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The electricity sector — start at the ‘ends’

e Consumers appa rent|y at the centre “To promote efficient investment in, and efficient

of the National Electricity Objective operation and use of, electricity services for the long
term interests of consumers of electricity with respect

... although they aren’t so sure Ha
... with some reason * price, quality, safety, reliability, and security of supply of
electricity; and

* the reliability, safety and security of the national
electricity system.”

MNaticnal Electricity Law (Schedule to the National Electricity (South Australia) Act 1996), 5.7
“"How confident are you that the overall market Is working
in your long-tarm interests " (% T out of 10 or highar)
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The Australian National Electricity Market (NEM)

* Not national, and mostly a power system
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The NEM’s energy user ‘interface’

» 2017-18 estimates from AER, IbisWorld
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The evolving NEM — ‘interface’ not getting simpler

“>Wp'ayefs  —
o= Prosumer
2 Y (——|| Producers
/ Retail (_Professional
sector [/
Gentailerl = /
} : End-users

.

Gentailer 1

> // ey S

| tnetwiee )
(adapted from Outhred, The Australian National Electricity Market, 2010)



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/

Integrating ‘utility” and ‘consumer’ operational and investment
decision making — send prices down

New players
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The opportunity -
a greater role for energy-users in our energy future

e A growing appreciation of our diverse energy users and contexts

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

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

* New opportunities for energy users to engage

* PV, Storage, demand-side participation, 8 » .
energy efficiency 5 | |

e Improving regulatory, market and policy efforts T srlll I |
to appropriately facilitate end-user engagementenga . . . . . . . . .
e 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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Figure 1: All retailers’ residential flat rate market offers as at 1 June 2018, 1 June 2019
and 12 July 2019 (all available discounts applied)
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Open data, tools
and processes

Energy scientists must
show their workings

Pruldfic st ey g emer openness from aes whisy resemth e used
st paticy, ey Stefan Menninger
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Openmod in a nutshell

The Open Energy Modelling {openmod) infaive promoies open energy modeling in Europe

Energy modiels are wdely used for policy Sovice and reasarch, Thiy Sere o nelp Sfsmel quesions on
enedgy policy, decarbonization, amd ransilions [owards enswabie enerpy sources Currently mos)
Ermigy Mosds A Dlatk boess — gven o Teow researhers

*Opan” refers io made| soure code that can be shidied chanped and imgroved as wail as fresly
Svalabi energy eysiEm dak

We: blieve thal more npenness 0 enemy modeling noreases ransparency and credhiity. mouces
wasiefl doubleapoek and improves overall quaity. This alows e communty fo advamce the ressarch
Tranlier ard gain me nignest benakl Fom enerly moseEing fof sackery

WWe, enengy modeers irom vanous nsEutions, sanl o promols ine des ard pracce of open eneimy
madelng among Ellve mosslers, imsearch inslifutions, fnding bodies. and recigients af our work

The idea of openmod
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Huirme: Ahoat He

[CEEM'= researchers belisve in the value of open smurce modeliing in the Erangy and Envitonmenial research space. In this regard, we have developed a seies
of apan source tools which are Estad befow, For a list of some of cur under development toois you can refer CEEM's Github page.

NEMOSIS - NEM Open Source Information Service:
Open-aouice seoeas W Australian Malional Electricity Market data
|inka Githuh

NEMO - National Electricity Market Optimiser Tool
NEMO, the National Eveclicity Markst Oplimlsaer, is & chronclogical dspatch medel for testing and eptimising difiorent portiolies of conventional and renewabla
slectrcily gensration kechnologies. i has been developed since 2011 and is mamiained by Ban Elliston throegh his Phl st CEEM. NEMO ie available undsr a

free software licensa (GPL versian 3) and requires no proprietary software to nm, making it parficularty accessible fo the povernmants of developing countries,
academic researchers and studenis. The maodel is availablz tar others to inspect and 1o validate results

Links Github, Ozlabs

TODA - Tariff Design and Analysks Tool

We have developed a modelling toof to assist staleehalders wishing to contribute to network 1ariff design in the Awstralian National Eleciricity Market It is an
opan source modeling tood 1o asslst slakeholdars in assessing e Impleations of dilferent pessible natwork L deshgns, and hence Taclilate broadar
angagaman in the relavand rula making and regudaiory procesces in the NEM Cur tool takes pubc orargy consumption @313 from ovar 5000 Rousshalds in
NEW, and aows wsers test a wide range of existing, proposed and pocsible tariffs chructues 10 soo thelr Impacts on network revenue and housshold bilks.
Demogeaphic survay data of the househalds allows you io explore the impacts of thess tanffs on particular housahold lypes - for example, famiies with young
children. The tool can also show haw well ditferent fanifs align these household bds with 3 househelds’ contribarion to nebwark peak demand  The ool and
data are open source — you can check, vafidale and add your awn data sets; test exiafing or 2ven design your own tarffs, and validate and even madly the

umdechying algarithms
Links: Projact page, Gahub, Ressarchgate

Local Solar Sharing Schems Modal:

