innovation Program Dashboard

Workstream Project | Estimated Actual Committed — Undate/Comments/Feedback High Level Project Timeframes
Score | Budget $m| Spend $m| Spend $m P 2020 2021 2022 2023 2024

Portable All-in-One Off-
Grid Supply Units

Self-

2.51

Healing Networks ~ 3.58

Dynamic Load Control 2.83

Asset Condition
Monitoring

Line

LEGEND

'\

3.17

Fault Indicators 2.75

O Project not yet commenced. Remains within timeframes
[ Project on track to meet budget and key milestones
Project may be at risk if issues are not addressed. Attention required.

[ Project is at risk of being over budget and/or significantly behind in meeting key milestones.

$0.50

$0.63

$0.70

$2.79

$0.70

Note: Expenditure as at 28/02/2021

Ausgrid
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$0.00

$0.17

$0.00

$0.29

$0.05

$0.03

$0.20

$0.04

$2.79

$0.04

0

O«

Some candidates identified during SAPS RFI proc :b
with evaluation to commence in first half of 2021.

Testing of Castle Cove has commenced, impacted/ o= /

COVID and equipment issues.

develop market

Futureautomation trials

Market immature. Will continue to explore options | R EEE
. Tech trials

Bulk smart meter data ingestion into Ausgrid syste | AR

has commenced with evaluation for neutral integrit

issues to begin once analysis software acquired. eutral Integrity Trials

One trial device failed lab testing. Further review ¢ /

devices underway.

Y Task completed
M  Task on track
: Task not on track

NIAC input required

r- NIAC FeedbackVhat other
information would the committee
like to see as projects progress? An
example could be notification of
external media opportunities
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Progress to Plan

Stage 1 criteria Stage 2 criteria

v Positive Cost Benefit Analysis results
(KPMG feasibility study)

v/ Implementation team confirmed

C Positive customer feedback

v/ Suitable sites identified

V' Hardware solution confirmed

v Regulatory exceptions approved
v Research partners confirmed
C Commercial partners confirmed

C Settlement solution confirmed

Stage 3 criteria

C Successful hardware testing

C Successful software testing

Stage 1

Q4 6D 0620
A Customer testing
A Implementation preparation

Key

activities ; A Contract & terms negotiation
i A Partnership agreements

'\ Ausgrid
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Stage 2

4

Q2202071 Q22021

A Contract execution

A Order placement

A Construction & installation

Stage 3

4

Q2 2021 onwards
A Commercial & technical
operation

Total estimate: $5.8m
(previously $2.37m)



Project updateg Engineering & Timeline

Engineering

A Commissioning delays due to operating requirements and Critical
InfrastructureLicenceConditions

A Local control requirements and settings finalised

A Centralisectontrol requirements for later phases in development

Timeline
Commission Bankstown Solar storage Commission Lake Macquarie Testing central control
Commission Beacon Hill Testing local control Market Partner selection Market Services

Network support Initial findings Optimisation
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Northern Beachesg post launch update

Traditional media results
A Between15Feqnn CSo &! dAINKA R O2 Y Yakyhanfiodsn té G G S N& & & UCK KN2ge for ARC

media. Breakfast interview IR
A Reached ove? million peoplehrough these traditional platform. includiny5million via
TVand radio and775k via online newsicles. A
A Top stories includeABC Breakfast radio Sydney, Channel 7, 9 and 10 news Sydney, Daily Control Click image U
Telegraph online and Renew economy. for?SER interview
Social media -

A FacebookCommunity batteries posts were seen4%,000users (first 48 hrs)

A Twitter mentions and engagemeimicreased 150%n the previous week \

A Linkedin26,00G | g 2NJ AYGSN} OGSR ¢AlK ! da3INARQa LI
Fta2 RNRBYUS RRAUAZYIE OASgazZ oAUK UKS
[ AYITSRLY afAlSa¢o ‘

A 11.6 million= Combined total reach of people who saw the community battery story on a
social media platform (others sharing, tweeting or posting about it)

Website / Corporate Comms

A The Community Battery web page received 5,852 unique page views.

A 217 people have registered their interest in hearing more about community batteries since v .
the media launch on 15 Feb.22 in trial area. !

Councill

A Launch covered on Northern Beaches website and in Council EDM, distributed to 150k
residents.

