C37.09a meeting minutes San Diego, CA October 10, 2023

Welcome/Call to Order
Jan Weisker called the meeting to order at 2:00 pm

Introductions & Membership
The attendees introduced themselves along with their affiliation.

33 members out of 44 were present for the meeting which met the quorum requirements. The total
attendance was 73.

Mandatory Information
IEEE Copyright slide was presented. The essential patent claim slide was presented. No essential patent
claims were voiced during the call.

Approval of Minutes of last Meeting (Spring 2023 meeting)
Motion to approve — Andy Keels
2" — Carl Schuetz

A project status update was given summarizing the previous meetings.

Review of the Item List and work done so far

Iltem #1 — Define time interval between tests

John Webb motioned to approve the proposed language as presented with change from “test plant” to
“test lab”

Neil McCord seconded the motion.

The motion carried by unanimous consent.

Item #23 — expand allowance to take advantage of symmetry during chopped wave test
This item is closed with no change necessary.

Item #2 and #19 — test procedure T100a
Ted Burse requested to remove these two items. A task group reviewed these items and recommended
the same. There were no objections to withdrawing them.

ltem #10
This will be delayed to the next revision.

ltem #20
The text presented by Andy Chovanek will be introduced to the Annex C.

Iltem #3 and #17 — Low and high temperature tests

Andrew Chovanec presented proposed changes to the low temperature testing and high temperature
testing

Motion to accept revised proposal as presented — Carl Schuetz

2" — Neil McCord

The motion carried by unanimous consent.




Possible action item: How to account for solar radiation heating in high temperature test.
Comment from the chair: Will not be considered for amendment 1

There was discussion whether language should be added that lock out is not permitted during
temperature testing. Language needs to be added to make it clear.

We will discuss in the next meeting the pass and fail criteria for low and high temperature test.

Iltem #27 - Voltage condition check

Dan Schiffbauer presented a proposal to harmonize the IEC and IEEE values.
Motion to introduce changes as presented- Mike Crawford

Seconded by Vernon Toups

Motion carried by unanimous consent.

IEC does not require voltage condition check after certain tests and allow a visual inspection — There was
agreement with the group that IEEE should still require voltage condition check and not align with IEC.

The group declined to make a motion to approve allow testing across the gap only for live tank breakers.

Item #13 — Vacuum integrity

Checking for vacuum integrity after testing.

The task group proposed to adopt the IEC procedure after short circuit testing.
John Webb made the motion to adopt.

Seconded by Lucas Colette

The motion carried by unanimous consent.

The task group proposed that we add options for testing after mechanical and environmental testing.
John Webb made a motion to allow reduced gap and arc voltage, and reduced power (50%) short circuit
testing after mechanical and environmental testing.

Micheal Christian seconded the motion.

The motion carried by unanimous consent.

Iltem #24
The item was moved to the next meeting.

New Business
Victor Savulyak, Jan Weiker, John Webb volunteered to review whether to allow the vacuum interrupter
to be pre-conditioned before performing C1 test.

Victor Savulyak, Samuel Andris and Mauricio will review and come up with proposal to address Item
#26.

Time Schedule
A planned time schedule was presented to the working group. The PAR expires December 31, 2025.

Adjourn the Meeting
The agenda was completed and the meeting was adjourned at 3:44 pm
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PC37.09 Standard Test Procedure for AC High-Voltage Circuit
Breakers with Rated Maximum Voltage above 1000V
- Amendment 1

Chair: Jan Weisker
Secretary: Chris Jarnigan

IEEE Switchgear Committee Meeting, October 10, 2023 — San Diego/CA
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Agenda

Welcome/Call to Order
Introductions & Membership
Mandatory Information

Approval of Minutes of last Meeting
Review of the Item List

New business

Time Schedule

Adjourn the Meeting
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Mandatory Information
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https://development.standards.ieee.org/myproject/Public/mytools/mob/slideset.pdf
https://development.standards.ieee.org/myproject/Public/mytools/mob/slideset.pdf
https://standards.ieee.org/wp-content/uploads/2022/02/ieee-sa-copyright-policy.pdf
https://standards.ieee.org/wp-content/uploads/2022/02/ieee-sa-copyright-policy.pdf

IEEE SA COPYRIGHT POLICY

By participating in this activity, you agree to comply with
the IEEE Code of Ethics, all applicable laws, and all IEEE
policies and procedures including, but not limited to, the
IEEE SA Copyright Policy.

Previously Published material (copyright assertion indicated) shall not be
presented/submitted to the Working Group nor incorporated into a Working Group
draft unless permission is granted.

