[bookmark: _Ref379616420][bookmark: _GoBack]ANNEX A Bushings Subcommittee
	October 26, 2016
	Vancouver, BC, Canada
Chair:  Peter Zhao was unable to attend, therefore Eric Weatherbee filled in as Chair for this meeting
Secretary:  Eric Weatherbee, JD Brafa filled in as Secretary for this meeting
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: 26 of 43 members were present with 106 guests and 2 corresponding members for a total of 134 attendees. There were 16 new membership requests. There was a quorum. 
A.1.3   Chairman’s Remarks
The Chair asked for a motion to approve the meeting agenda that was distributed prior to the meeting, a motion was made by Mr. Dave Geibel and seconded by Mr. Raj Ahuja with no objections.
The Chair asked for a motion to approve the S16 Georgia minutes that were distributed prior to the meeting, a motion was made by Mr. Craig Stiegemeier and seconded by Mr. Dave Geibel with no objections.
Three new members were introduced to the SC and added to the roster. The new members were Mr. Alwyn VanderWalt, Mr. Yves Vermette and Mr. Matthew Weisnsee. All three new members were in attendance and therefore the member count was increased to 29 of 46 members in attendance.
The Chair presented the Standards Status Report for bushings, see Appendix A. It was noted that C57.19.00-2004 will expire at the end of 2020 and that Mr. Peter Zhao, the Chair of the SC, would like to have the standard updated prior to the expiration. 
A.2    Working Group and Taskforce reports
A.2.1   C57.19.00-2004 – Keith Ellis, Chair (not present)
Mr. Keith Ellis was not in attendance; as such no new information was relayed to the SC. 
A.2.2   WG PC57.19.01-2000 – Dr. Shibao Zhang, Chair; David Wallach, Secretary
Dr. Zhang informed the SC that the WG voted and would like to proceed to ballot with the document. Mr. Dave Geibel made a motion for the SC to vote on proceeding to ballot which was seconded by Mr. Sebastien Riopel. The vote count was taken with a unanimous agreement to proceed to ballot and therefore there were no objections.  See complete WG minutes in Appendix B of this report. 
A.2.3   C57.19.100-2012 – Tommy Spitzer, Chair (not present)
Mr. Tommy Spitzer was not in attendance; as such no new information was relayed to the SC.
A.2.4   WG PC57.19.04 – Scott Digby, Chair; JD Brafa, Vice Chair; Secretary, Jim Campbell
See complete WG minutes in Appendix C 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   WG PC57.19.02 Distribution Transformer Bushings – Steven Shull, Chair; Ed Smith, Vice Chair
See complete minutes in Appendix D of this report.
A.2.7   TF Composite Bushings – John Graham, Chair; Secretary, Robert Middleton
The Chair informed the SC that Mr. John Graham, TF Chair, had submitted the TF report to Mr. Peter Zhao at the conclusion of the last conference with their suggestions. As this TF as completed its tasks no new information was relayed to the SC at this time.
A.3    External Liaison Reports
A.3.1 IEC Bushing Standards Activity – John Graham, IEEE Liaison (not present)
Mr. John Graham was not in attendance but did submit a report for the SC to review during the meeting. Mr. Dave Geibel noted a slight correction to a statement in the report. Mr. Geibel is a member of A2:43 Bushing Reliability and it was stated that the brochure was recently published. However, Mr. Geibel assured the SC it actually has not been released at this time. See complete report in Appendix E of this report.
A.3.2 IEEE 693 – Eric Weatherbee, IEEE Liaison
Mr. Eric Weatherbee informed the SC that 693 is in the ballot process and the vote took place at the beginning of August. He had contact Mr. Eric Fujisaki, the Chair for IEEE 693, for any information that could be shared to the SC at this time. Mr. Fujisaki provided the following information:
“We went through our first ballot and fell 1 vote short of approval. We received 400+ comments and have made a quick review. I feel that most can be accommodated. I plan to reconvene the comment resolution subcommittee to get some concurrence on disposition, then recirculate, date TBD. We requested an extension to our PAR expiration date which is 12/31/2016 in order to address the comments and recirculate.”
A.3.3 WG PC57.160 Guide for PD Meas. in Bushings and Inst. Trans. – Thang Hochanh, Chair
Mr. Thang Hochanh informed the SC that during the last WG meeting it was noted that the document discusses DC bushing however, they are not listed in the PAR. The WG did vote and approve proceeding to revise the PAR and he would also like a vote from the Bushing SC in the matter. Motion was made by Mr. Sanjib Som and seconded by Dr. Shibao Zhang to vote on seeking a revision to the PAR to include DC bushings. A vote was taken and 25 of 46 members voted to precede with the revision with no objection, therefore the motion carried. See complete WG minutes in Appendix F of this report. 
A.4    Unfinished Business
A.4.1 No unfinished business to discuss at this time 
