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 (Orlando Florida; USA; May 20, 2008)
The Working Group for the revision of C37.60-2003 held its sixth meeting on May 20, 2008 at the Coronado Resort Hotel in Orlando, FL, USA between 8:00 AM and 3:00 PM. 
The agenda was reviewed followed by introductions.   The Chair welcomed Dr. Christian Heinrich (Germany), Dr. Leslie Falikingham (UK) and Mr. Harm Bannink (Netherlands) as members of the IEC MT and Ms Jodi Haasz from IEEE-SA Staff.   Attendance included 25 members of the Dual Logo Maintenance Team and 15 guests.  Five members of the DLMT were absent. Refer to Annex A for attendance list. 

 The Chair displayed and reviewed the new IEEE patent policy and guidelines for the conduct of meetings (inappropriate topics of discussion).

Dual Logo Maintenance Team (DLMT) process

Chairman Stone outlined the timeline and pending deadlines for the WG/MT activities.  

· A Committee Draft (CD) must be submitted to IEC SC17A by June 15 for circulation to the National Committees.  This deadline allows time to receive, compile and respond to the comments received in time for the next meeting of SC17A in December 2008.


· The WG must form the balloting pool and conduct its first ballot before the Calgary meeting in parallel with the IEC circulation.

· Ideally, all comments from IEC and IEEE would be available for discussion at the Calgary meeting.

In order to meet the June 15 deadline, all discussion and comments from the [Orlando] meeting must be submitted to the Chair by May 31.  Comments must be submitted with proposed solutions where appropriate.

Documents available on IEEE web site

All documents from the WG are posted on the IEEE web site.  The Chairman updates the list as required.  Last update was on May 12, 2008.   The Web address, ID and password has been given to all Working Group members.

London meeting of February 20, 2008

Chairman Stone reported on the meeting held with the IEC DLMT Experts in London.  The purpose of the meeting was to discuss and seek solutions to the issues that the IEC members had with the document.  Four IEC Experts and the IEEE WG Chairman were present at the meeting which was felt to be a success.  Key points in the discussion were: 

· There are no specific technical issues with the document

· Draft is not consistent with the principles of IEC standards, e.g. normative reference to IEEE and ANSI documents..

· Use of references to IEC or IEEE standards.  This point refers to the dual reference to IEEE C37.100.1 and IEC 62271-1, the common requirements standards.

· Use of historical data rather than categories of performance. i.e. references to hydraulic, oil and vacuum technologies rather than application-related specifications.

· Non-applicability of IEC Standards/specifications.  Statements that certain common specification do not apply.  

· Subtle differences between a recloser and a circuit breaker.

Significant changes to the working draft since Oct 2006 meeting May)

The current draft used at the meeting is C37.60/D03d dated May 2008.  A summary of the changes since the WG meeting in October, 2007 was presented.  See Annex B.  

Review of Comments

Most of the comments generated by the WG/MT have been resolved and included in the latest draft.  The exceptions were listed and discussed during the balance of the meeting.  Discussion on these points is summarized as follows:

· Dual reference to IEEE and IEC common specification:  References are on a clause by clause basis and not to the entire referenced standard as a whole.  It is the WG/MT’s responsibility to verify that the two referenced specifications are technically equivalent.  If they are not technically equivalent, then a qualification must be made in the [recloser] standard.  Three test laboratories are represented on the WG/MT.  They were asked to review this procedure for acceptability and comment.  
· Testing with or without a control:  This question was raised by two members present.  It was pointed out that the definition of a recloser includes its control and therefore the entire set of type tests must be performed with its intended control.  This includes all of the standard operating test duty.  The standard does not define an interface between the recloser interrupter and its control as is the case with a circuit breaker.  There is no requirement that the recloser interrupter be tested with a particular type or manufacture control.  The question was raised if a sub-set of the entire type test program could be defined for use in qualifying a recloser switch with a control.  Qualifying reclosers with controls.

· M. Ennis (S&C) requested that the WG revise the standard to include a new configuration, a “drop-out” recloser.  One manifestation of this device is a reclosing interrupter in a drop-out fuse style of mounting.  The WG was open to the proposal but very concerned that the move would lower the standards that have been in effect for reclosers for over 50 years.  Mr. Ennis was requested to re-submit his proposal in two formats:  first as a set of comments giving the clauses that would need to be changed along with the proposed changes and second, in the form of a new annex dealing exclusively with the “drop-out” recloser requirements or exceptions.

· There was a significant amount of discussion on drop out reclosers.  There were examples provided where C37.60 is technology limiting because it has requirements for items such as lifting lugs that may not be required is some designs. 

· Several performance-related specification were discussed including: a) fault closing, b) load  switching, c) current surge withstand, d) two shot vs. 4 shot reclosing, e) standard operating duty factor.