Prior to presentation or submission, you shall notify the Working Group Chair of
previously Published material and should assist the Chair in obtaining copyright
permission acceptable to IEEE SA.

For material that is not previously Published, IEEE is automatically granted a license
to use any material that is presented or submitted.

IEEE SA ;Zuoiees, $I1EEE
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IEEE SA COPYRIGHT POLICY

The IEEE SA Copyright Policy is described in the IEEE SA Standards Board Bylaws and IEEE SA Standards
Board Operations Manual

- |EEE SA Copyright Policy, see
Clause 7 of the IEEE SA Standards Board Bylaws
https://standards.ieee.org/about/policies/bylaws/sectb-7.htmi#7
Clause 6.1 of the IEEE SA Standards Board Operations Manual

https://standards.ieee.orgfabout/policies/opman/sectf.html

IEEE SA Copyright Permission

- https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/permissionltrs.zip

IEEE SA Copyright FAQs

- https://standards.ieee.org/fags/copyrights/

IEEE SA Best Practices for IEEE Standards Development

http://standards.ieee.org/content/dam/ieee-
standards/standards/web/documents/other/best practices for ieee standards development 051215.pdf

Distribution of Draft Standards (see 6.1.3 of the SASB Operations Manual)
- https://standards.ieee.org/about/policies/opman/sect6.html

IEEE SA ;Zuosees, $I1EEE



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

STANDARDS
IEEE SA Ass'ﬁclnﬂnu 08 June 2021 =5Slide 1 QlEEE




WAYS TO INFORM IEEE

Cause an LOA 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

STANDARDS
IEEE SA ASSOCIATION 08 June 2021 —Slide 2 QIEEE



OTHER GUIDELINES FOR IEEE WORKING GROUP MEETINGS

All 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. Formally object to the
discussion immediately.

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

STANDARDS
IEEE SA ASSOCIATION 08 June 2021 - Slide 3 QlEEE



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

STANDARDS
IEEE SA onees, 08 June 2021 — Slide 4 < IEEE




Approval of MoM

Minutes of C37.09 Amendment 1 Working Group
Spring 2023 meeting
April 18, 2023, Clearwater, Florida

Attendance 84 people were in attendance.
31 members participated (of 36 at that date)

Welcome/Call to Order
Jan Weisker called the meeting to order at 2:00 pm

Introductions & Membership
The attendees introduced themselves along with their affiliation.

84 people attended the meeting.
31 members out of 36 were present for the meeting which met the quorum requirements.

Item 24
Mike Crawford proposed to add language of clarifying accessible spots for temperature measurements.

There was discussion regarding this item. There was an example given that some designs require damaging
the device to take measurements.

There was a question whether it should be specified how close to the joint the measurement should be taken.
Discussion was held that it is not possible to uniformly define a distance used to differences in breaker

designs.

- Mike Crawford and John Webb volunteered to rephrase the wording together with Jake Walgenbach.

¢ IEEE



1)
2)
3)

4)
S)

6)

Project Status PC37.09 Amd1

First Meeting, April 12, 2022, Orlando/FL
Proposals for several items received

Second Meeting, October 18, 2022, Burlington/VT
Proposals discussed and some already agreed

Further proposals received

Third Meeting, April 18, 2023, Clearwater/FL
Proposals discussed and some already agreed

Further proposals received

¢ IEEE



ltem List Review
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1

#1

Define Time interval between tests as per IEC 62271-100; 6.106.1  Ted Burse Jan Weisker

Technical (future 7.106.1)

Introduce in 4.8.1 General after d)

Due to test laboratory plant limitations, the time interval £, may not be
achieved. If so, the test shall be performed with the shortest achievable
time interval £, . The time interval achieved shall be stated in the report. If it
Is longer than 10 min the reason for the delay shall be stated additionally.

b)  Test current J 15 equal to the maximum rated rms symmetrical interrupting current
c) Time £, 1s equal to

1) 15 s for circut breakers that are not rated for reclosing duty

2) 0.3 s for circunt breakers rated for reclosing duty
d) Time #'1s equal to 3 nun

e) Time T 1s equal to the specified time shown in IEEE Std C37.04 under the subclause for “Rated
closing, latching, and short-time current-carrying capability™

¢ IEEE



23

#23

expand allowance to take Mauricio
advantage of symmetry during
chopped wave test

Technical 45.21)

The configuration of the circuit breaker may cause a test on one termunal to produce the same
electric stress distribution as a test on one or more of the other ternunals. When thus sifuation
prevails, and test procedure B of IEEE Std 4 (e.g., “15/2 method”) 15 being used, 1t shall be
necessary to apply voltage only to those termunals that produce different distributions of electric

stress. When test procedure C of IEEE Std 4 (e.g., “3 x 9 method™) 15 bemg used, all three poles
must be tested.

