Minutes of Meeting
Working Group C37.010 — Application Guide for AC High-Voltage Circuit Breakers > 1000 VAC
Rated on a Symmetrical Basis

Location: Signa Hilton Orlando Bonnet Creek, Orlando Florida
Date: Monday April 14th, 2022 (08:00-09:45 EDT)
Quorum: Membership Count: 23 Members Present: 23
Agenda

Andy Keels w/ kEElectric Engineering, PLLC called the meeting to order and presented the
agenda.

IEEE Copyright Policy and Call for Patents
Patent and copyright policy presented. No Patent claims identified.

Introduction of Members and Guests
Introductions and attendance gathered in-person.
43 Total in Attendance (23 Members, 20 Guests)

Call for Volunteers

Chair requested volunteers. Luke Collette w/ Duquane Light Co. volunteered for the Vice Chair
role. Jeremy Hensberger w/ Mitsubishi Electric Power Productrs volunteered for the Secretary
role

Review of IEEE SA Acceptance of PAR Study Group
See meeting slides documenting the Scope, Purpose, Need for the Project and Proposed
Additional Content.

Discussion on How to Form Task Force Groups to Divide Document for Review
Chair requested comment from guests on how to divide the document to review. Guests
recommended a subject matter approach with the following Task Force
categories/subcategories identified:
1. TOC review and verification
2. Interruption
a. Proximity of Generators
b. High X/R
c. TRVs
3. Inverter based system (renewables)
a. How to calculate fault currents
4. Temperature Considerations
5. Voltage (Carl Schuetz volunteered to Lead)
a. Dielectric Withstand
b. Altitude Correction Factors
c. Increased Operating Voltage — See Discussion below
6. Capacitor/Reactor Switching (Luke Collette volunteered to Lead)
. Alternative Gases
8. Find outdated references to C37.06 (Vernon Toups volunteered to Lead)
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9. Harmonize TLF/Fast TRV with C37.06.1 (Luke Collette volunteered to Lead)

Discussion on Increased Operating Voltage

Some users specify a circuit breaker to withstand an operating voltage of 110% nominal voltage.
Concern with this requirement is that the operating volage is much higher than the rated
voltage, which is usually 105% of the nominal voltage. Not all manufacturers subject the breaker
to a type test TRV that is 5% in excess of the maximum rated voltage Ur. Refer to meeting slides.

Carl Schuetz commented on the subject and stated preliminary results will be available in the Fall
2022 that provides additional utility input into this concern and data to provide more detail into
how system configurations generate these overvoltage scenarios.

Dave Mitchell commented that operating voltage beyond 105% could be issues with NESC
compliance

Schedule

Chair provided a schedule for completion of the PAR Study Group C37.010. Refer to meeting
slides. The chair plans to schedule workgroup meetings four times per year and alternate
between virtual and in-person. Next work group meetings will be a virtual meeting in July 2022
and in-person at next Switchgear Committee meeting in October 2022 in Burlington, VT.

Membership to the Study Group will be indicated by each participant on the roster and recorded
in the minutes.

Adjournment
Motion: Adjurn Meeting: Neil Hutchins

2" to the Motion: John Webb
Vote: Approved without objection/abstention

Meeting adjourned by the chair at 09:30 (EDT).

Reported by:
Jeremy Hensberger & Andy Keels
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C37.010 PAR Working Group

April 11th, 2022
3:00 AM —-10:15 EDT

Chair: Andy Keels
Secretary: HELP! We Need One! ¥
Vice-Chair: We could use one of these too!

s o——————— ¢




I
Agenda

1. Chairman’s call to order & remarks
2. Introduction of attendees:

Please type your Name, Affiliation, Location in the chat

3. Attendance Logging Instructions

4. |EEE Patent and Copyright Policy (Obligatory)
5. IEEE SA Accepted PAR

6. Anticipated Schedule (Best laid plans)
Adjournment

(m »  Qdl33:
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Call for Volunteers

The Chair requests volunteers to serve
as Vice Chair and Secretary for the
working group.

Chair: Andy Keels w/ kEElectric Engineering
Secretary: Jeremy Hensberger w/ MEPPI
Vice-Chair: Lucas Collette w/ Duquesne Light Co.