A 2 Councillors attended site briefing 19/Ir SueHeinsand ClrPenny Philpot both very
supportive of the program. Ausgrid to provide a briefing to Councillors.
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https://2ser.com/states-first-community-battery-trialled-in-beacon-hill/

Northern Beacheg customer responseskerbsidedrop-in

Key Statistics

Attendees 26 members of the public; 2 x members of Ausgrid team; 1 x Council representative
Attendees with solar Approximately half

Attendees considering upgrading solar Approximately four

Attendees considering installing solar Approximately 10

Reason for attending Most explicitly identified the invitation letter

Average age of attendees Most >50, though a small number (<5 were less than 50)

Length of time spent at the kerbside Most people (approx. 15) stayed for nearly one hour. All others stayed for betwe2a in.

Key questions raised

What will the financial benefit, and how is the benefit calculated?

What is the relationship between Ausgrid and retailers?

Discussion about solar capacity and whether to upgrade solar panels
Discussion about how participation works if a household already has a battery
What level of kwWh solar generation will make it worthwhile participating?

How is billing undertaken?

[y | K2dzaSK2fR LI NOLAOALIGS AF (KSe& R2yQi
Why was the location chosen?

Does the battery emit any harmful EMF?

Broad discussion about the technical construction of the battery

To To Do o To Do To Do Do Do




Project updateg Customer Engagement Results (Beacon Hill)

:Now

]
Entice Enter Engage Exit Extend
Feb i Apr 2020 Apr i May 2020 Jun 2020 7 Jun 2022 Jun 2022 YTD
|

Entice phase activities so far:

1. Media launch and postcard drop to customers in the trial area (week of 15 February)
2. Letter invitation to register interest and curb side drop in (week of 8 to 12 March)

3. More targeted Entice activities to follow if required

Online registration of interest form results as at 15 March 2020

Small

exporters

Trial interest: Customers in

Medium Large Solar
Exporters Exporters other

trial area 10 9 5* 7 33
Trial interest: Customers

outside trial area but in 21 8 29
Beacon Hill suburb

Trial interest: Customers

outside of Beacon Hill 155 37 192
Total registered customers 202 53 255

* Solar sites that require data and further analysis

Curb side drop in
(11 March, 4pm)

Over 25 local residents cam:

to talk to the Ausgrid
community battery team

Summary of online interest
After 1stand 29 waves of
Entice activities

A 59% of solar customers

(26 of 44) in trial area

A 5% of nonrsolar
customers (7 of 148) in
trial area
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Action 4¢ Sign up journey for customers in a trial area

1 ™ —_
— " oo

® 27 G (5 ol

- X ae
Customer . Formal offer o = Viewing your —_
registers interest e EE‘ to participate = @ energy use $

‘g——a
e uuf)@

Customer
Eligibility onboarding

check Credits for
excess energy

V; Ausgrid
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Action 4¢ Customer App shown below withoutcustomisations

Now
N 0.77 kWh
e Consumed today
0.57 KW 0.02 kWh

Home usage Stored today

H
0.41 0.16
0.41 kW 0.16 kW
Grid Solar Storage 11%
[~ ] Importing
Health
D Battery Working v
0 Battery Inverter Working v
ﬁ Grid Working v
Weather 12.22h of sun

Average daily solar production (based on the past
week)

8.52 kWh

'\ Ausgrid . - a

Connecting commun ities, empowering lives Overview Equipment Alerts Extras Settings

Now

Weather 12.22h of sun
Average daily solar production (based on the past
week)
8.52 kWh

19°C/18°C 6:54

in Kahibah

Moderate Rain = 7:.07

Financials

0.0833 s/kwh

$5.83
$2.47
Battery
B Average State of Charge 25_70/0
28.88 kWh 29.67 kWh
Total Delivered Total Stored
Carbon n the past 7 days
% + &
0.045 63 1
il = a $
[e] Equipment Alerts Exti Setting

A

These images are of the app as
LINBaSYiSR Ay WgKAID
Is without any branding or
customisation

2

'.F

G dKAA R2S3a akKz
St Q

R

The top left widget is animated and
shows near realime values

The battery representation as shown
Is for a behinethe-meter setup, and
will be adjusted to show the virtual
storage setup

The second image shows what is

displayed when you scroll down on a
phone
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Action 5¢ Project update; Customer Partner Selection and Customer Engagemen
Framework

Customer Research and Trial Offer Development

A Qualitative customer research complete and results being used to inform engagement plan and activities
A Customer trial offer legal terms and conditions for virtual storage phase 1 trial offer almost complete
Customer Technology andstallation Partner

A Customer Technology Partner: Vendor selection completed and detailed commercials and Scope of Works in progress fod@pgtomize
development for virtual storage phase 1 trial offer

A Installation Partner(s): Vendor selection almost complete. Detailed procurement and safety review in progress
Customer Engagement Partner and Framework Development (RPS Group)

