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UC Davis: Aiming for a 100%
renewable electricity campus by 2025
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* 40k Students

24k Faculty & Staff

1000+ Buildings, ~250 over 10,000 SF
11.3M SF total; 5,300 acres Land

Founded 1905, Average Building Age:
> 40 years

* S20M annual electricity spend

* 211M kWh/year electricity (average
house is 11K kWh/year)
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Innovation and sustainability at UC Davis
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Collaborations between faculty,
students and staff on innovation,
campus as a living lab projects, and
accomplishments of key initiatives

* Many student internships with
operations

* Project-based courses

* Deep dedication to sustainability at
all levels
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UC Davis energy journey

Recent on-Campus Energy Use & Building Space

12,000,000 2,300,000
- 2,200,000 _
© 11,500,000 - ©
Q ()
[ >
v - 2,100,000 S
o D
= 11,000,000 i
Z 11,000, - 2,000,000 S
k= =
© £
% 10,500,000 - 1,900,000 g
oo >
c >
£ —_— - 1,800,000 &
— ~---- )
2 10,000,000 = v

- 1,700,000

9,500,000 1,600,000

=e=|\laintained building space served by campus energy systems (MGSF)

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

etp=Total Energy (MMBTUs)

AV=VA



100% renewable electricity by 2025
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UC makes bold commitment to 100 vmE
percent clean electricity

October 29, 2018

Article by: Robyn Schelenz robyn.schelenz@ucop.edu

n

As the impacts of global climate change grow ever more alarming, we
have some good news: Clean energy is catching on among cities, states
and other big institutions across the country.

|
This fall, the University of California joined the growing ist of institutions that .AV — VA
|

have committed to 100 percent clean electricity (as did the state of California,
which also announced its pledge to transition to clean energy by 2045).



Duck curve
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13.7 MWAC behind the meter solar farm; ~15% of total electricity




Grid draw before solar farm
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Grid draw after solar farm
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Electricity price — grid supply
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Duck curve solutions

*Base load power
*Flexible loads
*Storage (battery, energy storage, etc.)

*How can UC Davis help?
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11% of total campus electricity
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https://creativecommons.org/licenses/by/3.0/
https://daviswiki.org/summer%20rain
https://www.homeworklib.com/questions/1455404/expx2-x-compute-the-fourier-series-of-fx-0
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FlowRate 639 gpm
Tank Capacity 6,568 TonH

KEYS & CHARTS
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Campus Engagement

* Research paper with two
professors, three grad students
three staff

* Master’s thesis
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Applied Energy 300 (2021) 117389

Contents lists available at ScienceDirect

Applied Energy

journal homepage: www.elsevier.com/locate/apenergy

- - . - - - Chack for
Optimal real-time dispatching of chillers and thermal storage tank in a i
university campus central plant
Gustavo Campos?, Yu Liu?, Devon Schmidt®, Joseph Yonkoski ¢, Daniel Colvin ¢,

David M. Trombly ¢, Nael H. El-Farra®", Ahmet Palazoglu®

* Department of Chemical Engineering, University of California, Davis, CA 95616, USA

b Energy and Efficiency Institute, University of California, Davis, CA, 95616, USA

¢ Utilities Department, University of California, Davis, CA, 95616, USA

4 Energy Conservation Office, University of California, Davis, CA, 95616, USA

ARTICLE INFO ABSTRACT

Keywords: Recent studies have indicated a great potential for applying predictive methodologies to the operation of
Energy systems optimization Heating, Ventilation and Air Conditioning (HVAC) systems. Particularly for Centralized Chiller Plants with
HvAC Thermal Energy Storage (TES) used for District Cooling, there is a substantial opportunity for cost savings when
District mo{"’g responding to variations in electricity price and ambient temperature. The present work addresses the problem
Central chiller plants of closed-loop scheduling of a large-scale chiller plant with TES tank under a Day-Ahead (DA) electricity

Proc heduli
o scheduing price program. The main contributions include: (i) formulating the problem for a real large-scale complex

system; (ii) comparing different dispatching policies with varying degrees of optimality, constraint satisfaction
and operational complexity; and (iii) designing an optimization-based scheduling tool and describing its
implementation and results. The proposed Mixed-Integer Linear Programming (MILP) formulation extends
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Results: 9/4/22 through 9/9/22
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Results in 6-day window (9/4/22 through 9/9/22)

* Baseline savings: $150k/year

* Estimated 91MWh DR provided
* Estimated S60k savings

* 5272k DR payments
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Grid Responsive Buildings
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Battery Backup

* CPUC SGIP Grant for 750kW four-hour battery
* Backup of domestic water system pumps

* Economic dispatch/grid responsiveness

* COD: Spring 2025
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Electric Bus Dispatching

Currently 6 Busses with 150 kW chargers
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Bus Energy Use Exceeding High Rate Threshold

Month
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Hour 11
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21 2263 Ealryy 2475 1127 1090 19
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Next steps

* Expanded DR market participation (market-based, capacity-based)
* Agrivoltaics research (project scoping with researchers)
* More onsite renewables (planning phase)
* More battery back up (ongoing economic feasibility assessment)
* Adjust for electrification of heating system
* Bus charging optimization
* Planning for 50 electric buses, “4MW of semi-flexible load

* Expanded shifting of building loads
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Questions? Please remember to...

Navigate to this se

Please wait for the microphone.

State your name and company. app

Thank you!
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, which reflect our opinions only as of the date of this
presentation.

The Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com
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