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The Problem: OVHD Performance

sum of all customer interruption durations

SAIDI =

total number of customers served

total number of customer interruptions

SAIFT = total number of customers served

sum of all customer interruption durations  SAIDI

CAIDI =

total number of customer interruptions ~ SAIFI

MATFT — total number of customer interruptions less than the defined time

total number of customers served

CMI a Foundational Element
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Typical CMI Variations
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Methods to
Mitigate Failures
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Reliability Program Impacts
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Organizational
Objectives
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Support Multiple Business Objectives

Technology &

Process
Enablement

AEmpirical Data
ALeading Health Indicators
Ansight to Maximize Results




SAIFI/SAIDI Reduction




Worst Performing Circuits




Seasonal Damage
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A Support for FEMA Assistance
A Preparedness
A Post storm recovery
A Post restoration hardening
A Mitigation assessment
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The 31% Problem

EDISON ELECTRIC
et INSTITUTE

APFA All Studies Agree:
| 31% of Outages

Are Due to
< IEEE Failing Equipment

DTE Energy’

x

weenergies ‘ : :

== National Rural Electric
% Cooperative Association

A Touchweone Eneegy™ Coopemative ﬁf
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http://www.eei.org/
http://www.ieee.org/portal/site/iportals
http://www.doe.gov/index.htm
http://www.dteenergy.com/
http://www.appanet.org/index.cfm
http://www.nreca.org/

Causes of Power Outages

Equipment Failure

31% Trees

32%

Miscellaneous
19%

> Animals
18%
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http://www.doe.gov/index.htm

Unavoidable | Avoidable

Equipment Failure

31% Trees

32%

Miscellaneous
19%

Animals
18%
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Predictive Impact

Equipment Failure

31% Trees

32%

Miscellaneous
19%

Animals
18%
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Conditions-Based Maintenance

Predictive Maintenance Reactive Maintenance
Equipment Strategy Response Strategy

OMS, SCADA, Automation

Qutage Response
Storms, Animals, Accidents, Trees

€
Identification BEFORE

h
Identification AFTER

<€
Proactive Process
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h
Reactive Process by Design

Targeted Goals

Equipment Failures Over Time >
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Moving 12 Month Average

egetation Mgt Start !

System Average Interruption Frequency Index -SAIFT

Impact of Vegetation Mgmt: SAIFI
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Impact of Vegetation Mgmt: SAIDI

System Average Interruption Duration Index -SAIDI
Moving 12 Month Average
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Overall System Avallability

Average System Availability Index (ASAI)
Moving 12 Month Calculation - Major Events Excluded
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Plan for CMI Improvement

25,000,000.00 35.0%

0% e + 30.0%
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IEEE
Fallure Statistics
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Regions Represented
by the Participants

Region O:

Region 1:

Region 2:

Region 3:

Region 4:

Region 5:

Region 6:

Region 7:

Spans States or Unknown

Northeast Midwest: 26
Participants
Mid-Atlantic Northwest: 12
1 o0
~Participants
Southeast
Southwest: 10
Participants
Midwest
Southwes Region [Color 4
0 Black Spans st@
1 Orange Northeast
2 Yellow MidAtlantic
South 3 Green Southeast
4 Light Blue Midwest
5 Dark Blue Southwest
6 Purple South 9
7 Red Northwest 12
Northwest 2009 Total 107

Northeast: 12
Participants

prticipants
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Minutes

Trends for Utilities providing data: through 2009
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Minutes
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What Falls
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Everything!
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Symptoms of Hidden Dangers

Porcelain Cracks




Hidden Damage T No Protection

Example of No Visual Damage

Surface Not

Damage EEEEEREREEE Activated

Represnts aboSl)% f PD-Active, Lab Confirmed Failed, Findings o lEEE



Insignificant Components
Create Damage

Loose/Degraded
Brackets and Clamps
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Low Cost Parts Failures
Lead to Expensive Pole Fires

Damaged Dead-Ends

’/
Findings: Tracking marks that are mdicative of flashover ground current flow o I E E E



Surge-Damaged Grounds




Weak Porcelain Produces PD
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Insulator Fails Mechanical Test
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Cutouts Often Show No
Exterior Damage
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This Utility has Other Problems




RF Emission
Sources

- Anything in the electric field

. Arcing causes BIL reduction

- Weakened parts flashover

- Nuisance Fuse or Recloser operations
- SAIFI, MAIFI, and CMI increase

4 IEEE



Polymer Insulators

Brittle Failure of Non Ceramic HV
Insulators’

dHE
j===|
e
£

i

ilicon Rubber 2‘“

¢
;"T"- Triple Point

© Potting Material

Opportunity

- (Epoxy) For
o - GAPPD
= ./"
v
Metal End |
Fitting |
Ha)

& |EEE



Culprit in Unknown Operations

Why Pin Insulators
Pose Such a Problem

Loose Ties
Worn Saddles

Cracked or
R, Polluted
Skirds

Cracked

And Etched ————
Interface

s |
.
Pin Receiver/Porcelain ‘ l : Dry_ Band
Interface / — Arcing
":. IR T \

Fig 4

$IEEE



Poor Workmanship
Damages Conductor
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Broke When Operated
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Capacitor Located Before
Explosion
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Transmission Component
Lab Testing

TMX Circuits chosen based on:
I SGS Benchmarking Study
I Previous known
I Proximity to coastal areas
I 3+ insulator failures last 5 yrs
Independent Test of
I Two post porcelain insulators
I One polymer insulator

Components Energized
I Visual inspection
I Daytime UV camera inspection
I IR camera inspection

Test results
I 1 porcelain insulator i corona discharge
and visual damage
I 1 polymer insulator T visual inspection
showed fitting seal interface damage






An Arc Emission Capture
and Use Methodology
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ISSIONS

Challenges Using RF Em
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Fallure Signatures as Locators

Structurens B
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Density of Findings

Structure 1988
g E Ifit[u.c?llvc 18

Few findings over a
large area ~ 200
flight miles

Consistent, localized
findings ~ 2 miles

> o Structure 2

\
Structure 13

Structure 15 &
. gruct&re‘l?
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Process to Evaluate

- Survey 4 to 5 Times
I Real-time analysis of emissions

I Correlation to Failure Signatures and
Weather influences

I Geo-Spatial corrected references
Statistical evaluation of geo-spatial data

~ Conclusions on emission location
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System Architecture

EXACTER®

Overall System Architecture

FPatented Technolooy Trade Secret Data Analysis Customer Deliverables

E<ACTER

ExXACTER ki
ety Server
Saruey Deuice Database
E*XACTER
Moblk
STy D ukce

= Uzed in Any Wehicle

= Physically Surweys the Distribotion Nebor » Equipment F ailure Signature Librany

= Completely Automated Operation + Prionty Ranking of Failure Locations

= Mo Operator Interaction Required » Fortal Requires Mo User Sofware, Just Broveser

= Failure Signature Discrimination = Industry Statistics on all Surveyed Termritories Field

= 3PS Location of Emission Source Equipment

Report



Survey Design




Survey Management

‘ -

N (,oogle
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Real-time Data




Statistical Analysis Yields
Accurate Results
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