10.1 C57.13 Instrument Transformers – R. McTaggart – Unapproved Minutes

· The Instrument Transformer Subcommittee met on Wed March 20 at 8:00 AM.

· 11 of the 19 members plus 13 guests attended

· 4 guests requested membership

Chair’s Remarks & Announcements

· The schedule for future meetings was presented

· The previous meeting’s minutes were approved as written

· The status of all C57.13 standards was reviewed 

10.1.1 Task Force Report: PARTIAL DISCHARGE IN BUSHINGS AND VTs/CTs

The task force on Partial Discharge in Bushings and PTs/CTs met on Tuesday March 19th, 2013, at 11:00am with 43 participants. Of those, 19 were members and 24 were guests.

Next meeting in St Louis will be the first meeting as C57.160 Working Group.

· The meeting was opened with attendance sheets and introductions.

· The minutes for the F12 Milwaukee meeting were presented and approved.

· Bertrand Poulin announced to the group that the PAR was approved and the task force has been granted WG status as project C57.160.

· A concern about the format of the document draft #3 was expressed since there may be duplication of work and sections as the sub-groups have been working independently.

· Significant editorial work is expected in order to add adequate structure to the document.

· The TF Chair requested revisions on the version #3 of the guide which was distributed by e-mail prior to the meeting and a number of printed copies were distributed for such effect.  3 discussion groups were formed for focused discussions on:

· PD in Instruments Transformers, led by Vladimir Khalin.

· PD in Bushings, led by John Graham.

· Generalities and Definitions, led by Wolfang Hauschild.

· After the discussions, each group presented a summary of comments and suggestions from their discussion that will be considered in the next draft.  Follow up by the group leaders with comments on the discussed draft #3.

Closing summary and remarks:

PD in Instruments Transformers, led by Vladimir Khalin.

· Need to identify common clauses in aspects such as calibration and background noise.

· Put pictures within text or separate?

Generalities and Definitions, led by Wolfang Hauschild.

· Definitions should be fully in line with existing IEC57113 standards on PD measurements for transformers. Compare later again.

· Frequency response: wide band 500 kHz upper limit new IEC up to 1000 kHz, bandwidth 900 kHz.

· Text needs re-editing

PD in Bushings, led by John Graham.

· Section 6. Discussion on details of tests arrangements.

· What is critical for PD test in bushings and why. Is this covered in other documents?

· Different test circuits: influence of different capacitances and the selection of grounded or ungrounded specimen test.  Hi and low capacitance.

· Comments on bushings with both test tap and voltage tap. How to use them safely.

· LV bushings with no C2. How to test C1?

· Interpretation and discharge patterns, typical displays for diagnosis and defects.

· Test procedure: DC test, repeats C57.19.03 may be taken out?

· High C2 capacitance, some bushings up to 20 nF.

TF minutes by: Arturo Del Rio.

10.1.2  Working Group on Current Transformers with mA range (PE/TR/PE/TR/Instrument-WG C57.13.7) - Chair (acting): Adnan Rashid
Henry Alton emailed the following agenda:

The Agenda is to decide on the comments, update the document and hopefully reach the final document position which I sincerely hope will be possible.

Participants accepted the agenda

· Participants discussed comments on draft D3 of the C57.13.7 standard.

· Participants discussed burden designations as proposed by Vladimir Khalin.  Comments were made that the proposed designation is more representative of the burden’s actual impedance values.  A counter argument to this was presented suggesting that the designations in the draft document are in line with the equivalent VA values as determined for 5A secondary rated CT’s.  The group preferred to adopt the proposal by Vladimir.

· The group reviewed the other comments and no further proposals were presented.

· The chair presented a proposal provided by Dr. Eddy So (via e-mail).  The proposal was to add a section dealing with requirements for accuracy and accuracy of calibration systems.  This was accepted in principle.

· The group was informed that an updated draft reflecting the comments will be provided by Henry Alton for a final round of voting.

10.1.3 Working Group for Revision of IEEE C57.13 Instrument Transformers 
R. McTaggart

The WG met on Tues March 22 with 10 of the 21 members present (Quorum not attained) along with 15 guests - 2 of whom requested membership. This will be dependent on participation. Since it is affecting Quorum, non-attending members will be reclassified as guests.
A brief history of the WG was presented along with the future milestones. The chair pointed out that to meet the schedule we need to quickly produce a 4th Draft which is good enough that most WG members will vote to accept it. 