· The current surge test requirement for series coil reclosers was discussed.  A statement was made that no test laboratory can perform the test and that the wave shape is not standard for that current level.  This statement was disbuted; the wave shape is from the High Current Short duration (HCSD) test for C62.11-2003, clause 8.12.  It was stated that at least one US lab does perform this type of testing.  It was later determined that CESI performs HCSD testing therefore should also be able to perform the test. 
· Load switching vs. critical current test by Harm Bannick

· The standard presently tests at 100%, 50% and 20% as part of the standard operating duty.  A load-switching test is also requried at the rated continuous current level.  It is felt that the load switching current test is unnessessary but that there is a large gap between the continuouse current (typically 600 A) and the 20% level (typically  1,600 A to 3,500 A) where the arcing time may be long and specimens could fail to interrupt.  

· It was proposed that the load-switching test be replaced by a cricital current test as similar to that defined in the IEC circuit breaker standard, reference IEC 62271-100, clause 6.107.  

· IEEE 1247 is referenced in two places in the current WG draft.  This reference would be objectional to IEC unless a technically equivalent IEC standard could be cited.  Otherwise, the specifications should be moved into the standard to avoid the normative reference altogether
ACTION ITEM:  DeCesaro will review IEEE 1247 against IEC 60265-1-1998 by June 7th.

· Restrike-free and transient overvoltage:  We should remove this term from the standard because the switches are not restrike free.  Should we follow the path of the circuit breaker standard or the capacitor switch standard, C37.66?  
ACTION ITEM:  Antone Bonner will create a few paragraphs on 6.101.2.2.3 line charging.
· Definition of “unit operation”.  Mr. Heinrich (Germany) proposed that figure 1 associated with the definition of unit operation be supplemented with an expanded figure that compares IEEE and IEC terms.  It will help bridge the gaps between IEEE and IEC and between the switchgear and the relay people.  His proposed figure is shown as Annex D of this report and the recommendation was made that it be added as a new annex to the standard.  
ACTION ITEM:  This diagram should go into an annex with explanation. We will keep the original in the main body.  Dave Stone will work on this with Christian.

· Partial discharge discussion by Marcel Fortin.  Two basic questions?  Do we continue to perform 100% routine test and what are acceptance criteria?  Refer to Annex C for Mr. Marcel’s proposal.  His presentation and discussion made the following points: 

· PD tests are used to assess the final quality of product regardless of specific make.

· ISO 2859-10 deals sampling plans.  100% sampling of product can be a formidable task unless the process is automated and specimens are not too large to handle. 

· 100% testing does not imply 100% confidence in the product.  A sampling procedure based on lot size was proposed.  

· Comment: the standard should specify the confidence level and allow the manufacturer to determine the sampling plan.  A point was made that the level of risk is higher for an interrupter than for a cable connection or splice therefore a plan with a higher confidence level is warranted.

· Comment: the users do not know the PD levels experienced by the manufacturers over the past five years.  PD is a process control test tool. 

· Comment: users don’t ask how many units fail the the manditory dielectric withstand test; why should PD testing be any different?    

· Comment: manufacturer’s incremental cost for PD testing is small compared to the cost of the user to purchase, transport, and install a reclosers if it fails due to PD.

· A working group vote was taken whether to retain the 100% routine test for PD.  There were 16 Yeas, 9 No’s

ACTION ITEM:   Dave will circulate Marcel’s presentation to the group and ask for feed back.  See Annex C. 

· TRV Requirements.

· There are several different tables applicable to different conditions.  Up until 2003 TRV was not defined in C37.60 at all.  

· TRV’s came from outdoor circuit breakers standards.  These standards were harmonized between IEEE and IEC since the 2003 revision of C27.60.  The harmonized values should be adopted.  The main change is for cable connected applications affecting Tables 9C and 9D.   

ACTION ITEM:  Stone will work with Kirk Smith to put them in by the submittal date.

· Current surge testing of series coils.

· In Reclosers with series coils, the fault current passes through the series sensing coil that sends the signal to the control and switch.  If you have a 10 kA fault the coil needs to withstand it.  Furthermore, a lighting surge through the line may also pass through the series coil.  This is the reason for the test specified in clause 6.106 of the current WG draft. 

· Discussion was held on Table 1 regarding the apparent inconsistency of  BIL ratings for IEEE and IEC.  For example, Table 2, which is for the cable connected circuits uses the lower number from IEC of 145 kV rather than the higher number of 170 kV.

ACTION ITEM:  Stone will look at this and get back to the group.

The meeting adjourned at 3:15 PM. 