A Vendor selection completed, initial workshops conducted for 5E framework, development of early promotional materials canoplittce
phase has commenced for Beacon Hill trial area (see next slide)

A Development of customer monitoring and evaluation framework has commenced

NIAC Feedback Sought
1. What does success look like for the customer engagement component of the project? '—-
(eg.high customer satisfaction with participation, high number of customers interested and participating)

2. What metrics are needed to measure this success?
(eg.Net Promoter Score (NPS) is planned to be used as one of these metrics during the project)

3. What metrics or results from trial participants might help inform regulatory change around shared batteries?

4. Any other feedback on customer engagement monitoring and evaluation?
16



Potential DSO
Demonstration Project



Network businesses have been contemplating what our future role is as distribution system
operators (DSOs)

A DSO is expected to dynamically manage network Dynamic System Operation i continuing to provide a safe and reliable service in a dynamic system
capacity and operate the distribution network to: A Maintaining a safe and reliable service whilst optimising the network for supply and use of
A maintain an efficient, safe and reliable service, electricity as it changes throughout the day.
while Flexible Access Services T giving customers options in how they connect to and use the network
A optimise value to customers and the energy A As more and more customers seek to export energy back into the system, connect their electric
svstem. and vehicles or participate i n communi tsigenetwoekracgcsss s ¢ h
y ' o service will no longer be fit for purpose.
A support the renewable energy transition. Dynamic Network Pricing T using pricing as a tool to get more from the existing network

A Pricing the use of the network is complex and requires careful consideration of equity, affordability

r ¢CKAA 61 & LINBaSYGSR G ! dzZaaNRR Qéf”dtfai(ﬂﬁls%;\'?y’eé{e“ i %amqﬁ%byaaoowﬁrwﬁoa&m 99\‘“99 mergoyt the existing network by,
. 2021. The feedback received at this session: or example, dyna naflin

mically sig g to EVs when there Is spare capacity in the network for them to
charge from.

A Enduring relationship between the DSO, the market and System Support T playing a part in supporting the end-to-end energy system
Odza 02 YSNE Q (i NFraméwsdk shbuliBuppmoilhizO A I fincreasingly the things that happen in the distribution network have an impact on the overall
this (see next slide). system and energy markets. By leveraging the capabilities above and collaborating with AEMO,
A Pricing is not the full answerthe industry / government DSOs will be able to provide much more sophisticated support to the NEM.
need to engage with consumers on what the energy
transition means (i.e. sometimes an abundance of energy).

A Not clear how this supports Community Energy Schemes. What a DSO doesndot do:
A22dz2 R KSEtLI AT AlG gl a GNI yat R i &R egeyyingrkelg Fhe Rausds ingtgad of wi§ortigiDFrRSparigigagon in local and NEM

examples for customers. energy markets as they evolve.
A Aggregate and bid customer resources into energy markets. The focus is instead on supporting
NIAC FeedbaclPo you have any additional feedback? traders to do so through a flexible and trusted network service.

~;\ Ausgrid 18
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Traders, the DSO and Market Operators collectively enabling customers to get value from their [

Investments
Objective: Consider markets, network pricing,
and other incentives and use these to develop
simple offerings and solutions to help customers
manage cost / get value from their investments. r
- NIAC Feedback: Do you think
this is in line with customer
expectations?
Objective: Ensure overall supply and Market Objective: Provide flexible, safe and reliable
demand balance (i.e. is there enough  \Gaiss network services that enable DER to

generation to meet peak load and

enough load to absorb peak generation)

participate in markets. Efficiently manage
network capacity and aim to increase the use

in each market. Run efficient markets of the existing network to reduce prices for all.
with low barriers to entry to increase

competition and reduce prices.

‘;\ Ausgrid

Connecting communities, empowering lives
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Day in the life of Edith

Meet Edith. She lives in Sunnyville and recently bought an EV. She signed

#\ﬂ up to the Green Revolution charging service with Provider X that means all
the energy for her car is bought from renewables and her car is enrolled to
ﬁ provide support to the energy system when there are fluctuations in

renewable generation. This is just one of the ways in which Edith is
choosing to live a more sustainable life.

Provider X receives daily updates from the local network on the capacity

available in Edithoés area along with
using the network. They also monitor the forecast market prices for energy
and combines this information with Ed

charge when there is spare capacity in the network and an abundance of
cheap renewable energy being produced.

It is a sunny day in Sunnyville, as is often the case, and Edith decided to

have |l unch in the garden. I n her driwv
energy produced by the array of solar farms on the outskirts of town.

