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Tan Delta ProtocolTan Delta Protocol

Sine waveSine wave
0.1 Hz0.1 Hz
0.5, 1.0, 1.5 and 2.0 0.5, 1.0, 1.5 and 2.0 UoUo
Baseline of new cableBaseline of new cable
Assess aged cableAssess aged cable

IEEE 400 acceptance IEEE 400 acceptance 
values (XLPE)values (XLPE)
Shape of curve (EPR)Shape of curve (EPR)
ReRe--test interval fixed by test interval fixed by 
test resultstest results

Cable shall be Cable shall be 
replacedreplaced

Highly Highly 
DegradedDegraded

TD TD >>
2.2E2.2E--0303

AnnuallyAnnuallyAgedAgedTD TD >>
1.2E1.2E--0303

5 years5 yearsGoodGoodTD < TD < 
1.2E1.2E--0303

Test Frequency Test Frequency 
(TVA criteria)(TVA criteria)

EvalEvalTD @ TD @ 
2Vo2Vo



Withstand ProtocolWithstand Protocol

Sine waveSine wave
0.1 Hz0.1 Hz
IEEE 400.2 levels IEEE 400.2 levels 
Confirm workmanship Confirm workmanship 
of new cable (30 min)of new cable (30 min)
Identify weak spots in Identify weak spots in 
aged cable (15 min)aged cable (15 min)

10 kV10 kV13 kV13 kV8 kV8 kV

16 kV16 kV20 kV20 kV15 kV15 kV

7 kV7 kV10 kV10 kV5 kV5 kV

MaintMaint

15 min15 min

AcceptAccept

30 min30 min



Spring 2006 Status Spring 2006 Status 

320 tan delta assessments320 tan delta assessments
304,000 conductor feet  (196,000 aged, 108,000 new)304,000 conductor feet  (196,000 aged, 108,000 new)
Many reMany re--tests early in the program tests early in the program 

Due to poor prep, poor setup and marginal equipmentDue to poor prep, poor setup and marginal equipment

214 withstand tests214 withstand tests
2 failures during re2 failures during re--tests of highly aged cabletests of highly aged cable

24 field and laboratory breakdown tests24 field and laboratory breakdown tests
To assess margin To assess margin 
5 minute step rise test5 minute step rise test



Fall 2006 UpdateFall 2006 Update

52 additional tan delta assessments52 additional tan delta assessments
25000 additional conductor feet25000 additional conductor feet
Primarily baseline testing of new cablePrimarily baseline testing of new cable
Only one retestOnly one retest

Better training, better equipmentBetter training, better equipment

51 additional withstand tests51 additional withstand tests
No breakdownsNo breakdowns

No inNo in--service failures of tested circuits since service failures of tested circuits since 
program inceptionprogram inception



Fall 2006 UpdateFall 2006 Update

Old setup New setup







Questions?Questions?

Thank YouThank You