As long as 15/2 is applied advantage of symmetry can be taken.
No matter if LI, SI or chopped LI

¢ IEEE



#2 + #19

T100a procedure is generally but give more guidance if circuit-
accepted breaker is not stable for min arcing
2 Technical time
consider appropriateness of align .09 with -100 as related to
determining minimum clearing time min arcing time
19 Technical
Hello Jan,

| respectfully request that item 10 be removed from the list. C37.09 and 62271-100 are harmonized
with respect to using the minimum arcing time of T100S when determining the minimum clearing

time of T100A.
Although I still strongly disagree that the minimum arcing time obtained during T100S truly

represents the minimum possible arcing time for many circuit breakers, | believe any change in this
area would be much larger than what an amendment to .09 could address.

Regards,

Ted

¢ IEEE



#10

Double Earth Fault in IEEE Test necessary?
10 Technical

Task group agreed to postpone to new revision

¢ IEEE



#20

formulas for calculating assymetrical T100a 1ph needs to be clarifed as Sergio Flores
20 Technical %DC for T100a 1ph need to be compared to TD 7 defintion in
clarified 1999 version

No final decision if
to move to C37.010

Or to create an on informative annex

To close the item, chair proposes:
Included prepared content in Annex C

Annex C
(informative)

Revised test procedure for T100a

C.1 General

S. Flores, J. Webb, A.
Chovanec

¢ IEEE



#3 + #17

Low-Temp Test— TL and TLL are Define TL and TLL

3 Technical 84 4318 neither defined in .09 or referenced in

.04
f mention of high temp tests but not Check C37.016-2018, clause
17 Technical g7 4.14 defintion/procedure 7.11.5.3 for common clause

¢ IEEE




Proposed changes to
Environmental Testing Procedure

IEEE PES Switchgear Meeting -
October 2023
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Proposed changes to Environmental Test Procedure

Steps ad d ed fo r q u al |fV| n q 2nd Table 13—Low-temperature test sequence

Operating Dataset Supply Operating Number of
T t R t M T Item Description sequences (see \'oltag‘e energy operating
el I I p e r a u re a I n q | 2 Table 10) - sequences
— a Pretest Checks — 3 — — —
. Mimmum Rated 2
Table 13—Low-temperature test sequence b Opzi:ﬁf;rtﬁb 0,C, 0-fCO b Maximum Rated 2
_ Rated Rated 2
o Operating Dataset Supply | Operating | Tvumberof c Circuit Breaker CLOSED — Cool Down to 71z
Item Description (see 3 L operating 4 Tightness Test at T
sequence Table 10) voltage ENergy sequences ightness lestat 11y
a €q Low Temperature I c
a Pretest Checks — 3 — — — e Operations 0, C, 0-—CO 4 Rated Rated Variable
b Pretest 0.C OO , i‘:—k@mm g:eg i Ausxiliary Heaters OFF
ions ® > L. O = IIm < Minimum Density -
Operations Rated Rated 3 f Opcration ® 0 4 Rated Rated 0.3
c Circuit Breaker CLOSED — Cool Down Auxiliary Heaters ON
d Tightness Test g Circuit Breaker OPEN
e Low Temp_»er:{mre 0. C. 0—4—CO 4 Rated Rated Variable ¢ h : Tightness Test at Tzy
Operations Low-T. C-3 min-0 4 1
Auxiliary Heaters OEF i oW SIp C0-3 min 4 Rated Rated 3
— — Operations # =
Minimum Density < C—trO-ta None 46
f 4 o} 4 Rated Rated 0.5 - - -
Operation _ Steps j through p only required for dual low-temperature rating
ék_uﬂl_tagel’{‘iaregp%ijq j Circuit Breaker CLOSED — Heat Up to Tis
g ircuit Breaker b :
=] k Tightness Test at T,
h Tightness Test LowT P~ =
=3 min—0 3 1 1 oW "emperalute 0.C. 0-4-CO 4 ‘ Rated ‘ Rated ‘ Variable ©
i Low-Tentp CO3m 1 Rated Rated 3 Operations
1 Operations * U5 mun ate & Auxiliary Heaters OFF
C—trO—ta None 46 Minimum Density 5
. Rising . C30min - ] m Grzetnd 0 ‘ 4 Rated ‘ Rated ‘ 05
j Tempe-r_amrf O—trCt,rO—30mi 4 Rated Rated Wariable ® Auxiliary Heaters ON
Operations _ 1 Circuit Breaker OPEN
Posttest , Minimum Rated 2 o Tightness Test at Tz
k Operations ® 0.C. 0-+—CO 2 Maxinmum Rated 2 Low T C—3 min-0 4 1
Rated Rated 2 p e CO-3 min 4 Rated Rated 3
1 Posttest Checks — 3 — — — LT CtrO—ta None 16
. o - Rising C—tg-0—1C-30min— A
An additional low-temperature (Tzr) may be tested within the same sequence by following Figure 16. q Temperature Ot C—;-O—30min 4 Rated Rated Variable
. . _ - s
However. note that the test object configuration shall not be altered in any way. Operations T Te— Raed =
' 05;2?1; . 0,C,04-CO 2 Maximum Rated 2
. g . Rated Rated 2
« Added specific steps to follow if | Postescaeas - a - E——

