Smart Grid Operation & Control

IRFHEAFRR RER S

Har. BsH

2017-06-19

580
B



—. PR SFrIE]

—. RBES5RE®E




5 gO Harvard University
S

> 16364F established New College
> 16394 Harvard College

John Harvard statue, Harvard Yard ®ill: Veritas (EFH)

> M2k - 82EERSE. ZETHABIEER. 62

Bz, 335UBEEE

> 1524821 N/RIEEFIMEeZLFHarvardF 8k

{F

-


https://en.wikipedia.org/wiki/John_Harvard_statue
https://en.wikipedia.org/wiki/Harvard_Yard

g0

> SR ZARk

College/school

Harvard College

Medicine
Divinity
Law
Dental Medicine
Arts and Sciences
Business
Extension
Design
Education
Public Health

Government

Engineering and Applied

Sciences

Year
founded

1636
1782
1816
1817
1867
1872
1908
1910
1914
1920
1922
1936

2007

Radcliffe Institute for Advanced Study

Harvard University
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’g% SEAS

Engineering and applied sciences at Harvard

began with the creation of the Lawrence T

Scientific School in 1847 (named for =22 HARVARD
donor Abbott Lawrence). John A. Paulson
School of Engineering
and Applied Sciences

To support faculty and research in engineering
applied sciences underwent several
reorganizations (ranging from a graduate school,
department (several), and division) and names
(from DEAP to DAS to DEAS).

In 2007, the University transitioned the former
Division of Engineering and Applied Sciences
into a school.

On June 3, 2015, the school was renamed the
Harvard John A. Paulson School of Engineering
and Applied Sciences following a $400 million gift
by Harvard Business School alumnus John A.
Paulson.



http://www.seas.harvard.edu/about-seas/history-seas/founding-early-years/abbott-lawrence
https://en.wikipedia.org/wiki/Harvard_Business_School
https://en.wikipedia.org/wiki/John_Paulson
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SEAS

UNDERGRADUATE
CONCENTRATIONS

> Applied Mathematics

> Biomedical Engineering
> Computer Science

» Electrical Engineering

» Engineering Sciences (A.B. & 5.B.)
(Incl. Environmental Science &
Engineering)

> Mechanical Engineering

GRADUATE PROGRAMS
» Applied Mathematics
» Applied Physics

» Computational Science and
Engineering

> Computer Science
> Data Science

» Engineering Sciences
(Incl. Environmental Science &
Engineering)

> Master in Design Engineering

> MS/MBA

RESEARCH

> Applied Mathematics
» Applied Physics

» Bioengineering

» Computer Science

> Electrical Engineering

> Environmental Science &
Engineering

> Materials & Mechanical
Engineering

» Science, Technology & Public
Policy

ELECTRICAL ENGINEERING

= Circuits and VLSI
Computer Engineering and Architecture

Robotics and Control

+ + +

Signal Processing

ENVIRONMENTAL SCIENCE AND ENGINEERING

+

Atmospheric and Climate Measurements and Modeling

Energy and Environmental Technologies ]

+ + + + +|+

Engineering, Economic Development, and Resource Management
Environmental Chemistry and Microbiology

Instrumentation and Field Measurements

Oceans and Geophysics

Pollution Monitoring

http://www.seas.harvard.edu/faculty-research/research




Iﬁgg Harvard-China Project

» HARVARD-CHINA PROJECT on Energy,

Economy and Environment

https.//chinaproject.harvard.edu/home/

> B 3ZF1993E

» Harvard John A. Paulson School of Engineering and

Applied Sciences (SEAS)


http://sgo.hust.edu.cn/

5 g O Harvard-China Project

> Project Chair: Prof. Michael B. McElroy

« Gilbert Butler Professor of Environmental Studies

Research Interests:

atomic physics

« planetary science

« atmospheric chemistry
« climate science
« global climate change mitigation
« power and energy science and policy
« challenges posed for sustainable development in
China
« 250+ journal articles , 3 books

« 30+ articles in Nature and Science



iﬁg% Harvard-China Project

> Executive Director : Mr. Chris P. Nielsen

collaborating Chinese universities and across the

schools of Harvard led by Prof. Michael McElroy

» Program Administrator: Miss Tiffany Chan
2SHETHE (WSS, DORER. FANENHEREFES )
> Faculty and Senior Researchers(30)

> Post-docs(4)

> Visiting Fellows/Students(17)
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[1] Xi Lu, Michael B. McElroy, and Juha
Kiviluoma. 2009. “Global potential for wind
generated electricity.” Proceedings of the
National Academy of Sciences, 27, 106:
10933-10938s.