A.5    New Business 
A.5.1 Mr. Jim Zhang had submitted an inquiry to the SC in regards to 500kV bushings. 
Although Mr. Zhang was unable to attend this meeting or thus provide additional feedback, his inquiry was presented for discussion as it was submitted:
“Current IEEE standard has only one voltage level for 500 kV systems, which is 500 kV nominal, 550 kV max. As we also know, some of the utilities operate 500 kV system at 525 kV Nominal, therefore 550 kV max. voltage is too low for this nominal voltage. Suggested is if additional voltage level of 525 kV (nom.) will be introduced into the standard.” 
Most of the comments from the SC stated that they could not offer any pertinent feedback at this time. However, they felt if Mr. Zhang can provide some additional information at the next meeting they may be able to share a more substantial opinion on the subject.
Mr. Fred Elliott, former Chair of this SC, did offer a plausible explanation. Mr. Elliott stated there is some confusion on the 500kV nominal with a 550kV maximum. For all the bushing ratings there is only a +5% allowance for the maximum. However, it was decided that 500kV nominal and 525kV nominal are close enough together it could cover both by extending the maximum over 500kV up to +10% i.e. 550kV maximum. As such, 525kV nominal with its +5% maximum is included within this range. 
A.5.2 Mr. Gustavo Leal stated there is a need to have On-Line Bushing Monitoring covered in one of the standards or guides.
Mr. Leal Stated that his company has been doing pilot testing with On-Line Bushing Monitoring and ran into an issue when a bushing manufacturer recommending not using online bushing monitoring on their product due to a bushing design issue. Because of this recommendation, executive management at the utility put a hold on the bushing monitoring project. The lack of any IEEE TX standard in this area prevented him from being able to provide suitable information to keep the bushing monitoring project active. 
A.5.3 Mr. Ajith Varghese asked that draw lead cable sizes be added to the bushing standards.
It was noted that many, if not all bushing manufacturers can provide their recommendations for the cable sizes for their specific products.
Mr. Fred Elliott stated that it was attempted to have these values provided in the standard as Mr. Varghese suggested. However, they could not reach a consensus amongst the bushing manufacturers, as such it was decided that each manufacturer should provide recommendations upon request. 
A.5.4 Mr. Raj Ahuja proposed that Dry Switching Impulse test be required for all bushing design tests and the values stated on the sales drawings.
A.5.5 Several commenters raised concerns and express the need for easier determination of bushing overload.
The initial commenters stated they would like to have bushings derated so that they have a “built” in overload capability and therefore do not have to calculate it for each application. Another commenter said there are parameters for in-service transformers stated in the transformer standards that could be used to determine the overload capability.
Mr. Dave Geibel stated that bushing manufacturers provide the thermal constants for their bushing so that their capabilities can be calculated for any applications. Mr. Geibel also stated that the bushing standards do not require any overload capabilities beyond the rated current as specified on the bushing name plate. Some OIP bushing may have some extra capabilities but is dangerous to assume resin type bushings have any at all. At the rated current these types of bushings may be at or very close to the Tg rating of the material and it is dangerous to cross that threshold. Mr. Geibel stated he would like to see something added in the bushing or transformer standards similar to IECs 120% rule-of-thumb. 
Dr. Shibao Zhang commented that the first step should be to calculate the overload capability for the specific application as the rule-of-thumb is not always sufficient and it should only be used as the last option if you cannot obtain the needed values for calculation. Mr. Geibel also agreed that calculation is the best/first method that should be used.
The Chair noted that Mr. Tommy Spitzer, Chair for C57.19.100, has stated he will be working on getting a consensus for overload recommendations and add it back into the Bushing Application Guide and that he will start work on the next revision soon.
*Note: following the meeting Mr. Fred Elliott commented to the Chair and Secretary that their SOP for overload was to use 130% bushing rating over that of the transformer. But they had some cases that this still wasn’t enough and found they needed 150%.
A.6    Adjournment 10:25 am
	Annex A
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Annex A, Appendix B
WG PC57.19.01 - IEEE Standard Performance Characteristics and Dimensions for Power
Transformer and Reactor Bushings

