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The challenge —

International retail electricity price comparison

Figure 1.9: Comparison of residential electricity prices (before and after la:nlzsjE (Australian cents

O u r fa I | u re to Se rve th e |O n g_ per kWh) (May 2017 prices in Australia, 2015 prices in European countries)
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The opportunity -
a greater role for energy-users in our energy future

* A growing appreciation of our diverse energy users and contexts

 Citizens, consumers, customers.... now increasingly possible partners, competitors,
communities, collectives

* Contexts — housing types, vulnerable consumers... Australia’s residential PV penetration

* New opportunities for energy users to engage

* PV, Storage, demand-side participation,
energy efficiency

——————— ]

* Improving regulatory, market and policy efforts 11l I I
to appropriately facilitate end-user engagementenga . . . . . . . . .
* From assumptions of rational, utility maximising
individual customers driven by prices...
to a more complex appreciation of energy decision
making, individual yet also collective goals
and actions, and hence coordination, sharing

* New ways to explore these challenges &
opportunities; learn, disseminate and broaden
the conversation
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Open data, tools
and processes

Energy scientists must
show their workings
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Openmeod in a nutshell

The Qpen Energy Modsiling (openmod) infatve pomoies open energy mudeting in Europe
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Home Research Open Source Tools

# Yome

Open Source Tools

CEEM's researchers belisvs in the valus of open sowce modsliing in the Ensigy and Envieonimental research space. In this regard, we have developed a senss
of opzn source tocls which ara Estad balows. For 2 list of some of cur under davelopment tools you can refer CEEM's Github page.

NEMOSIS - NEM Open Source Information Service:
Open-source acoess to Australian National Electicity Market data
Linka' Github

NEMO - National Electricity Market Optimiser Tool
NEMO, the National Eiectricity Markat Optimises, is & chronclogical dispatch model for testing and cptimising diffierent portfolivs of conventional and renewable
electricily generation technologies. i has been developed since 2011 and is maintained by Ban Elliston through his PhO at CEEM. NEMO is available under a

free software license (GPL version 3) and requires no proprietary software fo nin, making # particularty accessible to the governments of devaloping countries
acardemic researchers and students The mode! is availablz for others to inspect and 1o veiidate results

Links Github, OzLabs

TDA - Tafiff Design and Analysis Tool

We have developed a modelling tool to assist stakeholders wishing to contribute 1o netwoek tariff design in the Australian National Electricly Market Itis an
open seurce modeliing tool 1o assist stakeheldars In assessing the Implications of different possible natwork talf designs, and hence facliitate broadar
angagement in the relevant rula making and reguéatory processes in tha NEM. Our tool takes pubkc anargy consumption data from ovaer 5000 housaholds in
NSW, and allows users test a wide range of existing, proposed and possible tarifis structures 1o see thelr impacts on network revenus and houssheld bills.
Demagraphic suivay data of the households allows you to explore the impacts of these tarifts on particular household types — far example, famiies with young
children. The tool can also show haw well different tariffs align thesa household bills with 2 housshalds’ contribetion to network peak demand  The tool 2nd
data are open source — you can check valfidate and add your awn data sets; fest existing or 2ven design your awn tarifts, and validate snd even madiy the

undarlying algarithms.
Links: Projact page, Ghub, Ressarchaste

Local Solar Sharing Scheme Model:

Intended for modalling embedded netwotks, locat sofar and pear 10 peer eloctridly networks, This softwars was developad by Naomi Stringer. Luke Marshall
and Rob Passay at CEEM A working build with a simple usar intarfaca for 08X can be found hera

Links Github

NemLite - Open Source model of NEM Dispatch Engine:
Intended to replicate the parformance of the Nationa! Electricity Market Dispatch Engine (NEMDE).
Links Github
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The Day

Tariff Design and Assessment Tool: Progress and Next Steps

This project, funded by Energy Consumers Ausiralia, builds on the earlier work in developing a fool
that stakeholders can use to assess the impacts of different network tariff proposals on end-users.
It will extend the functionality of the existing tocl by incorporating retail tariffs, incorporating the
impact of DER and DR, as well as a range of other enhancements. Navid will present the progress
fo date and seek feedback.

