
Annex A

ANNEX A Bushings Subcommittee


March 28, 2018

Pittsburgh, Pennsylvania, USA
Chair:  Peter Zhao
Secretary:  Eric Weatherbee

A.1    Opening of the Meeting

A.1.1   Introductions

The Chair opened the meeting but declared we would forgo group introductions to allow more time for discussions.
A.1.2   Attendance

Membership count was taken with the following results: 46 of 62 members were present with 94 guests for a total of 139 attendees. There were 8 new membership requests. There was a quorum. 
A.1.3   New Members
Four new members were introduced to the SC and added to the roster. The new members were Mr. John Foschia, Mr. Deepak Kumaria, Mr. Nigel Macdonald, and Mr. Olivier Uhlmann.
A.1.4    Meeting Minutes Approval
The Chair asked for a motion to approve the F17 minutes which are hosted on the IEEE Transformer website. Mr. Marek Kornowski made a motion to approve which was seconded by Mr. Dave Geibel and passed with no objections. 
A.1.5   Chairman’s Remarks
The Chair presented the Standards Status Report for bushings, see Appendix A.
A.2    Working Group and Taskforce reports
A.2.1   PC57.19.00-2004 – Peter Zhao, Chair; Eric Weatherbee, Secretary
Mr. Zhao informed the SC that the PAR was submitted and granted. The WG focused on review of the comments submitted by each review group. Due to time constraints not all comments have been reviewed and will continue at the next WG meeting including Section #3 – Definitions, which are still pending but will be ready for discussion at the next meeting. See complete WG minutes in Appendix B of this report. 
    A.2.2   C57.19.100-2012 – Tommy Spitzer, Chair; Jeff Benach, Secretary
The third meeting was held which was the first had a quorum. A motion was made and approved to submit a PAR to start the official revision process. See complete WG minutes in Appendix C of this report. 
    A.2.3   WG PC57.19.01-2000 – Dr. Shibao Zhang, Chair; David Wallach, Secretary

Dr. Zhang informed the SC that there was no WG meeting held as the work has been completed. RevCom approved the draft in December of 2017 and the document is in the process of being published.
    A.2.4   WG PC57.19.02 Distribution Transformer Bushings – Steven Shull, Chair; Ed Smith, Vice Chair
See complete minutes in Appendix D of this report.

    A.2.5   WG PC57.19.04 – Scott Digby, Chair; JD Brafa, Vice Chair; Rich vonGemmingen, Secretary
Mr. Scott Digby informed the SC that the WG did not hold a meeting due to the status of the document. The recirculation of the document resulted in 97% approval rate. The document was submitted to RevCom for review at their next meeting (April 2018). 
    A.2.6   IEC/IEEE 65700.19.03 – Les Recksiedler (IEEE) and John Graham (IEC, retired), Co-Chairs

The first dual logo standard was approved June of 2014, as such, no meeting was held.
    A.2.7   TF Composite Bushings – Completed Spring 2016
The Chair asked the Definitions Review Group of PC57.19.00 to review the TF’s work to see if any useful information could be used for an update to composite bushings definition within 19.00. Prior to the new PAR for 19.00 the TF had ended without reaching an agreement on a change to the definition in 19.00.
    A.2.8   TF Bushing Overload – Matthew Weisensee, Chair; Alwyn VanderWalt, Secretary
The TF held its first official meeting and concluded there is need for further discussions. It was decided that a survey would be generated for distribution to the uses, transformer OEMS and bushing OEMS to determine the needs of each stakeholder in the issue. See complete minutes in Appendix E of this report.
A.3  External Liaison Reports

    A.3.1 IEC Bushing Standards Activity – Bruno Mansuy, IEEE/IEC Liaison

The Chair informed the SC that since Mr. John Graham has retired we have been seeking a new liaison that attends both meetings. If we are unable to fill this open roll it will be removed from future agendas. Following the meeting Mr. Bruno Mansuy volunteered to serve this role.
    A.3.2 IEEE 693 – Eric Weatherbee, IEEE Liaison

