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* Project Overview
* Project Objectives

* Project Plan — Two parts to project

— Fault Anticipation Technology
Demonstration

— Data Integration for Disturbance Library
e Partners
 Budget and Status
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Project Overview  soeomons

o Part of overall objective to improve reliability
and efficiency of operating electric distribution
systems.

o Automated approaches for identifying and
locating problems

e Approaches for existing monitoring systems

* New monitoring technologies (Distribution
Fault Anticipator)

« National Disturbance Library

San Ramon, California
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Project Objectives  sotzons

e Technology Assessment

 Design and implement a National
disturbance data library o Sl
— Database design and implementation
— Coordinate utility contributions

* Develop and demonstrate advanced ——
distribution fault anticipator system and
— Implement enhancements to the DFA Power Solutions, Inc.

system (EPRI-funded) based on input from
DFA Focus Group.

— Evaluate the performance in actual field
applications.

— Develop recommendations for technology
and algorithms in actual field applications.

San Ramon, California
May 25-26, 2006

FYO06 Annual Program and Peer Review Meeting



Building on Existing Platforms 5ok
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Building on Existing Platforms —
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Project Structure  sprozons

Task 1 -
Review of Existing Technologies and Systems

\ 4

\ 4

Task 3 — DFA System Design

Task 2 — Design of Monitoring
and Development

Disturbance Library

\ 4

Task 5 — Deployment of DFA

Pilot Installations
Task 4 — Develop Monitoring

Disturbance Library

\ 4

™~ Task 6 — Evaluate DFA Pilot
Installations and Advanced
Algorithms
Task 7 -

Information Sharing Resource Center

San Ramon, California
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P a r't ners SOLUTIONS

 TXU Electric Delivery

e Southern Company

« American Electric Power (AEP)

« Tennessee Valley Authority (TVA)
 Consolidated Edison

 San Diego Gas & Electric (SDG&E)
e United llluminating (Ul)
 Progress Energy Carolina

San Ramon, California
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Contributions from SOLUTIONS
utilities for DFA Development

 DFA Focus Group — provide input on DFA
requirements for commercial application
— Managed by TXU

 DFA demonstrations

— Substation application — TXU
— Feeder applications — Southern Company

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006
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Contributions from each  solorons
utility to the Disturbance Library

o System descriptions for selected distribution systems

« Monitoring data from these distribution systems
— PQDIF
— COMTRADE
— PQVIEW Database

 Documentation for disturbances
— Event descriptions
— Equipment impacts
— System conditions
— Other info

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006
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Data Integra'“()n for SOLUTIONS
Disturbance Library
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Schedule sororioks

2006 2007
ID Task Name

Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct

1 | Technology Review _
1
2 | Design Monitoring Disturbance Library *

3 | DFA Design and Development

4 Develop Monitoring Disturbance
Library

4
A\
O
5 | DFA Pilot Installations -]
_
A
(9)

6 | Evaluate DFA Performance

7 | Resource Center m

Technology Review

Disturbance Library Design Document
DFA Design Plan

DFA Pilot Installations

Monitoring Disturbance Library

DFA Performance Assessment
Resource Center Design

Final Report and Resource Center

O NOo Ok WDE

San Ramon, California
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Budget SOLUTIONS

2006 2007 Total
EPRI Solutions $240,000 $210,000 $450,000
Subcontracts (Texas A&M and
Power Solutions, Inc) $377,000 $173,000 $550,000
Total DOE Funding $617,000 $383,000 | $1,000,000
Utility Partners $1,116,000 $693,000 | $1,809,000
Total Project $1,733,000 | $1,076,000 | $2,809,000

San Ramon, California

FYO06 Annual Program and Peer Review Meeting May 25-26, 2006
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Deliverables — sororioks

National Disturbance Library

e Design Document for National Disturbance
Library
— Standard architectures for the databases
— Standards for data exchange
— Access methods

« Database Demonstration

« National Disturbance Library
— Accessible by public via the Internet

— Avallable for developing, evaluating, and testing
advanced algorithms to improve the performance of
distribution systems

