
ANNEX A Bushings Subcommittee


November 04, 2015


Memphis, Tennessee USA

Chair:  Peter Zhao was unable to attend, therefore JD Brafa filled in as Chair for this meeting
Secretary:  Eric Weatherbee

A.1    Opening of the Meeting

A.1.1   Introductions



   The Chair opened the meeting with group introduction.

A.1.2   Attendance

Membership count was taken with the following results: 28 of 39 members were present and 102    guests, for a total of 130 attendees. There were 11 new membership requests. There was a quorum. 

A.1.3   Chairman’s Remarks
The Chair asked for a motion to approve the S15 San Antonio minutes, a motion was made by Mr. Keith Ellis and seconded by Mr. Wayne Johnson with no objections

   

    The Chair asked all of the WG chairs to please get their minutes submitted in a timely fashion for 

    hosting on the website.
The Chair informed the group of several administrative points that that were discussed during the ADCOM meeting at the start of the conference see Appendix A. 

Two new members were added to the roster; the one in attendance was introduced and welcomed into the group.

The Chair presented the Standards Status Report for bushings, see Appendix B. He noted that the WG Chair for PC57.19.04 is seeking an extension of the PAR which will be reviewed during the December meeting. 
A.2    Working Group and Taskforce reports
A.2.1   C57.19.00-2004 – Keith Ellis, Chair

No Meeting was held. Mr. Ellis reviewed the standard and did not find anything in need of updating but asked the group to review and send him anything they deemed necessary to be brought up for discussion as a possible revision.
The Chair noted that the revision due date for this standard is fast approaching and thought it to be prudent to form a volunteer group to review the standard in its current form for any areas that could use updating and report back their findings at the next meeting. Several people volunteered for the task: Mr. Dave Geibel, Mr. Shibao Zhang, Mr. Jim Blackmon and Mr. Wes Knuth.
A.2.2   WG PC57.19.01-2000 – Dr. Shibao Zhang, Chair; David Wallach, Secretary

See complete minutes in Appendix C of this report.
A.2.3   C57.19.100-2012 – Tommy Spitzer, Chair (not present)

The guide was approved December 2012, as such no meeting was held. 
A.2.4   WG PC57.19.04 – Scott Digby, Chair; JD Brafa, Vice Chair; Secretary, Jim Campbell
See complete minutes in Appendix D of this report. 

A.2.5   IEC/IEEE 65700.19.03 – Les Rechsiedler (IEEE) and John Graham (IEC), Co-Chairs

The first dual logo standard was approved June of 2014, as such no meeting was held.

A.2.6   TF Distribution Transformer Bushings – Steven Shull, Chair; Ed Smith, Vice Chair
See complete minutes in Appendix E of this report.

A.2.7   TF Composite Bushings – John Graham, Chair (absent); Mark Rivers, acting Chair
Mr. Rivers showed a summary presentation of the survey that was sent out to the industry and which was discussed in full during the TF meeting (82 attendees). The survey was provided through Doble Engineering, which attempted to establish what the industry feels a composite bushing is and if the current definition should be revised. He informed the subcommittee that the taskforce agrees the definition needs to be updated but has not reached a consensus as to what the new definition should be. He also informed the subcommittee that the taskforce concluded that the C57.19 family of standards does not adequately cover emerging bushing technologies.
Out of 67 responses to the survey, 40% considered a Composite Bushing to have a “Non-ceramic weathershed regardless of core insulation” and an additional 35% defined it as being any bushing with a “Non-ceramic weathershed with solid dielectric core insulation”. 

A.3    External Liaison Reports

     A.3.1 IEC Bushing Standards Activity – John Graham (absent), IEEE Liaison

See complete minutes in Appendix F of this report. As Mr. Graham was unable to attend this conference his submitted report was displayed for the group to read. Mr. Les Recksiedler agreed to act as backup for Mr. Graham if the need arises in future meetings.
     A.3.2 IEEE 693 – Eric Weatherbee, IEEE Liaison

Mr. Weatherbee gave a brief presentation/update to the group. Some points were as follows:
 1) The plan to change to dynamic FEA analysis only as a requirement for transformers was removed and will stay as a static analysis in this revision.