10 to 10:15am Project infro: Tariff Design Challenges |ain MacGill

10:15t0 11am Tool Intfroduction and plans for new functionality Navid Haghdadi
11to 12pm Stakeholder panel and Q&A

12-12:15pm Break

PV on Apartment Buildings

This project, funded by Energy Consumers Australia, assesses the opportunities and challenges for
PV deployment on apartments across Australia, and includes a comparative analysis of technical
and financial arangements and an exploration of the distribution of costs and benefits between
owners and residents and between different households. Mike will present the findings from this
project, discuss potential policy approaches and invite feedback to inform the focus of the final
report.

12:15 o 1pm Dissemination of Findings and policy options Mike Roberfs

1to 1:15pm Lunch Provided: Grab sandwiches and d cuppa

1.15 to Zpm Stakeholder panel and feedback {over sandwiches)
2pmto 2:15 Coffee breck

Tools for Community Sharing, Trading and Aggregation

Here we will showcase two new models that we have developed with funding from ECA and
CRC for Low Carbon Living: one for embedded neftworks in apartment buildings and cne for local
network areas, including those owned by network operators. We are now developing a User
Interface (Ul} for both models to broaden accessibility to a range of different stakeholders. Both
models will be demanstrafed as will a proposed Ul and we are seeking feedback on the models
and the Ul

2:15 to 2:45pm Model for Community Trading in Local Network Areas
Naomi Stringer
2:45 10 3:15pm Model for Community Aggregation in Embedded Networks
Mike Roberts
3:15 to 4:30pm User Interface and Functionality Options and stakeholder feedback

Luke Marshall
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4 Feedback Form: Tools for Community Sharing, Trading & Aggregation

Our collective task o ol T o oy SR T B o

Feedhack Farm: Tariff Design and Analysis toal
¥ou can eluo complete this guestionneine onime ot httoe e surveymonkey com i) ISHHITF

* Updating you on progress o m o
* Panel contributions from some

key stakeholders ——
° Discussion Y.

* Your ideas, guidance, comments| “ eetmm s oo
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Tariff Design and Assessment Tool: ‘.m‘ Egialgﬁﬁs
Progress and Next Steps AUSTRA

PROJECT OVERVIEW

11/01/2028

Brant raciptent s An expanded
Tarifl Assacement Tool
Project title Open source
PROJECT DUTCOMES: owitline the project outcome 25 during the reporting parod modelling tool )
Discribe the Interded project outcane/s, and whether they wiere met. Where the dutcomes wee X The proposed project would
dtffzrent from those proposed n the gront apslicati the rensens far the ariation for assessing - -
The research project aimed to provide wols and stakehobder engagement In order to build ) deliver on these three mMajor
knowledge and capacity for effective evidenca-based advocacy around network tarit design and how different extended hiliti
regulation. network and Endaed capabililices as
Bn ppen source tool was developed with stakehokder input via the reference commities, at thres 944 201 T“ B L]Nb reta" tanﬁs WE“ as Ongolng tﬂDl
wearkshops in Canberra, Sydney and Melbourne, and made available for free download via the CEEM - i ' developme nT_ in response 1‘_0
e and distributed changing approaches to
Stakeholder engagemaen Ewas wod via the referance cammittes, the workshops and direct ene I'g'y’ OptiOI'I 5, twork taritt desi
;r:;;s;ﬁ::fg: with key stakeholders, Knowledge and capacity far stakeholders to enjgage in advocacy) impact on small ne arl €3ign.
a serips af presontations of ndustry perspectives ond discussion around the challenges and ene rgyr
opportunities of tarlf design ot the project workshops
- demonstration and training sround the tood a1 the woskshops @0 during further focused consumers
traiming with koy stakeholders

- dissemination of peer reviewsd research papers on tandf design and regulation using the
tool as the basis for the anakysis

e 10:15 - 11am Tool Introduction and plans for new functionality
Navid Haghdadi

* 11:00 — 12pm Stakeholder Panel

Bob Telford, AER
Craig Chambers, ARENA

Q&A and Discussion

Centre for Eniergy and
Environmental Markets
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Agenda

