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Project Meeting Agenda

Thursday, December 12, 2013, Austin TX

Welcome and Introductions
Representative John Otto

State Emergency Management Perspective
Nim Kidd, Chief, Texas Division of Emergency Management

The Problem and the Opportunity
Dr. B. Don Russell, Regents Professor, Texas A&M Engineering Experiment Station (TEES)

TFS Wildfire Risk Assessment Overview
Tom Boggus, Director, Texas A&M Forest Service (TFS)

TEES Power Line Monitoring Technology Overview
Carl L. Benner, Asst. Director, Power System Automation Laboratory, TEES

Project Methodology, Dr. B. Don Russell
Discussion of Utility Participation

Q&A and Discussion, Dr. B. Don Russell
Next Steps, Dr. B. Don Russell

Adjourn
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State Emergency Management
Perspective

Nim Kidd, Chief
Texas Division of Emergency Management
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The Problem and the
Opp_ortunity
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Dr. B. Don Russell, Distinguished Professor
Texas A&M Engineering Experiment Station



Power Line-Caused Wildfire Mitigation

Vision
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To reduce wildfire risk and losses

in Texas, using state-developed *
technologies to mitigate

power line-caused wildfires.
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Power Line-Caused Wildfire Mitigation
Wildfire Mitigation

The Problem

* In 3-1/2 years, more than 4,000 power line-caused wildfires
have occurred in Texas, destroying more than 1,000 square
miles. (Examples: Bastrop, Steiner Ranch)

The Solution
e TEES has develo

'ologo detect power line ignition
sources caused: atus failures and downed lines.

e TFS has developed tec hhblogy to provide real-time geogra*bh’iwc'
assessment of wildfire risk.

' The Strategy
* Select utility partners and execute large-scale demonstration.




Power Line-Caused Wildfire Mitigation

Electrical Feeder Operational Paradigms

Traditional :
racitiond Normal Operation Broken
Thinking
Time =
Major Event
- Qutage
- Line Down
- Fire
Reality Normal Operation - Broken

Incipient Failure Period
(hours, days, weeks)

Imagine detecting incipient failures and
making repairs before major events occur.




How Do Power Lines Cause Fires?

Clashing Conductors

Vegetat|on Failing Apparatus [ay
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[Normal_incipient Fail

Line Breaks
Fire Ignites

Detect Incipient Failure
Avoid Event

(arbitrarily First Responders
long time) Notified

Respond Sooner
Limit Fire Spread
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TFS Wildfire Risk Assessment
Tool Overview

Tom Boggus, Director
Texas A&M Forest Service
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TEES Power Line Monitoring
Technology Overview

Carl Benner, Senior Research Engineer
Texas A&M Engineering Experiment Station

13
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TEES Power Line Monitoring
Technology Background

e A Decade of Research

— Instrumented dozens of feeders at 10+ utilities

— Created largest database of failure signatures in existence

— Analyzed waveform anomalies and correlated with failure events
— Discovered unique signatures for specific failures

— Developed automated reporting to deliver actionable information

* Self-Imposed Constraints
— Conventional sensors
— Substation equipment only; distributed electronics not required

e Result: Improved power system reliability, operational
efficiency, and safety enabled by advanced monitoring
of electrical signals
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Research Partners
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Power Line-Caused Wildfire Mitigation

Fundamental Principle

I”

e Graph shows current during “normal” feeder operations.

* Analytics report this specifically as a failing clamp. Failing
clamps can degrade service quality, drop hot metal particles,
and in extreme cases burn down lines.

* Conventional technologies do not detect incipient failures
such as this one:

2009/12/14 19:51:52 7 &

On-Line
Waveform
Analytics

Time (seconds)
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Power Line-Caused Wildfire Mitigation

Example Scenario

2,333 Events in 21 Days
(Undetected Arcing Clamp)

A

T .

-
me Major Event
- Qutage
- Line Down
Possible Fire Ignition Composite of

Actual Events
17



Power Line-Caused Wildfire Mitigation

Waveform Analytics - How It Works

Inputs: Substation CT and PT Waveforms Waveform Analytics Outputs

Line recloser*
tripped 8% of

N i phase-A load twice,
Q0T S but reclosed and did

Processing and not cause outage
Pattern

Recognition Failing hot-line
Analytics clamp on phase B*

Failed 1200 kVAR
line capacitor*

(Performed by (phase B inoperable)

Device in Breaker lockout caused by
Substation) fault-induced conductor
slap

*Analytics applied to high-fidelity substation waveforms report on
hydraulic line reclosers, switched line capacitors, apparatus
failures, etc, without requiring communications to line devices.
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Waveform Analytics - Reporting

@ DFA Alerts and Reports - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@E - C' 7= @ https://epridfa.tamu.edu/DFAReports/Alerts. aspxttype=alerts&problems=clamp&to=12-3 77 - e