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006
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Deliverables — SOLUTIONS
DFA System Design and
Development

 Updated DFA Design based on input from DFA
Focus Group

 Integration of DFA with information systems
(including National Disturbance Library)

* Prototype demonstrations of DFA applications
at TXU and Southern Company

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006



Deliverables — SOLUTIONS
Advanced Monitoring Information
Resource Center

* Web site structure for sharing information and
data

« Disturbance library implementation on the web
site

o Database of intelligent applications
Implementation

e Reference material and links to other activities

www.advancedmonitoring.com

San Ramon, California
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Than k YOU' SOLUTIONS

Mark McGranaghan

EPRI Solutions

942 Corridor Park Blvd

Knoxville, TN 37932
865-218-8029
mmcgranaghan@eprisolutions.com
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Summaries of Partner Utility soctrions
Applications

« The following slides summarize important
systems and activities for the partner utilities

* Roles in the DFA Development

e Monitoring systems for contributions to the
Disturbance Library

o Examples of existing advanced monitoring
applications, such as fault location

San Ramon, California
May 25-26, 2006

FYO06 Annual Program and Peer Review Meeting



@ rxu TXU Electric Delivery SOLUTIONS

 Form, manage, and lead the focus group for DFA
product development.

* Pilot Iinstallation site for the substation-based DFA
platform.

System Studies
Operations
Engineering

Maintenance

Distribution

Broadband
(Cable, DSL, Dial-up Cellular Radio SCADA Sneaker Net
BPL, etc.)

s

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006



ALABAMA &2 S

POWER Southern Company SOLUTIONS

A SOUTHERN COMPANY

 Pilot installation site for the distributed DFA platform.
— Motor Operated Switches
— Electronic Reclosers
— Switched Capacitors
— Regulators with Electronic Controls

e Southern Company power guality monitoring system
— Quad IV Meters
— Schweitzer relays
— PQ Monitors

San Ramon, California

FYO06 Annual Program and Peer Review Meeting May 25-26, 2006
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SOLUTIONS

L"

Each installation will have 3 —
voltage current sensors that
will feed into the existing RTU
and the new DFA hardware.

Each site will continue to
report SCADA datato APCO
control center plus it will have

the additional ability to report
information via the internet
connection to Texas A&M.

: , San Ramon, California
FY06 Annual Program and Peer Review Meeting May 25-26, 2006
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American Electric Power soiurions
(AEP)

e Extensive substation-based power quality monitoring
system using Dranetz-BMI PQNodes

e Monitoring at custom power park to evaluate static
series compensator device (Dynamic Voltage
Restorer) and static transfer switch

 Integration of data from General Electric KV2 meters
for widespread information about disturbances.

— Has developed an automatic converter from GE HHF File
format to IEEE PQDIF format

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006



=Pzl

Tennessee Valley Authority soromons
(TVA)

e Extensive power quality monitoring system (over 250
monitoring locations).

« These monitoring locations include distribution
substations of TVA distributors.

 TVA also participates in the DFA project through one
of their distributors.

 Integration of data from Schweitzer relays and Fault
Recorders.

e Testing fault location functionality for transmission line
faults

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006



Web-based access to SOLUTIONS
monitoring system - MILES
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Consolidated Edison sororioks

e Extensive power quality monitoring system that has
focused primarily on the secondary system of their
underground network. More recent efforts have
focused on substation monitoring and possible
applications of the monitoring system that can improve
operations.

* The substation monitoring efforts are being expanded
with fault location algorithms to reduce the time
required to repair failed cables.

* The disturbances provided by Con Edison for the
library will be extremely valuable because they will
represent a different type of system than those of the
other partner utilities.

San Ramon, California
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Locating faults on the SOLUTIONS
underground feeders

* Reduce fault locating
time and costs

 Direct field crews more
efficiently

e Maintain network
reliability s | N -
» After feeder open-autos  [EEK e oo Pt Lot
(OA) PQ software g

automatically calculates
a feeder fault location

San Ramon, California
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San Diego Gas & Electric  soiomons
(SDG&E)

o EXxtensive substation power quality monitoring system
(over 40 substations and customer locations).