Mr. Eric Weatherbee informed the SC that he received an update from Mr. Eric Fujisaki, Chair of IEEE 693, who stated that the document was submitted to RevCom for review and he is waiting for comments/questions as there were still negative ballots with substantive comments. PAR expires at the end of 2018.
    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 no meeting was held due to the status of the document. The guide is currently in process of going to Ballot and is looking for volunteers for the Ballot Resolution Group. The Chair stated that the Bushing SC would be glad to offer help if they can be of assistance.
A.4    Unfinished Business
    A.4.1 Application Guide C57.19.100 as a dual logo Document – IEC inquiry

The Chair informed the SC that as previously decided; IEC was contacted and asked to provide the areas they would like to add or revise if a dual logo document was attempted. So far there has not been any response from IEC. The Chair stated that he will allow them one more meeting time-span to respond, if they fail to respond by then it will be considered a closed topic. 
The Chair stated there has been a change in policy in regards to dual logo documents. IEEE can no longer adopt IEC documents. However, IEC can adopt IEEE documents. 

A.5  New Business 
   A.5.1 Dielectric Frequency Response (DFR) Test for Bushings

The Chair informed the SC that as an outside entity asked for the Bushing SC as well as the Dielectrics and Test SC to consider sponsoring the formation of a new document. The Chair asked Ms. Sue McNelly, the Chair of IEEE Transformer Committee, if she could provide some information on the topic to the SC. Ms. McNelly informed the SC that the DFR group is seeking both SC’s sponsorship for their document, however, if we do not agree with the document we can ask for changes. But the DFR group does not have to agree with our opinions in which case we could withdraw the sponsorship. If both SC’s do agree with the document it would under t both the DiTest and Bushing SC’s for future revisions. 

Following the conclusion of the SC meeting the following people contacted the Chair to participate in this new TF: Sanket Bolar, Mario Locarno, Deigo Robalino, Wesley Schrom, Charles Sweetser, Eric Weatherbee, Shibao Zhang, Peter Zhao. 
A.6 Other
      A.6.1 TF Investigation into bushing PD during OEM testing – Dave Geibel
Mr. Dave Geibel stated that he will ask for a TF meeting to be scheduled at the next conference and stated it will be under DiTest. 

A.7    Adjournment 
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Bushing Standards Status F18 (unoffical-reference only)

SubCommittee Chair - Peter Zhao, peter.zhao@HydroOne.com

Standard Pub Year PARIssue
Title WG Chair Comments
Project Rev.Due Date | Par Expiration
pcs719.00 |VEEE Standard General Requirements and Test Procedure for Power b 2000 o -
“0 |apparatus Bushings @ 1272020 02 raf Developmes
e Standard Performance Characteristcs and Dimensions for Outdoor] 2000
571001 5. Zhang
[Rpparatus sushings e 1272027
Jstandard forthe Design and Performance Requirements of Bushings 2016
PETA%92 appiied to Liquid Immersed Distrbution Transformers & sl tew 12/2000  |WG Draft Development
6570019.03 | IC/IEEE International Standard — Bushings for DC applicat L Rechsiedi 2018
rnational tandard - Bushings or DC application chseder | N
[Standard Performance Characteristics and Dimensions for High Current o
757.15.04  [Power Transformer Bushings with Rated Continuous Currentin Excess | 5. Digby New Lafais |PARatRevcom, Agenda 4126118
Jor 5000 A Bus Enclosures
212
€57.15.100  [1EEE Guide for Applcation of Power Apparatus Bushings . spitzer Revision discussion meetings, work i progress

/202
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€57.19.00 - WG for the Revision of
IEEE Standard General Requirements and Test Procedure for
Power Apparatus Bushings

11:00 AM to 12:15 PM, Monday March 26, 2018
‘Omai Willam Penn Hotel, Pittsburgh, Pennsyivaria USA

Unapproved Meeting Minutes

WG Chalr Peter Zhao presided over the meetig, withScott Dighysepping i o facliate presentation of discussion materials
a0 10 record the minutes due 1o the absence of WG Secretary, Erc Weatherbee, who unfortunatey experienced sifine
related rave delays 5o ws unable t arve i time for the meeting. Introductions were made and 3 sign-up sheet was
Ciuisted torecord th stendnce dus to formsl rster ot b precently avlable.

T A &

embers i Astandance 26 o0t o 57 members, o auorum.