2) Shifting of the RRS to incorporate the natural frequency on the bushing will be required.
3)  Bushings must include the addition of conductor load interactions through either MAF (moment amplification factor) or ETF (equivalent terminal force) methods.
 4) Tuned table pulse test was added for all shake table tested composites before/after the shake table test.

 5) Grandfathering of bushings is still in review. 

Next meeting was scheduled to take place in Pomona, CA Dec. 2-3, 2015. Anticipated Ballot will take place in the first quarter of 2016. 
     A.3.3 WG PC57.160 Guide for PD Meas. in Bushings and Inst. Trans. – Thang Hochanh, Chair

See complete minutes in Appendix G of this report. 
A.4    Unfinished Business
No unfinished business.
A.5    New Business


     A.5.1 Partial discharge in bushings 
Mr. Ajith Varghese brought up his concerns of bushing PD after heat run testing and even for new bushings without heat run testing that is occurring more frequently. This started a long discussion with transformer OEM’s and Utility personnel echoing his concerns. Some of the comments during the discussion are as follows:

1) Mr. Mike Sparlok and Mr. Kumar Mani agreed with Mr. Varghese concerns.

2) Mr. Les Recksiedler said they no longer accept bushings that have this issue.

3) Ms. Susan McNelly said they have concerns with venting during testing. They worry it will void their warranty. She suggested a section be added to the bushing application guide.

4) Mr. Harold Moore shared some history on the issue and how it occurs. He stated when Westinghouse purchased GE bushing designs they switched from the metal can top design to glass bowl design which has better oil viewing but causes more PD problems.

5) Mr. Dave Geibel offered up several comments including the following: 

It’s been a problem forever in OIP bushings; they can obtain a paper on bubble evolution from Doble that goes into more detail. There have been no known in service failures due to this phenomenon. His company discourages venting as a solution as they feel it can exasperate the problem which also can happen when taking oil samples from bushings. It does occur in bushings that do not use glass sight glasses such as GSU designs and metal top designs. Small gas spaces can aggravate the issue. He also shared that their company has done extensive testing and found no problems occur due to this phenomenon.  
6) Mr. Kushal Singh commented that it appears to be more of an issue in recent years. 

7) Mr. Craig Stiegemeier stated that it may appear that it occurs more frequently today due to higher sensitivity of today’s test equipment and also because transformer OEM’s have sped up their processes. He commented that any aggressive test done by the transformer OEM can cause bubble evolution to occur and it is not just limited to heat run testing. He suggested RIP bushing designs could offer an alternative solution to avoid this phenomenon.
8) JD Brafa reminded the group that PD could be caused by more serious issues besides bubble evolution as has been so far discussed. Mr. Brafa thought that it would be wise to form a group at the next meeting to investigate this issue more closely which could then provide suggestions to subcommittee on how the industry should deal with this phenomenon. 
A.5.2 Dielectric temperature correction factor for newer RIP bushing designs 
Mr. Marek Kronowski brought up a concern that he has issues when field testing the newer RIP bushing designs as he believes the temperature correction provided by one manufacturer is not correct for the newer bushings in its old software. Mr. Mario Larcano stated that this is a testing issue as the test values obtained must be reviewed to verify they make sense and are not being impacted by poor test methods or contamination etc...
A.5.3 Transformer OEMs providing CTs that fit only the bushing currently being used 
Mr. Dave Geibel brought up the issue of Transformer OEMs making CTs to each bushing size (e.g., smaller diameter than specified in the standard). This causes issues for the end users when replacements are needed. Mr. Keith Ellis pointed out that it states in the standard that the CTs are to be made to accept the largest bushing designs allowed but the OEMs are refusing to follow it. Mr. Geibel stated that it is an important issue that needs more exposure to hopefully put an end to this practice.  