@ﬁs :
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—_———————————
Logging Your ATTENDANCE To This Meeting

There are three way to get there:

1. Go To: IEEE SA eTools, Then click on IEEE Attendance Tool
2. Google: IEEE Attendance Tool

3. Go directly to: https://imat.ieee.org/my-site/home

Fle Edt Vew Hstory Bookmarks Took Hep =10/ x|
B8 te££ Standards Association - Sign * X
& C B & QO B nhttps://imat.ieee.org/my-site/home * © 8 @ F @ =
£¥ Most Visited @) Accommodation Ideas () Phoenix, AZ TV Guide (3 Other Bookmarl ks
Tools| Sign I
PIEEE Type in the Email address &
Sign In yp

icome to the IEEE Attendance Tool
Please use your IEEE Account username and password to begin using this syste m aSSWO r a yo u u S e O r yo u r
An IEEE Account provides IEEE members, IEEE-SA Members and other valued users access to a vari f IEEE online services.
- - L]
eeeeeeee ot v |IEEE activities
Passwor
Sign il

| Don’t forget to check the box
———— for Account lil‘egis;r;ti:n:(‘:‘l:a‘nge Password and Recover Username/Password a C k n OWI e d g i n g th e I E E E P ri Va Cy

Copyright © 2021 IEEE Standards Association

All rvghtﬁ reserved. P I i y
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—_———————————————
Logging Your ATTENDANCE To This Meeting

Then select the meeting you are attending
From the list of available meetings

File Edit View Higtory Bookmarks Tools Help

IEEE [EEE SA - eTools | [ IEEE Standards Assodiation - Home X

&« C o 2 ’O B https://imat.ieee.org/attendance E i‘f‘ © 9 @ 5 B8 =
£} Most Visited @ Accommodation Ideas @ Phoenix, AZ TV Guide ... (3 other Bookmarks
Attendance | Reports| Events | Setup | Export Help | eTools|Sign Out A

@ lE E E Thomas Keels, SA-Pin:

Home - Thomas Keels, SA PIN

Welcome to the IEEE Attendance Tracking system. This system provides on-site home tracking
integrated with the IEEE myProject™ system. You can view your prior attendance on the
Attendance History Report.

Active Meetings

Please select the meeting you are currently attending y

‘ C37.010 PAR Study Group Virtual Meeting 13-0ct-2021




—_———————————————
Logging Your ATTENDANCE To This Meeting

Then select the Working Group

If it is a ‘virtual meeting’ the WG Chair should have the link listed here

File Edit View History Bookmarks Tools Help

=10 x|

IEEE JEEE SA - eTools IEEE Standards Association - Atter X

< > C @ ‘Q‘ I O [9] https://imat.ieee.org/wg236900043/attendance-groups?p=3686600005 B % S! @ ,‘ ﬂ =
4F Most Visited @) Accommodation Ideas @) Phoenix, AZ TV Guide .. (3 other Bookmarks
Attendance | Reports | Events| Setup | Export Help | eTools| Sign Out

@ IE E E Tuesday 12-Oct-2021 14:52:46 America/Chicago

Home >> Attendance

C37.010 PAR Study Group Virtual Meeting (edit)

Microsoft Teams virtual meeting

https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTc2ZmFhNTYtZmQxMi00OTYOLTgxMjgtYjJhNDcwMThmYzAx%40thread.v2/0?context=%7b%22Tid%22%33a%226e4ab62d-
7396-4f05-8105-98ea766c08e1%22%2c%220id%22%33%2222f073ac-029a-4fdd-97bd- 17aadad0f609%22%7d

Select Working Group

PE/SWG/HVCB-WG_C37.010 Attendance

back to top Home[Sign Out[Report a Bug [ IEEE Account Copyright @ 2021 IEEE Standards Association
All rights reserved.
Software by bivio
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—_———————————————
Logging Your ATTENDANCE To This Meeting

If the meeting is currently in progress then there should be a yellow box
here.
Click the Yellow Box, The box will turn GREEN if your attendance is logged
You then just click Sign Out in the upper right corner

1ol

Fle Edit View Bookmarks Tools Help

History

IEEE Standards Association - Atter X

& c o = l O B https://imat.ieee.org/wa236000043/attendance-log?p=36866000058t=236300043 B v ¥ 8 @ F B =
4t Most Visited @ Accommodation Ideas @ Phoenix, AZ TV Guide ... (3 other Bookmarks
Attendance | Reports | Events | Setup | Export Help | eTools| Sign Out

@ lE E E Tuesday 12-Oct-2021 14:58:36 America/Chicago

Home >> Attendance >> HVCB-WG_C37.010

PE/SWG/HVCB-WG_C37.010 Attendance Log

Attendee: Thomas Keels, SA-Pin:
Affiliations: None

Schedule 7:00 %:00 900 10:00 11:0012:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

Please record your attendance for an active breakout (denoted by yellow bar) by clicking on the
yellow bar. Once your attendance has been recorded, the yellow bar changes to a green bar.