David T. Stone

Working Group Chairperson, C37.60 and

Convenor for IEC MT47

Reclosers and Other Distribution Switchgear Subcommittee

May 30, 2008

Annex A: Attendance

IEC MT47/IEEE C37.60 Working Group Meeting May 20, 2008
	Name
	Company Affiliation
	WG/MT Member
	Attended May 2008 Mtg

	Baskin, Jerry
	Federal Pacific
	IEEE WG
	Excused

	Ambrose, Chris
	Florida Power & Light (DEO-PDC)
	IEEE WG
	Yes

	Capra, Raymond L.
	Consultant
	IEEE WG
	Yes

	DeCesaro, Frank
	Cooper Power Systems
	IEEE WG
	Yes

	Dotson, Randall
	Lakeland Electric
	IEEE WG
	Yes

	Ennis, Michael G.
	S & C Electric
	IEEE WG
	Yes

	Farr, Larry
	Eaton Electrical Group
	IEEE WG
	Yes

	Fortin, Marcel
	Consultant: Electrical T& D
	IEEE WG
	Yes

	Gieger, Jeff
	Elastimold/T&B
	IEEE WG
	Yes

	Glaesman, Peter
	Reuel, Inc
	IEEE WG
	Yes

	Hirz, Harry
	Joslyn Hi-Voltage
	IEEE WG
	Yes

	Jankowich, Edward M.
	Thomas & Betts
	IEEE WG
	Yes

	Meiners, Steve
	General Electric
	IEEE WG
	Yes

	Parker, Don
	Alabama Pwr / Southern Co.
	IEEE WG
	Yes

	Royster, Timothy E.
	Dominion Virginia Power
	IEEE WG
	Yes

	Smith, R. Kirkland
	Eaton
	IEEE WG
	Yes

	Soulard, Francois
	Hydro Quebec
	IEEE WG
	Yes

	Swank, Jim
	Cooper Power Systems
	IEEE WG
	Yes

	Uzelac, Nenad
	G&W
	IEEE WG
	Yes

	von Miller, Walt
	Consultant
	IEEE WG
	Yes

	Zawadzki, Janusz
	Powertech Labs
	IEEE WG
	Yes

	Befus, Craig
	BC Hydro
	IEEE WG
	No

	Borchardt, Glenn
	S&C Electric Co
	IEEE WG
	No

	Davis, Larry
	Reuel, Inc
	IEEE WG
	No

	Behl, Bob
	ABB
	IEEE WG Co-Chair
	Yes

	Heinrich, Christian
	Siemens AG
	MT47 Expert Germany
	Yes

	Falkingham, Leslie
	Vacuum Interrupters Ltd
	MT47 Expert United Kingdom
	Yes

	Headley, Anthony
	BEAMA Limited
	MT47 Expert United Kingdom
	No

	Kou, Zhengli
	 
	MT47 Expert-China
	No

	Bannink, Harm
	KEMA-Powertest, Inc.
	MT47 Expert-Netherlands
	Yes

	Stone, David T.
	DTS Technical Services
	MT47Convenor & IEEE WG Chair
	Yes

	Angelis, John
	Cooper Power Systems
	Guest
	Yes

	Boadi-Boateng, Kofi
	PEPCO
	Guest
	Yes

	Bonner, Antone
	Cooper Power Systems
	Guest
	Yes

	Chang, Sam
	Pacific Gas & Electric
	Guest
	Yes

	Dullni, Edgar
	ABB
	Guest
	Yes

	Dwyer, Peter W.
	G.E. (Retired, Consultant)
	Guest
	Yes

	Haasz, Jodi
	IEEE SA
	Guest
	Yes

	Martin, Donald R.
	G & W Electric Co
	Guest
	Yes

	Meyer, Peter
	S&C Electric
	Guest
	Yes

	Pascua, Connie
	Pacific Gas & Electric Co
	Guest
	Yes

	Patel, Amit
	GE
	Guest
	Yes

	Putman, Larry
	Powell Electrical Systems
	Guest
	Yes

	Steele, Ed
	Thomas & Betts
	Guest
	Yes

	Taylor, Tim
	Thomas & Betts Corp
	Guest
	Yes

	Tobin, Thomas J.
	S & C Electric Company
	Guest
	Yes


Annex B: Significant changes to WG draft since Oct 2007

· Converted to IEEE Template

· Slashed the number of normative references

· Added several definitions

· Moved rating information for hydraulically controlled and oil interrupting reclosers to new Annex H.

· Clarified TRV values as “inherent” or “prospective” values for the test circuit.

· Added section covering “other tests” not required by the standard.

· New Annex E – Tolerances for test values

· New Annex F – Definition of the Automatic Circuit Recloser (includes some background information)

· New Annex G – Basis of derivation of duty factors and standard operating duty  (material adapted from IEEE C37.71-1973)

· New Annex H – Ratings for oil interrupting reclosers and hydraulically controlled reclosers.