A.6    Adjournment 10:43 am
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Distribution Transformer Subcommittee
Working Group Report

« Martin Rave asked that utiity repair and bushing replacement be considered in this
document and as such interchangeabilty was suggested.

« Performance Specifications were discussed, Le. Maximum Amperage, BIL Rating, Partial
Discharge, Cantllever Requirements, Maximum Temperature Rise @75 degrees C rise,
Test Requirements: Leak Testing, Type Test, Routine Tests, etc.

« Jerry Murphy suggested that we ook to the scope of C57.19.01. He believes the Scope
a5 we have it Is 100 broad and needs further refinement.  Steve stated that we need to
establish a PAR between this meeting and the next to move forward with our task. The.
floor stated that the scope needs to cover what the standard includes not what it does not
included. This comment was discarded by the group.

« The floor asked for clarfication of some of the tems mentioned. Steve stated that
performance would be emphasized such as cantlever strengths. He did point out that
some dimensions values might be included for low voltage bushings. Jim Shekelton
contributed to these thoughts by discussed the tank hole size for primary bushing and
thelr standardization. He went on to state that three methods of securing the bushings,
ring & spring, screw shank & extemal clamp il pose different mounting arrangements.
and tank hole sizes. All of these ftems are specified by the transformer manufacturer.
Jim stated that as a bushing manufacturer, the manufacturers requirements can be met
but he felt that to ry to standardize the primary bushing dimensions would be very
dificut

It was stated that considerations should be given to gasketing, stud strength & tank
attachment.

It was stated that the current limits of the bushings should be stated using a range of
values.

« Considerations should be given to unusual servics conditions that could be seen inside a
Cabinet.

The Working Group agreed that a survey be sent out to try 1o pulkin valuable information that's
needs to be included in the document. This will be used s a basis to allow the Chalr and Vice
Chair to develop an outiine for the proposed Distribution Transformer Bushing Standard. Steve
‘Shull and Ed Smith will work togather o send this survey out very soon aiter the end of this Fall's
‘meeting. The floor asked if we ould include Guests on the request for input to the survey. Steve
‘Shul stated that the survey would be sent to Guests as well as members.

Since, there appeared to be no further discussion, Steve asked for a motion to adjourn. Motion to
‘adjourn was made by Ron Stahara seconded by Dan Sauer, motion passed unanimously.

‘Submitted By: Ed Smith
Date: 1132015
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FALL-2015 Mtg. Minutes--WG PC57.19.04 - LV Bushings rated >50004 in Bus Enclosures

‘wave and chopped-wave testing, 3) the switching impulse testing may only
take another 3-4 hours to complete it, and 4) more and more customers are
requesting switching impulse testing to be performed on transformers with
high-current bushings. The motion did not carry.

Finally, amotion to simply change from “Wet” to “Dry” switching impulse
testing was made by D. Geibel, seconded by Leslie Recksiedler, and passed in
avote (6 YES, 4 NO, 2 ABSTAIN).

D. Geibel volunteered to propose kV values for Dry Switching Impulse
column in the table prior to the next WG meeting. Preliminarily, S1 levels
simply set at 835 of full-wave impulse leve il be considered.

e andard? This question
was ongmally ised at the mnng 2014 WG meeting. A TASK FORCE was
formed (D. Geibel, M. Lacarno, E. Weatherbee, and S. Riopel) to help decide
‘whether or not o include bulk bushings in this standard, and to advise on
‘possible implications (including dimensions, and testing requirements). A
YE-2015 deadline was set for TF reporting.

) New business
© Nonew business was brought up by the WG.

3) Action items:
) Dave Geibel volunteered to propose Dry Switching Impulse test kV values for Table
No.1.
b) Dave Geibel, Eric Weatherbee, Sebastian Riopel, and Mario Lacarno volunteered as a
task force to investigate and report by YE-2015 on what the implications of
including “bulk-type” non-condenser bushings in the revised standard.

‘The comments and discussion results from the Draft 1.1 circulation of the document will be
incorporated into a new revision of the draft that will be circulated prior to the Spring-

2016 meeting in order to receive comments for discussion prior to that meeting.