MINUTES OF WORKING GROUP MEETING - F16 Vancouver, BC Canada

The working group met on Tuesday, October 25, 2016 at 3:15 PM. Rosters were passed out
and Introductions made. Of those, 26 members and 31 quests with a total of 57 participants In
attendance. 18 members were needed for a quorum. The Working Group membership Is
currently 32 + 4 new members totaling 36 members therefore a quorum was achleved.

The following guests requested membership:

Name Number of fecent mestings | - Member Status Ghange
(2 consecutive meetings.
needed for membership)

Kiishnamurthy Viayan 1 meefing atiended No Ghange

“Anthony Franchiti ol last 2 Meefings atiended ‘Ghange fo Member

Welcome new members:

Name Wember Status Ghange

Wichael Fardin Member

Roberl Middeton Member

Kwasl Yehoah Member

Durand Stacy Member-

23000 afar conecion of EIanaNGa 0o 37 RCoRGTRIDN of past BQuesT or mémbership

1. Introductions and Distribution of Aftendance Rosters
a. Attendance rosters were circulated.
b. The committee officers were Infroduced (chalr and secretary).
c._Introductions of aftendees and thelr affiiations were made.
2. Patent Gall: The call for essential patents was made and there were no responses from
the atiendees.
3. Establishment of Quorum
. Michael Hardin, Robert Middleton, and Kwas! Yehoah were granted membership
at the beginning of the meeting, which made the total number of members to 35.
After the meeting ended, Durand Stacy pointed out a dlerical error with past
membership_requests and number of meetings attended. This error was
corrected and Durand Stacy status was changed to member after the mesting.
b. A count was performed and a quorum was established as 25 of 35 members
were present
c. Agenda Approval: No objections to unanimous approval.
4. Minutes Approval with 16 minutes on screen.
a. S16 Allanta Minutes approval — Dave Gelbel motion and Marek Kornowksi
second. Minutes approved with 22 positive votes and no negatives.
5. Timeline review
a._ PAR explres In 2017
6. Since the last meeting
. Shibao reviewed voting results of Tables 2 & 3 performed by emall since the last
meeting. 22 members voted of 32 (membership at that time) with 19 approvals
or 86% approved. David Wallach Independentl reviewed the response emalls
and confirmed the tally.
b. Question from Barry Beaster: Should the solid bushing PD test Is at 2X Uy for be
applied for one hour? In 1984 solid bushings RIV was not applicable. Itwas 1.5
Uy for solld to measure PD with no duration. Table 5 needs to be clarified for PD
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imits for Partal Discharge limits 2 times maximum L-G for 1 hour. 19 members
approved addressing this Issue during this revision. Discussion to change note
“d" to say “Measured at 2 time maximum L-G voltage applied for a period long
enough to make a stable partial discharge reading.” This motion unanimously
approved with no discussion.
c. Dave Gelbel — bigger top terminal? Example 2000 A has thread size 1.5™12.
‘Should we also allow 212 also for more robust connection? Also 312 for 3000
A? Wil this create confusion In dimensions? Should we address now or next
revision? One Idea Dave Gelbel suggested was an “or” statement allowing either
size but then this standard would not provide a unique dimension. Gven the
deadiine of the PAR and this ftem will require more discussion, Shibao
recommended we will be defer this discussion toa study group to develop a
proposal to be carried forward Into the next revision of this document.
7. Proceeding to ballot.
2. Motion to proceed to ballot — Dave Gelbel and second by Eric Humphrey. 23
posilive votes to proceed 1o ballot. The draft will be cleaned up and sent to
members. The request will be made to the Bushing SG on October 26"
requesting permission to proceed to ballot.
8. Old Business
a_ None
9. New Business
a. None
10. Adjournment

a. Meeting was adjourned at 4:00 pm.
Note to Mesting Planning: G57.19.01 plans to meet at the §17 New Orieans meeting.
Minutes by: David Wallach, WG Secretary.