Guest o Attancance 3

‘Guests Requesting Membership /A [Due o Torma rostrs ot valble, membership requests were ot
Indicted on sign-up shet that ws circulated o record attendance]

The WG Chaie noted tht comments had been receved from the i €] review groups that had been established at the previous
meetingin Lovisvile back n the Fal. These comments ad been compiled by the WG Seretay inspreadshest format and
posted o theorganization webit npeformst ot the me=ting, with the WG membership being vied o h posting
upon transmital of the Agendafo i meetin [ ad been noted by the WG Secretay that rview commentshad not been
recevedregaring sections 3o § prior o the meeting).

The mesting focused on review of th comments received from the review group with the stendess. The following <3
Summary of those dscusions and resuling dispaitonor fllow upaction t be taken:

Review Section: 4. Sevice Conditons: Page 5, Subclause 4.1, Lie 30 - Comment:add 105°C maxitemp imit. ropsed
Change: Add:and does not exceed 105°C manimur.
Discussio, dspostion,and/orfolow p acion:
+ There was much dscusion regarding how the amisient was defined and applied by hs standard.
+ Mtwas noted that 1t il o determing scualambit ervice conditns.
- WG Chal will contact the Pwr XFRM SC for guidance and inputtowards harmenizatin of definionof
he ambent 3 3 e conditon.

Review Section: . Service Condtons: Page 5, Subclause 4.1, ine 31.- omment:33d temperature i fo batom terminal
connecton, sy, 05°C mal temp. Proposed Change: Ad: - The bottom teminl and ead connectons donot exceed a 105 °C
Discussion, dspostion, and/orfolow p action:
+ There wasaueston egarding t whom doss he e from the winding 1o the bushing belon.
+ MattWeisensee noted thatthre i also norequiremens concerning the temperture of the mounting
Fange. 1t was futher noted that bushing flange tamperature was not curently addressed i he
hermalestin recurements.
+The WG was encouraged todo sddiionsl rview o hs toicn order to frther continge i
ascussion

Review Section: . Service Condtons: Page , Subclause .22, Line 14 - Comment: dd sfsmic conditons. Proposed Change:
ko sfsmic condiions.
Discssion, dsposiion,and/orfolow p action:
+ Acceptad for addion by those nattendance.
+ Add o the st of unusual sevce conditons 1 the end of the i curenty assocated with Abnormal
ibrations. such thatt would now ead "Abnormal vibration, shocks, o sesmic condiions
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Review Section: . Servce Condiions: Pag 5, Subclause 4.1, ine 31— Comment: Ths e hs th temperature measurement
0, whie il other references ae in . Proposed Change: Forconsisency,change tis temperature 0 30°C.
Discussion, dspostion,and/orfolow p acin:
+ Hwas noted thattis opic rgarding whether K o “C should b used i such nstances has been
eferred 1 EEE forsome guidance 2  esutof negativ votes curingthe recent PCS.19.04 alloting
process. 5o dicusson ontis topic s deerrd 1o wat such guidance.

Review Section: . Senvice Condiions: Page 5, Subcause 4.1, ine 32 - Comment: The dash o th dashed s ppears o have.
been acidentaly dletec. Proposed Change: [see comment]

Discssion, dsposiion,and/orfolow p action:
+ Edtonalcomment. To b corectec

Review Section:. Ratin: Page 8, Subdause 5.4.1 - Two simiar comments received, each wihsighty diferng propased
changes
1 Comment:Therma bsc rating o refec C57.19.04 i st sannce. roposed Change: To sdd “for th bushings ussd
forencosed bus ductor similar suation wher the air temperatue around th bushings exceedsthe ambient
temperature, reference 1o C57.19.04"
2" Comment: Add reference tC57.13.0 inth st paragrsph o this secon. Proposed Change:Sugges ading the txt
“For ushings ocsted within bus nclosuresrfer t C57.19.0¢ forraquiremens. 3t the &nd o he [t parsgragh of this
Discussion, dsposiion,and/orfolow p actin:
+ irculte documen PCS?.10.04(07) o he WG in order o bette eview and disuss tis secon.