I 1 nd _ An additional low- (Tz2) may b d within th by including i through p following
qualifying breaker for a 2"% low Figuse 16, Hovwover. note tha the st object configutation sball mot be altered in any swas. st the exception of he
tem p eratu re ratl n g amount of heat applied.

« Added exception to allow change to

amount of heat applied

4 IEEE



Proposed changes to Environmental Test Procedure

Steps added for qualifying 2"¢ Temperature Rating (T, ,)

« The only difference is

that only 8 hours of soak

time is required for the
2" testat T,

« Added back in tightness
test after comments in
Sprina meetina

dual rating low-temperature test sequence
time vs. temperature with labelled test events

Ta f
a b

g \™Breaker Closed

2

g c

$ Breakercl\osed Breaker Open

T — ?‘L1

2 Breake/erE" ’—/ rEEAY

kl m nop

e HA

T .

. Frrr 7!
d ef & hi

time

Figure 16—Dual-rating, low-temperature test sequence

1)

After 24 h at T7;, the low-temperature operation sequence shall be performed.

Steps j through p need only be performed if a dual low-temperature rating test 1s being performed. Otherwise,
proceed to step q.

1)

k)
1)

m)

With the circuit breaker in the closed position and all heater circuits energized, the test cell temperature
shall be increased at approximately 10 °C per hour to the second minimum test temperature (17;). The
circuit breaker shall remain 1n the closed position for a mimmum of § h after the test cell temperature has
stabilized at 775

After a minimum of § h at T, a tightness test shall be performed (if applicable).

After a minimum of § h at T, the low-temperature operation sequence shall be performed.

With all test object thermocouples and density monitors stabilized, all auxiliary heater circuits are de-
energized for 2 h. As the test object approaches mimimum functional density (if applicable), perform a
single O operation. Record the occurrence of alarm and block operation conditions (if applicable). Record
temperature conditions within the mechanism and control enclosures. Reenergize all heater circuits. Record
the recovery from block operation and alarm conditions (if applicable). Record the temperature recovery
within mechanism and control enclosures.

The circuit breaker shall remain in the open posttion for a minimum of 8 h at 77,

After a minimum of € h at T, a tightness test shall be performed (if applicable).

After a minimum of § h at T, the low-temperature operation sequence shall be performed.

After completion of the test operation sequence, the test cell temperature shall be increased to ambient
temperature at approximately 10 °C per hour. During this time, alternating C—#,—0—,—C—30 min—O—,—C—
t;—0-30 min operations shall be performed.

$IEEE



Proposed changes to Environmental Test Procedure

Addition of High-Temp Testing

Mimicked procedure from Low-temp tests

Did not include a dual rating option for high
temperature testing — did not seem necessary

Specified a maximum allowable leakage rate of 3 x Fp
for high-temperature tests 40°C and above

Matches requirement from IEC 62271-1 (2017)

Incorporated references to High-temperature tests in
sections:

4.13.7 - “Low and high-temperature test object
and conditions”

4.13.10 - “Low and High-temperature
qualification criteria”

4.13.11 - “Low and high-temperature test report
requirements”

Table 14—High-temperature test sequence

L Operating Dataset Supply Operating Numbe_r of
Item Description sequence (see voltag‘e energy operating
Table 10) § sequences
a Pretest Checks — 3 — — —
Pretest Minimum Rated 2
b retest 0,C, O—CO 2 Mazimum Rated 2
Operations Rated Rated 2
C Circuit Breaker CLOSED — Heat Up
d Tightness Test
e | TERTEmMPERE | ¢ 0gcO 4 Rated ‘ Rated Variable ©
perations
f Circuit Breaker OPEN
g Tightness Test
. C-3 min-0 4 1
h | fheh Temperae CO-3 min 1 Rated Rated 3
v Ctr 01z None 46
Decreasing .
i Temperature %‘_g_%‘_@;“c‘: - 4 Rated Rated Variable ¢
Operations ®
Minimum Rated 2
; O;ﬁt&m . 0,C, 0-4-CO 2 Maximum Rated 2
Rated Rated 2
k Posttest Checks — 3 — — —
single rating high-temperature test sequence
time vs. temperature with labelled test events
d e f g h
\
T Vol b Vo
" —
Breaker Open
@ c
2 N,
®
1 Breaker Closed
£
]
a b
Ta }—f

time




Proposed changes to Environmental Test Procedure

Other proposed changes:

» Updated standard references
« Changed T, & T, toT ;and T,

« Added wording to give guidance to decreasing temperature at approximately
10°C per hour to avoid thermal shock

c)  With the circuit breaker in the closed position and all heater circuits energized, the test cell temperature
shall be decreased to the munimum test temperature (I3;) at approximately 10 °C per hour. The circuit
breaker shall remain in the closed position for 24 h after the test cell temperature has stabilized at T7;.

Maximum allowable leakage rates:

(as tightness (1f applicable) shall conform to the manufacturer’s permitted leakage rate Fr. Absolute low
and high-temperature leakage rate shall meet the following:

1)  Maximum leakage rate of 3 = Fr for low-temperature tests down to and including -40°C

2)  Maximum leakage rate of 6§ = Fr for low-temperature tests below -40°C

3) Maximum leakage rate of 3 x Fr for high-temperature tests 40°C or above
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A closely related item is the voltage Dan Schiffbauer Input from Dan
condition check defined in IEEE

Std C37.09 (2018) and IEC 62271-

100 (2017). They are not the same.

| wanted to ask for some

discussion during the meeting

about why they are not the same

and if we could consider alignment

with -100.

"A closely related item is the voltage condition check
defined in IEEE Std C37.09 (2018) and IEC 62271-
100 (2017). They are not the same. | wanted to ask
for some discussion during the meeting about why
they are not the same and if we could consider
alignment with -100. "

¢ IEEE



Several opportunities exist to align the voltage condition check parameters between IEC and

IEEE.
IEC 62271-100 (2017) IEEE C37.09 (2018)
6.2..11.Voltage test as a condition check after making breaking 4.8.5.4.3 Condition check after meeting service capability tests 4.8 Short c!rf:wt ma.kmg. and breaking
switching 4.8.6 Condition of circuit breaker tested
4.8.6.7 Voltage withstand tests
Rated Dry Rated Rated Rated Dry Rated Rated
Power Frequency | Lightning | Switching Power Frequency | Lightning | Switching Correct the
U, Withstand Impulse Impulse |Waveform | Series Withstand Impulse Impulse |Waveform | Series . .
P P P P inequality to
<725 80% - - - 1 min 80% - - - 1 min agree with IEC.
o 0, - +
72.5 80% - - ; 1 min 80% std X% . -
= ﬁgo" = Tlh& Allgn Wlth lEC
- 9, -
123 - 60% - |stdorTi0| 5xt igo//" ig gxf voltage peak
- 80; - g 5"; and waveform
- - X+ .
145 - 60% - StdorT10| 5x# Z
° X - 60% - T10 Sx + oplions,
o 0, - +
170 - 60% - |stdorTi0| S5x# 80% ot X Correct the
- 60% - T10 5x+ MAfter L9
) 9 ) + inequality to
245 - 60% - StdorT10| Sx# 80% Std SLE: quaiity
- 60% - 110 Sy + agree with IEC.
- 0, - +
300 - - 80% [StdorT10| 5x 80% Std SLE:
- 60% - T10 5x +
362 - - 80% Std or T10 5x + - - 80% Std or T10 5x + Align with IEC
a a 80 e S1A.OLTIO0 L OX a a 80 o214 QL TL0 i Discussion?
550 - - 90% Std or T10 5x + - - 80% Std or T10
I 800 - - 90% Std or T10 5x t - - 80% Std or T10
(> 800 s - 90% |StdorT10| 5x+ - . 80% |StdorT10| 5x+
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Specifically after capacitive switching tests, the conditions for performing a post-test VCC are
already aligned between 62271-100 (2017) and C37.09 (2018)

IEC 62271- IEEE C37.09
100 (2017) (2018)

le
eale YES eal NO
YES <Eor Iife?> NO <Eor I|fe?>
YES ® YES @
YES YES

YES VCC YES VCC
YES VCC YES VCC 4.86.7 4.86.7
6.2.11 6.2.11 4.85.4.3 4.85.4.3

$IEEE



Should IEEE permit an
option for visual inspection
only?