However, a cloud is pulling in from the coast and is covering several solar
farms. This has caused a sudden short

Market
Operator

S’

'\ Ausgrid 20
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Day in the life of Edith (continued)

Luckily the energy system is set up to balance out the supply and
demand. The Market Operator signals for a large-scale battery in the
area to discharge, but soon it is clear more help is needed.

The local DSO lowers the voltage across the region to reduce how

much energy is being consumed. This drop in voltage is made

possi ble by Edithds EV that, together
community battery, are propping up the voltages in the nooks and

crannies of the distribution network that are now running at too low a

voltage due to the regional change. This is enabled by network

support agreements that the local DSO has with Provider X and

others like it in the area.

ot her 9EVs “and the DSO0&6s

=

After a while the cloud moves on and by the time Edith goes back Market
inside to wash up her plate the system has reverted to normal. She Operator EEAED

notices a message on her phone, thanking her for supporting the
system during the recent event. | f it WasWt, and the crect
her bill at the end of the mont h, Edith reall ul dndét even have

known anything happened.

'\ Ausgrid 21

Connecti gcommu ities, empowering lives



Ausgrid is considering running a demonstration of how DER can be integrated without a central

Market Place that attempts to eoptimise.

Purpose of project

A Demonstrate a faster and cheaper solution for integrating DER, where:

A DSO responsible for managing network capacity.

A AEMO responsible for markets (for this project i noting the DSO would also
support local energy markets).

A Trader responsible for integrating this into a simple product for customers.

A AEMO & DSOs work together to optimise network capacity and market
outcomes at a strategic level without a central platform trying dispatch for
both.

A Demonstrate an incremental approach that is flexible and can scale as customers
take up new offerings.

A Co-design a model with customer, traders, networks and AEMO that can expand
to other states.

Project staging
Engagement + Sprint Showcases

Setup Stage la Stage 1b

Project Establishment &  Customer benefiting from Dynamic Operating

Expand to multiple DSOs

Key risks and issues

A Issue: Ausgrid ability to support trial with significant resources
committed to Community Battery and other innovation trials.

A Risk: Time delay in obtaining ARENA funding.
T Mitigation: Staging project to commence work while awaiting
ARENA funding
A Risk: Demonstration project could struggle gaining sufficient visibility.
T Mitigation: Marketing and engagement to form key part of
delivery.
A Risk: Cost of billing system changes.
T Mitigation: No changes to billing system 1 settlement between
Reposit and Ausgrid outside of production systems, however
using project to establish tariff development process.

r Ausgrid is contemplating a demonstration
- project of this model to feed into the current

debate on future market designs and

Expand associated roles and responsibilities. Pricing

Working Group members expressed their
support for such an initiative.

] NIAC Feedback: Would you be supportive in

principle with funding the Ausgrid part of this

Visibility Network & Markets Limits & Responding to and multiple aggregators
Pricing Signals through System Events leveraging Evolve Project
\ Trader I\

127 18 months

'\ Ausgrid
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through Network Innovation?

127 18 months
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How would this project compare to other initiatives in the portfolio?

Prioritisation Principles

Maintains safety for employees & the
community

Improves fairness
Accelerates de-carbonisation
Lowers costs for customers
Improves resilience

Solves a specific problem

Improves the economic utility of new
and existing assets

Uniqueness of problem and
collaborative opportunities

'\ Ausgrid
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17%

14%

14%

13%

12%

11%

10%

9%

100%

Rating

a ~ W N

Voltage :\:‘estl\gg[:
Regulation
3 4
3 3
4 4
3 5
3 5
5 3
g 4
4 2
3.45 3.82

Rating description

Project does not impact progress on this principle

Rating of existing initiatives in proposal for reference

Optimise HV EV Charging Community
Frlnge i Microgrid Platform Batteries
Grid
4 4 2 8
5 4 5 5
3 3 4 4
4 3 8 3
4 4 2 2
g 8 4 5
4 4 5 5
2 2 4 4
3.71 3.44 .58 3.81

Project will have a minor impact on advancing this principle for Ausgrid and our customers

Project will have a moderate impact on advancing this principle for Ausgrid and our customers

Project will have a significant impact in advancing this principle for Ausgrid and our customers

Project will have a major industry wide impact on advancing this principles

Portable

Supply
Units

251

Sarsenns load”  condior
Control Monitoring
3 2 4
4 3 2
2 8 1
® 4 3
4 2 4
3 2 4
5 4 4
3 3 4
3.58 2.83 3.17

Line Fault
Indicators

2.75

have any feedback on the preliminary
assessment of how this would compare?