Intanded for madelling embedded natworks, local sufar and pasr 10 pesr electilclly netwerks. This sefteare wab developed by Naomi Stringer. Luka Marchall
and Rob Passay al CEEM. A working bulld with & simple sser inlarface Tor 08X can be found hera

Links: Githuby

Neml ite - Open Source model of NEM Dispatch Engine:
Intended to replicale the parformance of lhe Mational Electricity Markel Dispaich Engine (NEMDE)

Links: Github
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Consumer cooperation modelling

CEEM Tariff Tool
Peer to peer trading Aggregation

EIEl (Roberts)*

ar

Individual hames Multiple homes Residential Precincts Commercial ge Energy users
[Geo-scale _—

Project Aims

Local Govemment

Energy Retailers

Evaluates: Energy flows
Maodels energy and financial o e i E p d Medlum to Large enerey users
ey Carbon accounting X ECte sl e
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| User  conants |
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Groups

Models economic effects of
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network tariffs

Muodels energy and financial
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Tariff Design and Assessment Tool:
Progressively greater ambition...

PROCUECT OVERVIEW

)

ENERGY
CONSUMERS
AUSTRALIA

s 8 oswotrspers | 11/91/2038
: s

Wul-w-

project tiie Tarifl Assessment Tool

PROJECT DU TOOMES: owtline the profect ovtcomes durlng the reporting perfod
wmulnimu‘ld Brojeet auteome)s, and whather mmmﬂnmm

proposed in the gram appication, expiain the ressons for th

The: (eman:h profect aimed to provide wols and stakeholder engagement in order to sl

Wnowledge and capacity for effective evidence-based advocrcy around network tarifi design and
regulation.

An open source tool was developed with stakeholder input via the reference committes, at three
weirkshops in Canberra, Sydney and Melbouorne, and made available for free download via the CEEM
e Dsite,

pETnant was ed via th refersnce committes, the workshops and direct

leonsultations with key stakeholfers, Knowlbedge and capacity far stakehotders (o engage in advocacy)

wias bullt via:
a series of presontations of indusiry perspectives and discussion around the challenges and
opportunities of teril design at the project workihops

- demonstration and tralning around the tood a1 the wodkshops @nd during turther focused
training with key stakeholdors

- dissemination of peer reviewsd research papen on tanlf design and regulation using the
tool as the basls for the analysks.

944

201718

An expanded
open source
modelling tool
for assessing
how different
network and
retail tariffs,
and distributed
energy options,
impact on small

energy
CONSUMErs

The proposed project would
deliver on these three major
extended capabilities as
well as ongoing tool
development in response to
changing approaches to
network tanff design.
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The current version of the tool (publicly available for download) has been
designed to assist stakeholders to investigpate how different tariff
structures impact on the expected bills of different types of residential
consumers. The tool offers a range of different analysis and result
visualisations. In summary the tool allows users to:
Create projects and add analysis to different projects for fater referral
Choose from the existing load profiles (more than 5000 annual
household load profiles)
Filter the load profiles based on the available demographic
information
Import new load profile and demographic information
Visualise the individual and aggregate load profiles using multiple
methods including seasonal pattern, peak analysis, annual energy
distribution, daily interquartile range, etc
Apply the network tariffs available in the tool (60+ tariffs for different
Australian States) to calculate the annual bill based on any subset of
the |load profiles
Apply the retail tariffs available in the tool
Modify the parameters of the tariffs to investigate the Impacts on
annual bills
Investigate different components of the netwark bill (DUOS, TUOS,
and NUOS) to calculate the revenue far different sectars (distribution,
transmission, etc). This can also be done for the retail component
where retail tariffs are available
Adjusting the network peak time to see the impact on the tariffs
based on the coincident peak demand
Create different types of new tariffs including, flat rate, time of use,
block usage, demand charge, etc
Compare the results of multiple analyses in different visuallsation
platforms including single variable comparison, dual variable
comparison, and individual cases
Export the figures, and copy them into clipboard to incorporate in any
report
Export the results to excel file to do further analysis on the results
outside the tool

Continued collaboration with advocacy stakeholders, networks and the regulator to
continue to develop the existing Tariff Design and Analysis Tool in response to
emerging tariffs and trends such as uptake of demand-side technologies and retail
market developments.