‘e-mall: david wallach@leee org
‘Sheraton Vancouver Wall Genire
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WG PC57.19.04 Meeting Minutes
LV Bushings Rated > 5000 Amperes and Applied in Metal Enclosures

October 25, 2016—9:30 AM (Vancouver, B.C.

9:30 AM — meeting brought to order by the WG Chair.

Two attendance rosters were circulated.

All meeting attendees introduced themselves (completed 9:34 AM)

At the start of this meeting, membership consists of 28 participants, Incl. 1 corresponding
member.

16 members were present; therefore, a quorum was reached.

69 attendee’s total (Badge Scanning logged 57)

6 guests requested membership; and, it was granted for 4 of them.

‘The new members are Richard Von Gemmingen, Eric Humphrey, Fabian Stacy, and

David Stockton.

2 members’ role has been changed to “GUEST" based on attendance.

Updated Membership is 30 participants, including 1 corresponding member.

Agenda Review
= The proposed agenda was accepted without comment or changes.
D. Geibel made motion to accept, and Eduardo Garcia seconded---None opposed.

Any attendees aware of patent claims existing or in process?
= Nopersons responded in the positive.

‘Spring 2016 (Atlanta) meeting minutes were approved as written.
= Anthony Natale made motion to approve, Eric Weatherbee seconded - none opposed.

Review of PAR status—expires Dec. 31, 2017.
= There was no further discussion.

Report on progress/status of work since 5-16 meeting.

= Section addressing Bulk Bushings was developed and submitted by D. Geibel and Sebastien
Riopel, and has been added as new Section 6.

= Thermal basis of the Rating Section was redefined by D. Geibel.

= Thermal testing section 3.3.e (oil end immersion level and oil stabilization) clarified and
reworded by D. Geibel, Eric Weatherbee, and Shibao Zhang.

= Dimensional figures were reworked by Sebastien Riopel, Fabian Stacy, and Eric Weatherbee.
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Minutes of F-16 (Vancouver) Meeting on October 25, 2016—WG PC57.19.04

Tables 2 and 3 adjustments were made to revert back to the discrete current (by D. Geibel
and E. Weatherbee).

Draft 1,03, dated 9-29-2016, was circulated to the WG participants for comment during the
9/3-thru-10/14 period.

10. Review/discuss comments from circulation of DRAFT 1.03 dated 9-29-2016

Few comments received from the members.

Re: Section 3.1-Thermal basis of rating section:

Use of average ambient versus maximum ambient was discussed. Consensus i to use
“Average Ambient” in the thermal basis of rating section. Requested that a paragraph be
‘added 10 section 3.1......"..thermal rating of the materials used in a bushing cannot be used
as an indicator of how the bushing will perform ... Dave Stackton restated the proposed
‘addition which was affirmed by the CHAIR.

Section 3.2—Requirement for Thermal Testing:
Vinay Mehrotra (SPX-Waukeshal —proposed that we may want to consider elaborating on
what would be considered a “similar” design. Dave Geibel responded that there was no
good way to define “similar”.

Agreement reached to add the word “current” in front of “rating’. This was inferred by the
author of this section, but was not exclusively referenced. Bushing manufacturers can
exercise their ability to prove by calculation the thermal performance of a bushing style
being similar to another provided the current rating of the bushing they are evaluating is 80-
120% of a bushing which has been actually type tested. It should also be noted that the
evaluation is always subject to end user approval,

It was figured that no vote to change the wording was required at this point in the process.
There was some open discussion on this matter, but the consensus was this would be an
acceptable change and there will be ample opportunities to present a case against the
change in subsequent recirculation/balloting process

Section 3.3-part ¢
The suggestion to define the point of temperature rise measurement from the outboard bus
end shall be changed from 1 meter to 400-to-600 mm. There was no objection from the
gr0up, so the change was made for practical purposes as the enclosure would need to be
extremely large otherwise.

Proposed additional text for Sect. 3.3 -parts H thru J, on Temperature Rise Testing;
‘The question was posed as to “what defines the most vulnerable material”. The Chair's
response was that the clarification is in the wording in the proposed parenthesis and in
other words was the weakest link.