Review Secion:. Ratin: Pag §, Subclause 5.4.2 - Comment: o b cesrer sbout “Craw-ad conductor. Proposed Change:
o change “drawlead conductor o “ravlead conductor (od o cablel”

Discussion, dsposiion,and/orfolow p acion:
+ After some discussion, t was decided o proceed withth fllowig txt“draw-ead conductor (soldor
cabir.

A i point time expired 20 comment discussons 2 continue 3t the next WG mesting i th ol duin th IEE Transformers
Committee mestngs n acksonvile.

The comment spreadshest wil be updated based o th above and posted t the webste.
Meeting was agourned.

Respectiuly ubmited,
Scott Digy for WG SecrearyEric Westherbes)
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€57.19.100 Mesting Minutes  3/26/18 Spring Meeting

‘The meeting was called to order at 3:15 with 46 people present, 18 members, 28 guests and 23 new
guests with 4 request for membership. Quorum was achieved.

After introductions, a request for patent disclosures was made and none were presented.
Motion made by Dave Geibel and seconded by Mario Locarno to approve the Spring 2017 Minutes.
Motion made by Peter Zhao and seconded by Dave Geibel to approve the Fall 2017 minutes

Circuit Breaker Bushings were dropped from the guide, and there are sill some references to CB
bushings since they still existin the field and may be making coming back in new breakers.

Peter Zhao suggested adding a section on bushing overloading due to transformer overload to ensure
the bushing ratings are not lower than the transformer ratings especially in extreme temperature
environments.

Discussions held on Bushing ratings versus transformer ratings:

Egon Kirchenmeyer from Siemens Transformer Designers would like to know more about the location
that the transformer s installed in 50 that they can better match the bushing to the transformer.

David Stockton Hi stated that they can'tjust beef up the ratings without increasing cost. The customer
needs to specify the ratings needed.

Trench stated that Bushings are designed with some margin in them, but the issue may be due to.
increased aging i it s used at the high end of its margin.

Lee Tyler with Warco discussed that the nameplate ratings define the range of the bushing. The IEC
standard i tighter than the IEEE standards for deviation from nameplate.

Juan Castellanos Prolec would like to see a rating for maximum allowable temperature during a short

circuit condition. Discussion that epoxy resin bushings may not have the same overload ratings.

Meatt from Pacific Corp would ike to see that a Guide that helps the user specify how the transformer
‘and bushing are applied so that they can be assured they are specifying the correct combination of
hardware.

Devki Sharma Entergy engineer advised that he i having more issues on LV bushings and would like
more standards to define their overload capabiltes.

Motion made by Dave Geibel and seconded by Eric Wetherbee to submit the PAR before the fall
meeting.

‘The meeting was adjourned at 407 PM.

‘Tommy Spitzer, Chair
Jeff Benach, Secretary
March 26, 2018
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Bushings Subcommittee
Task force / Working Group Report

Document #: PesTA9.02

Document Title: | Standard for Design and Performance Requirements for Bushings
‘Applied to Liquid Immersed Distribution Transformers

Chair: Steve Shull Vice-Chair Ed Smith
Secretary Fred Friend
Current Draft Being Worked On: Dated:
Meeting Date: March 27, 2018 Time: am - 12:45pm.
Attendance:  Members 2

Guests 2

Totar" 50

For details ofstendance, please referto AMS systam of the Transformers Commitie

Meeting Minutes / Significant Issues | Comments:
‘The meeting was called to order by the Chair at 11:00 am, the foster was circulated, followed with
an introduction of members and guests. The Chair made  cal for any Essential Patent Claims,
‘and none were brought forward. A check for quorum was made and achieved. A motion was
‘made by Dan Sauer and seconded by Dave Geibel for approval of the agenda. Phil Hopkinson
‘asked if dead-front high voltage bushings should be added, the Chair stated at tis time the.
working group is focused on the secondary bushings, but i wil be 3 future consideration. The.
‘motion was unanimously approved. A motion was made by Dave Geioel and seconded by Dan
‘Saver for approval of the Fall 2017 meeting minutes. The motion was unanimously approved

“The various Task Forces presented the results of their reviews:

Table 2 - Cantilever Design Test Requirements Dan Sauer (Chair), Josh Verdell, Mike
Thibault, and Marek Komowski.