We voted to remove the annex on SSVT’s (9 to 1) and start a WG to develop it as a separate Standard. This may have to be confirmed by an email vote due to the quorum issue (note: this was later done and the vote was affirmative). We then started to review comments on draft 3, starting with those pertaining to Partial Discharge. Since there was no quorum, there could be no voting but additional comments from this meeting will be added to the comment summary. An additional comment regarding routine Cap & DF testing was well received and will also be added. It was agreed that the prestress voltage for medium voltage IT’s should be min 80% of Applied Voltage levels to ensure that it is above the SIPL of the arresters. Pierre Riffon explained that for (slow) switching transients, the arresters protect over a wide area whereas for lightning impulse and faster they are only effective close up.

There was a discussion about why the ratio of test voltages (AC, BIL, PD prestress and extinction) to rated voltage decreases as the rated voltage increases.

Good explanations were provided by Jim McBride and Pierre Riffon who have agreed to provide a short summary for the minutes – see appendix 1.

Since many comments were not discussed, it was proposed that we have another meeting in the afternoon. Schedules would not allow this but I proposed a LiveMeeting, to take place in time to have a new draft before the next meeting

Adjournment

Appendix 1: Discussion on partial discharge testing

1- The partial discharge test procedure should represent what can happen in service.  In service, partial discharges will likely be triggered when an overvoltage event  is occurring (typically a switching surge).  Following the overvoltage, the system voltage returns to its normal operating voltage.  The amplitude of the switching surge is limited by the surge arresters installed on the system.

Switching surge phenomenon are typically low frequency and the location of the surge arrester is not critical as it is for lightning impulses.  Thus, surge arresters are fairly protecting for large area for phenomenon like switching surges.

2- Typical switching surge protective levels (SIPL) (data from IEEE C62.22):

	Maximum system voltage

Ur
(kV rms L-L)
	Maximum SIPL

(kV peak)
	Ratio SIPL/ Ur


	4,37
	6,72
	1,54

	8,73
	13,70
	1,57

	13,1
	20,51
	1,57

	13,9
	22,63
	1,63

	14,5
	22,63
	1,56

	26,2
	41,15
	1,57

	36,2
	59,11
	1,63

	48,3
	77,92
	1,61

	72,5
	112,9
	1,56

	121
	188,1
	1,55

	145
	225,7
	1,56

	169
	263,3
	1,56

	242
	376,2
	1,55

	362
	561,6
	1,55

	550
	854,5
	1,55

	800
	1241
	1,55


Thus, the maximum protection level is pretty constant in relation with system voltages.

For Hydro-Quebec network, typical values are slightly different, the ratio is lower  at 800 kV (less margin in the dielectric clearances of the system).  For lower system voltages, ratios are slightly higher than given in IEEE C62.22 in order to cope with possible long duration overvoltages (around 1,1 p.u. higher than in the previous table).

	Maximum system voltage

Ur
(kV rms L-L)
	Maximum SIPL

(kV peak)
	Ratio SIPL/ Ur


	15
	33
	2,20

	28,4
	50
	1,76

	72,5
	150
	2,07

	145
	230
	1,59

	170
	300
	1,76

	245
	410
	1,67

	330
	560
	1,70

	765
	1140
	1,49


3- Comparison of rated dielectric withstand levels in function of the system voltage (references: IEC 60071-1 (insulation coordination) for rated voltages ( 245 kV and IEC 62771-1, common clauses for switchgear, rated voltages ( 245 kV.)

	Maximum system voltage

Ur
(kV rms L-L)
	Lightning impulse (Up)

(kV peak)
	Power frequency withstand voltage (Ud)

(kV rms)
	Ratio (Up/Ur)


	Ratio (Ud/Ur)


	Ratio (Up/Ur)

