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Consortium for Electric Reliability
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Consortium for Electric Reliability
Technology Solutions (CERTS)

Conduct needed public interest research on reliability technology
solutions, tools, models, systems, and management processes
required in competitive electric markets for improving reliability

and market efficiency of the U.S. electric grid
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CERTS Major Research Areas

Real-Time Grid Reliability
Management

Reduce widespread grid outages
and congestion. Grid of the
future

» Reliability Performance
Monitoring Management

» Security Analysis Tools

» Technologies for Future Grid -
Automatic, Switchable and Smart

Distributed Energy Resources

Reliability Technology
Issues and Needs

A O men

Assess grid performance,
technology, and markets to guide
national policy

IMPROVE RELIABILITY
AND MARKET EFFICIENCY
OF U.S. ELECTRIC GRID

» Comparative Assessments
» Benchmarking

» Technology Road Map

» SWAT Team

Load as a Resource

Integrate loads to respond to

Reliability and Markets

Integrate DER and improve Improve Market Efficiency and loads :
customer and grid reliability Grid Reliability market p_r|c§_3|gnals and grid
» Micro Grids > Test Market Designs reliability c.ontrol
> Utility DER Integration > Integrate With Market Monitoring > Load Aggregation
» Customer DER and Controls » Pumping Load Control

» Market Simulations » Integration With Grid Control
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CERTS Grid Reliability Management
Research Roadmap
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Performance Management Strategy and
Real Time Performance
Monitoring Tools
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CERTS Performance Management Strategy

Metrics

Performance

Management

Strategy
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Real-Time Performance Management Process
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Metrics Monitoring Analysis Assessment
Evaluate and develop Tools for Monitoring and Convert archived Determine impacts
standards that can be »| tracking actual performance »  monitoring into » on reliability, markets

guantified and in real time looking for meaningful efficiency and assets
measured early warning signs information utilization
— Markets - Grid Data Grid Reliability
Grid Real-Time Performance - Market Data Market Efficiency
Monitoring and Prediction - Historical Data
Platform (Grid-3P®) - Key Reliability
Indicators
= Generation/Demand (ACE-Frequency
Monitoring,Suppliers Performance)
= Grid (VAR Management, System
Dynamics Monitoring)
= Markets

¥ Electric Power Group



Real Time Performance Monitoring Tools
Within Current Control Infrastructures

GENERATION TRANSMISSION SUBSTATIONS MARKET SECURITY
I I
v
Generation Utllities Grid Market Performance
v Data v Data Data v Data v

INDEPENDENT SYSTEM OPERATORS, REGIONAL TRANSMISSION ORGANIZATIONS,
TRANSMISSION COMPANIES, CONTROL AREAS

! !

Real-Time Operations Periodic Assessment

and Reporting

 Scheduling — _
- Dispatching * Reliability Coordinators
* Real Time Control * ISOs, RTOs

:gn;'!?nrysiiﬁfifes Grid Real-Time Performance * FERC/PUCs
A Y Monitoring and Prediction * NERC

Platform (Grid-3P®)

= Generation/Demand (ACE-Frequency
Monitoring,Suppliers Performance)

= Grid (VAR Management, System
Dynamics Monitoring)

= Markets
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Performance Monitoring Tools
Hardware, Software, Communication
Architectures
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Grid-3P — 3 Tier Architecture for Real Time
Performance Monitoring Tools

Layer 3 — Visualization, Wide and Local Area

Geo-Graphic | Multi-View | Multi-Layer Auto-Onelines | RESEARCH FOR FUTURE VISUAL ENHANCEMENTS
Layer 2 - Real-Time Performance Monitoring Applications
Real-Time eI Dynamics RESEARCH FOR
CEIe e Suppliers-Control Voltage-VAR Monitoring FUTURE
Monitoring ¢ reageriogpance Management Using Phasor APPLICATIONS
For AGC and FR Measurements
Optimization, Forecasting, Statistics and Probabilistic Technologies
i . i Forecastin Probabilistic = B
L"|:|ear & | Self-Organize g B T T Performance RESEARCH FOR
3 on- Maps and  }------ R e Stahstical 1El\/letrlcs : FUTURE ANALYTICAL
Inear Genetic ' Definition an
L8 ! Assessment TECHNOLOGIES
Optimiz | Algorithms | NRTF: VSTF | Assessment Assessment

Layer 1 - Relational Database with Time Series Capability or PI-System or Information
Management with Data Mining Capabilities, and

Data Communications Web-Based or COM+, and Data Conversion (API)
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Grid-3P Typical Data Flow

Customer Proprietary Data

Y TS
SCADA Market Pl PhasorData
Database || Database J| Database Database

OLEDB Connection Or 1

(-
Other Database Connections
Grid-3P
= Database x
o
Grid-3P E E
Application Server M ; OLEDB | §
Connection %
S Grid-3P
— :ﬁ Client 1
Monitoring
Application 1

1 —
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Performance Monitoring Tools
Multi-View, Geo-Graphic Visualization
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CERTS Visualization Design Criteria

» Improve Operators’ System Condition Knowledge
» Consider Human-Factors Requirements

» Applicable to Different Monitoring Applications

» Apply Appropriate Multi-View-Layer Design Criteria
» Minimize Support - Configuration Based

» Core System Functions and Libraries

» Pre-Defined Plotting Functions

» Adaptable Input Data Reader

» Extension by Implementing Add-in Functions

Page 14
- B g~ 1/17/2003
CERTS ¥ Electric Power Group



The Problem -Too Much Data Not
Enough Operational Information

Data is produced at all different levels
Integrated information is required at new levels