Dan Sauer presented the Task Force an update.

“The TF proposed having the bushing rgidly mounted {o the transformer tank wall with the
‘gasket and bushing clamp specified for the specific bushing and the transformer tank wall
materialthickness representative of the thinnest that the bushing is o be instaled onto.

‘Table 4 Cantiever Requirements. The discussion focused on the data shown in the.
table and how to lustrate the impact ofthe cantiever test on the transformer tank wall.
Discussion continued on the diferences between testing the bushing on a igid plate.
verses testing on a plate simulating the transformer wall. There was aiso discussion on
provided guidance to ensure bushing interchangeabilty.

All Ghafourian made a moton for the TF to continue their work by developing fwo tests:
‘one on a flat rigid plate and one when attached to the transformer, Al Wilks seconded
“The voting resuited in 16 in favor, 7 opposed, and 1 abstained. Dan o report the task.
force revised recommendation during next meeting.

Figure 1 - Standard Stud Current Values Dave Geibel (Chair), Carlos Gaytan, All
‘Ghafourian, Dan Saur, and Weijun Li.

Dave Geibel presented an update on the Task Force research regarding standard studbolt sizes,
‘associated nominal current ratings, and the resulting temperature rise of the studlbolt.
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Distribution Transformer Subcommittee
‘Working Group Report
“The nominal current raings for each stud size were presented. The oil ise and ambient.
temperature ratings are already established. C57.18.00 and C57.13.01 standards do not
sufcienty address bushings 1,000V and below.
Investigation continues on the temperature of the stud in contact with ol The
temperature of the stud will damage the ol if it goes over 125C. The temperaure of the
boltn contact with ‘plastc” components and gasket material should not adversely affect
the inegrity. The temperature of the ar sde termination does not seem to have a
significant impact, the temperature of the insulation on ai sde cable must not damage
the cable insulaion due to heat from the stud/connector. A temperature imit of 115'C
‘was proposed o protect the gaskets, bushing body, and cable nsulation whil allowing
‘Some margin for overioad.
Figure 1 - Standard Stud Sizes and Figure 3 — Termination Configurations Al Traut (Chair),
Ed Smith, Josh Verdell, and Marek Komowski.

Al Traut presented the Task Force research of informaion regarding standard stud sizes.

“The TF proposed spiiting Figure 1 into Fig 1a forinternal threaded stud and Fig 1b for
intemal spade connection. TF would ke the working group to consider removing %" and
118" tud sizes as a standard since they are not presenty used in distrbuton products.

‘The TF proposed breaking Figure 3 into three figures:
Fig 3a — Eyebolt Terminals, use Fig Sa and Table 9 flom CS7.12.20

Fig 3b — Spade Teminals, consolidated from CS7.12.20, C57.12.24, CS7.12.34,
cs71238

Fig 3¢ - Indine Spade Terminals, from C57.12.38
‘The extemal stud length on bushings wih 1-1/4” studs stil needs 1o be resolved.

Figure 2 - Standard Mounting Holes Martin Rave (Ch:
Israel Barrientos Josh Verdell.

. Josh Verdell, Darren Brown, and

Rhett Chrysier provided an update on the research regarding mounting hole information details.
There were no conflcts found with the overhead three phase dimensions.

A review of the manufacturers dimensions were analyzed with recommendations
provided in Figures 24 and 28. Figure 4 was added to show the 3 hole pattern and
Figure 5 for the 4 hole pattem.
“The chair requested the task force to follow up with the minimum stud lengths and
tolerances for the proposed dimensions.

New business (brought forth by the Chair):

A review of the current BIL ranges for power ransformer bushings (current C57.19.00) and

distribution transformer bushings were ilustrated to identily commonalfy and gaps between the.

two with various options presented.

A short discussion on the next steps was held with PHil Hopkinson asking about the need for a
higher BIL for 35 KV. The Chair stated we use IEEE 386 as the reference. Provide any
recommendations to deviate from this standard to the offcers for consideration.

Al of the presentations are posted on the website.

‘The next meeting wil be October 16, 2018 in Jacksonville, FL. The mesting was ajoumed at
1215 pm.

Submittedby:  Fred Friend
Date: 0312772018
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