Submittal: As the person submitting this form, I certify that:
1. I am submitting this attendance record for myself and not someone else. DO NOT SUBMIT FOR OTHERS!
2. At the time of the submittal, I am currently in the Event above.

Confidentiality: All user contact information is considered confidential and is to be released
(from this system) only to IEEE authorized personnel {Staff and Chairs)

back to top Home| Sign Out|Report = Bug| IEEE Account Copyright @ 2021 IEEE Standards Associstion
All rights reserved.
Software by bivio
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3. |[EEE SA Patent Policy

Participants have a duty to inform the IEEE

® Participants shall inform the IEEE (or cause the IEEE to be informed) of the
identity of each holder of any potential Essential Patent Claims of which they
are personally aware if the claims are owned or controlled by the participant
or the entity the participant is from, employed by, or otherwise represents

® Participants should inform the IEEE (or cause the IEEE to be informed) of the
identity of any other holders of potential Essential Patent Claims

Early identification of holders of potential
Essential Patent Claims is encouraged

(_.]EEE

O PES e ¢ IEEE
\_\‘-‘_ -
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3. |[EEE SA Patent Policy
Ways to inform |EEE

® Cause an LOA (Letter of Authority) to be submitted to the IEEE-SA
(patcom@ieee.org); or

® Provide the chair of this group with the identity of the holder(s) of any and
all such claims as soon as possible; or

® Speak up now and respond to this Call for Potentially Essential Patents

If anyone in this meeting is personally aware of the holder of any patent claims
that are potentially essential to implementation of the proposed standard(s)
under consideration by this group and that are not already the subject of an
Accepted Letter of Assurance, please respond at this time by providing relevant
information to the WG Chair

(&.ﬂ e < |EEE
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Other guidelines for IEEE WG meetings

® AIl IEEE-SA standards meetings shall be conducted in compliance
with all applicable laws, including antitrust and competition laws.

® Don’t discuss the interpretation, validity, or essentiality of
patents/patent claims.

® Don’t discuss specific license rates, terms, or conditions.

® Relative costs of different technical approaches that include relative costs of
patent licensing terms may be discussed in standards development meetings.

® Technical considerations remain the primary focus

® Don’t discuss or engage in the fixing of product prices, allocation of
customers, or division of sales markets.

® Don’t discuss the status or substance of ongoing or threatened
litigation.

® Don’t be silent if inappropriate topics are discussed ... do formally
object.

For more details, see IEEE-SA Standards Board Operations Manual, clause 5.3.10 and
Antitrust and Competition Policy: What You Need to Know at

http://standards.ieee.org/develop/policies/antitrust.pdf
(K]EEE
PES o < IEEE
ijnr Er1mg1.'5trcnw !
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Patent-related information

The patent policy and the procedures used to execute that policy are
documented in the:

® IEEE-SA Standards Board Bylaws
(http://standards.ieee.org/develop/policies/bylaws/sect6-7.html#6)

® IEEE-SA Standards Board Operations Manual
(http://standards.ieee.org/develop/policies/opman/sect6.html#6.3)

Material about the patent policy is available at
http://standards.ieee.org/about/sasb/patcom/materials.html

If you have questions, contact the IEEE-SA
Standards Board Patent Committee
Administrator at patcom@ieee.org
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< IEEE



13

IEEE SA COPYRIGHT POLICY:
CONTRIBUTIONS

Contribution: any material that is presented verbally or in a recorded or
written form (e.g. text, drawings, flowcharts, slide presentations, videos)

in any |EEE standards development activity.

All submissions to |IEEE Standards development are Contributions

‘What does this mean? Any material you submit is intended to be
considered by the Working Group to which it was submitted. The Working
Group decides whether to include the material in the IEEE SA Work
Product (e.g., draft standard). Once submitted, IEEE has a license to use

the material.

IEEE SA Zussns, & IEEE -
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WHEN DO YOU NEED TO OBTAIN PERMISSION?

*If the Contribution was previously Published.

Assist the Working Group Chair in obtaining permission from the copyright owner for use by
|IEEE prior to submitting the material for distribution/presentation to the Working Group or
including the information in the draft IEEE standard.

“Published” means material for which a claim of copyright is apparent (e.g., the presence of the
copyright symbol ©; an explicit statement of copyright ownership or intellectual property rights;
stated permission to use text; a text reference that indicates the insertion of text excerpted
from a copyrighted work; indication that the material is for use by a specific entity other than
|IEEE, or for a specific purpose other than |EEE standards development; or a visual indication of
an excerpt from another work, such as indented text).