I . NIAC Feedback: Do committee members
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| dZAINARQE WAOGSNI / 2YYdzy AU ASa

Ausgridodés river communities experience poor reliabilityOandjlg2020 Th
storms, during which communities in the Hawkesbury experienced significant outages.

Background:
A Poor reliability has historically been driven by:

challenging characteristics such as dense vegetation and proximity to
Geography cliffs and waterways (in many instances communities can only be
accessed via ferry) leading to poor access and high outage durations

exposure to destructive weather events such as storms and bushfires

Weather leading to high outage frequencies

extended network distances between customers and their closest zone
Legacy substation given these regions ex
discrete southern and northern network areas

9 @

A Prevailing conditions drive an imperative for Ausgrid to act. Recent developments which are
supportive of a timely strategy for enhanced reliability for river communities are as follows:

recent upgrades in West Pittwater have been noticed by other river
communities. Word of mouth is driving an increase in enquiries regarding
potential reliability upgrades

decreasing technology costs mean that Stand Alone Power Systems
Economics (SAPS) are now a viable option in some situations and these
communities could be perfect candidates

COVID-19 and the Victorian Bushfires Royal Commission (2009) have
Discourse driven the availability of incremental funding for supporting vulnerable
communities and vegetation management respectively

Word of
Mouth

®©®

A Blended arrangements of network options as well as Microgrids and SAPS to address reliability
were investigated.
A Given the large number of potential arrangements, a programmatic method was deployed to

identify the arrangement which would yield the best NPV outcome.




River Communities have distinct characteristics

2,797 Ausgrid customers living across 25 river communities experience poor reliability driven by poor access and destructive weather.
Outage duration performance across these communities underperforms against reasonable standards by a magnitude of up to 7x.

Characterisation of the Problem:

A River communities spanning the Hawkesbury and West Pittwater regions of the Ausgrid

network (highlighted red in Figure 2) experience poor reliability of supply driven by challenging
geography, destructive weather and the legacy of a merging of 2 discrete networks.

A Highlight statistics relating to the river community region are as follows:
Customers: 2,797 Ausgrid customers across 25 river communities? (and 4 sites with no

mains supply);

Topology: customers are supplied by 9 feeders out of 7 zone substations?;

Outages: Hawkesbury River Community customers experience poor outage
performance, with the majority of distribution substations in these areas underperforming

against

reasonabl

e short rur al SAI DI

to note that distribution substation level performance in this subset of the network
appears poor however compliance against license condition targets is performed at the
feeder level and also considers higher performing distribution substations on feeders

shared with the poorer performing subset being investigated.

SAIDI by DC

(SAIDI)
8,000

7,000 [ez

6,000
= 5,000
< 4,000
¥ 3,000
2,000
1,000

0

Qe

Cenmze,
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0 ) 50 _ 100 "
DCs in Hawkesbury River Communitie:

(Sorted by Descending SAIDI)
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S

SAIFI by DC
(SAIFI)
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Xy,
‘‘‘‘‘‘

SAIFI

@
i,
(i

) 50 _ 100 . 150
DCs in Hawkesbury River Communities

(Sorted by Descending SAIFI)

standar ¢

1. Which sit within 11 network topology groupings
2.  Berowra Pall, Berowra Pal8, Berowra Pa21, Careel Bay Pa28, Mona Vale Pal0, Peats Ridge Pal, Somersby Pal7, Umina Pal3L and Woy Woy Pal4

Wisemans Dharug
Ferry National Park

Gunderman

singletons Mill

Key:
D Water Access Only

Water / Road Access

Water Access Only
(No Mains Supply)

[

Fiddletown

Arcadia

Fagan Puvko

Middle Dural

Berowra

Valley
National Park

Figure 2. Highlighted vulnerable river communities analysed as part of this investigation.
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A Different Approach to Optimal Investment Investigation

46,734 potential arrangements of network solution, microgrid and SAPS investments were tested to identify the optimal investment

arrangement from an NPV perspective.
Approach to Identifying Optimal Investment Decisions:

An investigation indicated that reliability could be addressed by a blend of:
A 21 discrete network solutiofds
A The potential deployment of a Microgrid in Moonklponey, Bar Point and Berowra
Waters / Calabash Bay respectively; and
A Several degrees of potential SAPS deployment based on economic fedsibility

46,734discrete solution arrangements made up of the above were tested programmatically to
identify the optimal arrangement of investments from a portfolio of network and-network
investment options (refer to Appendix@Potential Technologies for further detail on the
technologies which would make up a potential holistic approach).

