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- Instructor Introductions



A Little About Myself

o Born in Rio de Janeiro, Brazil

71 Lived most of life in Itajubd, MG

1 Got married in 2008 to Anderson
de Queiroz a professor at NCSU

7 We have two teaching assistants:
Clara (11 yrs) and Lucas (7 yrs)



And before you ask...

Yes! We love soccer...



My Education
-1

71 Bachelor of Science, Electrical Engineering
FEDERAL UNIVERSITY OF ITAJUBA, Brazil, 2005
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1 Master of Science, Electrical Engineering
FEDERAL UNIVERSITY OF ITAJUBA, Brazil, 2007

)
Invested Cost Related Price for Transmission Use: @?NF
Drawbacks and Improvements in Brazil
71 Ph.D., Operations Research and Industrial Engineering
UNIVERSITY OF TEXAS, Austin, TX, 2011 1 ? \XHA 5

Modeling and Forecast of Brazilian Reservoir Inflows via Dynamic Linear
Models under Climate Change Scenarios



My Work Experience
-

7 Marangon Consulting and Engineering

2006-Present MC E

ASSOCIATE RESEARCH ER Marangon Consultoria & Engenharia

1 Federal University of Itajubd
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Institute of Electrical And Energy Systems e P dba oo e 2
2013-2016

ASSISTANT PROFESSOR

SYSTEMS ENGINEERING RESEARCH GROUP LEADER (2014-2015)

C NICHOLAS SCHOOL of
-1 Duke University since 2018 Duke | the environment
VISITING ASSISTANT PROFESSOR AT NICHOLAS SCHOOL OF THE ENVIRONMENT
ENERGY
ASSOCIATE DIRECTOR FOR EDUCATIONAL PROGRAMS AT THE ENERGY INITIATIVE Duke iE\ INITIATIVE
DIRECTOR OF ENERGY STUDIES AT PRATT SCHOOL OF ENGINEERING
D k ‘ PRATT SCHOOL of
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My Background

» Data Analysis

» Time Series Modeling
and Forecast

Operations

~ Electricity Prices Research

~ Renewable Energy ~ Mathematical

» Hydro-thermal Programming

Scheduling » Stochastic Optimization

~ Electric Power System - Decision Making

Wheeling Charges

» Transmission and
Distribution Planning

. Programming
in Power Systems R, Python, Matlab

GAMS
C++, Fortran



- TA introduction

Marcio Ribeiro



- Students Introduction



Students Intro + Activity

The Book of Awesome by Neil Pasricha is filled with simple,
everyday pleasures that bring joy and positivity to our lives
THE BOOK OF

Popping bubble wrap | 0
The smell of rain on a hot sidewalk g
The other side of the pillow |

NEIL PASRICHA

Hitting a bunch of green lights in a row

Woaking up and realizing it's Saturday
When the cashier opens a new lane at the grocery store

The moment at a concert after the lights go out and before the band comes on
stage

When you're really tired and about to fall asleep and someone throws a blanket
on you

Finding an old mix tape
High-fiving babies
Snow days



Students Intro + Activity

T
Activity:

"Discovering Common Awesome Moments”

THE BOOK OF

In small groups (2-3) introduce yourselves and go
identify r
YOU hqve experienced NEIL PASRICHA

Groups introduce themselves to the rest of the class
and

the common awesome moments their group
discovered



- Course Description



Course Description
-1

1 Electric power grid is undergoing two major transformations
or what some call a “revolution”

Decentralization




Supply Mix

o Transition away from fossil fuels to renewables, eventually to

“100%" renewable energy

A 9

IWA: 15% by 2020

MN: 26.5% by 2025
Xcel: 31.5% by 2020

ME: 40% by 2017 |
JINH: 24.8% by 2025 |
[MA: 11.1% by 2009 +1%lyr |

MT: 15% by 2015

T
MI: 15% by 2021 : 75% by 2032
N
: 10% by 2015 JINY: 50% by 2030
PA: 8.5% by 2020 =
[

IA: 105 MW by 1999 NJ: 22.5% by 2020

IL: 25% by 2025 |[OH: 12.5% by 2026 [

OR: 50% by 2040 (large IOUs)
5-25% by 2025 (other utilities)

y [RI: 38.5% by 2035 |
[CT: 23% by 2020 |

DE: 25% by 2025 |

DC: 50% by 2032 |

NV: 25% by 2025

CO: 30% by 2020 (IOUs)

20% by 2020 (co-ops)

10% by 2020 (munis) ‘
~
AZ: 15% by 2025 [{INM: 20% by 2020 (I0Us)

10% by 2020 (co-ops)

CA: 50% by 2030

NC: 12.5% by 2021 (IOUs)
10% by 2018 (co-ops and munis)

Source: Berkeley Lab (July 2017)

Notes: In addition to the RPS policies shown on
this map, voluntary renewable energy goals
exist in a number of U.S. states, and both
mandatory RPS policies and non-binding goals
exist among U.S. territories (American Samoa,
[HI: 100% by 2045 | »-  Guam, Puerto Rico, US Virgin Islands).