D. Geibel commented that there is a Design Type test and a Design Routine test report. All
the materials in the bushing must be applied within the industry-accepted limits of the




image6.png
Annex A, Appendix C (cont)
Minutes of F-16 (Vancouver) Meeting on October 25, 2016—WG PC57.19.04

material. Eric Weatherbee is who proposed the wording change and wanted to prompt
discussion. Eric noted that the hottest spot of the bushing may not be near the gaskets.
Bruno Mansuy. (Trench)...commented that in the design document the lowest thermal
class materialis what could be specified; however, D. Geibel disagreed since some materials
o not have a thermal dlassification.

Bob Thompson commented that the “material with the least design margin” Could be a
better way of stating this point.

ACTION ITEM: Review the wording in Section 3.3:

Dave Geibel and Eric Weatherbee volunteered to collaborate and offer new wording.

Re: Other miscellaneous comments discussed:

Add backslash in tables 2 and 3. No comments.
Eduardo Garcia (Siemens)...Suggested that the test should at least take into account the
105°C oil bath temperature noted in STD C57.91. However, . Geibel responded that the
tester must define ofl bath temperature on which the test s based upon, with the.
understanding that the maximum oil temperature of 95 is in the transformer. Itis the
responsibility of the Mir. to rate their bushings taking into account the materials used and
manner of construction of the bushing. D. Geibel noted that IEC requires a bushing to be.
designed for continuous overloading at 120% of nameplate Ampere rating; but, that, IEEE
does not require manufacturers include a specific amount of built-in margin.

Ajith Varghese (SPX Transformers Solutions).........Proposed that the thermal rating is based
‘on 100% of the nameplate rating, and that the end user must determine ifthey can/will be:
able to overload the bushing. XXXX-Manitoba...prompted discussion about the application
of bushings for 30°C average ambient, and that existing standard specifies 40°C Max.
Ambient. The discussion was closed after reconfirming that C57.19.0 DRAFT already refers
10 the STD C57.19.00 stipulates the 30°C Ave./40°C Max ambient.

Ibrahim Karim-(Salt River Project)..Posed the question “does a Tx. Mir. have to derate the
Tx. 10 the 80% lower limit?

It was noted that Figures 2.3 and 2.4 only include dimensions in English units.

ACTION ITEM; Sebastien Riopel (Electro Composites) agreed to update the figures to include
metric units as the primary unit of measure.

11. Old business

Re: External length Dimension Limits:

Upper end bushing length..o we address in ths new C57.19.04 STD? JD Brafa offered his
opinion that this STD should include an air-side length restriction. Sebastien Riopel agreed
with JD's comment. Dave Wallach (Duke Energy) suggested that just a maximum above-
flange length should be specified, which received general agreement. Dave Geibel raised
concern that this proposed action was not agreed upon a year ago, and whether we want to
askfor another PAR extension.
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Minutes of F-16 (Vancouver) Meeting on October 25, 2016—WG PC57.19.04

ACTION ITEM: Dave Geibel, Eric Weatherbee, and Sebastien Riopel agreed to make a quick
assessment to see if the above-flange dimension information can be added without need for
aPAR extension.

Re: Review with C37.23 WG
= The Chair indicated that the next version of the document would be transmitted to the.
€37.23 WG Chair for their group’s awareness.

12. Next steps for the WG (In preparation for geting ready to approve for IEEE Sponsor Ballot)
= IEEE template formatting review (Akash Joshi—Black & Veatch volunteered)
= Editorialreview (David Stockton and Anthony Natale volunteered to begin this review)
= Ballot?? This item was not discussed due to lack of time left in this F-16 meeting,

13 New Business
= Nonew business was brought up (mainly due to time constraint).

14. Adjournment at 10:47 AM.

Closing Statement: This WG plans to meet on or about April 4, 2017, during the next planned
Transformer Committee meeting in New Orleans, LA.

James Campbell
WG Secretary
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Distribution Transformer Subcommittee
Task force / Working Group Report

Document #: PC57.19.02
Document Title: Distribution Transformer Bushings
Ghair: Steve sh Vice-Chalr Ed Smith
Secretary
‘Current Draft Being Worked On: Dated:
Meeting Date: 10252016 Time: 11:00am - 12:15pm
Atendance:  Members %

Guests %

Totar 52
e —
“The patent poicy was stated:

“If any individual believes that Patent Claims might be Essential Patent Claims that fact should be:
‘made known to the entire working group and will b duly recorded in the minutes of the working
group meefing. This request shal ocour at every standards-developing mesting once the PAR is
‘approved by the IEEE-SA Standards Board.”