	3,6
	20
	10
	5,6
	2,8
	2,0

	3,6
	40
	10
	11,1
	2,8
	4,0

	7,2
	40
	20
	5,6
	2,8
	2,0

	7,2
	60
	20
	8,3
	2,8
	3,0

	12
	60
	28
	5,0
	2,3
	2,1

	12
	75
	28
	6,3
	2,3
	2,7

	17,5
	75
	38
	4,3
	2,2
	2,0

	17,5
	95
	38
	5,4
	2,2
	2,5

	24
	95
	50
	4,0
	2,1
	1,9

	24
	125
	50
	5,2
	2,1
	2,5

	36
	145
	70
	4,0
	1,9
	2,1

	36
	170
	70
	4,7
	1,9
	2,4

	52
	250
	95
	4,8
	1,8
	2,6

	72,5
	325
	140
	4,5
	1,8
	2,3

	100
	380
	150
	3,8
	1,5
	2,5

	100
	450
	185
	4,5
	1,9
	2,4

	123
	450
	185
	3,7
	1,5
	2,4

	123
	550
	230
	4,5
	1,9
	2,4

	145
	550
	230
	3,8
	1,6
	2,4

	145
	650
	275
	4,5
	1,9
	2,4

	170
	650
	315
	3,8
	1,9
	2,1

	170
	750
	375
	4,4
	2,2
	2,0

	245
	850
	360
	3,5
	1,7
	2,1

	245
	950
	395
	3,9
	1,9
	2,1

	245
	1050
	460
	4,3
	2,2
	2,0

	300
	950
	395
	3,2
	1,3
	2,4

	300
	1050
	395
	3,5
	1,3
	2,7

	362
	1050
	450
	2,9
	1,2
	2,3

	362
	1175
	450
	3,2
	1,2
	2,6

	420
	1300
	520
	3,1
	1,2
	2,5

	420
	1425
	520
	3,4
	1,2
	2,7

	550
	1425
	620
	2,6
	1,1
	2,3

	550
	1550
	620
	2,8
	1,1
	2,5

	800
	2100
	830
	2,6
	1,0
	2,5
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4- Comparison of rated dielectric withstand levels in function of the system voltage (references: IEEE C57.13-2008).

	Maximum system voltage

Ur
(kV rms L-L)
	Lightning impulse (Up)

(kV peak)
	Power frequency withstand voltage (Ud)

(kV rms)
	Ratio (Up/Ur)


	Ratio (Ud/Ur)


	Ratio (Up/Ur)

	0,66
	10
	4
	15,2
	6,1
	2,5

	1,2
	30
	10
	25,0
	8,3
	3,0

	2,75
	45
	15
	16,4
	5,5
	3,0

	5,6
	60
	19
	10,7
	3,4
	3,2

	9,52
	75
	26
	7,9
	2,7
	2,9

	15,5
	95
	34
	6,1
	2,2
	2,8

	15,5
	110
	34
	7,1
	2,2
	3,2

	25,5
	125
	40
	4,9
	1,6
	3,1

	25,5
	150
	50
	5,9
	2,0
	3,0

	36,5
	200
	70
	5,5
	1,9
	2,9

	48,3
	250
	95
	5,2
	2,0
	2,6

	72,5
	350
	140
	4,8
	1,9
	2,5

	123
	450
	185
	3,7
	1,5
	2,4

	123
	550
	230
	4,5
	1,9
	2,4

	145
	650
	275
	4,5
	1,9
	2,4

	170
	750
	325
	4,4
	1,9
	2,3

	245
	900
	395
	3,7
	1,6
	2,3

	245
	1050
	460
	4,3
	1,9
	2,3

	362
	1300
	575
	3,6
	1,6
	2,3

	550
	1675
	750
	3,0
	1,4
	2,2

	550
	1800
	800
	3,3
	1,5
	2,3

	800
	2050
	920
	2,6
	1,2
	2,2
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5- Comparison of rated dielectric withstand levels in function of the system voltage (references: IEEE C57.13.5-2008).