NEW - Reliability Coordinators —

Need to have a wide-area view of Visualization
their jurisdictions with Adequate
Operational
NEW- ISOs/RT0s - Need Assessment Information:
of Resources, Performance and .
o Simple

Trends
o Meaningful

Transmission Providers (Owner, Operator) — e Intuitive

Central Generation Suppliers

Distributed Generation Serving Entity ——

Load Serving Entity
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CERTS Multiple-View Visualization
Architecture
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CERTS Visualization Content Definition

Visual

TREND

194
-

Content WHAT is WHY it is ACTION
_ Future Near _
Happening Happening Corrective
Visual Horizon Term
Real Time Abnormal Control Areas Cantrol Area Dispatchg
Monitoring N/A Communication
(Now) Frequency Alarms| Worst ACE
Historical 10-Minute and | ACE-Frequency : Corrective
Tracking Correlation - Forecast Actual Actions
(Most Recent) | 1-Hour Tracking Coplots Comparison Archiving
Near Term Near real time Probabilistic Patte.m
Prediction N/A predictions for | Near Term recognition
(Next 1h-24h) key parameters Forecast approach - To
be defined
: Automatic
Automatic, _ !
Simulation and Interactive Interactive ACE- N/A N/A
Replay Frequencv Repl Frequency
a
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Real Time Performance Monitoring
Applications

PPPPPP
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Grid-3P Applications and Major Functions

REAL-TIME HISTORICAL
PERFORMANCE PERFORMANCE
MONITORING TRACKING

Grid Real-Time Performance
Monitoring and Prediction
Platform (Grid-3P®)

» Generation/Demand (ACE-Frequency
Suppliers Performers)

» Grid/Transmission (VAR Management,
System Dynamics Monitoring)

» Markets
ACTIONS & SIMULATIONS SENSITIVITIES
FOR RELIABILITY AND
AND MARKETS SHORT TERM
PREDICTION
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Interconnection ACE-Frequency and Suppliers
Real-Time Performance Monitoring

« ACE-Frequency Data Collection
A - Data validation
« Data Processing

» Historical Tracking
+ Near Real-Time Prediction
» Remedial Action

For Real-Time Monitoring
of Suppliers Performance
for AGCand FR

1 « Suppliers Real-Time Monitonng
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A | - * Abnormal Frequency I . Abﬂomai F{equency
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I » Frequency Alams
I i
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]
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I .
v i . . _
Mt View, Geo-Graphi i Root Cause Identification
Reliability Coordinators Client @
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Abnormal hterconnection Frequency 1 . .
and For Root Cause Kentification i D> « Data Acquisition - Suppliers
[
: P EANTROL AREA/ISO/RTE~¥&—{) Secure Monitoring and Control Local Area Network )
I SEC URE MONITORING AND SCADA_EMS
1 CONTROL WIDE-AREA or hformation :
I Real-Time
< T S Gl Suppliers
Multi-View , Geo-Graphic | Monioring
Conirol-Area Dispatchers Client : Server
[
[
I
I
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Reliability Coordinators ACE-Frequency
Real Time Monitoring System

NERC-CERTS Real-Time ACE monitoring System, Release-Beta - Microsoft Internet Explorer

File Edit View Favorites Tools Help
s Back ¥ @ @ | QSearch [HFavorites
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Links &]Customize Links €]Free Hotmail @1%Windows
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frequency vs
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Grid-3P -- Supplier-Control Area Performance
For AGC and Freguency Response Application

Data Collection | Logon & Pref. |

Historical
Performance
Performance MONITORING Tracking
Response By:
« Portfolio ?
* Control Area
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Forecast
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Grid-3P VAR Management Application

Jurisdiction Assessment: Voltage Sensitivity, Distance
from Point of Collapse, Remedial Action

Historical
Color code Performance
Voltage Tracking by:
Profiles by: » CongPath

e Substation
e Control Area

o

» Control Area

* Congestion Path
« Zone

» Substation

TALEGA
PVERDE]

Historical
Voltage Pattern
by:

» CongPath
BT ?:lcj)?]frtj;“;rnea
M%@ i s

Case:

Remedial Actions
 Generation VARS

« Capacitor
Switching
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Grid-3P Real Time System Dynamics

Monitoring

Real time
monitoring and

alarming of
regional angle
differences
against
predefined
thresholds
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Development and Dissemination
EXxperiences
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CERTS Research and Development
Framework and Experiences

Identify Reliability - Market
PROBLEMS

DISSEMINATE RESEARCH
and Solutions and
Training RESEARCH AND Design Concepts
DEVELOPMENT
‘ FRAMEWORK 1
DEMONSTRATE Ef(;’?r'gft
Prototypes

' | PROTOTYPES
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Real Time Performance Monitoring
Applications

Summary and Future Work
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(.;ER_I—WSW * Electric Power Group 2003



Summary and Future Work

» Performance management strategies are required for
maintaining and improving high reliability levels and
markets efficiency

» Real time performance monitoring tools are key for
effective implementation of performance management
strategies

» New operational requirements and tools require new
user interfaces based on multi-view and geo-graphic
visualization

» Required performance monitoring tools can be effectively
Integrated into current control and operational environments

» Current real time performance monitoring hardware,
software and visualization architectures can also be applied
for real time markets monitoring and infrastructure security
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