No paient claims were brought forward.

Alist of the Working Group members was displayed on the screen and those who were present
raised their hands. From this count, a quorum was declared.

‘The agenda was presented to the Working Group. A motion was made by Fred Friend and
seconded by Ron Stahara for approval of the agenda. twas unanimously passed.

A mofion was made by Ron Stahara and seconded by Dan Sauer for approval of the previous
‘mesting minutes (Atianta, GA). These minutes were unanimously approved.

Under Oid Business Steve calied on Dan Saver to present the reportfrom the 1V and Below
Bushing Task Force. Dan reported that they were able to agree on only two bushing
characteristcs that should pertain o this class of bushing. Carlos Gaytan noted an error in
Cantilever Design Test Requirements table that involved 3 transposition efror. Tom Callsen
Suggested that the table be reversed and isted in ascending order. The final tables are shown
following.

Electrical Insulation Characteristics

Creep (Min) inches Withstand®
Nominal | o Line.
0 | Viiage | GO | Corainaton Conaminsion| S, 05t
()
0 | 10w | 100 08 12 0 5
HEED 18 27 15 3

“These are already defined in C57.12.20-2011 Table &

Page 10f2




image9.png
Annex A, Appendix D (cont.)

Distribution Transformer Subcommittee
Working Group Report

Gantlver Design Test Requirements
Unsupported Wi Supports
Nominal Rated (tbs) tlbs)
C“,";;"‘ Leak Test | MaxWithstand | Leak Test | Max Withstand
Witstand | without Failre | Withstand | without Faiure
00 7 100
1500 100 150
2500 100 150 250 00
4500 150 250 00 800

‘There was considerable discussion on how to deal with the 45k BIL Bushings. Al Traut pointe
outthat the 30KV BIL rating i standard for 1.2kV rated Low Voltage Bushings and that the 45k
BlL is considered “extra cresp forthe 1.2KV rating
In NEW BUSINESS Steve Shullpassed out a “Preiminary Outline" for discussion only. After
‘considerable discussion that took most of the mesfing ime, it was decided to forgo this
“Prefiminary Outine”. Itwas suggested that the standard cover 3 distinct areas:

« Performance characteristics

« Functonal characteristcs

Physical charackeristics

“There was a motion mads by Alan Wiks and seconded by Ron Stahara to start with the 1 000
Volts and below bushing secton.
Since we were running out of fime, Steve Shul suggested that he would take it upon himself to
reformat a new outine for the next meeting. He expressed a hope th this could be used as a
starting point for new discussions.

Meeting was adjoumed at 12:10pm

Submitiedby:  Ed Smith
Date: 10252018
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IEC BUSHINGS STANDARDISATION

IEC Meetings

‘The IEC bushing comitee SC36A last met during the IEC General Session in Frankfurt Germany 5%
October 2016.

‘Subcomittes Chair — John Graham, High Voltage Bushing Consultant UK.

‘Secretary - Gian Franco Giorgi, CEDESPA, IT.

Note — John Graham wil retie from the Chair at end of 2017 and an enuiry will be opened shorly for
replacement

IEC60137 “Insulated Bushings for Alternating Voltages above 1000V"
The revision has reached the CDV (Commitiee Draf for Voting) stage. Only one negafive vote was.
received, flom UK, and the Convenor Lars Jonsson had prepared a compilation of comments fordiscussion
at the meeting.

‘The negaive vote related 1 a limiting temperature for draw lead and draw rod conductors 1o prevent
‘gassing of the oil within transformer bushing fubes. It was agreed to include 3 fmit of 140°C to resoive the.
negaive.

The revised compilation of comments and FDIS (Final Drat International Standard) will be issued by the.
end of 2016.

IEC61463 “Seismic qualification of bushings”
'SC36A MTG has been formed with Paolo Cardano, Alstom P8V as convenor. The fevision was published
‘carfe this year. There are similarities with IEEE5S3 but IEC offers qualfication by calculation or modeling
instead of directtesting.

Other Documents —
IEC/IEEEB570.13.03 “Bushings for DC Application” No work at his.

IECB1484 Dissolved gas analysis of ol impregnated paper bushings — No work done. Considered to
‘approach TC10 Insulating Flids, to harmonise this document with IECE0599 Dissolved Gas Analysis of
Etectrical Equipment

IECB2271-pt211 Bushings fordirect connection ransformer/GIS — re-numbered from IEC61693. No work at
tis time.

