Smart City Testbed

Chen-Ching Liu
Anurag Srivastava
Adam Hahn

WASHINGTON STATE
IVERSITY
g
World Cl




Testbed Overview

WASHINGTON STATE
@ UNIVERSITY

World Class. Face to Face.

Comprehensive research and collaboration testbed spanning across all

power system domains

Objectives

Vs

Self-Healing Power Grids

.

Integration of Smart
Meters and Microgrids and
Associated Socio-
Economic Issues

Capabilities

Electric power distribution
network

Integration with wide area
transmission network

Electricity market simulation
environment

Control

|| Information, communications and

control technology

-

| | Renewable energy and storage

devices

Energy
Management
System

Distribution
Management
System

Meter Data
Management

Data

— Simulation

— Real-world



‘ WA%{INGTON STATE
- . UNIVERSITY
Av Tran S m I SS Ion ;/tgdClass.FacetoFace.

o

Distance relay
Transmission substation

Fuel cell

e |

Communication
(DNP/OPC)



WASHINGTON STATE
Wy UNIVERSITY

Distribution

Communication
(DNP/OPC)

|
!

L
U

Distribution operation center

ﬁ Customers

gﬁ Overcurrent relay

88888

O o QO o
—7—

Smart
Meters




Smart City Testbed

WASHINGTON STATE

@ UNIVERSITY

World Class. Face to Face.



- . WASHINGTON STATE
ﬂ,V Smart Grid Demonstration and ©uveT

World Class. Face to Face.

Research Investigation Lab (SGDRIL)




WASHINGTON STATE
Eg [ JNIVERSITY
V A 4
A World Class. Face to Face.

Use Case #1: Substation Intrusion Detection
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Relays

Protection IED: Belay Q@@
WASHINGTON STATE
@UNIVF‘RSITY Energy Systems Innovation Center

Protection IED: Overcurrent Relay

Operation: Current Values [A] RMS:

’Normal la: S
Ib: [5.01
Ic: 5.03

Circuit Breaker Status:

CLOSED

Close

Copyright (C) 2013, Energy Systems Innovation Center, EECS, WSU

Setting Values [A]:

Instantaneous:  [125
Time overcurrent: (30

i Protection IED: Relay
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Energy Systems Innovation Center

Protection IED: Overcurrent Relay

Operation: Current Values [A] RMS:

“Normal la: Bal
Ib: 5.01
Ic: 5.03

Circuit Breaker Status:

Close

Copyright (C) 2013, Energy Systems Innovation Center, EECS, WSU

Setting Values [A]:

Instantaneous: 125
Time overcurrent: |30
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Use Case #2: Wide Area Applications
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Use Case #3: Cyber-Physical Analysis
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Use Case #4: Microgrid Control
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