- Note that information that can be accessed at no cost on the web usually has copyright
assertion as part of the web page or Terms and Conditions of the website, even when a claim of
copyright might not be shown on specific material.

IEEE SA 2ueos, & IEEE -
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WHEN DO YOU NEED TO OBTAIN PERMISSION?

Participants are free to discuss any information they believe is pertinent to
the work of the Working Group. However, verbal Contributions, once
recorded, are subject to Copyright Law, so if verbal submissions contain
excerpts from previously Published material, permission may be required
before it can be included in the draft standard. An example is reading a
definition from previously Published material.

If there is any doubt, assist the Working Group Chair in requesting
permission

. |[EEE SA Permission Request and Response Form Templates are available and are to be used
whenever requesting permission

- If the copyright owner does not use the Response Form as is (i.e., if there are requested
modifications to the form or another form is used), IEEE SA Intellectual Property Rights (IEEE SA
IPR) (stds-copyright@ieee.org) has to approve the permission response prior to incorporating

the material in the draft IEEE standard
- If specific permission other than what is contained in the Permission Request and Response
Form Templates is needed, contact |IEEE SA IPR.
IEEE ASSOCIATION <IEEE -




WHEN DO YOU NEED AUTHORIZATION OR i
CONSENT?

If the Contribution was not previously Published and there are restrictions on it.

- Participants need to determine whether disclosure of any Contributions that they
submit to IEEE requires the prior consent of other parties and, if so, to obtain it.

-Check with your employer/affiliation whether you are permitted to submit Contributions if
your employment contract or consultant contract stipulates that materials you create in the
standards development activity are owned by your employer/affiliation

Determine whether there are regulatory restrictions on the material

-Consult with parties to obtain consent for the submission if the material is under nondisclosure
(Contributions cannot be marked as Confidential)

Request additional review if the material may include trade secrets or other material that
should not be disclosed

- Once you have authorization, by submitting the Contribution you automatically grant
IEEE a license, as stated in the IEEE SA Copyright Policy.

- Copyright ownership of the original Contribution is not transferred or assigned to IEEE.

IEEE SA 552w ¢IEEE -




WHEN DO YOU NOT NEED PERMISSION, Y
AUTHORIZATION, OR CONSENT?

If the Contribution is owned by you without restrictions.

- By submitting the Contribution you automatically grant IEEE a license, as stated in the |IEEE SA
Copyright Policy. Copyright ownership of the original Contribution is not transferred or assigned
to IEEE.

If the Contribution does not have copyright attached to it.

- Provide an explanation, and if possible, proof of this to the Working Group Chair, e.g., if
copyright has expired.

“If the Contribution has been placed in the Public Domain.
- Provide the location of any assertions that the material has been placed in the Public Domain.

If the Contribution was obtained subject to a license permitting its use.

- Submit the license to stds-copyright@ieee.org to determine if the use of the material is
acceptable.

“You do not need permission to access and show material that is publicly available (if
lawful) without needing access rights or an account.
. Permission is still needed for inclusion in the draft standard.

IEEE SA ;Aiopeos $IEEE -
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The group chair would like to remember the past vice-chair of C37.010

Xi{HU

OCTOBER 9, 1964 - JULY 31, 2021

Xi {HU, age 56, of Marietta, Georgia passed away on
Saturday, July 31, 2021. Xi was born October 9, 1964.

@Es
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4. |EEE SA Accepted PAR

Reason for Study Group formation

 Prepare a recommended PAR scope for presentation to the
sponsor (HVCB SC)

PAR Study Group deliverables

 Areport addressing the criteria for consideration and, if
appropriate, a draft PAR

 The report should include a roster of participants and minutes

@i e < |EEE

[
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4. |EEE SA Accepted PAR

Switchgear Policies & procedures requires the
PAR Study Group to consider:

 The potential market acceptance of the standards project, including
technical feasibility

e Relationship to related standards, if known, including its distinct identity
from other projects

Viable volunteer leadership and participation

Realistic scope and objectives

e

_ '
\_‘._ _,
Powwir & Enorgy Socioty -




48
4. |EEE SA Accepted PAR

Scope and Purpose for the currently submitted PAR

 Scope: This application guide applies to the ac indoor and outdoor high-
voltage circuit breakers rated in accordance with the methods given in IEEE Std
C37.04 and IEEE Std C37.044, listed in IEEE Std C37.06(TM), and tested in
accordance with IEEE Std C37.09 and IEEE Std C37.09a.1 Circuit breakers rated
and manufactured to meet other standards should be applied in accordance
with application procedures adapted to their specific ratings or applications.

