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About Upside

Award-winning cloud platform, using advanced algorithms and artificial
intelligence to manage and monetise very large portfolios of diversified and
distributed energy assets.
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Outline

Optimisation Framework

e The challenge and opportunity
e The optimisation framework

e (Capabilities and applications

Research Application Example

e Outline of the HAVEN project |

e Optimisation framework applied to a V2G-enabled domestic’
energy system

e Dispatch example and results
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The Challenge

Energy system is evolving and presents new challenges for System Operators
and Suppliers.

Adl/\ Increased variable and distributed generation present system
w A" balancing challenges

6 Increased electrification of heat and transport impact time and
magnitude of demand

@~ Pressures to reduce carbon intensity and consumer cost

Solutions required which can utilise flexible assets in an optimal way to
meet these needs.
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The Opportunity

Optimal asset control and dispatch can open up new revenue streams and
business models, and support increased deployment of renewables.
@D;Direct revenue streams (e.g. energy trading, reduction in UoS charges)

-, Grid services (e.g. balancing services, frequency response, constraint
management)

Local energy markets and increased value from distributed’renewables

Requires intelligent systems that optimise multiple assets against
competing revenue streams, subject to constraints.
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Mixed Integer Linear Program

Maximise... Subject to... By controlling...

e.g. Revenue e.g. Battery available e.g. Discharge at 5pm,
5pm -9am recharge at 10pm
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Upside Optimisation Framework (snap)
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MIXED INTEGER LINEAR OPTIMISATION
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Grid Connection

DISPATCH
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Capabilities

Production-grade framework deployed in commercial and research projects.

AWS Cloud for
speed and
parallelisation

Integration with
other Upside
systems

Flexible
framework
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Day Ahead Volume Optimiser

Select Portfolio:
Battery/DUoS Demo v

Upload Price File:

example_price_file.csv

Optimum asset dispatch schedule. Negative volumes indicate asset is exporting.
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Current Price
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Delete Dispatch Schedule
Market Date:
Fri Jul 12th* v

O Negative Export
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HAVEN (Home as A Virtual Energy Network)

One-year project examined the value V2G/V2H enabled EVs could provide
in the context of a domestic home energy network of storage and
generation assets.
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https://upside.energy/2019/08/08/testing-vehicle-to-grid-models-at-the-haven-project/

Framework Applied to HAVEN

Gas Heating

OPTIMISATION

Heat Pump

Optimised Import/Export

DISPATCH
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4 Single dwelling

@ Variable DA & UoS
prices \

@ Flat energy price, maximise

_ PV self-consumption
\_ Community

A0

Energy supplier
revenue

( — ]Consumer
; revenue
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Charging overnight to reduce
energy and UoS costs.
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1N

Energy supplier revenue per annum (DA + UoS)

W All assets
£500 w \/2G/V2H only
e O:100

Q
[E] Consumer revenue per annum (self-consumption of solar PV)

WP All assets
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e Upside have developed a robust and scalable optimisation framework for
distributed energy resources.

e The framework is currently used in commercial applications and
large-scale research projects.

e We welcome research collaborations and expressions of interest as we
grow our team.

Icons by Delwar Hossain, ProSymbols, nbileru adaleru, afrom, Javad, Nicolas Leuliet, RULI, Thengakola, Edwin PM, Peter Van Driel, Luis Prado, icon 54, Ralf
Schmitzer, Gregor Cresnar, Sumana Chamrunworakiat, Fabio Rinaldi and Brand Mania from the Noun Project
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