Next meeting will be during the Spring 2016 transformers committee meetings in Atlanta,
GA.

4) Adjowrnment: Motion to adjourn was made by Dave Geibel & seconded by Keith Ellis at
12:16 PM.

Respectfully submitted
Jim Campbell, WG Secretary
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‘The following are some of the p rative me

s that were given during the ad

ing to be dispatched to all WG and TF chairs:

imperative that all SC, WG, and TF group chairs ensure their meeting attendance is maintained in the AMS system. This must be
done to provide tracking of attendees to each meeting and their affiliation at the time of the meeting.

2. In order to coordinate future meeting needs it was asked that all minutes include the following: date, time, #members attended,
#guests attended and total attendees. Also, if there are plans to hold a meeting at the next conference.

3. Itis the responsibility of each chair to strive to eliminate editorial comments that are made during the ballot review process. They need
to ensure before the document is distributed for comment that all grammar/spelling/punctuation is correct. It may be prudent to ask
for small group to review the document for editorial correction before it is issued for ballot review.

4. Itis asked that two documents are maintained going forward. The standard and a companion document that incorporates a summary
of the important topic areas during the creation and revision of standards and task force reports. This will help to alleviate the time
spent discussing issues repeatedly as new members join and to answer comments quickly that arise during the review process.

5. If the need arises for a ballot resolution group to be formed the chair of the WG is responsible to ensure that the group is balanced to
avoid any steering of the group in a certain direction. The major changes that the group decides should be made are to be presented to
the WG as a whole for approval.
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WG PC57.19.01 - IEEE Standard Performance Characteristics and Dimensions for Power
Transformer and Reactor Bushings

MINUTES OF WORKING GROUP MEETING — F15 Memphis, TN
The working group met on Tuesday, November 3, 2015 at 3:15 PM. Of those, 17 members and
48 guests with a total of 65 participants In attendance. Working Group membership Is currently
32 members therefore a quorum was achleved.

The following guests requested membership:

Name Number of recent mestings | Member Stalus Ghange
(2 consecutive meetings.
needed for membership)
Eric Humphrey 2 Wember
‘Sebastian Riopel 2 Member
Yves Vermetle 2 Member
Durand Stacy
Jeff Benach 3 Wember
Gene Blackburn 1
Eduardo Garcia 1
Bob Middieton 1
Kwasl Yeboah 1

Joe Nims requested a status change from member to guest.

Welcome new members:

Name Nember Staius Change

Weiun LT Elevaled o member after
S15 meeting

Mark Rivers Elevated to member after
515 mesting

‘David Gelbel Elevated {0 member after
515 mesting

1. Introductions and Distribution of Attendance Rosters

a. Atiendance rosters were circulated.

b. The committee officers were Introduced (chalr and secretary).

c._Introductions of aftendees and thelr affiiations were made.

2. Establishment of Quorum

a. A count was performed and a quorum was established as 17 of 32 members
were present.

b. Agenda Approval: First, Keltn Ells; Seconded Marek Komowski

3. Minutes Approval with S15 minutes on screen.

a. Discusslon about new members: The table with membership requirements was
questioned, discussed, and agreed was Incorrect. The table Indicated 3 meetings
needed for membership. Since this error would not affect members that will be
accepted during the Fi5 meeting the minutes will remain as written. The
‘membership table guidance will be updated with this meeting,

b. S15, San Antonio Minutes were approved. motion: Dave Gelbel, seconded by
Marek Kornowski

4. Old Business
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. Shibao shared a proposed timeline of activity. Reviewed recent activity from last
‘meeting showing updates to the current draft

b. Update of the title and scope

I Thle updated to IEEE Standard Performance Characteristics and
Dimenslons for Power Transformer and Reactor Bushings

Il Scope was updated: BIL was changed from 200 KV to 150 kV and limited
current rating to 5000 A or less and oliilid to liquid filed. The last
sentence referring to circult breaker bushings was removed.

c. It was brought up with a modification of title and scope that a PAR revision should
be submitted. The WG Ghalr will do so.

d. One rating for maximum line to ground voltage. A motion was made ‘In table 1,
column 3, to use the historical value for the maximum continuous line the line to
ground voltage™ by Dave Gelbel with second by Devkl Sharma. 20 approved out
of 32.