	Maximum system voltage

Ur
(kV rms L-L)
	Lightning impulse (Up)

(kV peak)
	Power frequency withstand voltage (Ud)

(kV rms)
	Ratio (Up/Ur)


	Ratio (Ud/Ur)


	Ratio (Up/Ur)

	121
	550
	230
	4,5
	1,9
	2,4

	145
	650
	275
	4,5
	1,9
	2,4

	169
	750
	325
	4,4
	1,9
	2,3

	242
	950
	395
	3,9
	1,6
	2,4

	242
	1050
	460
	4,3
	1,9
	2,3

	362
	1175
	510
	3,2
	1,4
	2,3

	362
	1300
	575
	3,6
	1,6
	2,3

	550
	1550
	680
	2,8
	1,2
	2,3

	550
	1800
	830
	3,3
	1,5
	2,2

	800
	2100
	975
	2,6
	1,2
	2,2
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6- Margins by using IEC 62271-1 and IEC 60071-1 test levels 

	Maximum system voltage

Ur
(kV rms L-L)
	Power frequency withstand voltage (Ud)

(kV rms)
	Pre-stress voltage 80% of Ud
(kV peak)
	Typical SIPL considering a 1,1 p.u. overvoltage factor

(kV peak)
	Ratio

(Pre-stress/SIPL)


	Margin

(%)

	3,6
	10
	11,31
	5,82
	1,94
	94

	3,6
	10
	11,31
	5,82
	1,94
	94

	7,2
	20
	22,63
	11,64
	1,94
	94

	7,2
	20
	22,63
	11,64
	1,94
	94

	12
	28
	31,68
	19,40
	1,63
	63

	12
	28
	31,68
	19,40
	1,63
	63

	17,5
	38
	42,99
	28,29
	1,52
	52

	17,5
	38
	42,99
	28,29
	1,52
	52

	24
	50
	56,57
	38,80
	1,46
	46

	24
	50
	56,57
	38,80
	1,46
	46

	36
	70
	79,20
	58,20
	1,36
	36

	36
	70
	79,20
	58,20
	1,36
	36

	52
	95
	107,48
	84,07
	1,28
	28

	72,5
	140
	158,39
	117,21
	1,35
	35

	100
	150
	169,71
	161,67
	1,05
	5

	100
	185
	209,30
	161,67
	1,29
	29

	123
	185
	209,30
	198,86
	1,05
	5

	123
	230
	260,22
	198,86
	1,31
	31

	145
	230
	260,22
	234,42
	1,11
	11

	145
	275
	311,13
	234,42
	1,33
	33

	170
	315
	356,38
	274,84
	1,30
	30

	170
	375
	424,26
	274,84
	1,54
	54

	245
	415
	469,52
	396,09
	1,19
	19

	245
	460
	520,43
	396,09
	1,31
	31

	245
	530
	599,63
	396,09
	1,51
	51

	300
	395
	446,89
	485,01
	0,92
	-8

	300
	395
	446,89
	485,01
	0,92
	-8

	362
	450
	509,12
	585,25
	0,87
	-13

	362
	450
	509,12
	585,25
	0,87
	-13

	420
	520
	588,31
	679,02
	0,87
	-13

	420
	520
	588,31
	679,02
	0,87
	-13

	550
	620
	701,45
	889,19
	0,79
	-21

	550
	620
	701,45
	889,19
	0,79
	-21

	800
	830
	939,04
	1293,37
	0,73
	-27


Green:  Margin sufficient e.g. > 15% (15% value is the minimum margin value given in insulation coordination standards,

Red:  insufficient margin e.g. < 15%
	Maximum system voltage

Ur
(kV rms L-L)
	Power frequency withstand voltage (Ud)

(kV rms)
	Pre-stress voltage 100% of Ud
(kV peak)
	Typical SIPL considering a 1,1 p.u. overvoltage factor

(kV peak)
	Ratio

(Pre-stress/SIPL)


	Margin

(%)

