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OUR MAIN PRODUCTS

L

INFOLITE

INnfolite a comprehensive solution
that provides all the trading and
operational requirements for
orofitably managing and running a
renewable wind or solar farm in the

Australian NEM,

AUTOMATED VRE TRADING

A recent development is enhancing
our Infolite product with an
automated bidding solution for
solar and wind farms to provide
optimized revenue trading at a
much cheaper end-user cost than
other automated solutions or 24 x /7

trading operations.

OPTIGEN

HARD software has recently
launched Optigen, which is a cost-
effective and reliable solution that

seamlessly integrates with
renewable energy generation and
pattery control systems to enhance

revenue and manage risk.




COMPETITIVE ENERGY MARKET TRENDS

MULTI-MODAL SYSTEMS

INncreasing numbers of renewable
generators are looking to integrate
BESS into their existing and planned
sites. Proposed rule changes will
mMake flexible optimization of these
combined generation types

necessary for generator profitability.
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AUTOMATED TRADING

Automated trading of VRE
generators is the most cost-effective
solution for both single and multi-
modal generation. Many existing
alternatives have oversold the
benefits or are too costly and many

are now being replaced.
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SYSTEMS SECURITY

Systems compliance and increasing
security requirements for all the
NEM trading and operational
systems are becoming a priority for
the security of the critical national
iNnfrastructure. It is expected that
audits and penalties for non-

compliance will become common.
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TESLA HORNSDALE TRADING SOLUTION
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[10:44] Offer id: 114571 version id: 52 for trading date: '2019-01-17' has been
successfully submitted and is VALID

[10:44] Offer id: 114571 version id: 52 for trading date: '2019-01-17" has been
transferred to AEMO

[10:41] Offer id: 114571 version id: 52 for trading date: '2019-01-17" has been
submitted from 'TESLA'

[10:40] Offer id: 114569 version id: 50 for trading date: '2019-01-17°

acknowledgment could not be found within: 300 seconds

[10:38] Offer id: 114570 version id: 51 for trading date: '2019-01-17' has been
successfully submitted and is VALID

[10:37] Offer id: 114570 version id: 51 for trading date: '2019-01-17' has been
transferred to AEMO

[10:36] Offer id: 114570 version id: 51 for trading date: '2019-01-17" has been
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TYPICAL GENERATION PLANT SCHEMATIC

BESS with DC-coupleo( Solar

Irr r l \ (——_\
(l.ht\ﬁ o BESS
x W, _ Y

Pbess [Pbess_import, Pbess_export]
eg. -3 MW <= Pbess <= 5 MW

Time

PSolar [O, Pmax]
eg. 0 <= Psolar <= 7 MW

Ppoc [Ppoc_,iw\(aort, Ppoc__.export]
eg. -2 MW <= Ppoc <= 5 MW

I"‘IPU‘ES Outputs

So‘o«r orecasts - 15 vinm x 96 | BESS limited or POC limited
Price forecasts - 5 min x 12, 30min x 48 to 72 SCADA trol ooint
SCADA BESS state - BESS State of cl«arge controt pomnts

BESS - Battery Enerqgy Storage System
POC - Point Of Connection A/etwork
SCADA - Supervisory Control And Data Acqu?s?tion




OPTIGEN OPTIMISED TRADING SOLUTION

Optigen scalable hosted solution logical diagram
February 2024
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OPTIGEN CONTROL SYSTEM INTERFACE




OPTIGEN

TECHNOLOGY

JULIA/JUMP

The optimisation multi-threaded
module is written entirely in Julia

using JuMP to interface to HIGHS.

DISCRETE MODULES

Each other component of the
Optigen framework is entirely
Independent and uses a unified

Python multi-threaded architecture.

MESSAGING

All inter-process communication is
Implemented using a unified

messaging framework and message

format.

MULTI-TENANTED

A principal feature of the design is to
oe able to run multiple site models
on a single instance to allow for

scaling the solution.

OPEN SOURCE

All programming & modelling
languages, application
infrastructure & operating systems

are open source.

