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Agenda

Item Lead

Welcome, Acknowledgement of Country Ryan Batchelor (Nous) 5 min
Quick project status update Nick Regan (AEMO) 5 min
Cost Benefit Analysis methodology presentation Jonathon Curry (Deloitte) 50 min

Close and next steps Ryan Batchelor (Nous)
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We acknowledge the Traditional Owrfe"ps of country throughout Australia and
recognise their continuing connection to land, waters and culture.

We pay our respects to their Elders past, present and emerging.
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Project EDGE update

Current position
« Continuing to develop key platform functionality and capabilities along the path to Milestone 3.
 Trial formally begins with go live date on May 1, 2022 with basic functionality.

« Signed up 50 customers into the trial and have begun a formal EOI process to onboard additional
aggregators into the program

* Project EDGE Research Plan has been published on the AEMO website

Key upcoming activities

« Deployment of the live marketplace and platform environment

« Continue engagement with key stakeholders

« Progress customer acquisition for next phase (including additional) C&I customers



AEMO has published the Project EDGE Research Plan

« The Research Plan forms the foundation of &
project EDGE test activities. EDGE

* The Research Plan will guide the delivery
of Project EDGE and creates the pathway
to generating an empirical evidence base February 2022

Project EDGE Research Plan

« The plan was developed using an iterative sl L e e T
approach with broad stakeholder

engagement feedback.
E)AEMO mondo AusNet

programs/nem-distributed-energy-resources-

ram/der-demonstrations/project-edge



https://aemo.com.au/initiatives/major-programs/nem-distributed-energy-resources-der-program/der-demonstrations/project-edge

Cost Benefit Analysis
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DIF Workshop

Deloitte .
10 March 2022 Access Economics



Agenda

1. The CBA's purpose, process and key assumptions
* Purpose of the Project EDGE Cost-benefit analysis (CBA)
* The Project EDGE CBA process
* CBA Timeline
+ Key CBA assumptions
2. CBA inputs from Technical Modelling

» Key CBA elements and their relationship with the Project EDGE
Technical Modelling

* Whole of System Modelling methodology
» Example State and National experience and results
3. Stakeholder engagement plan

* Consultation timeline
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4. Key identified CBA costs and benefits

 Expected benefits associated with Project EDGE

 Expected costs associated with Project EDGE
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The CBA’s purpose, process and key
assumptions
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Purpose of the Project EDGE Cost-benefit analysis (CBA) @
D

The Project EDGE CBA purpose How EDGE’s DER Marketplace would operate from an electricity

. . customer’s perspective
Project EDGE establishes a DER Marketplace where customer DER would be

used by DER aggregators to provide DER services in exchange for customer

and aggregator benefits. m

The purpose of the CBA is to identify and analyse whether the Energy Demand &

. . . . . Geaneration Exchange
implementation of an operational distributed energy resources (DER)

Marketplace (after the proof-of-concept version is tested in the Project) is Individual homes
in the long-term interests of electricity consumers.

Aggregators will only use
DER in the way agreed to
by the customers.

A\
B @
hO4

and businesses DER Marketplace
2C) powered by EDGE

The CBA also assesses the conditions under which a DER Marketplace Customer make the choice to engage an
aggregator, allowing the cggregater te

would be in the long-term interests of consumers (for example, through its deliver electicty services using the
expected impacts on DER operation, penetration and customer demand)in

line with the national electricity objective (NEO).

If so, the CBA will also assess under which scenarios adding more _G_:fu y
complexity and sophistication to the DER Marketplace may be justified. The aggregator will provide
v volue to the customer boased
. . . . . . . . on how their DER is used in
An example of this is assessing how distribution network limits should be the marketplace.
. N o o o . . The custamer is in control of how their DER s used by
considered in wholesale dispatch and how DER participation in central choasing which aggregator to engage.

dispatch should be progressively achieved.
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The Project EDGE CBA process

Development of the CBA

The CBA for this project will be developed through the following:

1.