Use of the improved version of the Tariff Design and Analysis Tool for the network
tariff determinations over the coming two years.

Workshops to facilitate (i) stakeholder input to the tool and (ii) demonstration of the
tool to improve stakeholder capacity to use the tool and build knowledge about tariff
design and regulation. These events are also expected to result in increased
engagement in and collaboration on consumer-focussed tariff advocacy, specifically
over the next 18 months during the next round of regulatory process.

Ongoing IT and tool development support to assist interested stakeholders to
effectively use the software. The tool is made freely available and is designed so that
interested stakeholders can download and run it on their own computers. As more,
and different types of, stakeholders use the Tool, it will require increased
maintenance and adjustments to make it accessible to this broader audience.
Addition of new features to the tool, in addition to the three major features
discussed above, including the following:

Extension of the tool to include multi-year analysis

The addition of sensitivity analysis for the tariff component to explore the impact of
adjusting components for different user groups

Improved statistical analysis to explore the confidence interval of the analysis results
Automatic unsupervised classification (clustering) of the user profiles to generate
distinct user groups based on the impact of tariffs and load pattern

Clustering of retail tariffs into distinctive groups to use as representative tariffs,
which reduce the complexity of applying large numbers of similar tariffs

A new set of charts and figures for enhanced result visualisation
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Workshop Agenda

10-10:15
Welcome and introduction to the project- lain MacGill
* 10:15-10:30

Introduction to the TDA Tool - Navid Haghdadi
e 10:30-10:50

Demo of the new version - Nick Gorman
e 10:50-11:10

Use case presentation - Rob Passey
e 11:10-11:25

Tariff analysis for individual user - Anna Bruce
e 11:25-12

Feedback and Questions
* 12pm-—1pm

Continue the discussion over lunch
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Tariff Design and Analysis tool — the previous version

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

https://www.researchgate.net/project/Tariff-Design-and-Analysis-TDA-Tool
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Tariff Design and Assessment (TDA) tool

How to install ite

https://github.com/UNSW-CEEM/TDA_Matlab/releases
https://github.com/UNSW-CEEM/TDA Python/releases
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Tariff Design and Assessment (TDA) tool

How to find more information about it2

8] UNSW-CEEM / TDA_Python | ?Enw_-hhv z *Unﬂfr | 2 ?Fuﬁk o

€ Code (D ssues'd [ Pull requests 0 O Actions (I Projects 0 | EBWikk. W) Security. [ Insights £} Settings

5. Using the tool

Mavid Haghdadi edited this page 2 hours ago - 2 revisions

What does TDA do?

The Tariff Design and Assessment tool is designed to assist stakehalders to investigate how different
tarift structures impact on the expected bills of different types of residential consumers, The teol
offers a range of different analysis and result visualisations as descnbed in this section. In summary
the taal allows users te:

* Creste projects and add analysis to different projects for later referral

* Choose from the existing load profiles (more than 5000 annual household load profiles)

= Filter the load profiles based on the available demographic infarmation

» [mport new load profile and demegraphic information

s \fisualise the individual and aggregate load profiles using multiple methods including seasonal
pattemn, peak analysis, annual epergy distribution, dally interguartile range, stc

* Apply end user technologles ta the load including adding sclar, battery and demand response
strategy and create a new load profile based on these technologies.

* Apply the network and retall tariffs available in the tool {100+ tariffs for different Australian
States) to calculate the annual bill based on any subset of the load profiles

¢ Modify the parameters of the tariffs to investigate the impacts en annual bills

* Investigate diffarent companents af the network bill (DUQS, TUDS, and NUOS) as well as other
sectors (retail and wholesale market) to calcutate the revenue for different sectors (distribution,
transmission, etc).

Edit

w Pages (B

Home

1. Introduction
2. Term of Use
3. Installation
4, Database

5. Using the tool

4 Add a custom sidebar

Clone this wiki locally

WETps /A githuby. com/UNSW-CEE | ﬂ.
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Tariff Design and Assessment (TDA) tool

What does the previous version do?