DEPLOYMENT

A small, economical industry
standard RTU device is used to

provide the interface directly to the

plant SCADA.



i OptiGen

OPTIGEN OPTIMISED TRADING SOLUTION
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OPTIGEN CONTROL LOGIC

BESS DC-coup[e,d solar op‘timisa‘tion scenarios

29 J'omuanl 2025 - Dr. Homle,y Moackenzie
HARD softwore
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STORAGE VALUATION APPROACH

Scatter Plots of RRP by Time of Day for VIC1 since 2022-01-01
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OPTIGEN MONITORING DASHBOARD

MQTT Broker: 192.168.32.21:1883 | Client ID: mgtt_dashboard_S818

Market Data Dispatch Interval: 2825-11-11 14:688 TOORANWF Dispatch Interval: 2825-11-11 14:688 Reglon: VIC

Prices: 2825-11-11 13:55:43 5 MIN forecasts: 2825-11-11 13:57:37 SCADA readings: 11/11/2825 13:57:37
request: 2825-11-11 13:57:33 response: 2825-11-11 13:57:35
NSW1: -$16.77 [-$28.35, -%28.77, -%$21.81, -%$21.72, -%$21.69, -$28.98, -$28.88, -$21.
-$28. -$28.88, -$208.88] generation: -8.118 MW
: -$18.82 [-$14.53, -%$14.53, -$14.53, -$18. -$18.85, -$14.53, -%$13.89, -$1&. no available: 12
-SlL.EEr -Sli.53] solutlion status: OPTIMAL modes :
-$16.77 [-$19.1&, -$19.88, -$17.81, -$17. HSW setpoint: 5.888 M plant setpoint:
-$19.98, -$18.24]

$23.18 [$23.13, $23.13, $23.13, $23.13, .13, $21.93, $23.13, %$22.84&, $21.

wind speed: 12.38
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o e Bt Diitle (ih (uets (RS, ot BSSE: Infieh P Coith [

-317.81, -%18.85, -31/7.%98, -3}18. 21.68668 MW
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POC active power:
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BESS storage:
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NARRANDERA

SCADA readings: 11/11/2825 13:57:28
request: 2825-11-11 13:57:34

POC active power: BE6E MW
irraglance: B8 W/ m*m
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BESS storage: . 588 MWn
solution status: PTIMAL
H5W setpolnt:

g Quit r Refresh

Dispatch Interval: 2825-11-11 14:68

forecast: 2825-11-11

response:

solar generatlion:

temperature:
no generating:
BESS output:
nodes :

POC setpoint:
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response:

solar generatlion:

temperature:
no generating:
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II.Illllll
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MOYHALL

SCADA readlngs:
request.

POC actlve power:

irraglance:

no avallable:
BESS storage:
solution status:
HS5W setpolnt:

status: Connected & Listening | Total Messages: 2383 | Active Sections: B/B

11/11/2825 13:57:32
2825-11-11 13:57:34

B.848 MW
1112.668 W/m*m
8
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OPFTIMAL
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OPTIMAL

2825-11-11 14:68

fOrecast:
response:
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temperature:
no generating:
BESS output:
nodes :

POC setpoint:

fOrecast:
response:

solar generatlion:

temperature:
no generating:
BESS output:
nodes:

POC setpoint:

Region:
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JuMP LESSONS FROM OPTIGEN

oe JUMP

©
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ENERGCGY/MARKET OPTIMISATION & JuMP

Energy/market optimisation is a “killer app” for JuMP: many users of JUMP are interested

In power-systems modelling, scheduling & market bidding.

DATA QUALITY IS EVERYTHING

Market data needs to “productionised” eg. actual versus forecast data needs to be

consistent, and control system interfaces must be reliable and consistent.

CONTINUOUS MONITORING REQUIRED

Data quality and timing need to always be monitored. Issues can arise when delivery of data

IS inconsistent and variable (prices 20s to 90s into DI, forecasts 90s to 210s).

SOLUTION TIME IS NOT ALWAYS CRITICAL

Model for BESS and solar solution typically runs in under 1s, allowing for multi-tenanted

solutions. Mapping optimisation results to controls is not as straightforward.

JuMP MODELLING IS QUICK AND EASY

AMPL is easier to learn only due to the available educational resources and example
implementations. JUMP is a serious contender in the Open Source and energy / market

modelling community, and the availability & quality of resources are improving all the time.




DR HARLEY
MACKENZIE

MANAGING DIRECTOR
harley@hardsoftware.com

www.hardsoftware.com
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