Define a development path to be tested. Under the scope of this project, this involves the establishment and operationalisation of a DER
Marketplace

Define a counterfactual development path which will be used as a base case to be compared against the development path. It should be stressed
that while the development path acknowledges the progressive deployment of distinct, functional feature sets as the DER Marketplace is
increasingly operationalised, the value generated from each stage of feature addition is not necessarily mutually exclusive of precedent works,
nor is it able to be assessed mutually independently within the Project

Identify and quantify the present value of costs that will be borne in order to establish and operate a DER Marketplace, making sure to only
include costs that would have not occurred under the defined base case, which include and are not limited to:

* project development costs
« operating and maintenance costs

« costs incurred due to the law, regulations or other administrative requirements

Identify and quantify the present value of benefits that will be recorded as a result of the establishment and operationalisation of a DER
Marketplace, again including only those benefits which are additional to the base case

Based on estimated costs and benefits, quantify the net economic benefit of a DER Marketplace under agreed scenarios.
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CBA Timeline

Milestone 2 - CBA Process and Methodology Report

Milestone 2 - CBA Chapter : Public Interim Project Report

Input Into Research Plan

4

Milestone 2 - Contribution to Lessons Learnt: Public Project Report

Project Kickoff CBA Delivery Plan
12/08/2021 10/11/2021

Ongoing Stakeholder Consultation
Aug 1- Mar 20

Interim Quantification of Impacts
Aug 1- Oct 31

Development of Scenarios and Base Case
Aug 1- Jul 24

Milestone 3 - Contribution to Milestone Report: Incremental CBA Development

*

Milestone 3 - Contribution to Standalone Lessons Leamnt Report

. o

8/02/2022 . 9/05/2022
1
1
March DIF May DIF July DIF
Mar/10 May 1 iy

1

1

' Daaputiieannc ¢
| Jun 1 - Jul 24

1

: Techno Economic modelling
| Jul 25 - Oct 31

1

1

1

1

1

1

1

1

We are here
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Milestone 4 - Contribution to Standalone Lessons Learnt Report

+

7/08/2022 5/11/2022
Sept DIF Review Draft Techno-Economic Findings
Sep 1 Nov 1

H Milestone 4 - Contribution to Milestone Report : Incremental CBA Development

Milestone 5 - Final CBA Findings Report
Milestone 5 - Contribution to Lessons Leamt : Public Project Report
Milestone 5 - CBA Chapgw: Public Project Report

¢

3/02/2023 4/05/2023

March DIF
Mar 20

COplevelopre @
Nov 1- Feb16

pE it h
Feb 17 - Mar 19

CBAFinal Issue l
Mar 20



Key CBA assumptions

The key assumptions that will be incorporated into the CBA are outlined below.

Project EDGE CBA Parameters and inputs

Parameter Input

Customers, Aggregators, Retailers, Distribution Network
Referent groups Service Providers (DNSPs) as Distribution Service
Operators or Distribution Network Operators, AEMO

Period of analysis 20 years
Base year FY23
Discount rate (lower bound)' 4.83%?2 (subject to change)

To be determined based on the identification of risks

e . 3
Sensitivity analysis during stakeholder engagement

T As per AER CBA guidelines, the lower boundary discount rate should be the regulated cost of capital.

2 AER (April 2021), Final Decision AusNet Service Distribution Determination 2021-2026, < https://www.aer.gov.au/system/files/AER%20-%20Final%20decision%20-
%20AusNet%20Services%20distribution%20determination%202021%E2%80%9326%20-%200verview%20-%20April%202021.pdf>

3 Required to test how robust the outputs are to different input assumptions.
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CBA inputs from Technical Modelling

© 2022 Deloitte Financial Advisory. Deloitte Touche Tohmatsu. CONFIDENTIAL AEMO CBA Project EDGE 14



Key CBA elements and their relationship with the Project EDGE Technical Modelling @

The CBA will require important electricity market inputs to be developed through technical modelling.