- Introduction to the TDA tool
- Aim
- Quick tour

- Status report

Development

Moving to Python
Moving to API
Adding new functionalities

- Plans for improvement
- Retail price and analysis
- Distributed energy analysis
- Demand response analysis
- Feedback and Questions

* —
f in , ’ @ s Centre for Energy and

Environmental Markets
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Tariff Design and Analysis tool

The open source TDA tool aims to assist stakeholders to investigate how different tariff structures
impact on the expected bills of different types of residential consumers, while also estimating how
well the tariffs align these customer bills with their impact on longer-term and wider electricity
industry costs.
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Tariff Design and Assessment (TDA) tool

Where to find it2

https://github.com/UNSW-CEEM/TDA Matlab
http://ceem.unsw.edu.au/open-source-tools
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Tariff Design and Assessment (TDA) tool

How to install ite

https://github.com/UNSW-CEEM/TDA_Matlab/releases

] UNSW-CEEM / TDA_Matlab Owetch~ | 0 | teseor | 0 | ¥Rk | 0

£» Code (1) Issues O

£y v1.0m

O 10 3I3c

'l Pall requests 0 M Frojects: 0 [EE Wik L1 Insights LFSettings

| Draft a new release

TDA L

ﬁ NavidHaghdadi releasad this on 2 Aug - & commits to master since this release

~ Assefs 4
[ ToA_maczip 275 ME
2 TDA winzip 279 ME

[E] Source code (ziph

[X) source code (1ar.gz|

Please first unzip the file (TDA_win for windows, or TDA_mac fer mac) and run the TDA2xe [windows) or
TDAEpE (mach
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Tariff Design and Assessment (TDA) tool

How to find more information about it2

L UNSW-CEEM / TOA_Matlab

5. Getting Started! e

Nivid Haghdadi edited this page on 4 Aug - 18 revisiors

What does TDA do? v #ages

The taritf desgn and analyss tool 15 designad to assist stakehalders to inyestigate

hew ditferant tanff strpctures impact on the expected bills of different types of / B N\

residentdal consumers. The tool offers a range of different analysis and result
visualisaticns as described in the section. In summary the tool allows wsers 1o 1. Intreduction

. . . ; 2 Team of U
= Create projects and add analysis 1o different projects Tor later referral g s

= Choose from the exlsting bad profiles pmore than 5600 annual housshold load % Inssallation
prafiles) 4. Database
® Filted the load profites based on the available demographicinformation

5 Goetting Starod!

imgert new lead profile and demographic infermatlon )
B Feadnach

Visualise the individual and aggregate load profiles using muliiple methods

incluting seasonal pattern, peak analysis. annual energy distribution, daily \ [ Deveizpment /

interquartile range, et

= Apply the network tanffs-avaidable inthe tool (B0 tarifis {of diffzrent

- ; -+ Add & custom sidetor
Australian States) to calculste the annual bill based on any subset of the load

prafiles
= Apply the rexs] wanifls available in the tool Clone this wiki locally
» hodify the parameters of the tariffs to investigate the impacts on annual bills nerpss Al thut, com LNSETEE | R

# Inuestigats different componzsnts of the netwark bill (DUDS, TUOS, and MUICS)
to calulate the revenus for different sectors (distribution transmission. stc).
This can-alsa be done for the retall cormponent wheie retall tarllfs are avallablz

Adiusting the network peak time to see the impact on the tantfs based on the
colncdent peak demand

» Create different types of new tarffs including, flat rate, time of use, Block
usage, demand charge, eic

Centre for Eniergy and
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Tariff Design and Assessment (TDA) tool

What does the previous version do?
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Tariff Design and Assessment (TDA) tool

Select load from a range of existing load profiles, or upload your
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Tariff Design and Assessment (TDA) tool

Filer the load profiles by the demographic information
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Tariff Design and Assessment (TDA) tool

Get quick analysis of the set of selected loads
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Tariff Design and Assessment (TDA) tool