ENSO180 Three parts — Bushings above 1KV to S2KV forliuid filed transformers.

ENS0181 - Plug-in type bushings above 1KV to 52KV for equipment other than liqud filed transformers.
‘Work within CENELEC to extend to 72.5Kv

ENS0243 — Outdoor bushings for 24KV 1o 36KV and for SkA to 8KA for liuid filed tranformers.

ENS0336 _ Bushings fortransformers and reactor cable boxes not exceeding 36KV.

ENS0387 — Busbar bushings up to 1KV for liquid fled transformers.

cig
Cigré working group A2 43 Bushing Reliabilty, chaired by Antun Mikulecky from Croatia, a technical
brochure was pubished recenty.

John Graham
Johngraham37 @outiook.com
54477 11140614

18 October 2016
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WG PD in Bushings & PTs/CTs - PC57.160
Meeting Minutes October 24, 2015 at 4:45 - Vancouver, BC Canada
Attendees: 57
Members attending: 20/34

Roste

Circulated for members and guests.
Agenda: An agenda was presented for the meeting.

Essential Patent Claims: Text was displayed and the Chair inquired as to if anyone knew of
essential patent claims. None were brought up during the meeting.

Minutes: Motion approved David Wallace (1) & Pierre Riffon (2")

Items

iscussed based upon comments received:

A total of 17 comments were received for discussion many were editorial or minor in nature.
Details of the discussion points are below.

Comments accepted and which will be in the next draft:

Introduction — An introduction will be added to the draft.
IEEE C57.13 was not in the lst of references.

* 63.1Figure 3 text is to be updated for consistency of wording which references test
taps.

* 63.2.1 Pierre Riffon proposed text for the bushing section to match the instrument
transformer section regarding the measured PD limits once the calibration is completed.

+ 6.4 1twas proposed to move the list of abbreviations from 6.4 up in the document to 3.2
as they are used throughout the document.

+ 6.4 Shibao Zhang proposed an editorial change from ‘is to ‘are’.

+ 6.4 Shibao Zhang proposed an editorial change in paragraph 1 to match the indication of
bushing tap for consistency.

+ 6.5.1Shibao Zhang proposed to add the following text to the end of the section.
"Calibration circuits in Figures 10 and 11 may be slightly adjusted to reflect the point
that the ambient noise during the test can be as high as the testing circuits in Figures 5,
6, and 9. However, the calibration injection points should always be the outlet of the
capacitance C1 of the test object, points A and B. *

+ 6.6.1 Pierre Riffon indicated that a precision need to be mentioned to reflect the point
that the verification of a valid calibration is performed at a level not necessarily at 50%
of the partial discharge limit for DC bushings.

* Thomas Sizemore indicated that several figures need to be updated to improve
consistency of line weights, etc.

Pierre Riffon: Correction to figure 17 labeled as a balanced circuit (unbalanced circuit).
Figure 10: For the clarity of the figure, the chair proposes a dotted line box around the
capacitor and the square wave signal generator.
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* 7.2.1 Vladimir Khalin indicated that no explicit instructions were provided for the testing
of line toline VTs.

* The annex 'PD Measuring Circuits' (initially annex A), covers many of the same topics as
the guide. It was decided to remove it, due to duplication of definitions and
explanations

* Thomas Sizemore propose an introduction to be added to the annex related to PD
patterns.

The follow comments were discussed but not accepted.

* 651 itendra Mamtora indicated a potential error in the calibrator circuits used in the
guide.

+ An additional pattern taken from an online monitoring system was discussed. The PD
pattern cannot be positively identified being in the bushing installed on a transformer.

Additional items discussed:

‘The wording of the PAR was discussed. It currently does not cover DC bushings which are in the
draft document. The working group agreed to pursue a change in the PAR to incorporate DC
bushings in the guide. Tom Provost indicated that he is willing to assist the Chair in this
process.

Motion to adjourn: A motion was presented by David Wallace and was seconded by Detlev
Gross.

Spring meeting 2017: The chair plans to wrap-up the draft for the New Orleans meeting and
submit the Draft for approval by the WG.

Dat 2016-10-25
Secretary:  Thomas Sizemore
Chair: ‘Thang Hochanh





