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What diagnostics are we talking about
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What is the diagnostic process
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This talk is about how
we determine the criteria
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Objective of Diagnostic Tests

The target population contains both * " and “Bad” components
= " — WIll not fail within diagnostic time horizon
— “Bad” — WIll fail within diagnostic time horizon
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Can we not use prior experience?
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Care required with experience
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How to Establish Levels

Darwinian

Utilize all available knowledge and new data to update levels
as needed

Outcome Segregation

Use service performance after measurement to segregate
measurement data

Data Driven

Measurement data “naturally” segregate themselves into
distinct classes
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Darwinian

Prior

Knowledge Improved
Knowledge
B | i g
Measure Monitor
SEall inita e W | Updae
B = [Assessment Assessment
R *
Implement
Time

* Prior knowledge used to generate Initial assessments
» Levels updated based on service performance or other factors

e Accuracies cannot be determined until levels have stabilized

PES Meeting Atlanta — August 2010



Dielectric Loss Measurements
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Partial Discharge Measurements

Failure history in 120 miles
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Outcome Segregation

Measure Monitor
Adjust
DD O g DD * * Levels to
[]
[] g Correlate
A = * To Failures
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Time

* No prior knowledge of how measurements correlate with

fallures

* Levels determined after sufficiently long monitoring period

e Accuracies cannot be determined until levels have been set
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Problems in the Monitor Phase

 Requires time — you cant implement your diagnostic
straight out of the box

* Requires utility discipline
— Accurate monitoring and communication in the field
— Hands Off approach
* Requires that you get the selection correct
— The area has to be bad enough
— You have to have enough
— Sufficient diversity
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Data Driven

Measure Monitor

Ty ™

S s | ¥ W |Accurcy )
= Verified

N * Implement

Time
« Data distributions define levels — multiple modes characterize
different mechanisms

* Levels determined before monitoring phase

« Accuracies can be determined after monitoring
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Data Driven

 The Monitor Phase plays a central role
e But not essential

* Understanding becomes important
— Understanding the structure of the
— Understanding the physical ¢



Tan 6 Ramp Test Data

1 Y T T T T Lo
R T 1 | [ Y N N N A T R TR B B
AR
I A N R T O SR B B
RN
SRR S VR R R R T Y I S U 7 A
Lo _
Lo R O I O I |
NI % I
Lo g I
Lo T ] | ——
N e
A |
T N TR B B B I
[ Y A I H I B _0 [ I _C -
I T O T R O O O O B I |
T Y R Y R D Y R T I (T R
SIS P R PR R Y SR S 15 By S SO A 1 R
I Lo AR I
| N _ Lo |
I I / R T T A
I Lo v T I T B
| N e R T T I
-4 A A .
I Lo / BRI
I Lo _ T I T B
I -1 N ol
I R~ S R I | I =
| I o W _W_
-4 A = IR RN NE S —
R R D R e B
T O N O N TR ™ AR B B m
L =
T O O O T N R T W A I
o ey
SN TR R U Y N ORI O R IR IO WO IS QU DU g P’
T e
T T O R RO TR B B Lo
bbb ™
T O Y N I RO TN T WO AN I N
oo b
SIS R PR NS Y Y U RO IR I HOU 1 A QU QU S
I e
T Y O Y R A I B Lo
L.
I R Y N (R N A R B _
R A A R R . B
Lol L1111 _@-Jd-L
T e I i iy i i et R i R B Gl -
T S I S O = (O R R B _
O O R A A T B B B *
T N T HO T TR B I I N _
s—bowme] ! TS 0
- N e e R e mt et EE & EE R
IS R _
o= T O T T O B B J _
> R T N T Y A Y B _
A
emod!| _
| | | | | | | | | | | | o
) ) ) ) ) ) ) )
o o o o o o o o o o
S o o ~ © o < ™ N —

[e-oT] enysp-ueL

PES Meeting Atlanta —



VLF Differential Tan & of Cable Systems
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VLF Differential Tan & of Cable Systems
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VLF Tan Delta Data of Cable Systems
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Cable System — Treatment
Unfilled Polyethylene
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Results of Tan 0 Testing
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Improvement in Performance vs Standard

Data Driven IEEE 400 2001
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Wood Pole Strength Tests
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Wood Pole Monitor Phase

Remove from service and break in the laboratory
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Thermography
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Moisture
Content of

One utility spends >$5,000,000 pa
on replacements
Is this too little?
Is this too much?
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Estimates Moisture in Paper
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Conclusions

o Setting criteria is a central part of the of the diagnostic
process

« Utilities should be engaged in the process
— Awareness
— EXxperience
— Knowledge Transfer

e Large gains can be made through minimal effort BUT
some effort Is required
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