. WIth this table 1, note b can be removed Note b will be removed

1. Table 1, Golumn 3 will be restored to historical values.

g. Table 1 was voted on with the changes to remove note b and update column 3.
Motion by Eric Weatherbee and seconded by Dave Gelbel. Approved without
negatives.

h. Figure 2.1 - Shibao Is suggesting change *A” to *AT" and *AB to allow better
identification In Table 2.

1. Table 3 — there are no standards on the shields. Wes Knuth Inquired If shields
and connection could be standardized. Dave Gelbel suggested It would be a
good idea but would be a can of worms as each bushing manufacturer has their
own standards. The IEEE standards don't identfly shield mounting holes. Shibao
suggested a study group to consider If this group could consider f there couid be
a way 1o standardze holes for mounting shields. Wes Knuth will gather some
volunteers. Keith Ellis will also develop a recommendation by next meeting.
Table 3, L dimension does not include a shield. We should not tamper with this.
1f we were to add a dimension to include a shield, It should have a different label.

] Table 4: Gantllever design tests ~ update column 1 to Include 25 and 115 kV In
the appropriate ranges. Motion made with first: Dave Gelbel, second Mark K to
approve Table 4 with the changes.

k. Table 5, PD limits: Proposal Is to leave as-is.

1. Table 6, C1 or G Power Factor: Leave as-is. John Brafa suggested that If we
have a type of construction we need definitions. Pethaps not in this document.
Dave Gelbel questioned If PAR allows us to make changes beyond adding
voltage classes back In. The chalr wil consider the PAR scope and attendees
whether we need to make changes to Table 6.

5. New Business
. None identfied
6. Adjournment
a. Meeting was adjourned at 4:33 pm.

Meeting Planning: C57.19.01 plans to meet at the S16 Atianta mesting.
Minutes by: David Wallach, WG Secretary.

e-mall: david wallach@leee org
Peabody Memphis Hotel
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Distribution Transformer Subcommittee
Task force / Working Group Report

Document #: NONE
Document Title: TASK FORCE DISTRIBUTION TRANSFORMER BUSHINGS
Chair: ‘Steve Shull Vice-Chair: Ed Smith
‘Current Draft Being Worked On: NONE NONE
Meeting Date: 1132015 Time: 9:30AM
Attendance:  Members 2
Guests. 2
Requesting Membership 3
Total @

Meeting Minutes / Significant Issues / Comments:

Steve called the mesting to order at 9:30AM. Introductions were made. A quorum verification
was taken with 35 members identfied 18 as representing a quorum. There were 23 members
present. Thersfore a quorum was declared. A motion was made by Ron Stahara and seconded
by Dan Saver to approve the agenda as writien. This motion carried unanimously. A motion was
‘made by Ron Stahara and seconded by Dan Sauer to approve the Spring 2015 meeting minutes
from San Antonio as written. Motion carried unanimously.

‘Steve displayed the proposed Tite of the proposed standard. Very lite discussion followed with
no recommended changes. Dan Sauer made a motion and seconded by Dave Geibel to accept
the title of the standard as writlen. Steve feminded everyone that this fitle was ot cast in
concrete and could change down the road as needed. A vote was taken and the motion passed
unanimously. The approved Tite reads as follows:

“IEEE C57.10.02
‘Standard for the Design and Performance Requirements of Bushings Applied to Liquid
Immersed Distribution Transformers™

‘Steve displayed the proposed Scope of the proposed standard. There was significant discussion
on the Scope of the standard. A couple of changes wera made to the scope. On a motion by
Ron Stahara and seconded by Marty Rave to accept the Scope of the standard as Modified and
stated below. ~Steve reminded that his was not cast In concrete and could change as we
Geveloped the document and tems were discovered that needed to be covered In the Standard
Avote was taken and the motion passed unanimously. The approved Scope feads s folows:
“Scope:

This standard covers electrical, mechanical, dimensional, and related requirements for
non-condenser bushings used in liquid immersed distribution transformers covered by
IEEE Standards C57.12.20, C57.12.34, C57.12.36, and C57.12.38 and that have basic
impulse insulation leveis (BILs) of less than or equal to 200 V. These are to be
Interproted, measured, or tested in accordance with IEEE Standard C57.19.00 as it applies.