[2] Michael B. McElroy, Xi Lu, Chris P Nielsen,
and Yuxuan Wang. 2009. “Potential for wind
generated electricity in China.” Science, 5946,
325: 1378-1380.
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https://chinaproject.harvard.edu/publications/global-potential-wind-generated-electricity-1
https://chinaproject.harvard.edu/publications/potential-wind-generated-electricity-china-0

i$g0 REiEHMHkE 2 - REvsEE

SR

e 2015 FRE] <&

=[C-G]-[CE, -Q]-(1—Cr)-8760

=y > s B L el 3
- ¢ EHAR; o BSARE; OF SHEN;
REE/TWh 1863 1909  ( =gT o am

30 + 67.7%

20r
10

+  AG +_‘u.l:F + AQ + AO-Cr)
0
_H:I _ I _]FQ% I I
_2.:] L

-50.3% -50.2% -49.3%

TEREXBAXRHELE, $E
> X RIESEHIEE
> RHLREEXTIRE
> XEIZHMIEAXRHE
> BT IEMRE

Electricity from wind, China versus LS {TWh)

~40 ~100%
_5.::| n
[1] Xi Lu, Michael B. McElroy, Wei Peng, Shiyang Liu, g .
Chris P. Nielsen, and Haikun Wang. 2016. “Challenges |'ﬂﬁﬂﬁﬁﬁi
faced by China compared with the US in developing B =
E &= oth REWL

wind power.” Nature Energy, 6, 1.

i 7 S 2 ITEBEREWN



https://chinaproject.harvard.edu/publications/challenges-faced-china-compared-us-developing-wind-power-0
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[1] Xinyu Chen, Michael B. McElroy, and Chongging Kang. Submitted. “Integrated energy systems for higher wind penetration in China:
Formulation, implementation, and impacts.” IEEE Transactions on Power Systems.

[2] CHEN Xinyu, KANG Chongqing, Mark O’Malley. Increasing the Flexibility of CHP with Heat Storage and an Electrical Boiler for Wind
Power Integration in China: Modeling and Implications. IEEE transaction on Power Systems, 2015.30 (4), pp.1848-1857.

[3] Ning Zhang, Xi Lu, Chris P Nielsen, Michael B. McElroy, Xinyu Chen, Yu Deng, and Chongqing Kang. 2016. “Reducing curtailment of wind
electricity in China by employing electric boilers for heat and pumped hydro for energy storage.” Applied Energy, 184: 987-994.



https://chinaproject.harvard.edu/publications/integrated-energy-systems-higher-wind-penetration-china-formulation-implementation-and-0
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Energy Policy Research at Harvard
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Director: William W. Hogan

Raymond Plank Professor of
Global Energy Policy, Harvard
Kennedy School
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CONSORTIUM FOR

Energy Policy Research at Harvard

Home About Us Faculty Harvard Programs  Harvard-wide Fellows Library Seminar Series

SEMINAR SERIES

Spring 2017] Fall 2016 |Spring 2016 | Fall 2015 | |5 \|-| in 2
IlelL.'J|’|||g"" ) 2
Spring )

15 | Fall |r|-||gL'
| Spring 2011 | Fall 2010

Spring 2017

Monday, February 6, 12pm-1:30pm

The Great Swap: Addressing Climate Change with a Carbon Tax

Link to Summary

Joe Aldy, Associate Professor of Public Policy, HKS

Bell Hall, 5th Floor, Belfer Building, HKS

Link to papers: Long-term Carbon Policy: The Great Swap and Designing and Updating
a US Carbon Tax in an Uncertain World

Monday, February 13, 12pm - 1:30pm

The Brazilian Power Sector

Link to Summary

Mauricio Tolmasquim, Visiting Fellow, Harvard Electricity Policy Group, Professor,
Federal University of Rio de Janeiro, and former President of Brazil's Empresa de
Pesquisa Energética (Energy Research Company)

Bell Hall, 5th Floor, Belfer Building, HKS

Monday, February 27, 12pm-1:30pm

Competitiveness Issues with a Carbon Tax

Link to slides

Link to Summary

Gilbert Metcalf, Professor of Economics, Tufts University
Bell Hall, 5th Floor, Belfer Building, HKS

Monday, March &, 12pm - 1:30 pm

Carbon prices, preferences, and the timing of uncertainty (work in progress)

Link to slides (note: this is a revised/updated version of the slides, as presented at
ale 4/26/2017)

Link to Summary
Gernnt Waoner. Research Assnciate. Harvard's Schonl of Froineerine and Annlied

External Resources Courses  Opportunities

SEARCH

Search this site
’7 Search

CONTACT

Address:

Consortium for Energy Policy Research
Mossavar-Rahmani Center for Business
and Government

John F. Kennedy School of Government
Harvard University

79 John F. Kennedy Street,

Belfer 312

Cambridge, MA 02138

Email

cepri@hks. harvard.edu

Phone:

617.495.8693

https://www.hks.harvard.edu/m-rcbg/cepr/seminar.html
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