	3,6
	10
	14,14
	5,82
	2,43
	143

	3,6
	10
	14,14
	5,82
	2,43
	143

	7,2
	20
	28,28
	11,64
	2,43
	143

	7,2
	20
	28,28
	11,64
	2,43
	143

	12
	28
	39,60
	19,40
	2,04
	104

	12
	28
	39,60
	19,40
	2,04
	104

	17,5
	38
	53,74
	28,29
	1,90
	90

	17,5
	38
	53,74
	28,29
	1,90
	90

	24
	50
	70,71
	38,80
	1,82
	82

	24
	50
	70,71
	38,80
	1,82
	82

	36
	70
	98,99
	58,20
	1,70
	70

	36
	70
	98,99
	58,20
	1,70
	70

	52
	95
	134,35
	84,07
	1,60
	60

	72,5
	140
	197,99
	117,21
	1,69
	69

	100
	150
	212,13
	161,67
	1,31
	31

	100
	185
	261,63
	161,67
	1,62
	62

	123
	185
	261,63
	198,86
	1,32
	32

	123
	230
	325,27
	198,86
	1,64
	64

	145
	230
	325,27
	234,42
	1,39
	39

	145
	275
	388,91
	234,42
	1,66
	66

	170
	315
	445,48
	274,84
	1,62
	62

	170
	375
	530,33
	274,84
	1,93
	93

	245
	415
	586,90
	396,09
	1,48
	48

	245
	460
	650,54
	396,09
	1,64
	64

	245
	530
	749,53
	396,09
	1,89
	89

	300
	395
	558,61
	485,01
	1,15
	15

	300
	395
	558,61
	485,01
	1,15
	15

	362
	450
	636,40
	585,25
	1,09
	9

	362
	450
	636,40
	585,25
	1,09
	9

	420
	520
	735,39
	679,02
	1,08
	8

	420
	520
	735,39
	679,02
	1,08
	8

	550
	620
	876,81
	889,19
	0,99
	-1

	550
	620
	876,81
	889,19
	0,99
	-1

	800
	830
	1173,80
	1293,37
	0,91
	-9


Green:  Margin sufficient e.g. > 15%
Orange:  Margin still positive, slightly lower SIPL surge arrester can be chosen to get 15% margin;

Red:  insufficient margin e.g. < 15% lower SIPL surge arrester can be chosen to get 15% margin or higher pre-stress voltage could be required.

7- Margins by using IEEE C57.13-2008 test levels 

	Maximum system voltage

Ur
(kV rms L-L)
	Power frequency withstand voltage (Ud)

(kV rms)
	Pre-stress voltage 80% of Ud
(kV peak)
	Typical SIPL considering a 1,1 p.u. overvoltage factor

(kV peak)
	Ratio

(Pre-stress/SIPL)


	Margin

(%)

	0,66
	4
	4,53
	1,07
	4,24
	324,1

	1,2
	10
	11,31
	1,94
	5,83
	483,2

	2,75
	15
	16,97
	4,45
	3,82
	281,7

	5,6
	19
	21,50
	9,05
	2,37
	137,4

	9,52
	26
	29,42
	15,39
	1,91
	91,1

	15,5
	34
	38,47
	25,06
	1,54
	53,5

	15,5
	34
	38,47
	25,06
	1,54
	53,5

	25,5
	40
	45,25
	41,23
	1,10
	9,8

	25,5
	50
	56,57
	41,23
	1,37
	37,2

	36,5
	70
	79,20
	59,01
	1,34
	34,2

	48,3
	95
	107,48
	78,09
	1,38
	37,6

	72,5
	140
	158,39
	117,21
	1,35
	35,1

	123
	185
	209,30
	198,86
	1,05
	5,3

	123
	230
	260,22
	198,86
	1,31
	30,9

	145
	275
	311,13
	234,42
	1,33
	32,7

	170
	325
	367,70
	274,84
	1,34
	33,8

	245
	395
	446,89
	396,09
	1,13
	12,8

	245
	460
	520,43
	396,09
	1,31
	31,4

	362
	575
	650,54
	585,25
	1,11
	11,2

	550
	750
	848,53
	889,19
	0,95
	-4,6

	550
	800
	905,10
	889,19
	1,02
	1,8

	800
	920
	1040,86
	1293,37
	0,80
	-19,5


Green:  Margin sufficient e.g. > 15% (15% value is the minimum margin value given in insulation coordination standards,

Red:  insufficient margin e.g. < 15%
	Maximum system voltage

Ur
(kV rms L-L)
	Power frequency withstand voltage (Ud)

(kV rms)
	Pre-stress voltage 100% of Ud
(kV peak)
	Typical SIPL considering a 1,1 p.u. overvoltage factor

(kV peak)
	Ratio

(Pre-stress/SIPL)


	Margin

(%)