DFA Alerts and REpﬂl’tS Alerts v Reports \:'-.__ Diagnostics Waveforms \:"-.__ Interval Data
Change Password|Sign Out

2009112114 20:18:40 Displaying Alerts for: All Utilities

Y A

5 Occurrences Last Occurred

lamp: 7 kVA
E|iah§§d damp & (6 days) 12/21/10 15:14:74 [

dlamp: 26 kVA
ihood damp 20 (36 days) 11/07/10 13:51:09 &

clamp: 45 kVA .
e|i|-..;..;.p.j damp & (25 minutes) 04/08/10 03:02:11 IR

clamp: 12 kvA
ihond damp 9 (2 days) 02/21/10 10:20:32 &

clamp: 17 kVA
Ieliahrgop 4 clamp 2333 (21 days) 12/14f09 20:19:22 [R

25 Occurred
Time (saconds) 12/14/09 20:18:22 E
12/14/09 20:19: 18 @

— A —IB —IC —IN
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Incipient clamp failure causes minimal electrical variations, but waveform
analytics diagnose the specific problem and enable targeted response.




Hardware Description

e Standard 19” rack-mount
substation equipment

agnostic and Monitoring Syst —

st b~
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p—_l i coetonnton

* One device per feeder
e Uses conventional CTs and PTs

* No distributed electronics or
communication required

e Communicates with master
station via Internet

Advanced Diagnostic and Monitoring System A

Power Solutk
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Reducing the Risk of Wildfires Caused by Power Lines

Project Methodology

Dr. B. Don Russell, Distinguished Professor
Texas A&M Engineering Experiment Station
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TEXAS A&M Wildfire Risk Assessment Portal = e
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Wildfire Risk Assessment Portal
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Power Line-Caused Wildfire Mitigation

Project Overview

 TEES power line-monitoring technologies and TFS
wildfire-risk technologies will be demonstrated
and made commercial-ready.

— Phase 1: Two-yes 100-feeder pilot demonstration

.. company systems in areas of high, '

<(eurrent project). Ve B L i

— Phase 2: I\/Iakmg integrated TEES/TFS system available
for statewide application.
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Power Line-Caused Wildfire Mitigation

Project Organization

Advisory Council Participants

* Individual utilities and related organizations
* Legislative representatives

28



Texas Wildfire Mitigation Project

Reducing the Risk of Wildfires Caused by Power Lines

Discussion of Utility Participation

Dr. B. Don Russell, Distinguished Professor
Texas A&M Engineering Experiment Station
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Power Line-Caused Wildfire Mitigation

Utility Requirements for Participation

e Join advisory council

* Select appropriate feeders in fire risk areas

]

* Provide feeder ma

)

- * Acquire an ’ihar@#are in substations

* Provide Internetaccess to substations
(DSL, cable, cell modem, radio, ...)

» Work cooperatively with investigators to respond
to failure events and evaluate performance



Power Line-Caused Wildfire Mitigation

Project Hardware and Support Costs

Typical project Wildfire demo project budget
cost structure (per participant)

Support services $100,000
(training; data retrieval and

management; web-based data

access; archiving; event

consultation; user meetings; ...)

| Field hardware $10,000/feeder Larger utility: 25 @ 7K** = S175K

.\h\.‘

(one monitoring device per Medium utility: 10 @ 7K** = S70K §

feeder, installed at substation) Smaller utility: 6 @ 7K** = S42K

ihg Total per-participant cost Examples: Examples:
25 feeders = S350K 25 feeders = $175K (50% decrease)

10 feeders = $S200K 10 feeders = S70K (65% decrease)
6 feeders = S160K 6 feeders = S42K (74% decrease)

* State funding provides for support services. No funding is required from participants.
** Wildfire project pricing reflects a 30% hardware discount, enabled by state funding. This
discounted pricing applies to the first 100 devices purchased for the wildfire project.




Power Line-Caused Wildfire Mitigation

Other Benefits of Incipient Failure Detection
(Partial List)

Power quality and reliability

Improved SAIDI and SAIFI (avoided outages)

Improved PQ (avoided momentary interruptions, sags, etc.)
Improved customer satisfac]tion‘

Better support of economi development

. System stresses

* Reduced stress o ipment
(e.g., transformers, , connectors, switches, reclosers)

 Reduced damage and liability from catastrophic failures
i (e.g., conductor burn-down, fire, transformer explosion)

Operational efficiency and other labor impacts

* Daylight, fair-weather, straight-time failure location and repairs

* Improved worker safety (fair-weather, daylight work)

 More efficient troubleshooting (e.g., fewer no-cause-found tickets)

e
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Reducing the Risk of Wildfires Caused by Power Lines

Q&A and Discussion

Dr. B. Don Russell, Distinguished Professor
Texas A&M Engineering Experiment Station
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Reducing the Risk of Wildfires Caused by Power Lines

Next Steps

Dr. B. Don Russell, Distinguished Professor
Texas A&M Engineering Experiment Station
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