TX: 5,880 MW by 2015

.uq"




Decentralization
e

71 Proliferation of diverse, small-scale, distribution-connected
resources (DER)

1 Community microgrids for resilience of critical services

0 Electrification of transportation, building etc..

Centralized Power  Clean, local power
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Reshaping all aspects of the industry

o1 Electricity demand
0 Grid operations

= Planning

1 Markets S—————

r‘guM 1

jwh‘m,
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71 Business Models
o Utility regulation

0 Capital Investment

l Who gets the bill? |
California, electricity load requirement. Anincrease of 1

Quantifying the Finan€ial Impactof Distributed Energy
B Resourcesdn Utility Rates and Rrofitability
EE Business Models

Impacts of Retail Rate '
Design and Net Metering Analysis and Technical
on PV Economics ’Assistance

Future ElectricUtility Regulation:
Concept papers

Solar Valuation at High Penetration



Course Obijectives
S

1 We will talk about economics of modern power grids to
facilitate integration of new agents/technology

Ex. Balancing supply and demand

Ex. Distribution network pricing mechanism

0 In parallel with supply mix transition &
decentralization is digitalization, upon competition
of the course students will understand how

Information and communication technology will be
incorporated into electricity generation, delivery and

consumption to minimize environmental impact and improve
reliability and efficiency.



Course Topics & Proposed Schedule
S

-1 Please check the course website


https://env590.github.io/

Bibliography

o ENERGY FINANCE
and ECONONMIICS

Analysis and Valuation,
Risk Management,
and the Future of Energy

Anne Beaulieu
Jaap de Wilde
Jacquelien M.A. Scherpen Editors
Big Data

Smart GrldS Analytics Strategies
{OINIERCIE o the Smart Grid
Perspective N0\

Bridging Old and New Enargy Systems

Betty Simkins, Russell Simkins, Fditors

ROREESEREES |\ FINANCE

Fasential Perspectives

@_‘_ Springer

Renewable Er‘,c"l'.’,‘.y

POWER FOR A SUSTAINABLE FUTURE

Collection of papers assigned throughout the course

We might use some podcasts as well for the assignments
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Why should you take this course?

1
7 Many of the challenges facing humankind, such as
climate change, water scarcity, inequality and
hunger, can only be resolved at a global level and
by promoting sustainable development

o Sustainable development is one of the main goals
of modern society

Economic Care for the Social well-
growth environment being



Sustainable Development Goals

GOOD HEALTH QUALITY GENDER CLEAN WATER
AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND : 1 0 REDUCED
ECONOMIC GROWTH INEQUALITIES

13 Cumar 14 15 16 PircEustce | 47 PARTERSHES
ACTION BELOW WATER ON LAND AND STRONG TS SUSTAINABLE
INSTITUTIONS

‘.,.‘- Y. DEVE'L'OPMENT
D~ _uy__._ @ G<IALS



One common aspect

POVERTY

GLOBAL PARTNERSHIPS @ a END HUNGER

PEACE HEALTHY LIVES

TERRESTRIAL

ECOSYSTEMS EDUCATION
OCEANS, SEAS, and
MARINE RESOURCES GENDER
ENERGY
WATER and
CLIMATE CHANGE fpiisiiid

SUSTAINABLE CONSUMPTION

and PRODUCTION ECONOMIC GROWTH

a INFRASTRUCTURE and
INDUSTRIALIZATION

REDUCE INEQUALITY

INCLUSIVE and
RESILIENT CITIES

Energy is essential to achieving EVERY Sustainable Development Goal



Therefore...

4
0 Energy lies at the heart of

2030 Agenda for Sustainable Developmen’r
Paris Agreement on Climate Change : %

f'_ FORTHEPLANET ‘

1 Aggressive goals to

Increase renewable participation (Renewable Portfolio
Standards — RPS)

And electrify the energy market



Future of energy...
-

... invades media ... POdCOS’r Channels

videos vemey IR e T
...... photos [@/\N@Y | R @%nal—b
p_QngIStS? Coogl- =Tl N
bt s OgS o

DIRECT ENERGY POLICY

s | NGW

as of August/2023

TE Ideas worth
spreading




So the question really is...
=

Why wouldn’t you take this course?

WHY.. it

If you want to be a part of this, bring

your energy and let’s shape the futurel



Sl



Course format and Grading
=

1 Mode: in-person class

1 Weekly office hours: in-person and online options

Assignments

Journal

Final Project




Class Journal

1 We will use Sakai forum

7 On a journal week your group will either do a blog entry about
what you’ve learned in class (or other related information) or
comment on another group post

If your group has an odd number you will do a journal entry

If your group has an even number you will do a comment on another
group entry

Entries are due on Tuesdays by 11:59 pm and comments
Fridays by 11:59pm

7 Why? -Reflection

Process your thoughts, feeling and opinions about the topics we discussed

Note: There is no right and wrong for the entries. Everyone will get
FULL credit as long as they submit on time



Communication
"

E-mail for general announcements from instructor

and TA

Slack workspace for students interaction and any

course related questions

Q search ModernPowersyst_Fall23
<« @ Q Search ModernPowerSyst_Fall23

# general v
+ Adda bookmark ModernPowerSyst_Fall23 v @ # random v Al O

+ Add a bookmark

© Canv

Channels

%3 You've found the # random channel

This channel is for... well, everything else. It's a place for team jokes, spur-of-the-
moment ideas, and funny GIFs. Go wild! Edit description

Add coworkers
proje

random &. Add people

& You're looking at the # general channel

t spot for announcements and team-wide

Add channels

This is the one channel that wil always include everyone. It's a

£, Add people Yesterday ¥

Luana Lima 2:56 PM

Yesterday ©
joined #random. Also, Marcio Ribeiro joined

io Ribeiro

Add coworkers

random v




Final Remarks
S

-1 Regardless of your background, with discipline and

dedication you will successfully complete this course

o Pay close attention to course objectives, requirements,

and deadlines

1 Do not hesitate to ask questions, we are all here to

learn!



wmm
ACTION...

THANK YOU !