· New Annex I – Standard methods for determining the values of a sinusoidal current wave and a power-frequency recovery voltage.  (material taken from C37.09-1999)

Annex C – Proposal for partial discharge testing

Recloser

Partial discharge test procedure and sampling procedure for routine test

_______________

Marcel Fortin, ing

7 November 3007
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1. Introduction

The actual document propose a more detailed test procedure for conducting partial discharge tests on non-restoring insulated reclosers or recloser pole.

These are based on the following documents:

IEC 60270, “High-voltage test techniques – Partial discharge Measurements,” Third edition, December 2000.

IEEE PC37.301 / IEC 60270-2000, “Draft Standard for High Voltage (above 1000 V) Test Techniques – Partial Discharges Measurements,” Draft 2, November 2007

ISO 2859-2, “Sampling procedure for inspection by attributes – Part 2: Sampling plans indexed by limiting quality (LQ) for isolated lot inspection,” First edition, 1985-09-01.

ISO 2859-10, “Sampling procedures for inspection by attributes --  Part 10: Introduction to the ISO 2859 series of standards for sampling for inspection by attributes,” First edition, 2006-07-01.

2. 100% sampling

The ISO standard 2859-10 gives the following consideration regarding 100% sampling:

“100 % inspection can be a formidable task unless it is performed with automatic test equipment, or lot sizes are small. In addition, it is not always fully effective, particularly when a large number of items have one or more characteristics that are marginal in appearance, performance or dimension (close to or concentrated about a tolerance or limit of appearance or performance). Sampling inspection may be done with more care and is less prone to the effects of human fatigue. Under these conditions, sorting by manual or automatic methods is likely to classify some conforming items as nonconforming and vice versa. In addition, 100 % inspection can sometimes degenerate into superficial 100 % inspection when, in fact, sufficient money, time and staff are not available. In addition, 100 % inspection is not viable if the inspection method necessitates destruction of the product. It has to be understood, however, that 100 % inspection may form a necessary part of the inspection process for both the consumer and the producer, or a rejected lot must be screened to remove nonconforming product. There are situations in which it cannot be avoided, for example, when inspecting for critical nonconformities that are so important that every item must be examined when inspections are non-destructive. When inspection is destructive, some risks are inevitable.”

3. Test procedure

The test procedure for type and routine test shall be per IEC 60270 or per IEEE PC27.301 / IEC 60270-2000. In general term this test procedure is as follow:

1. Start with a voltage lower than 60% of the measuring voltage (Upd).

2. Raise to voltage to the pre-stress voltage (Upre-stress), note the inception voltage (Ui).

3. Maintain the voltage at the pre-stress voltage for 60 s.

4. Lower the voltage to the measuring voltage (Upd).

5. Indentify the extinction voltage (Ue).

The test shall be performed phase to ground and across open pole.

3.1. Type tests

Type test shall be performed on 2 samples from the first manufacturing lot. The test parameters shall be as follow:

· Pre-stress voltage (Upre-stress): 1.8 time the rated phase-to-ground voltage 
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· Low level partial discharge for determination of inception (Ui) and extinction (Ue) voltages: 3 pC.

· Measuring voltage: 1.1 time the rated phase to ground voltage 
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· Acceptable partial discharge level, at measuring voltage: 10 pC

· The extinction voltage shall be above the rated phase to ground voltage 
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3.2. Routine tests

3.2.1. Tests parameters

The test parameters shall be as follow:

· Pre-stress voltage (Upre-stress): 1.8 time the rated phase-to-ground voltage 
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· Low level partial discharge for determination of inception (Ui) and extinction (Ue) voltages: 5 pC.

· Measuring voltage: 1.05 time the rated phase to ground voltage 
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· Acceptable partial discharge level, at measuring voltage: 20 pC

· The extinction voltage shall be above the rated phase to ground voltage 
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3.2.2. Sampling procedure

The proposed sampling procedure is based on lot size, the term “lot” is to be defined by the WG/MT. The procedure is based on procedure A of ISO 2859/2. Follow some definitions applicable:

· n: number of sample of a lot to be tested, those shall be picked at random from the lot

· Ac: acceptable number of sample not passing the test.

The following table xx gives the sampling plans.

	Lot size
	n
	Ac

	<25
	6
	0

	26 to 50
	10
	0

	51 to 90
	16
	0

	91 to 150
	26
	0

	151 to 280
	42
	0

	>281
	80
	0


Table xx : Sampling plans

The acceptable number Ac being 0, when 1 unit or more do not pass the test (non-conforming units) the following procedure shall be applied:

· The non-conforming unit(s) shall be withdraw from the lot,

· All the other unit of the lot shall be tested. The non-conforming units shall be withdraw and replaced by conforming units.

End of Annex C

Annex D – Proposal for new figure to supplement Figure 1
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