Add a network tariff (and some limited retail tariffs) and optionally change any parameters
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Tariff Design and Assessment (TDA) tool

Visualize the results of the analysis by a range of different graphing options
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Tariff Design and Assessment (TDA) tool

Add up to 10 analysis case and compare the results
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Tariff Design and Assessment (TDA) tool

Add tariffs, loads and projects; exports the results to excel, and change the preferences in the
context menu
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Use case example: Comparison of tariffs
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Use case example: Comparison of tariffs
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Use case example: Assessing tariffs
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New Developments

* Moving to Python

* More Analyses and Visualisation features

* Retail Tariffs (and Categorising them)

* Network, Wholesale, Retail Tariff Combined Analysis

* Distributed Resources/Response:
* PV
* Battery
* Appliances
* Demand response
* Energy Efficiency

* Load Clustering
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New Development: Converting to Python

—)

* Even more open sourcel
e Easier collaboration in non-academic environment
* Reduced size
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Difference in bill (S)

New Developments: Comparison of tariffs
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New Developments: Distributed resources

PV and battery impact on peak and other users

Flat rate Demand charge (DC)
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Preliminary results, using SAPN network tariffs for SGSC homes, 15% of customers having PV and battery
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New Development: Comparison of the network, wholesale and retail revenue
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New Development: How about different discount levels?

Benefit ($)
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New Development: How about different discount levels?

Distribution of bills

Annual Bill ($)
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New Development: Bill Discount, Energy Discount, Retailer Discount?

Energy share of Bill (%) —e—Bill discount —e—Retailer revenue loss
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54% of customers have more than 30% of their bill 30% Energy Discount means 23% Bill
from fixed charge discount, but 45% less revenue for retailer!

Centre for Energy and
Environmental Markets



https://www.linkedin.com/company/ceem.unsw/
https://www.facebook.com/CEEM.UNSW/
https://twitter.com/CEEM_UNSW
https://github.com/UNSW-CEEM
http://www.ceem.unsw.edu.au/

New Development: Clustering load profiles

Generating groups of load profile based on daily pattern

Summer g _“_

Auturmn/Spring 05

Winter

More load profiles are [very] welcome!
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New Development: Financial calculation of RE

Annual saving of putting PV categorised by different size range
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Data: 300 solar homes Ausgrid, 6 retail tariffs in NSW, PV cost retrieved from SolarChoice
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New Development: Financial calculation of RE

Payback period (years) of putting PV categorised by different size range
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Data: 300 solar homes Ausgrid, 6 retail tariffs in NSW, PV cost retrieved from SolarChoice

Centre for Energy and
Environmental Markets



https://www.linkedin.com/company/ceem.unsw/
https://www.facebook.com/CEEM.UNSW/
https://twitter.com/CEEM_UNSW
https://github.com/UNSW-CEEM
http://www.ceem.unsw.edu.au/

New Development: Financial calculation of RE

Payback period based on different years data and for scaling PV to 4 kW for flat rate
and TOU tariffs
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Data: 300 solar homes Ausgrid, 6 retail tariffs in NSW, PV cost retrieved from SolarChoice
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New Development: Financial calculation of RE

Percentage of export (100% - self consumption %) for different PV and load profiles
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Data: 300 solar homes Ausgrid, 6 retail tariffs in NSW
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New Development: Online list of tariffs with continues update

[ apicesm.orgau/elec-tarifis/retail X +

& C Y @ Not SECLJFE'“ api.ceem.org.au//elec-tariffs/retail ]