Specifically after mechanical and environmental tests: Could be subjective.
What are the pro’s?

IEC 62271-100 (2017) Needs discussion.

« If insulation integrity across the open gap cannot be verified vistially :
» If Ur <245 KkV — 80% of rated dry power frequency.
« If Ur =300 kV — 80% of rated dry power frequency.
« 100% of rated dry power frequency withstand across the
Isolating distance.
« GIS and DTB are treated differently in order to stress insulation paths to the
grounded enclosure.

Table 38 — Test requirements for voltage tests as condition check
for GIS and dead tank circuit-breakers

No. of series

connected breaks

Arrangement of
the current path

Circuit-breaker position

Open (one side)

Open (other side)

Closed

Single

Symmetrical

Y

N

Y

Asymmetrical

Y

Y

Multi

Symmetrical

Y

N

N
Y
Y

Asymmetrical

Y

Y

ropose to aligh with IEC and

Y: necessary to apply voltage. ropose
IEEE C3709 (2018) N: not necessary to apply voltage. I phermit LTB to only test across to keep
the gap Ac.ic

 No option for visual inspectionpnl(
« LTB, GIS, DTB all treated the same.

» Table 10: 80% of rated dry power frequency withstand according to the procedure
described in 4.5.4.1.
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#13
there are no requirements to test Jan Weisker Harm Bannink, Henning in progress Reason behind proposal Input from Dan
the integrity of Vacuum Interrupter Milnikel, Eldrige Byron to be made more clear,
13 Technical 56 4.86.6  (VI) unitin an enclosure filled with new proposal to be
SF6 prepared,

Proposed text additional to clause 4.8.4.3 (original text from the STL guide IEC 62271-200):

For vacuum interrupter Circuit-Breakers places in an SF6-filled enclosure, integrity shall be verified by
performing a short-circuit interrupting test.

If performed three phase, the T10 circuit shall be used with both the source and the load neutrals
earthed. If performed single phase, the T10 circuit shall be used and each pole shall be tested
separately. The TRV shall be as for the three-phase test condition with a first-pole-to-clear factor of
1,0.

A successful interruption in each pole is evidence that the vacuum interrupter integrity is good.

Chairman’s comment:

| think T10 is too specific here. Why not go for IEC approach, at least 50 % of rated voltage and at least
10 % of rated short circuit current.

Secondly, “SF6 filled” is also too specific.

¢ IEEE



Does the voltage condition check adequately prove vacuum integrity after a type
test duty?

« A compromised VI could allow external gaseous insulation into the vacuum

enclosure.

If the dielectric strength of the contaminant gas is sufficiently high, the
device could pass a standard VCC in the open position (80% PF, 60% LI,
etc.)

After short-circuit duties that require a condition check, IEC 62271-100
(6.102.9.2) states that if interrupting units are placed within an insulating
fluid with characteristics other than air at atmospheric pressure then:

» Perform breaking test with at least 10% rated short circuit current and

at least 50% rated voltage in addition to the VCC.

But what about after mechanical or environmental tests?

 All (usually) require a condition check after the test, but a breaking test

IS typically not practical.
» CIGRE technical brochure 589 provides a proposal:
» Perform the VCC with a vacuum contact gap reduced to 25% of
the normal open gap.
« The data at lower-right is from an 84 kV VI indicating that even

when compromised with SF6 contamination, a 25% gap would falil

the VCC.
« The same test with dry air might just pass the VCC with a 100%

gap.

180

160

140

—_

20

—_
o

0

o

Voltage [kVrms]

40
20

0

80
60

6 Withstand voltage
under vacuum

—¥— Average breakdown voltage
under SF6 gas

—¥— Average breakdown voltage
under dry air

Power-frequency withstand voltage ratio

0%

25% 950% 75% 100%
Contact gap length of VI [%]
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4.8.1 Vacuum integrity

Vacuum interrupters are sealed-for-life devices. Including accessories for the direct measurement of vacuum
level can significantly reduce the overall reliability of the vacuum interrupter. Therefore, vacuum integrity is
not practical to determine by direct measurement. Instead. vacuum integrity can be determined indirectly
with some caveats depending upon the test situation.

