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Power Purchase Agreements (PPAS)
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The challenges...

* PPA contracting can be complex and hard to navigate
* Not a lot of transparency in the PPA market in Australia

« Understanding emissions outcomes under PPAs has

historically been simplified
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The Tool

[0 README &[5 MIT license z

Bring your own load data

When using the interface.ipynb user's can use their own load data by adding a CSV containing the load data

to the directory data_cachesfc_and_i_customer_loads. Default expected format of the load data is one

column named 'TS' containing time stamps, and another named 'Load' containing the consumption in kWh for

the period ending on the time stamp. The expected format of the time stamp is day-month-year format, with

PPA Ana|ysis various options like "DD-MM-YY HH:MM:SS" or "DD/MM/YY HH:MM:SS" being acceptable. The expected
format can also be adjusted using the ppa_analysisfadvanced_settings.py module.

PPA Assessment Tool repo for the RACE for 2030 - 24/7 TRUZERO project. The tool provides functionality for .
optimising a portfolio of renewable energy contracts, i.e. choosing what fraction of capacity to contract from set a Documentatlon
generators in order to best match the combined generation profile with a load profile. Additionally, there is

functionality for modelling battery operation, load flexibility, and calculating bills. .
API documentation

InSta" Provided in docstrings in the core tool modules, which are listed here along with the functionality each
module provides:
Create a Python new virtual environment and install the required dependencies. In the terminal:

" . . . - ppa_analysis/import_data: preparing data L‘.:|
1. Move to tool directory: cd /path/to/the/ppa_analysis/directory - (LD s Craiil erimiezian
2. Create python virtual environment: python -m venv env - ppa_analysis/battery: battery optimisation to minimise cost of load not met by renewables

- ppa_analysis/load_flex: load shifting optimisation to minimise cost of load not met by rer

3. Activate virtual environment: - ppa_analysis/bill_calc: calculating the cost of procuring energy through the PPA

o windows: .\env\Scripts\activate

o macflinux: source env/bin/activate
4. Install dependencies: pip install -r requirements.txt

Examples
Notebook Interface In api_examples.ipynb a simple example using a single month of data demonstrates the tools functionality,
similar to interface.ipynb, but without the input widgets so the user can see clearly how to use the tools
The tools capability can be explored and utilised through interface.ipynb. through its Python API.
1. After installing the tool, and with the virtual environment activated, launch jupyterlab using the terminal G|stary
command jupyter lab.
2. Then open the file interface.ipynb. The glossary provides definitions of key terms including contract types.
3. Then run each of notebooks cells in turn, and configure the inputs using the interactive input panels provided.

Acknowledgements
Loading further NEM data 9

This tool was initially developed under the RACE for 2030 project 24/7 TRUZERO, made possible by support
The notebook data_loading.ipynb allows users to load further years of NEM data through two tools developed by from industry partners Enosi, AGL, Mirvac Ventures, Starling Energy Group and Buildings Alive.
the Collaboration on Energy and Environmental Markets (CEEM):

Much of the functionality and sections of this tool were based on the MSAT-PPA tool developed by Nick

* NEMOSIS, for fetching and formatting data from AEMQO's MMS tables, and Gorman: https://github.com/nick-gorman/MSAT-PPA-
Python/tree/e9bef99f914a826446124697e983b16c23ced18
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User interaction modes g —

@ load_flexpy X ¥

PPA_ANALYSIS

Historical data selection:

/Users/elliekallmier/Desktop/RA_Work/247/247_ppa/ppa_analysis
data_caches/yearly_data_files

Year: 2020 v

Generator region: QLD1 v
Load region: QLD1 v
Load data file: = (55) Supermarket FN v

Generators: CSPVPS1: PHOTOVOLTAIC FLAT PANEL
COOPGWF1: WIND - ONSHORE
DDSF1: PHOTOVOLTAIC FLAT PANEL
KSP1: PHOTOVOLTAIC FLAT PANEL
MEWF1: WIND - ONSHORE

1.copy(). resample(“0") . sun(numeric_only=

Contract parameters: N e e

- All contracts:

Contract type: Baseload v o (?) ‘ . : :
Functionality walk-through
Firming contract type: Retail v o (?)
This notebook walks through how to use the functionality of the PPA analysis tool through
Settlement period: Y v (2 taython ARis.
:‘::,I:, While interface.ipynb provides a convenient way for users to get started using the tool,
Contract amount (%): 100 2 (?) X Pmains 03000 B 5 Launchosd ©0A 16 advanced users requiring more flexibility or wishing to automate or batch the analysis may
find it better to use the functionality directly through the provided Python functions
Strike price ($/MW/h): 100 v (?) This notebook aims to help the user understand how to complete an analysis using the
tool's Python functions by providing a walk-through of how to use the functions in an
. A analysis pipeline, starting with data loading and continuing all the way through to bill
LGC buy price ($/MW/h): 35 v | (?) calculation
. ) = »
LGC sell price ($/MW/h): 20 v (?) Table of contents
Short fall penalty ($/MW/h): 25 M 1. Data loading
1. Load data
i . ) 2 2. Generation data
Floor price ($/MW/h): 0 (?) Armlabin
4. Emissions data
Excess price ($/MW/h): | 65 e (?)

Firming costs
. LCOE calculations
Indexation (%): 1 2 (?) . Contract optimisation
. Battery operation
. Load flexibility
Index period: Y Vo7 . Bill calculation
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Example case

* Supermarket in Far
North QLD

* 3 generators: 2 wind, 1
solar

* Baseload contract, net
annual 100%
renewable

* Retall firming contract
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Optimal hybrid results

Total MWh Contracted Hybrid Mix
Contracted Capacity: 1.64MW

Optimisation results
— hybrid mix “
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Annual Cashflow

Financial
outcomes
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Average daily profiles
Baseload: (55) Supermarket FN
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Q EllieKallmier /| ppa_analysis

Q Type [ to search

<> Code ( Issues 6 11 Pullrequests ) Discussions () Actions [ Projects [0 Wiki @ Security |~ Insights 3 Settings
& ppa_analysis Pubic 2 Pin  ®©uUnwatch 2 + ¥ Fork 2 ~  fY¥ Star 0~
¥ main ~ ¥ 1Branch © 0 Tags Q Go to file t Add file ~ About 8

& EllieKallmier Update README.md

6b64529 - 2 hours ago (l) 210 Commits

PPA Assessment Tool for C&I
electricity users to model outcomes

under a PPA.
B data_caches small reformatting with ruff and added some docs 2 hours ago
@ www.ceem.unsw.edu.aufour-researc...
W ppa_analysis small reformatting with ruff and added some docs 2 hours ago
0 Readme
W templates data update, added tariff templates 5 months ago &8 MIT license
= 5 A Activity
I tests binary file changes 5 months ago
¢ Ostars
[ .gitignore added archive dir to gitignore 5 months ago ® 2 watching
2 forks
D LICENSE Initial commit 2 years ago ks
[ README.md Update README.md 2 hours ago Releases
[ api_examples.ipynb small reformatting with ruff and added some docs 2 hours ago No releases published
Create a new release
[ data_loading.ipynb small reformatting with ruff and added some docs 2 hours ago
Packages
[ glossary.md small update and restructures 4 days ago
No packages published
[ interface.ipynb small reformatting with ruff and added some docs 2 hours ago Publish your first package

[ pyproject.toml

[ requirements.txt

() README &3 MIT license

PPA Analysis

added poetry for package management 7 months ago

update examples and requirements.txt 5 months ago

PPA Assessment Tool repo for the RACE for 2030 - 24/7 TRUZERO project. The tool provides functionality for

optimising a portfolio of renewable energy contracts, i.e.

what ion of to contract from

set a generators in order to best match the combined generation profile with a load profile. Additionally, there
is functionality for modelling battery operation, load flexibility, and calculating bills.

Install

Create a Python new virtual environment and install the required dependencies. In the terminal:

Contributors 3

' EllieKallmier
' nick-gorman

;‘; mike-b-roberts Mike Roberts

Languages

@ Jupyter Notebook 89.2%
® Python 10.8%

Suggested workflows
Based on your tech stack

A Pylint

Configure

Lint a Python application with pylint.

+-/one@

1. Move to tool directory: cd /path/to/the/ppa_analysis/directory

D Pranta authan virtial anuivanmant. aubbhan . ek ame

https://github.com/EllieKallmier/ppa analysis
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Thanks to RACE for 2030 and industry partners who supported the
project.
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