10w GCEEML LB - 8 =®
Propect  Losd  Terll Bspont  Prdfeences  Help 1

s Cuntre for Energy and

‘ Ervadronman tal M ackets

Singhe Yarivkla gy D Wariabds Gy | Sinigl Cam Girsiph
STONET = . -

LE
P 12040 T T T 1 1 1 1
©  AGLTOU cCotEd :
f | %, v Rusgd TOL CCO#T
Balict GOS0 | set e AGL ey par G092 - ¥ e
 Salint war groug hosad an demosnaphic e
Inceime [ASSRTD); e = 8000 - o i
 Gas Usage (ASSRTD) ] - g_ » Legdinte TafPinls . Demug s
kODh |- i
Ebectiicily Usape (ASSRITE ] * = Case 3 { AGL energy part)
T : ia- Wi, of HBers: 3651
Dwelling Type: A . il 3 |
Income: P = = s om Network Load! Wikl Daasat
; ; 2000 - LT =
| = i . : A z
st : T b I | | ! ! ! !
i = o I % as 1 1.5 E) z5 a 1] 4
7O+ Dooupants: a0 7 Elésciricy Lissrgie (¥ 1ysar) gt
Has Oas: Al | e MAanne| Etm ol
Trial Region Name: e | YowsE s -
Ho. af Lsers. 5663 Show ialy Proila jaFange v Salisst Tarlll:
: = Hame  AQL TOU Typm  TOU Leale  WEW 0
nbermmrtbs Range 55, SO, TG} ' lal =] OUTS TUCE OUDS:TUDS  HUDS —
State. hi = Diily Charge ($ay) o
: ; I ] |t T T T
Pravider: Hl ! s IL‘J:"N 4 v m o =] O A
1 (ot T (] L] L] %] O i
Yaar: I =l i Eraao i 1 bt LI | O
i | | hrru.ﬂ ' ] ] o = ]
3 i el b ] s 0 5] O
o AELTOU = BT B 4 T i & v O =)
T3 & T B O m W 8 R o = . T N 5 2 P i vl i
Hour o
ClEsckige G3T Save [ha modified BrTas | am 1oy ve “Bave

Centre for Energy and
Environmental Markels



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/

Tariff Design and Assessment (TDA) tool

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

Filer the load profiles by the demographic information

10w GCEEML LB
Propect  Losd  Terll Bspont  Prdfeences  Help

——
e Lunitre for Energy and

‘ Ervadronman tal M ackets

Salact Load;
Balst  BGEC < | sat
/ﬁcﬂurgrm‘ hiosad on demographic o
Income (ASSRTD): Al |
Gah Usage [ASSRTD) ] ¥
Eectiicity Usage (ASSRTDE ] =
Dwelling Type: LAl =
Inccne: T v|
BAargon Type: Ll -
Wum of Ooowpanis: Al .
TO+ Docupants: Al -

Has Oas: Al ¢
wﬁql}m Mame: i -

S |Diaty Profila

Inbermuarile Ranpe 129, B8, THL)

1 3 8 T B 1M1 W 1w 18
Hour

1 23

Bl |3y e

Dusl Variatn s | Sivge Canm Graph

110 u T T 1 1 1 .
AGL TELU - CCagag
Rusgd TOL CCO#T
i - MG enggy pan G 0EAR i
BOGg - o
Lzt Tadfinto - Demog Infa
BOD - il
Case 3 { AGL energy part)
&
Wi of eers 3659
000 [~ il
Dafabase 5EEC
s e Netwoek Load! Wihaker Disfaset
2000 [~ M !
& L L L L L L L
o as 1 1.5 3 25 a a5 4
Eleciriciy Lisagi (ki i1isar) ot
Aannual in -
Bil {3ear] -
= Hams  AQL TOU Typ  TOU Sl WEW
— DTS TUCS OUS: TS HUas —_—
i = Daiy Change (%e0m]. (0
I | Mame | Bt | Unit | oo | Senbin | Ensr | Endin | Weeefny | weetend |
Hl £ ILF“" i BV 14 ] m a =] O -
|2 [t 12430 TaA r i 18 o B m I
i gl | 3 e 1 123 S n 1 F 0 B 0
E 'LF"H1 £ jamg BV 1 i L] o = O
i i e 19650 T S ' B 1 = O
AGLTOU = A | b e 12200 B i 1 z o O 5 1
Lnms amel] RARTH BT i [ ] k| i 1 i |
“Save Iha modiied Banlfas | Aot 1oy ve

CIEsckioe GST

Centre for Energy and
Environmental Markels


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/

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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New Developments

* Moving to Python

* More Analyses and Visualisation features

* Retail Tariffs and wholesale market price

* Network, Wholesale, Retail Tariff Combined Analysis

* Distributed Resources/Response:
. PV
* Battery

* Demand response
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New Development: Converting to Python

* Even more open source!
e Easier collaboration in non-academic environment
e Reduced size
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New Development: Online list of tariffs with continues update
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Python version features
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Python version features
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Python version features
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Python version features
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Join the discussion group at:
https: / /groups.google.com /forum /#!forum /ceem-tda

Q&A
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