The validity of vacuum integrity tests comes into question when a vacuum interrupter is applied within a
gaseous dielectric other than ambient air. The integrity test can be defeated. for example, if a gaseous
dielectric were to leak into the vacuum interrupter and enable a compromised test object to pass a voltage
withstand test. To address this possibility. short circuit interruption tests that require a post-test condition
check incorporate a 10% breaking test into the duty sequence. However, this is not practical for tests
performed outside the high-power laboratory such as mechanical endurance and environmental type tests.
Instead. the following options are proposed:

a)  After mechanical endurance and environmental tests. 80% of the rated power frequency voltage is
applied as a condition check. A reduced contact gap is proposed to eliminate the possibility of a gaseous
dielectric contaminant. A vacuum contact gap not more than 25% of the normal open gap has been
proposed in CIGRE technical brochure 589 [B28].

Jb) In addition to the power frequency voltage condition check. the vacuum interrupter contact force is
measured before and after both mechanical endurance and environmental tests and compared to the
contact force limit criteria defined by the VI manufacturer. This option requires removal of the VI from
the assembly after all other tests. checks and inspections are completed.

¢) In addition to the power frequency voltage condition check, the vacuum interrupter arc voltage is
measured and compared before (baseline) and after both mechanical endurance and environmental tests.
In this option, the VI interrupts approximately tens of amperes at hundreds of volts being provided by

an AC power supply. The VI manufacturer defines the arc voltage limit criteria.

5.7 Vacuum integrity tests

The purpose of vacuum integrity tests is to demonstrate that the pressure on the vacuum interrupter is still
below the maximum level required for the acceptable performance of the switching and insulating functions.
The vacuum level will have been checked by the vacuum interrupter manufacturer before shipping the unit
to the circuit breaker manufacturer. Therefore, the tests identified in this standard are to demonstrate that the
assembly of the vacuum interrupter into the circuit breaker and the operation of the circuit breaker do not
affect the vacuum integrity of the inferrupters.

Measuring the pressure inside of a vacuum interrupter is a difficult task. and those measurements can only
be performed on a vacuum interrupter by itself, not when installed in a circuit breaker. Therefore, the
requirements of this standard are limited to the use of a voltage withstand test to verify that the vacuum
pressure is still within the acceptable limits.

After assembly. the vacuum circuit breaker shall be subjected to a dielectric withstand test to demonstrate its
integrity. The test voltage shall be stated by the manufacturer. and the final dielectric test shall be carried out
after the routine mechanical production tests. This test may be combined with the requirements of 5.15.

5.15 Is the routine
power frequency

The text to the left is from the version of PC37.100.7 submitted to Revcom.
* Item a) came from Cigre TB589 as stated.

+ Item b) was recommended by Mr. Milnikel of Siemens.

* Item c) was recommended by Mr. Falkingham.

The text above comes from C37.09-2018 section 5 which deals only with routine
tests.

For any of the proposed options. the results of vacuum integrity checks should be part of the type test report.

These were the three
vacuum integrity check
options proposed in
C37.100.7 to follow M&E
tests.

— $IEEE



Proposal for discussion:

Test

IEEE C37.09-2018

IEC 62271-100 (2017)

IEEE C37.09-2018a

Routine Tests

Routine power frequency test
(section 5.7)

Routine power frequency test
(section 7.1)

No change.

< IEEE




ltem List Review

#New Business

IEEE C37.09-2018

Class C2: Very low probability of restrike during capacitance current breaking as demonstrated

by specific type tests (4.10.9.1).

4.10.9.1.1 Class C2 test preconditioning

Capacitance current switching tests for class C2 circuit breakers shall be made after performing short-circuit
test duty T60 in Table 1 as a preconditioning test.

Class C1: Low probability of restrike during capacitance current breaking as demonstrated by

specific type tests (4.10.9.2).

4.10.9.2.1 Class C1 test duties

The capacitance current switching tests for class C1 circuit breakers shall consist of test duties as specified
in Table 7 without preconditioning (4.10.9.1.1).

Standard does not allow preconditioning but does not say anything about other duties.

KEMA’s experience that preconditioning, or any other interruptions will clean contacts and will reduce probability of
restrikes.

What is other labs experience on preconditioning and how it effects probability of restrike for SF6 and VI? Does
input/recommendation for next revision of IEEE C37.09 is needed?

Now IEC 62271-100:2021 matches Class C2 test preconditioning but does not say anything about C1 class. Does
input/recommendation for STL Guide is needed?