3 outcomes have been proposed for further investigation:
A. The optimal investment arrangement for the best NPV outcme
B. The optimal investment arrangement for the best NPV outcome if a Microgrid were to be
deployed in Mooneyooney, and
C. The optimal investment arrangement for the best NPV outcome with Microgrids deployed in
MooneyMooney, Bar Point and Berowra Waters / Calabash Bay.

Given the innovative nature of the proposed approach and the focus on improving the quality of life
for remote communities, this project aligns with the timing and objectives of government stimulus
and ARENA funding. We would pursue a blend of funding to support the development and
implementation of a strategy for the reliability of supply for our river communities.

18 interconnection driven solutions and 3 open point / reconductoring solutions.

‘;\ Ausgrid
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PwhpE

It was noted that this scenario features a Microgrid deployment in Bar Point.

15.0

10.0

o
[=}

NPV (20 Years)

(5.0)

(10.0)

(15.0)

20 Year NPV Outcome of Investment Permutations
(Real FY20 $m)

Overinvestment: further investment beyond this point yields NPV outcomes which can be
achieved at less cost.
Outcome A

Cost: 2.6m Qutcome B
NPV: 5.6m Cost: 2.5m
Benefit/Cost Ratio: 3.0 NPV: 4.9m

Benefit/Cost Ratio: 2.8
Payback (Yrs): 5

Payback (Yrs): 5

Outcome C

Cost: 3.0m

NPV: 3.5m
Benefit/Cost Ratio: 2.1
Payback (Yrs): 8

Value Destruction: these

investment arrangements cost (bo .

more than the benefits generated (]

through investment.

- 5.0 10.0 15.0 20.0 25.0

Investment

Figure 3. Outcomes from investment arrangement testing.

Note that STPIS was not included as cash out for STPIS is calculated at the feeder level (i.e. bad individual community performance is diluted by higher performing parts of each feeder).

SAPS deployment was limited to sites within each arrangement which were not addressed by either a network solution or a Microgrid.

30.0
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Alternative Portfolios

Several portfolios deliver an improvement to estimated Customer Minutes Interrupted (CMI) (and SAIDI outcomes) relative to the Oftimal
|l nvest ment 0 scenario while remaining NPV positive.

Alternative Scenarios: CMI Improvement by Level of Investment and 25 Year NPV

CMI Improvement

M < 37,000

1 37,000 i 72,000

1 72,0007 110,000

110,000 i 140,000

A It was hypothesised that of the 46,734 scenarios tested, a subset of _1140,000 i 180,000
alternative portfolios would exist which provide a stronger reliability benefit 11 180,000 i 210,000
while remaining NPV positive. Several steps were undertaken to select - M > 231,000
alternative scenarios for further investigation.

A ¢CKS ahLIAYFHE Ly@SadayYSyié aoOSylFINA2 RStEtAOSNE adNBy3 FAYFIYOAlt 2dzid2
however delivers limited benefit in reliability terms (refer to Appendix B
Impact by Community for Proposal A.

[ §R5 i AZzylt Fylkteéeara ol a dzy RSNIF{1Sy A y' 0( h L u\ﬁpmbﬂIEngf)fllé(r)T?ei?dngt,fjollos
LygSauyYSyuéeé aoOSYyFNA2d o FEA& FylFfeéea 7\51 %Empvmw
estimated improvement to CMI relative to level of investment and \AAVG Est. CMl Improvement: 193,721
estimated NPV for each potential investment arrangement. _" \\ Current AOpti mal
i CMI improvement outcomes (for all scenarios) were divided into 2 e, hnvestmentd Portf
. . . . o N st. NPV: $5.6m
quartiles so that top quartile outcomes which were NPV positive could s ! . * _ AEst. CMI Improvement:
be identified. s . . W;;‘,,,w. h, 104.534

A 0'\'0':::” iy

A LG sFa FT2dzyR GKIG T7TZHno aFSFarofSé LN F:
being able to deliver top quartile levels of CMI improvement. 15
T An additional metric was formed to demonstrate CMI improvement
per investment. This metric was used to identify the optimal portfolio
2LI0A2y FNBY gAGKAY GKS TXHno a¥FSlFaao
proposal (Proposal D) using this basis follows. o £

Connectmg communities, empowering lives

'\ Ausg rid 28



CMI Improvement Focused Investment

This arrangement costs $4.8m, has a 25 year NPV of $5.1m and a payback period of 9 years. This option drives an estimated CMI

improvement of approximately 180,000 minutes.

e )
1. Open Point Changes to Redirect a Small Section of
Somersby Pal7 to Peats Ridge Pal3L $0.0: deployment
of changes to open points to reduce the number of
downstream customers impacted by outages on Somersby
Pal7 which occur closer to the zone (reduction in
customers impacted in a subset of outages).

