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Declining Cost of Renewables?

U.S. average retail price per kilowatthour is
11.10 cents
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The True Costs of Decarbonization
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Fossil Fuel Is Enabling
Renewables

Generation Level

04/as-utahs-rocky-mountain-power-looks-to-
nuclear-power-what-happens-to-all-the-coal-jobs

As Utah’s Rocky Mountain
Power looks to nuclear
power, what happens to all
the coal jobs?
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Tuttle and Powell, The Electricity Journal, 2019
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“We can’t solve problems by using the same kind
of thinking we used when we created them.”

-Albert Einstein

Photo courtesy of NBC News
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STAYING BIG OR GETTING SMALLER
Expected structural changes in the energy system made possible by the increased use of digital tools

Intelligent Systems _
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Input Layer Hidden Layer Output Layer

Working Smarter: Case Study 1 B . we
g Yy &y

Using Al to Optimize Coal Combustion
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Working Smarter: Case Study #1

Using the Resources We Have to Their Full Potential

0.8
I
= = 0.9
= g
g5 20
b (]
S 0.6 5 0.8
5 =
= &
£ <
= S 0.7
X 0.4 o
% o
z Z 0.6
3 =
— =
3 3
0.2 A 0.5
N N N N N Q o N S Aoad 9 N LA D O 45 D 9 ok
5 S » 4 S 0\ S S N B P i B 197 8 P P B P P P 9%’\Q

% R f Capacit :
o Range ol Capacity Range of % Capacity

M Before QIV 2018 ® QIV 2018

Pie-Project = QI 2017 “==%:Q] 2018
Tuttle et al., Control Engineering Practice, 2019 -=- QII2018 — = QIII 2018 —— QIV 2018

Improving Energy Efficiency Using Intelligent Operation EGI Energy & Geoscience Institute @

AT THE UNIVERSITY OF UTAH




Working Smarter: Case Study #2

Using Al to Optimize Cooling Towers
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Working Smarter: Case Study #2

Cooling Tower Power vs Return Temperatures Energy Consumption by Month
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Working Smarter: Case Study #3
Incorporating Dynamics into Smart Operation
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Working Smarter: Case Study #3

Incorporating Dynamics into Smart Operation

. L Predicted
. Optimal OF:t'tmal ‘ Optimal ramp
solution \ coon trajectory
found @== held found
— . oun llllllllLoad
............... ._,T llllllllLoad “‘ .'.
T fo— - ™
e - Prediction ©
S ': error 9 Process dynamics ‘
Steady-state optimization “e— con.S|d.ere.d in the ._L'L__,____
model does not capture e ——... optimization model .
transient operation \
\ R .
—a 4 Optimal
& (e Q I_!----!.";----_"....""'h.._‘ trajectory —
C m fr— '9 3 E- S - T
09 3 V) m .  mssaa"
d & 8 C -
o> ‘ e — ‘
time time

Improving Energy Efficiency Using Intelligent Operation EGI Energy & Geoscience Institute |

AT THE UNIVERSITY OF UTAH




Working Smarter: Case Study #3

Iterate until converged
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Blackburn et al., Journal of Process Control, 2022
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Working Smarter: Case Study #3
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Let’s Build
Smarter Too!

Hybridization as a Transition
Vehicle
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Building Flexible Hybrid Systems: Industrial Process Heat
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Building Flexible Hybrid Systems: Active Energy Storage
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Conclusions

m Operate Intelligently

B 3 ild Intelligently

m |ransition Intelligently

Improving Energy Efficiency Using Intelligent Operation




Renewable Energy

@ ENEREY Erow Ecenor & Vé PACIFICORP

.. .. P 3 U.S. DEPARTMENT OF

@ USTAR @ENERGY

Office of Fossil Energy

'/ Dominion
g Energy"

Nuclear Energ

UTAH OFFICE OF
ENERGY DEVELOPMENT

Q DEVELOPMENT

Improving Energy Efficiency Using Intelligent Operation

ThankYou!

Contributors and Sponsors

EG I Energy & Geoscience Institute |
AT THE UNIVERSITY OF UTAH NS