1)
2)
3)
4)
o)
6)
7)
8)

9)

Schedule PC37.09 Amd1

First meeting, April 12, 2022, Orlando/FL

Second meeting, October 18, 2022, Burlington/VT

Third Meeting, April 18, 2023, Clearwater/FL

Collect proposals through 2022/2023

Review proposals/open points during F22 / S23 / F23 | S24
Prepare D1

Form ballot group (validity 6 month) by fall of 2024

Initial Ballot end of 2024 (F24 ask HVCB for permission to ballot,
form CRG)

Discuss Comments in CRG and S25 meeting

10) Prepare D2
11) 1strecirculation and comment resolution before S25
12) Finalization in 2025

(PAR expires December 31, 2025)

¢ IEEE



Motion to Adjourn

¢ IEEE



Thank youl!
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Category

Page

Sub-clause

Item List - Amendment to C37.09

Comment Proposed Change Proposer To be prepared by Status Remark F22 Remark S23 Remark F23
Low-Temp Test— TL and TLL are Define TL and TLL Ted Burse Andrew Chovanec, John  in progress Issue clarified by Ted's Input from Andrew There was discussion whether
neither defined in .09 or referenced in Webb, Jeremy presentation, common item Chovanec,rewrite proposal to language should be added
. .04 Hensberger, Devki with #17 harmonize with IEC and to that lock out is not permitted
E Technical & “naie Sharma, Neil Mc Cord allow flexible test procedure  during temperature testing.
Language needs to be added
to make it clear
Requirement to perform all Requiremnt to be added? John Webb John Webb minimum enclosure only for
9 Technical interruption tests in @ minimum the test where it is relevant
volume enclosure?
there are no requirements to test the Jan Weisker Harm Bannink, Henning  in progress Reason behind proposal to Input from Dan, Necessity of ~ Proposal partly accepted.
integrity of Vacuum Interrupter (VI) Milnikel, Eldrige Byron, be made more clear, new integrity check generally Integrity with different
X unit in an enclosure filled with SF6 Neil McCord, Frederico di roposal to be prepared, accepted ossibilities will be introduced,
13 Technical 56 4.86.6 Michele, Leslie prep prep ’ znal text to be provided
Falkingham, Dan
Schiffbauer
mention of high temp tests but not Check C37.016-2018, clause Andrew Chovanec  Henning Milnikel, Andrew in progress cooperate with people of There was discussion whether
defintion/procedure 7.11.5.3 for common clause Chovanec item #3, review wht is language should be added
X existing in C37.016, come that lock out is not permitted
1 Technical 87 4.14 up witr?common new text during temperatureptesting.
Language needs to be added
to make it clear
clarify accessible spots for John Webb John Webb, Henning in progress not discussed in F22 not discussed in S23 not discussed in F23
24 Technical 445 temperature measurements Milnikel, Mike Crawford,
Jake Walgenbach
4.8.2.9 is a poorly worded section, The word "If* in a standard leads  Neil McCord Neil McCord, Victor in progress Proposal from Neil and Victor  To be discussed
regarding unit tests and tests of a to disagreements. Savuliak
single pole of a three.phase circuit- > The tests required to prove the
breaker concept are not listed.
> |s one opening test required?
> | have been asked to perform a
three phase closing test based on
this. It is not clear in this language
why closing is needed. | will say
26 Technical 4829 that with tulip contacts in SF6 this
is not necessary.
> Should those tests have a real
TRV.
> Are these test three separate
and independent currents?
> Or is this three interrupters in
series with one current and
voltage?
\Atlot it fena




Item List - Amendment to C37.09

Category Sub-clause

Comment Proposed Change Proposer To be prepared by Status Remark F22 Remark S23 Remark F23
A closely related item is the voltage Dan Schiffbauer Jan Weisker, Leslie in progress Input from Dan, to be Values to be harmonized with
condition check defined in IEEE Std Falkingham, and Dan combined with #30 IEC, test of insulation to
C37.09 (2018) and IEC 62271-100 Schiffbauer ground remains required for
(2017). They are not the same. LT breaker
I wanted to ask for some discussion
during the meeting about why they are
not the same and if we could consider
alignment with -100.
As already discussed on the phone, | Denis Baecker Victor Savulyak, Harm in progress procedure to be agreed, To be discussed
would like to bring in a topic regarding Bannink, Jan Weisker clarifying which stresses may
IEEE C37.09 subclause 4.8.5.4 be combined to fulfill service
Service capability and circuit breaker capability
condition.
29 Technical 54 4.85.4  Itwould be good to get a better
clarification regarding procedure to
demonstrate the service capability like
I"2*t needs to be reached to
successfully demonstrate the service
capability.
And please consider the “can be Denis Baecker in progress to be included in #27 To be discussed
performed” in 4.8.5.4.3 Condition
30 Technical 54 4.8.5.4.3 check after meeting service capability
tests. “Can be” is a bit weak in this
case.

27 Technical

Victor Savulyak Victor Savulyak, Andy in progress To be discussed

31 Technical 86 4.10.9.2.1 Chovanek, Jan Weisker
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