* Purpose: The purpose of this document is to provide guidance for the
application of high-voltage circuit breakers which are rated in accordance with
IEEE Std C37.04 and IEEE Std C37.06 and which are tested in accordance with
IEEE Std C37.09 and other related standards.

(&.ﬂ e, < |EEE
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4. |EEE SA Accepted PAR

Need for the project

* Several related standards have been changed since the last revision and
therefore an update of this standard is needed

 |EEE C37.04a with regard to capacitor current switching

 |EEE C37.09b with regard to harmonization between IEC and ANSI TRV ( 2
and 4 parameter )

 |EEE C37.015 shunt reactor switching

* Guidance for asymmetrical currents with regard to different time
constants need to be given

 Several examples need to be updated and checked
* References need to be updated and checked for applicability



—_— 9
4. |EEE SA Accepted PAR

A. Some proposed additional content

— Several related standards have been changed since the last revision and
therefore an update of this standard is needed (requirements and ratings have
now been incorporated into one document - C37.06 has been incorporated
within C37.04.)

— Growth of inverter-based generation in some distribution and transmission
grids. New methods of calculating fault currents that take into account these
constant current sources need to be recognized / approved

— Circuit breaker capabilities under user-specified operating voltage of 1.10 pu

— Application of high-voltage circuit breaker for generator synchronization
» extended period of time in open position under 2 pu voltage
* transients associated with disconnect switch operation

@Pff A ¢ |IEEE
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User Specified 110% Voltage
Duty

Submitted by: Carl Schuetz
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Description of Concern

Some users specify a CB to withstand an operating
voltage of 110% nominal voltage

* The concern with this requirement is that the
operating voltage is much higher than rated voltage
(which is usually 105% of nominal voltage)

* Not all manufacturers subject the breaker to a type
test TRV that is 5% in excess of the maximum rated

voltage Up
- Uc = kypp X kgp X /2/3><UR
lewes ¢ IEEE
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Why this Concern is getting attention

Traditionally fault currents are calculated based on an

unloaded power system and generator voltages are less
than or equal to 105% of nsystem nominal voltage

 This method is felt to be conservative and result in the
highest fault current

With the advent of large generator (fossil fueled &
nuclear stations) retirements voltage variations on the
power system are larger than historical values

* This results in some portions of the power system that
could experience voltages in excess of 105%

@Pff A ¢ |IEEE
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A Closer Look

Users don’t operate their entire system in excess of rated
voltage

The bus voltages near a large power plant are most often
kept below 105% of system nominal

* This is done to keep MPT and generator losses and
associated temperature rises to pre-defined levels

* If this is true then CB used at these buses are applied
within their ratings and are not a concern



Bus Voltages at Three Gen Stations

6 month timeframe in 2019
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When is System Operating Voltage

Expected to Exceed U, ?

Periods of elevated voltage are expected during light load
periods or equipment/line outages in electrical areas associated
with larger than normal VAR support (long overhead lines,

cables, transformer no-load taps)
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User Feedback and Suggested Remediation

During a fault the local capacitive elements near the faulted
component will discharge their stored energy according to the
circuit constants and the source side component of the TRV may
be within fault clearing capability

* Feedback: Do user’s have this concern at their company?

* Proposal: If so, it's suggested a task force be established to
study the concern in more detail with the goal of providing
users further guidance when operating their system above
rated voltage

@Pff A ¢ |IEEE
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5. Anticipated Schedule

04/21/2021 PARStudy-Group-determinedscope & purpose
10/6/2021  IEEE SA-AcceptedPAR Application

12/07/2021 |EEE NesCom-meetsto-determineourfate
04/11/2022 1t working group meeting

10/XX/2022 2" working group meeting

04/XX/2023 37 working group meeting

10/XX/2023 4t working group meeting

5t working group meeting;

04/XX/2024 Submit draft to IEEE SA for initial ballot

10/XX/2024 1%t Comment resolution meeting

04/XX/2025 2" Comment resolution meeting

3'd Comment resolution meeting;
1 202 !
/' 0/XX/2025 Submit completed document to RevCom
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Would someone like to
make a motion to
adjourn?
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Our Next in-person Meeting Is Scheduled to be at:

Hilton Burlington Lake Champlain, Burlington, Vermont
October 8-15, 2022
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