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Building Block of Smart Grid:
Microgrids

m Locally integrate renewables and other distributed generation
sources and provide reliable power to customers.

m Protect critical infrastructure from power outages in the
event of physical or cyber disruptions in the bulk electric grid.

m Ensure that critical operations can be sustained during
prolonged utility power outages.

m Electric power grid will be the “grid of grids” in the future.
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Loop-based microgrid topology
introduces additional benefits in
enhancing the reliability and
resilience of energy supplies.
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AC/DC Nanogrid at IIT

csmart

Center for Smart-Grid Appicabions. Research & Technology

sbert w

galvin

i t ‘E for electncity nnovation

ILLINOIS INSTITUTE OF TECHNOLOGY

robert w

galvin.

BN

ILLINOIS INSTITUTE OF TECHNOLOGY

“for electricik |y Innavation

160 T T 1

—PV Power Output
140 —Building Load
120 Battery Charge
Battery Discharge
100 |-

D
o
T

Power Profile (kW)
N
o
|

[T
1.2 3 4 5 6 7 8 9

L L L1
10 11 12 13 14 15 16 17 18 19 20 21 22 23

The Rest of IIT

Microgrid

Time (h)
Keating Nanogrid
[~ ———————————————— = ————
| PV Array | Rooftop PV System PV Array
DC Subsystem
DC/DC
Converter | W lloers | | Battery
DC Bus (48 Vdc)
DC/AC
Inverter
Bidirectional AC Subsystem
AC/DC Battery
Converter I
Bidirectional
AC load AC/DC
Converter

AC Bus (208Y/120 Vac)

24



O PI.'\;’ision

Solar P (kW)
. | 'I
: l | | |

AN

i) 9'
4 L |

USMZI'Z[HB 31217 PM T 519/2019 3:12:17 PM

0,

SN22019 31217 PM 7d 519201931217 PM

5M12/2019 3:12:17 PM

&34 Crown Hall Coresight

Crown Hall

-« W P
o#i.'.\;ision
Solar Power (kW)
120
100
80
60

40

20
021172018 10:22:55 AM 7d
Grid Power (kW)

,zok;v LF\“H% % H ’\ 'w

\
60 'f. ]'
\ |

40 |
20 | l
0 ¥

2051112019 10:22:55 AM 7d

2/11/2019 10:22:59 AM

I
i\
\

2/18/2019 10:22:55 AM

’il\n\iﬂ_u\

Y

2/18/2019 10:22:55 AM

Ad Hoc Display m} WIN-EGFIFTCSVQMdminstrator | (@)

Battery Power (kW)

40

-40

&0

430.‘;1‘&'[21.‘]1']fi‘iZ,I?'PM Td 5192019 31217 PM
uilding Load (kW)

140

-651'1ZFZU1EJ12 17 PM 7d

5/19/2019 3:12.17 PM

Now 5/19/2019 31217 PM

A& Keating Building Coresight V2

eating Hall

robert \ Nl

for electricity innovation

ILLINOIS INSTITUTE OF TECHNOLOGY

B4 | Ad Hoc Display

[ | wnEecriPTcsvaAaminstator | @)

Battery Power (kW)

1521112019 10:22:55 AM

7d 2/1812019 10:22:55 AM

Building Load (kW)

Td 2/18/2019 10:22:55 AM

2/18/2019 10:22:59 AM



Multi-Microgrid In Chicago
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Emergency Microgrid Operations
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 The myriad of extreme events such as severe weather conditions and
potential cyber-attacks have posed great challenges to the power system
resilience.

* The proliferation of microgrids, which could play a key role in resilience
enhancement, has changed the paradigm in power system operations.

* Flexible control strategy could enhance the microgrid system resilience against
extreme events which is essential for the operation of power distribution
systems.

* The networking of geographically close microgrids is a promising and all-
encompassing solution to accommodate more DERs and further enhance the
power system resilience.
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