T 5 | TEXAS AsM

EPCC 2011, Altea, Spain

Integrated Substation Data for Control Center
Applications

Mladen Kezunovic, Ph.D., P.E.

Department of Electrical and Computer Engineering
Texas A&M University
kezunov@ece.tamu.edu

©2011 Mladen Kezunovic, All Rights Reserved



;W}ITE \Y |

UN SI1ITY

Existing EMS paradigm
New EMS paradigm
Data management
Model management
New applications

Q/A

OUTLINE

©2011 Mladen Kezunovic, All Rights Reserved



ﬁ TEXAS A&M

UNIVERSITY

Existing Paradigm

Emergency
« SCADA Data
/, \\ * N-1 contingency
2R » Protective relaying

_———- @ « SIPS and islanding

* No operator action
* Market suspended
 Blackouts occur

GRID
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Emergencies
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 Cascading events

 Types of faults
— Temporary
— Permanent
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New Paradigm

Consumer Devices
These devices are typically behind the meter and
receie price signals 1o make “smart” decisions
regarding energy use. Ultimately, their decisions are
communicated back lo the grid

Energy Providers
Energy providers are a broad €0
includes central generators, di o
renewabie energy resources
storage options to promote A
forms of

Network Operations
The grid operator
receives communication
from scurces within the
grid community and
sends data, such as
price signals, back o

all participants.

Consumer
Devices

Consumer
Communication
Devices

Energy

Providers Distributi

A Transmission

Energy Users
From a simple singée-home meter 10 an aggrega|
tion of multiple bulldings and developments, loa|
is aggregated and controlied based on Informatsl
received and provided,

continually models the
S better able to manage
10 promote refiable servicy

iy

Transmission
Tansmission monitors and Adjusts s resources
ensure a continuous supply of energy.
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New Paradigm
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Data Integration

i i i

‘ Information Exchange ‘

Meters
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GPS CLOCK RECEIVER

Time synchronization
*Absolute time reference (time
— stamp)
*Relative time reference
Qs (samples, phasors/angles)
e - Time scales ns, ms, s
*Synchronized sampling vs.

scanning

*Synchronization per substation
*System-wide synchronization.
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Time synchronization
IED GPS and data exchange wiring

DFR TR -2100
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Information Extraction

Control Center

Engi rj)e"éri ng Offices,
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= cADA E— for Control Web GUI
Central e
Server Inte rface\
\ Other Enterprise
Locations
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USER
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Information Sharing

Engineer Dispatcher 0N Technician

Comprehensive
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Two-Model Paradigm

Physical System

= During the 60s and 70s, the power industry decided to
adopt different power system for real-time
operations and planning.

= This two-model paradigm continues today
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Matching of data and models

Static system
model data

Available for the entire syste

‘ CIM format “

m

SCADA PI
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COMTRADE data
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Assistant

Available for substations where DFRs triggered only
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Circuit program
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g

application
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Visualization
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Visualization EillEatess
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£ Click on CB2-Construction Mode
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New Applications

il

Control Center Vi lzation

P
me
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. fohmdoh- Distributed processing
Centralized coordination

TITHTTH

Synchrophasors
1ED samples
SCADA data

LAN

RS
Data file S

format

- — Data file in
Visualization of CIM format
fault location

Fault location
calculation

o]
FRPN fault diagnosis

System topology
analysis

Data:
High resolution at source

il f—— Information:
ntellgent Alarn Procesor High context at destination

Cascade detection and
classification & Optimized
maintenance

g
S,

Data conversion

Optimal Fault Location

Synchrophasors, IED sampled
data and SCADA data

ARCHITECTURE
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Enhanced view of the system:
data integration

Control Center GUI

(_Hierarchical View )
(_Equipment Model )
( Aerial View )
E Electrical View :
Topological View

(_Ontological View )

(operational
data)

Improved handling of
emergencies:

i Economic Alarm Processor

_______________________________

Fault Location L,\ Fault analysis
Cascading Analysis r" reports

Operators

OPERATIONS
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Questions?