[{"Discount (X)":14,"Distributor”:"Ausgrid"”,"Mame":"AGL Flat Rate Residential”,"Paramete
["Unit™:"¢/kh","Value":8. 318}, "FiT": {"Unit": "&/klh", "Value":8.111}}, "Provider™ : "AGL", "P|
ID":"Teeael","Type":"Flat_rate","Year":"2017/18"},{"Discount (%)":12,"Distributor™:"Ausg
T"Unit": "%/ /day","Value":8.9251}, "Energy " : { "Unit" : "% /kWh", "Value":@8. 32285}, "FiT" : {"Unit™:’
Australia”,"ProviderType":"Retailer”,"State" :"NSW", "Tariff Code":"EME32@95@MR", "Tariff II
(%)":22,"Distributor”:"Ausgrid"”, "Mame":" Origin Energy Flast Rate Residential”,”Parameter
T"Unit™: " kWhT, "Value" i@, 30372, "FAT s { "Unit" : "E kWb, "VWalue" 0. @9}, "Provider™ : "Origin
Code":"ORI4@2624MR", "Tariff ID":"TeG2&3","Type™:"Flat_rate","Year":"20817/18"},{"Discount
{"Daily™:{"unit":"%/day","value":1.0856%}, "Energy”: {"Off Peak™:{"Month":[1,2,3,4,5,6,7,8,9
["22:8@","24:@@" ]}, "Unit" :"E/kbh" ,"Value":8.165, "Heckday ™ : true, "Weekend"” : true}, "Peak™ : {™
["14:ee","2@:@2" ], "Unit" :"§/kih","Value":0.504, "Weckday" : true, "Weekend" : falsel}, "Shoulde
["e7:ee","14:ee" ], T2 " ["28:08","22:68" ||, "Unit": "§/kWh™, "Value" :@.253, "Heekday™ : trus, "W
[1,2,3,4,5,6,7,%,9,12,11,12], "TimeIntervals": {"T1": ["@7: 08" ,"22:0@" |}, "Unit": "§/kWh","Va
T"Unit": "%/ kWh","Value":8.111}}, "Provider™ : "4GL" , "ProviderType" : "Retailer™, "State™ : "NEW"
(%)":12,"Distributor”:"Ausgrid"”, "Mame":" Energy Australia TOU Residential",”Parameters™:.
[1,2,3,4,5,5,7,8,9,18,11,12], "TimeIntervals" : {"T1": ["@E@: 0", 8700 ], "T2": ["22:88" ,"24:8
{"Month":[1,2,3,4,5,6,7,8,9,18,11,12], "TimeIntervals™: {"T1":["14:@8","2@:@@" ]}, "Unit": ",
[1,2,3,4,5,5,7,8,9,18,11,12], "TimeIntervals" : {"T1": ["@7: 08" ,"14:08"],"T2":

["2@:8@","22:@2" ]}, "Unit" :"§/kih" ,"Value":0.27456, "Weekday" : true, "Weekend" : false}, "Shoul
["eF:ee","22:e8" ]}, "Unit" :"E/kih" ,"Value":8.27456, "Weekday" : Talse, "Weekend™ : true}}, "FIT"
Australia”,"ProviderType":"Retailer”, "State" : "NSW", "Tariff ID":"Te@eees","Type":"TOU","Ye
Energy TOU Residential”,"Parameters”:{"Daily":{"Unit":"%/day","Value":1.086535}, "Energy™:
["ea:ee™,"@7:ee"],"T2":["22:6@","24:8@" |}, "Unit": "/ kWh™, "Value" :@.15862, "Weekday" : true,’
[1,2,3,4,5,5,7,8,9,18,11,12],"TimeIntervals": {"T1": ["14: 08" ,"28:08" |}, "Unit" :"$/kWh", "Va
[1,2,3,4,5,8,7,8,9,18,11,12],"TimeIntervals" : {"T1": ["@7:0@" ,"14:8@" ], "T2":

["2@:8@","22:@0" ]}, "Unit" :"§/kth" ,"Value":8.26169, "Weekday" : true, "Weekend" : false], "Shoul
["e7:ea”,"22:@2" ]}, "Unit" : " &/ kih" ,"Value": 0. 26169, "Heekday" : Talse, "Weekend” 1 true}}, "FIT"
Energy”, "ProviderType” :"Retailer™,"State"”: "NSW", "Tariff ID":"TO@@as","Type™:"TOU","Year™
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Join the discussion group at:
https: //groups.google.com/forum /#!forum/ceem-tda

Take the online survey here:
https: //www.surveymonkey.com/r/J5HH277
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