\ y,

f2. Brooklyn Bridge Connection Over RMS Bridge
$2.3m: an 11kV interconnection across the Hawkesbury
river by means of a cable attached to the existing Brooklyn
Bridge (supported by negotiation with the RMS). This
option will require sections of OH to connect to the existing
network and OH uprating at either end to support benefits

go both sides of the river. )

/ | and the Western Foreshores.

Key:
(O Network Solution

(::l Non Traditional Solution

lo- ------------------------------------------ s‘
o | 1
|3 2 SAPS deployments $0.3m2: deployment of SAPS to i
|support 2 sites which are not served by a network i
1 upgrade These sites are as follows: i
AMar |l owds Gul |l y: PT14482 on
AMar |l owds Gully: PT18046 o:n
___________________________________________ /
4
e 3

4. Scotland Island Submarine / Short Under-Bore
Connection $2.2m3: a submarine cable with short under-
bores at either end. A smart switch is positioned on the
northern side and S16272 has Supervisory control added
to the RMI. This option forms a ring with Scotland Island

RN

1.  Sites were chosen based on desktop analysis i a detailed site selection process including physical examination of sites for suitability will be undertaken once an investment direction has been agreed.

Connecting communities, empowering lives

“>\Ausgrid
'\ usgrl 2. Note: the Scotland Island Submarine / Short Under-Bore project is underway.
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Combined CMI Improvement & Innovation Investment

Outcomes from the investigation process informed the development of a proposal balancing innovation outcomes and improvements to reliability.

This proposal costs $7.0m, has a 25 year NPV of $3.4m and a payback period of 13 years. It has an estimated CMI benefit of approx. 190,000

minutes.

(2. Brooklyn Bridge Connection Over RMS Bridge

'\

Go both sides of the river.

1. Open Point Changes to Redirect a Small Section of
Somersbhy Pal7 to Peats Ridge Pal3L $0.0: deployment
of changes to open points to reduce the number of
downstream customers impacted by outages on Somersby
Pal7 which occur closer to the zone (reduction in
customers impacted in a subset of outages).

( )

. J

$2.3m: an 11kV interconnection across the Hawkesbury
river by means of a cable attached to the existing Brooklyn
Bridge (supported by negotiation with the RMS). This
option will require sections of OH to connect to the existing
network and OH uprating at either end to support benefits

|3 Berowra Waters / Calabash Bay Microgrid $1.2m:
|deployment of a Microgrid solution in Berowra Waters /
|Calabash Bay (on Berowra Pal8) to deliver reliability
|benef|ts to customers in Berowra Waters / Calabash Bay
|as well as further benefits including storage-as-a-service,
|Wholesale FCAS, customer savings and DER headroom.

Ausgrid 5

onnectmg commumtues empowenng lives
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Key:

O Network Solution (::l Non Traditional Solution

: lsupport 2 sites which are not served by a network

i 4.2 SAPS deployments $0.3m?: deployment of SAPS to

upgrade These sites are as follows:

AMar |l owds Gull y:
AMar |l owds Gull y:

15. Milsons Passage / Milson Island Microgrid $0.9m:

‘ﬂ:deployment of a Microgrid solution in Milsons Passage /

| Connection $2.2m2: a submarine cable with short under-

‘| to the RMI. This option forms a ring with Scotland Island

1 Milson Island (on Berowra Pal1l) to deliver reliability

1 benefits to customers in the water access communities of
1 Milsons Passage / Milson Island, as well as further

1 network support and DER capex deferral benefits.

6. Scotland Island Submarine / Short Under-Bore

bores at either end. A smart switch is positioned on the
northern side and S16272 has Supervisory control added

and the Western Foreshores.

h J

Sites were chosen based on desktop analysis i a detailed site selection process including physical examination of sites for suitability will be undertaken once an investment direction has been agreed.
Note: the Scotland Island Submarine / Short Under-Bore project is underway.

| -
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NIAC Input Sough¥mg

A Using the modelling of multiple scenarios, we can choose
from strategies which optimise for different factors:

o0 Best benefit to cost ratio

0 Lowest cost per customer minute saved
o Most customer minutes saved
0

Greatest number of customers/communities receiving
an improvement

Does the NIAC have a preference on which?