These inputs and the CBA variables that they would affect are covered in the figure below. The CBA Framework and its inputs from the
Technical Modelling

Technical Models (inputs to CBA) Cost-Benefit Assessment Results (CBA outputs)

Generator Costs Generator Benefits

Reduced FCAS Revenues Lower O&M Costs

wSim Outputs R Lower Energy Revenues

Generator and VPP Revenues Lower LRET Certificate Revenues

Lower Retailer Obligation Revenues

Retailer Settlement Costs

Transmission & Distribution Costs Transmission & Distribution Benefits

DER Enablement Costs Decreased Augex Costs

uSim Outputs > Decreased Repex Costs Whole of System Net Benefits by Scenario

Consumer DER Totex Generator Net Benefits

Transmission & Distribution Net Benefits

Network Totex (excl. LV/HV Totex)

— —>
X . . Retailer/DER Aggregator Net Benefits
Retailer/DER Aggregator Costs Retailer/DER Aggregator Benefits
Consumer Net Benefits
Reduced Consumer Revenue Lower Wholesale Market Costs
. e Higher Network Costs Lower Retailer Obligation Costs
dSim Outputs
T AT — Higher DER Costs VPP Program Payments
LV/HV VPP DER Program Totex - - Inputs
LYY CorenGnE B Erar el Consumer Costs Consumer Benefits - = Costs
DER Technology Costs Reduced Electricity Bill - - Benefits
» Reduced Petrol Bill - _ Net Benefits
VPP Program Payment
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Whole of System Modelling Methodology

Load, DER penetration and DER

The Technical Modelling that will be conducted by Energeia will
utilise their whole-of-system modelling platform, which is itself
comprised of modelling sub-platforms.

Energeia’s bottom-up, whole-of-system modelling
methodology is depicted here.

Through this process, Energeia:
* models customer behaviour including DER adoption

e then turns this behaviour into 30 minute interval load
profiles

* maps the load profiles to distribution and transmission
assets, costs and revenues, national electricity market
(NEM) wholesale market prices, and ultimately network and
retail tariffs

« feeds those results into the consumer behaviour model.

Energeia’s Whole of System Modelling Methodology

Y

e ™
. Underlying
E:f'.:t"c;y Tech Costs Forecasts Network Ut'l%\ g':’.
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| | | [ [ |
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Casts Network
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B ehaviour D,“ﬂ;ﬁ;:':y Price
Model Forgone Network Revenue Impact
Net System Load Profil
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CONFIDENTIAL

Input

Output




Example State and National Cost Benefit Assessment experience and results

Energeia’s techno-economic modelling tools
are already configured to model discrete

@)

effects of DER enablement and integration. Illustrative Cost Benefit Assessment by Stakeholder
g s25
o
The example slides to the left illustrate our a O —
ability to report on impacts by stakeholder, > ziz = B
and to identify the contribution of discreet e 05
- . L] .
technology, including systems and DER. 7 soo . . . I N == ==
1 2 1b. 2b. 1c. 2c.
We will augment our existing p|atforms ® Network Peak Demand Costs Network Hosting Capacity Costs Elect.ricity Costs
. . . . Gas Costs Solar PV Costs Appliance Costs
using our rapld prototyping technlques, B Gas Connection Cost Network Augmentation Costs  m Appliance R&D Costs
Wthh WIII enable industry CO'deSign Of the B CO2 Emissions Costs H Policy Implementation Cost
technical modelling solution for the project
(detailed in next slide).
Illustrative Sensitivity Analysis — Note DERMS/DEO
5 $1,200
< $1,000 -
& $800 —
2 $600 |
S $400 I I e —_—
5 $200 - — -
g so -2 . . . . —a .
£ -$200

No Heat Pump NoWH/EV No4kWhs NoHVACDR No DERMs/ No CRPs
Preference DR Storage DEOs

mSlb mS2b mSlc mS2c
ENERGEIA
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Stakeholder engagement plan
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Consultation timeline @

®

1:1 Targeted
Consults

Over the course of the project, all project stakeholders will have an opportunity to review and consult on project
methodology, research plan, assumptions, and draft findings. Consultations will occur roughly every three months,
with emphasis on ensuring clear communications lines are established with the sub-group of Targeted Stakeholders
identified by the Project EDGE team.