 Track cause, source, and description of every sag
below 0.90 per unit.

* Project to implement fault location as part of the
PQView-based data management system.

 Web-based access (PQWeb) to system for use
throughout the company.

e Adding interfaces to other intelligent substation
devices to enhance the system.

San Ramon, California

FY06 Annual Program and Peer Review Meeting May 25-26, 2006
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United llluminating (Ul)  soomions

« Power quality monitoring at all distribution substations.

 The system has already been structured so that
operators have direct access to the data (via the
Intranet) to help locate faults and determine the causes
of disturbances.

« Ul is upgrading the monitoring system at all
substations with network connectivity to improve
access to data in real time.

e Monitoring on individual feeder circuits will be
evaluated to allow evaluation of a wider range of
Intelligent algorithms.

San Ramon, California
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Number of times when Substation's Bus Voltage was less than

Comparison of Ul Substation's SARFI 70 performance of the last 12 months vs. their 5 year average
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Equipment Failures During 2nd. Quarter of 2003 - By Category === )
SOLUTlONS

C

Unknown
10%

Other
5%
Cable

0,
Connector 37%

5%

Lightning arrester
5%

Transformer
5%
Conductor
14%
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Progress Energy Carolina socomons

« Already applying automated fault location technology
that is integrated with a complete feeder monitoring
system.

« Every feeder is monitored with RTUs that provide both
voltage and current information for every fault event
(including many incipient faults).

— Over 1000 feeder circuits
— System operating since 1999
— Over 1.5 million events

« Automated fault location that is integrated with GIS
and electrical system data.

San Ramon, California
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B to G Fault : CadCps Could not Resolve

‘nightdale 115k ; knightdale West 73103 3:00 Ph |4 cye B04 [Locations 17.8 mi 142 2 415733
Marginal: Cto G Fault : CadOps Could nat

“nightdale 115kY . Knightdale YWest 85803 516 PM|2 cye B058|Fesolve Locations 177 mi 228 2 A1B995

{nightdale 115kY : Knightdale YWest ZABA03 8:20 PMI1 cye B4B|C to G Fault 16.5 mi 233|015 Locs |2 4116E8
Ato G Fault : CadOps Could not Resolve

{nightdale 115kY . Knightdale YWest 2/28/03 1:44 PM|[4 cye B47|Locations 16.5 mi 202 2 422284

Cnightdale 115kY . Knightdale YWest 729003 5:05 PMI1 cye B72)Ato G Fault 15.8 mi 157 |DIS Locs [2 415073
A to G Fault : CadOps Could not Resolve
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“nightdale 115k ; knightdale West 72903 4:14 PM|4 cye 1181|C to 5 Fault 5.05 mi 105|015 Locs |2 415060
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Ato G Fault - Cinrush : CadOps Could not

‘nightdale 115k ; knightdale West 822103 11:586 AMIE cyc 1655 |Resolve Locations 513 mi 464 2 421097
A to G Fault : CadOps Could not Resolve

“nightdale 115kY . Knightdale YWest g/2203 10:20 AM|3F eye 1685 |Lacations 5 mi 173 2 421031

{nightdale 115kY : Knightdale YWest 21203 4:30 AM|3 cye 1733|A 10 G Fault 4.8 mi 86 |DIS Locs |2 418554

{nightdale 115kY : Knightdale YWest 2/18/03 5:30 AM|3 cye 1752|A 10 G Fault 472 mi 108|015 Locs |2 420262

{nightdale 115kY . Knightdale YWest JE29003 412 PMIT cye 1984|C to G Fault 3.92 mi 100(D1% Locs [2 415058

Cnightdale 115kY . Knightdale YWest 729003 4:47 PMI2 cye 2266(8 to G Fault 3.15 mi 117|015 Locs [2 415068
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Results of feeder monitoring  sourions
system and fault locating
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