Steve asked for comments on what this standard might cover. Some of the feedback Is as
follows:
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IEC BUSHINGS STANDARDISATION

IEC Meetings
The IEC bushing commitiee SC36A met during the IEC General Session in New Delhi, India on October
19th 2013, The next commitize meeting is planned for October 2016 in Frankiurt Germany.

‘Subcommitiee Chair — John Graham, High Voltage Bushing Consuitant UK.

‘Secretary - Gian Franco Giorgi, CEDESPA, IT.

IEC60137 “Insulated Bushings for Alterating Voltages above 1000V
A revision of the standard is being carried out by SG36A JMTS with Convenor Lars Jonsson from ABB,
‘Sweden. The last mesting was held in Geneva In July 2015 to discuss comments the Commites Draft
(D) (e 6A176/CD);
“Themal ciassfication of resin impregnated synthetics (RIS) insulation i introduced.
« Temperature rise test conditions need further clarification. Application of thermal modeling was
discussed in preference to the existing calculation which i Seen as mited valiy.
« Thevaldity of the 120% rated current rule to cover overload currents needs clarification. All current
ratings are based on daily mean ambient temperature.
Introduction of  temperature imi or conductor in contact with il at 105°C.
Alttude corection with upper it o 4000m.
Introduction of new cross reference for low voltage non-condenser bushings to EN (Euronorm)
specifiations
« itwas agreed to progress to Commitiee Draf for Voting (CDV)
Following the meeing there was further correspondence on the conductor temperature Iimit. A It of
105°C is not possible where the limit of insulation temperature is higher. Discussions propose that the fimit
Should be 140°C at the bushing rated current (i.. 120% of transformer rated current). This corfesponds to
the maximum temperature at the transformer overioad current. On the basis of this techical change it may
be necessary to issue another GD.

IEC61463 “Seismic qualification of bushings™
'SG3A MT6 has been formed with Paoko Cardano, Alstom P&V as convenor. The team has reviewed other
existing standards including IEEEGSS to strengthen the document. The second working group draft was
considered sirong enough to go directly to a vote which was circuiated (36A/178/DTS). Iniially negative
Comments were feceived from the German National Commites concerning the speciiied mechanical load
(SML), which Gorresponds normely o 25 imes the maximum mechanical load (MML) for GIS bushings.
Afer discussion this was accepted to maintain alignment with switchgear specifications.

Other Work —
IEG/IEEES570.10.03 “Bushings for DG Application No work at his time.

1EC61454 Dissolved gas analysis of oil mpregnated paper bushings — No work done.

1EC6227 1-pt21 1 Bushings for direct connection transformer/GIS — re-numbered from IEC1693. Document
published in April 2104, IEEE Bushing subcommitee is discussing any need for a smilar document
Covering transformergas bushings.

Cigré:
Cigre working group A2: 43 Bushing Reliabilty, cheired by Antun Mikulecky from Hungary, work continues
wih the aim to publish the brochure during 2015.

John Granam
Johngraham 137 @gmail.com
34477 11140814

27 October 2015
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WG PD in Bushings & PTs/CTs - PC57.160

Meeting Minutes November 3, 2015 at 4:45 - Mempl

‘Spring meeting 2016: This WG plans to continue working at the Atlanta meeting.

‘The meeting of this working group was led by Thang Hochanh. Roster sheets were circulated
for attendees and guests to sign in. Interested individuals could also indicate an interest in
joining the working group on these forms. A check for a quorum was made at the beginning of
the meeting and the quorum requirements were not met with 11 members in attendance.

