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The NM SMART Grid Center Overview

Sustainable, Modular, Adaptive, Resilient, Transactive



NM SMART Grid Center Research Goals

* RG1: Create a comprehensive
framework for distribution feeders to
evolve into managed distribution feeder
microgrids (DFMs)

* RG2: Design a network architecture for
DFM infrastructure that is scalable,
resilient, secure, and protects user
privacy

Integrate machine intelligence into
decision making for the DFM

« RG4: Develop realistic scenarios for
operation of DFMs in various stress
conditions



NM SMART Grid Center Team

34 4 57 19 24

Faculty Post Docs Graduate Undergraduate Staff/Other
Students Students






Ulrich Greveler Benjamin Justus Dennis Lohr
https://www.semanticscholar.org/paper/Multimedia-Content-ldentification-Through-Smart-Greveler-Justus/75b9a34cb6a0268ae7acaad34c7fcdedb450f160



https://www.semanticscholar.org/author/Ulrich-Greveler/2549645
https://www.semanticscholar.org/author/Benjamin-Justus/46486291
https://www.semanticscholar.org/author/Dennis-L%C3%B6hr/2696170
https://www.semanticscholar.org/paper/Multimedia-Content-Identification-Through-Smart-Greveler-Justus/75b9a34cb6a0268ae7acaad34c7fcdedb450f160










https://en.wikipedia.org/w/index.php?title=Laplace distribution&oldid=946537954



https://en.wikipedia.org/w/index.php?title=Laplace_distribution&oldid=946537954
















Smart Grid Data Generation

Presenter: Adnan Bashir
Advisor: Trilce P. Estrada

March 25, 2020



I e

Why synthesize smart grid data ?

Smart grid is still in evolution phase

Researchers don’t often share their data

A lot of data needed to incorporate decision support
Mathematical modeling can be put to a good use



What are available tools ?

Generative Adversarial Networks
We still need real data to generate new data

. Mosaik

Combines simulators and models

. MATPOWER

Steady-state power system simulation

. PYPOWER

Power flow and Optimal Power Flow solver



Open-source power simulation and optimization
Runs on MATLAB & GNU

> 4000 citations since 2010

> 22,000 downloads / year

I e

Image Source: Google Scholar



In action



CKAN Data Repository

DEMO by Adnan Bashir






Resilience

* Natural Disasters (Cyclone, Tornado, Hurricane ) or cyber-physical threats :
 What happens to the grid ?

e “October 2012, Superstorm Sandy, New York, S50B loss”

* “The ability of the power system to recover either completely or partially
from adversity is defined as Resilience”!!.

* Resilience depends on the adaptability of the grid to unexpected failures or
disfigurements.

* Adaptivity in Biology : “ability of an organism to respond and survive
environmental distress.”

[1] D. E. Alexander, “Resilience and disaster risk reduction: an etymological journey,”Natural hazards and earth system sciences,
vol. 13, no. 11, pp.2707-2716, 2013.




Resilience VS Reliability

* Resilience deals with quick * Reliability deals with overall
recovery through active service improvement by building
management of the grid. redundant infrastructure.

* Throughput (goodput) as the * Cost as the objective.
objective.

e Conditional probability. « Probabilistic.

* Time-sensitive criticality. e Continuity of service.



IEEE 24 Bus
Reliability test
System

C : Critical Loads




Research Challenge

* Objective Function

* Minimize the mismatch between generation and demand with the
constraint that the critical loads are always supplied.



Lines that are getting
overloaded (red) /
(green) underloaded

No of overloaded lines
: 14

No of under loaded
lines : 9
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Applying Resiliency and Contingency
Planning

* Natural smart grid, microgrid in
Cordova, Alaska

* Cyber Security
* Natural Disasters
* Sensing and System Monitoring



Applying Resiliency

and Contingency

Planning

 Google Maps —
Satellite Image of
Cordova, Alaska



One-Line Diagram of Distribution System MATLAB Simulink System Visualization




One-Line Diagram of Distribution System MATLAB Simulink System Visualization
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MATLAB Simulink System Visualization
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MATLAB Simulink System Visualization




ORCA Diesel Generators

[]

Substation — Generator Osciloscope




Recognizing the Realities
of Resiliency

* Routine reevaluation of the system’s
adaptability

* We are considering significant portions
of a power system to become
inoperable

* What happens before, during, and after
critical loads are sustained?

This Photo by Unknown Author is licensed under CC BY-ND



http://theconversation.com/the-cyberattack-on-ukraines-power-grid-is-a-warning-of-whats-to-come-52832
https://creativecommons.org/licenses/by-nd/3.0/

Future directions

e Statistical Distribution of the Load Profiles

* Time sensitive critical Loads (e.g. Metro System in the event of a
Hurricane)

* DERs, Battery Placement, Switch Placement



Contact Information

Shubhasmita Pati
shubha@nmsu.edu
Rusty Nail (George)
grnail@nmsu.edu



. Q&A

Use Zoom Q&A Feature!
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