Status Report Update

>
[®)
4

Guiding Principles

April
June

« Stakeholders are part of the
journey/broader team

+ Feedback is considered and
processed and responded to
where appropriate

« Targeted stakeholders receive
specific consideration - ensure
little risk of missing out

» Consultative approach reduces

2022 2023

project outcome risk

Staged approach allows regular
consideration

Gateways for decision making
achieve clear finality on
decisions, move-forward
points.

DIF (AEMO)
10 March

CBA
Methodology
& Research
Plan

DIF (AEMO)
May TBC

CBA
Methodology
Deep Dive

DIF (AEMO)
July TBC

CBA

Final
Assumption
Project Update

DIF (AEMO)
Sept TBC

DIF (AEMO)
March 2023

CBA CBA
Project Update Project
Update

Targeted Stakeholders

Project Edge Team 1:1 Market Scan 1:1 Targeted

(AEMO, Mondo, UniMelb, AusNet, ARENA) Consultations Consultations
Australian Energy Market Commission AEMC Findings

(AEMC) ESB AEMC
Energy Security Board (ESB) AER ESB

Australian Energy Regulator (AER) Other stakeholders AER

Review of Draft
Techno-economic

Other stakeholders



Key identified CBA costs and benefits
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Expected benefits associated with Project EDGE

Project EDGE benefits for electricity customers

Project EDGE benefits for electricity customers include electricity bill cost reductions and
a reduction in DER curtailment which would provide increased financial benefits.

Customer reliability benefits due to reduced and shorter occurrences of planned and
unplanned outages are also a key likely benefit of a Project EDGE DER marketplace.

Project EDGE benefits for DNSPs

The benefits for DNSPs largely involve the ability to defer network augmentations or the
ability to operate their distribution networks more efficiently. DNSPs can also benefit
from additional options for maintaining stable network operations, such as through DER
supporting voltage management.

As DNSP operations are funded by electricity customers, the improved efficiencies and
services outlined here would have positive flow-on impacts for electricity customers as
well.

Additional Project EDGE benefits
The final set of benefits are those that directly affect multiple parties.

The benefit of promoted DER penetration by a DER marketplace helping to reduce carbon
emissions is the key identified example of a common benefit.

Additionally, the benefits of greater DER visibility, predictability and control would be
directly available to both DNSPs and AEMO as the wholesale market operator.

CONFIDENTIAL

Key benefits associated with Project EDGE

Benefit

Planned and unplanned outage support

Reduction in DER curtailment

Reduced electricity bills

Avoided replacement/asset derating

Reduced line losses

Voltage management

Increased DER hosting capacity

Capex (augex and repex) deferral

Reduction in emissions intensity

Benefits of greater visibility, predictability,
and control for AEMO and network operators

Benefit Category

Customers

Customers

Customers

Networks

Networks

Networks

Networks

Networks

All

DNSPs / AEMO

=3



Expected costs associated with Project EDGE

Project EDGE costs faced by DNSPs
The cost inputs for the CBA are costs that are relevant to the operationalisation of Project
EDGE.

Many costs faced by DNSPs are expected to flow to electricity customers as they ‘fund’
DNSP operations.

Specific costs relating to the development and deployment of the DER Marketplace from a
technology perspective will be provided by the Project’s technology subcontractor, PXISE, as
well as by the Energy Web Foundation (EWF).

These costs will represent the costs of implementing the simple marketplace, including
those such as developing and hosting the data exchange and bids and dispatch system.
Project EDGE costs faced by other parties

Several other parties also face possible costs through the implementation and
operationalisation of Project EDGE.

The costs listed here include specific costs borne by:

*  Retailers and aggregators
*  Customers
*  Generators.

In addition, the costs of complying with laws, regulations and administration would be faced
by DER Marketplace participants as a whole.

CONFIDENTIAL
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Key costs associated with Project EDGE EDG

Cost

Cost category

Technology costs (with regards to the Platform
and also technology costs within the DNSP
environment related to the Project)

Operating and maintenance costs (with
regards to the Platform and also technology
costs within the DNSP environment related to
the Project)

Electricity network costs

Cost of complying with laws, regulations and
administration

Retailer / Aggregator costs (‘cost to serve’)

DER technology costs

Generator costs

Networks

Networks

Networks

DER Marketplace participants

Retailer and aggregators

Customers

Generators
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