‘The minutes from the San Antonio meeting and the agenda for this meeting were presented,
but due to the lack of quorum they were not submitted to the WG for acceptation.

‘Thang Hochanh made a request for additional partial discharge test patterns. Andre
Rottenbacher and David Wallace indicated they could provide additional patterns for the
instrument transformers.

As a means of guiding the discussion a series of comments by Pierre Riffon and the most recent
draft (5.3) were reviewed together. Most items were relatively small items but the four specific
items listed below were the main discussion points.

Item 1: Clause 4.2.2 Test circuit:

‘The ambient noise of % the maximunn partial discharge limit should only be “a desirable
goal”. Nevertheless, the noise can be as high as the partial discharge limit if during the test
nothing over the noise level s observed.

Discussion of this point was initiated between Thang Hochanh and Pierre Riffon. An item
contributed by Detlev Gross was that the nature of the signal must be considered if the
background noise s not low.

‘The main point of the discussion is that a test can be accepted when the stationary noise
generated by the source / environment can be clearly identified from the partial discharge
‘coming from the test object.

New text for this section is to be proposed based on this conversation.
Item 2: Clause 6.5.1 Calibration

The calibration shall be performed within 50% and 200% of the PD limit. Replace *...at 50% and
200%..." by .. 50% and 200%.."

Pierre discussed what he meant in this comment. Both Dave Gibel and Thang Hochanh had
several comments to ensure that intent of this comment was clear. Pierre Riffon emphasized
that a calibration at the PD limit is the preferred level but acknowledged that in some situations
this is not practical.
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In résumé, the discussion cover the case were the calibrator used for the test does not have the
exact pico-coulomb limit prescribed by the test requirement.

As an example, when the partial discharge limit is 25 pC and the available calibrator does not
have this exact value, the test person can choose the value below or above the required partial
discharge limit.

© 50%o0f 25 pCis 12.5 pC
© 200% of 25 pCis 50 pC

Usually commercial PD calibrators, have step values of 20 pC and 50 pC, in the above range.
The test person can choose 20 pC or 50 pC as the initial calibrated value.

Item 3: Clause 7.2.3 Perform a calibration of the test circuit

Thisis similar to the discussion of Clause 4.2.2 and will be handled similarly in this section.
‘The ambient noise of % the maximunn partial discharge limit should only be “a desirable
goal”. Nevertheless, the noise can be as high as the partial discharge limit if during the test
nothing over the noise level s observed.

Item 4: Clause 7.3.1 (CT)

Often, the pre-stress level is equal to the power frequency withstand test (see IEEE
€57.13.5). When performed at 50 Hz o 60 Hz the pre-stress voltage duration is maintained for
2 duration a 60 seconds not 7200 cycles.

The conversation on this point focused on the difference in the required frequency for CTs and
PTs.

Itis necessary to take in account in this clause the frequency of the test source in order to
‘comply with the 7200 cycles and the frequency of the source. This subject is related to applied
voltage to potential instrument transformers. When the frequency of power source is higher
than 2 time the power frequency (i.e. 60 Hz), then the duration will be less than 60 seconds.
‘The minimum duration is sill no less than 15 seconds. The 60 seconds is the maximum duration
for all cases.

Example:

Power source frequency is 180 Hz. Applied duration will be 40 seconds.

Shibao Zhang made a proposition to remove 2 paragraphs of clause 6.2, concerning the inboard
end of the bushing in o It was accepted by the chairman.
The meeting was dismissed as the discussion on comments from Pierre Riffon was completed.

Secretary:  Thomas SIZEMORE
Chairman:  Thang HOCHANH
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Minutes: WG PC57.19.04 - LV Bushings rated >5000A and applied in Bus Enclosures
Dat November 3, 2015 @ 11:00am - Memphis, TN USA

1) Attendance: 79 Attendees

) 17 of 24 Members were present (>50%). A quorum was reached.
i) 62 Guests (repeat, 35 new)

b) 9 Guests requested membership. 3 were approved
i) Jeff Benach - Weidmann Diagnostic Solutions
) Kumar Mani - Duke Energy
i) Amitabh Sarkar - CG Power Systems USA Inc.