A We are currently actively considering the resilience of
our network and customers in the face of further climate

change

Does the NIAC see value in strategies like this one for
cost effectively supporting resilience?

'\ Ausgrid
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Network Innovation Program
Investment Reprioritisation




Network Innovation Program InvestmentReprioritisation

A As presented at this meeting, there is a need to reprioritise the planned Network Innovation Program funding
profile. This will account for:

A Additional funding required to successfully complete some projects (e.g. community batteries)
A Additional funding for proposed new projects (e.g. potential DSO Demonstration project)

A There are several ways by which this reprioritisation can be achieved including:

1. Reallocation of funding from other existing Network Innovation Programs (i.e. total value of Network
Innovation Program remains the same)

2. Increase the overall value of the Network Innovation Program (i.e. a reallocation from other network
capex programs)

A Options, including advantages and disadvantages, are presented in this section

r NIAC Feedback: Do committee members have a high level preference for

the best way to reprioritise funding?
33



Network Innovation Programg Revised Regulatory Proposal Forecast

A The program was initially
proposed as a fairly flat profile
across the regulatory period

A Typically, programs were split
over a number of years to ensure
deliverability of outcomes

'\
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$12,000,000

$10,000,000

$8,000,000

$6,000,000

$4,000,000

$2,000,000

REGULATORY PROPOSAL FORECAST INNOVATION PROGRAM EXPENDITURE

B Advanced Voltage Regulation

® HV Microgrid

Portable Supply Units

B Asset Condition Monitoring

Line Fault Indicators
5141,356

5125,354

Portable Supply Units
51,177,964

Network Insight Program
£2,434,928

2020

Dynamic Laad Contra
5176695

Grid Batteries

/ $117,756

Network Insight Program

M Fringe of Grid

W Advanced EV Charging Platform Grid Batteries
M Self Healing Network
M Line Fault Indicators

Line Fault Indicatars
5141356

Advanced EV Charging Flatform
$254,431

Lime Fault Indicatars
5141356

Grid Batteries
$1,766,946

Metwork Insight Frogram
52,484,528

2021

Self Healing Network

5126,854

Zelf Hea

MNetwark Insight Pragram
52,484,928

2022

Optimisation

B Dynamic Load Control

ling Network
$126,854

Self Healing Network Line Fault Indicators
£126,854 5141,356

Network Insight Fragram

- - o

2023

Self Healing Network Line Fault Indicztars
5126,854 $141,356

Network Insight Frogram
$2,484,928

2024
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Network Innovation Program Current Actuals + Forecast (graphical)

A As previously reported, a
number of hurdles have been
encountered in the scoping and

development of some programs,

leading to expenditure in early
years being less than forecast.

A Forecast expenditure profile has
been adjusted to account for
lower spend in early years

A A tabular view of this data is
presented on the next slide

'\ Ausgrid
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$18,000,000

$16,000,000

$14,000,000

$12,000,000

$10,000,000

$8,000,000

$6,000,000

$4,000,000

Fri

$2,000,000

BREAKDOWN OF FORECAST INNOVATION PROGRAM EXPENDITURE

B Advanced Voltage Regulation
® HV Microgrid
M Portable Supply Units

Network Insight Program
W Advanced EV Charging Platform
Self Healing Network

B Fringe of Grid Optimisation
W Grid Batteries
B Dynamic Load Control

B Asset Condition Monitoring M Line Fault Indicators
Line Fault Indicatars, $352,844
Portable Supply U
$142,606
Advance: d EV Charging Platform
$397,942
Asset Condition Monitoring | ne Fault Indicators, $283,949
$786,187
Dy \amic Load Control
$582,680
G id Batteries
$258,000
Self Healing
Network, ...
Asset Condition Monitoring Line Fault Indicators, $43,686
$1,046,870
Dynamic Load Control
$89,912
Asset Condition Monitoring
$8,651 Network Insight Program Network Insight Program
nge of Grid Gptimisation $3,390,007 $3,290,007
$23638 Self Healing Network, $167,950
]
. G": Batteries Network Insight Program
5 227,319 $2,755,018
Nztwursklr;;ht P;ngl:m N rk Insight P ©
gh el $1,233,509
AdvaricedVoltage Regulation $181,625 AdvanicedVoltage Regulation '$191,221
2020 2021 2022 2023 2024 35



For Information:

A. Advanced Voltage Regulation
StatcomTrial'Update




First L\StatcomCommissioned NordsWharf, Lake Macquarie

Installed on a low voltage distributor,
approx. 400m from the transformer,
with 105 customers including 22 solar
customers

A Commissioned on 27 February 2021

'\ Ausg rld
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