	0,66
	4
	5,66
	1,07
	5,30
	430

	1,2
	10
	14,14
	1,94
	7,29
	629

	2,75
	15
	21,21
	4,45
	4,77
	377

	5,6
	19
	26,87
	9,05
	2,97
	197

	9,52
	26
	36,77
	15,39
	2,39
	139

	15,5
	34
	48,08
	25,06
	1,92
	92

	15,5
	34
	48,08
	25,06
	1,92
	92

	25,5
	40
	56,57
	41,23
	1,37
	37

	25,5
	50
	70,71
	41,23
	1,72
	72

	36,5
	70
	98,99
	59,01
	1,68
	68

	48,3
	95
	134,35
	78,09
	1,72
	72

	72,5
	140
	197,99
	117,21
	1,69
	69

	123
	185
	261,63
	198,86
	1,32
	32

	123
	230
	325,27
	198,86
	1,64
	64

	145
	275
	388,91
	234,42
	1,66
	66

	170
	325
	459,62
	274,84
	1,67
	67

	245
	395
	558,61
	396,09
	1,41
	41

	245
	460
	650,54
	396,09
	1,64
	64

	362
	575
	813,17
	585,25
	1,39
	39

	550
	750
	1060,66
	889,19
	1,19
	19

	550
	800
	1131,37
	889,19
	1,27
	27

	800
	920
	1301,08
	1293,37
	1,01
	1


Green:  Margin sufficient e.g. > 15%
Orange:  Margin still positive, slightly lower SIPL surge arrester can be chosen to get 15% margin;

Red:  insufficient margin e.g. < 15% lower SIPL surge arrester can be chosen to get 15% margin or higher pre-stress voltage could be required.

8- Margins by using IEEE C57.13.5-2009 test levels 

	Maximum system voltage

Ur
(kV rms L-L)
	Power frequency withstand voltage (Ud)

(kV rms)
	Pre-stress voltage 80% of Ud
(kV peak)
	Typical SIPL considering a 1,1 p.u. overvoltage factor

(kV peak)
	Ratio

(Pre-stress/SIPL)


	Margin

(%)

	121
	230
	260,2
	195,62
	1,33
	33,0

	145
	275
	311,1
	234,42
	1,33
	32,7

	169
	325
	367,7
	273,22
	1,35
	34,6

	242
	395
	446,9
	391,24
	1,14
	14,2

	242
	460
	520,4
	391,24
	1,33
	33,0

	362
	510
	577,0
	585,25
	0,99
	-1,4

	362
	575
	650,5
	585,25
	1,11
	11,2

	550
	680
	769,3
	889,19
	0,87
	-13,5

	550
	830
	939,0
	889,19
	1,06
	5,6

	800
	975
	1103,1
	1293,37
	0,85
	-14,7


Green:  Margin sufficient e.g. > 15% (15% value is the minimum margin value given in insulation coordination standards,

Red:  insufficient margin e.g. < 15%
	Maximum system voltage

Ur
(kV rms L-L)
	Power frequency withstand voltage (Ud)

(kV rms)
	Pre-stress voltage 100% of Ud
(kV peak)
	Typical SIPL considering a 1,1 p.u. overvoltage factor

(kV peak)
	Ratio

(Pre-stress/SIPL)


	Margin

(%)

	121
	230
	325,27
	195,62
	1,66
	66

	145
	275
	388,91
	234,42
	1,66
	66

	169
	325
	459,62
	273,22
	1,68
	68

	242
	395
	558,61
	391,24
	1,43
	43

	242
	460
	650,54
	391,24
	1,66
	66

	362
	510
	721,25
	585,25
	1,23
	23

	362
	575
	813,17
	585,25
	1,39
	39

	550
	680
	961,67
	889,19
	1,08
	8

	550
	830
	1173,80
	889,19
	1,32
	32

	800
	975
	1378,86
	1293,37
	1,07
	7


Green:  Margin sufficient e.g. > 15%
Orange:  Margin still positive, slightly lower SIPL surge arrester can be chosen to get 15% margin;

Red:  insufficient margin e.g. < 15% lower SIPL surge arrester can be chosen to get 15% margin or higher pre-stress voltage could be required.

Conclusions:

· From the above values, ratios Up/Ur and Ud/Ur are generally going down with rated system voltage.

· Thus, it is normal that the pre-stress level (defined as 80% of Ud) is more acceptable for lower system rated voltages.

· With the exception of few points, 80% of Ud pre-stress voltage seems sufficient up to rated voltage of 245 kV.

· 100% of Ud pre-stress voltage is needed for rated voltage 300 kV and above.

· Lower SIPL protective levels than used in this technical note should be chosen for 550 kV and 800 kV systems.