©) 0 member requested removal from WG

d) Total number of members following this meeting = 27

2) Summary:
a) Meeting opened and brought to order at 11:01 AM.
b) All participants made introductions (including their affiliation)
©) The meeting agenda was unanimously approved. Motion to approve made by Dave
Geibel and seconded by Eric Weatherbee.
d) The Spring-2015 meeting minutes, previously circulated, were unanimously
approved. Motion to approve made by Wayne Johnson and seconded by Keith Ellis.
) Since our PAR expires on Dec. 31, 2015, a request for time extension has been
submitted and is now on the NESCOM-December 4, 2015 meeting agenda. A two (2)
year extension has been requested.
) The following action items and activities noted in the Spring-2015 WG meeting
minutes were discussed:
© Revision of Dimensions of Bushings-Tables 2 & 3: Dave Geibel presented an
‘example to the group of how the rated continuous current ratings could be
listed in kA ranges, rather than discreet ratings. General consensus was
reached that the proposed dimensions chart should be included in the next
revision of the draft.
o Oillevel for temperature testing: D. Geibel explained that an oil level within
50 mm of the flange is acting as a coolant, especially for a bushing of the type
used in GSU transformers. The extra oil fill level was found to aid in limiting
the bushing temperature rise only if the manufacturer used something other
than porcelain in the below-mounting-flange bushing construction. Dave's
testing showed that most of the heat transfer was by conduction in to the
tank. Dave also commented that roughly 90% of the applications of bushings
of this (bull/GSU) type have the oil level completely filling the main tank.
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D. Geibel made a motion for the acceptance of oil level up to within 50 mm
from the bottom of the bushing mounting flange during manufacturing type
testing, which was then seconded by Sebastien Riopel (no opposition, so
‘motion carried).

o Revision of “Grandfathering” clause regarding existing bushi
has been submitted that will be included in the next revision of the draft (one
alteration was made to the text that was received which was to change
reference to C57.12 to C57.19.00).

o Clarification of Question #13 regarding C1 tap: After discussion by the Chair
‘with the commenter the comment has been withdrawn.

© Bus Enclosure air temperature: On behalf of the task force formed during the
Spring-2015 WG meeting. Devki Sharma reported on discussions held the with
C57.23 Switchgear committee. The bus enclosure must be sized such that the
heat generated by the bus is conducted and radiated sufficiently to prevent thermal
runaway. It was noted that this WG has the responsibility to define what the limit
should be for the air temperature inside the metal bus duct enclosure if it is
determined that air temperature affects the temperature sise of the bushing.
Conclusion was that this WG would take responsibility to define the usual
service conditions in this standard as none exist. It was noted that the
requirements need to be forwarded to the C57.23 WG chair for awareness
and possible comment/input.

© Considering a restriction on ‘material or strength: Discussion included
comments by Dave Geibel. Craig Stiegemeier. and Sebastien Riopel regarding
the question raised by a member/guest asking if we should put restrictions on the
strength of the bushing flange to prevent cracking.
Consensus was to exclude addressing improper installation of bushings and/or
flange quality or design. This is a universal issue that the WG agrees should not
‘be addressed in this standard. The general WG consensus was to exclude any
additional section addressing how to fasten the lower flange to the tank.

o Revising the “Electrical Insulation Characteristics for Bushings-Table 1": The
central question posed was whether to revise or remove the “Wet Switching
Impulse (testing)” column. Considerable discussion ensued, starting with
Shibao Zhang's motion that the column be completely removed, partly on the
basis that the bushing may be effectively switching impulse tested because
the applicable transformers usually are. S. Zhang's motion was not seconded
initially, and then was repeated and seconded by S. Riopel. Before avote was
taken, even more discussion ensued. Other arguments presented were that
1) the Wet S.. testing was not necessary in that 60-Hz testing is already
required in the standards, 2) switching impulse testing should be retained
since bushings have failed during switching impulse after having passed full-
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