Minutes of Meeting

WG: C37.09 Standard Test Procedure for AC High-Voltage Circuit Breakers with Rated
Maximum Voltage above 1000V

Chair: Xi Zhu
Vice Chair: Victor Hermosillo
Secretary: Mike Skidmore

First Session (1:30 PM — 3:15 PM) - October 10, 2016

Location: Pittsburgh, PA
Participants: 29 Members
43 Guests
(56 total members in WG - Quorum requirement met)

All members and guests introduced themselves

Session #1 attendance list circulated and the chair asked all attendees to sign the roster
and provide affiliation if not noted on the roster.

Chair presented the agenda (Document 149) in central desktop

Chair said that MOM (meeting of minutes) are posted and sent out via email after the
Spring meeting. There were no comments received for corrections to the Spring 2016
MOM. The meeting minutes approved as posted in the IEEE PES switchgear website.

The first ballot made (July 25, 2016 to August 24, 2016)

114 returned on first ballot
84 approved

22 negative

8 abstained

88% voted

80% approval rate

492 comments

A comment resolution committee was created and committee viewed 492 comments
and preliminary dispositions proposed.

CRC preliminary disposition on all comments sent to the WG members and guest on
Oct.3. Foreseeing the time constraint in the fall meeting, the chair requested the whole



group to review the preliminary dispositions and let him know if one wants to discuss a
particular comment in the meeting. Based on the CRC’s recommendation and
feedback of above email, 42 comments were decided to be discussed in three sessions
in Pittsburgh, including the comments not registered in the initial ballot

All documents are available in central desktop

Key Documents:

Document 144 is Draft 2.5 sent out for ballot.

Document 148 is for preliminary dispositions.

(Document 148 will be updated based on discussions from meetings in Pittsburgh)

WG (Working Group) member list reviewed and updated based upon requirements and
contributions to WG

Project outlook

First ballot done as scheduled

PAR expires December of 2017
Submit to RevCom after recirculation
Target December 2017 for completion

Chair estimates that the WG revised approximately 50% of the document.
Disposition status can only be three alternatives. Definitions of accepted, rejected,
revised and TBD (still up to further discussion).

Total comments = 492
Accepted 224
Revised 137

Rejected 105

TBD 26

No disposition O

When we go to recirculation. The Chair suggested that balloters should provide very
specific comments with a clear direction to update the document.

The chair moved to discuss listed comments:

Comments Resolution Discussion

i-24 Helmut Heiermeier, Line 407




Definition of conditions to obtain correct condition of the last half wave. Definition is
correct but only considers lab condition matching requirement. Denis proposed to reject
the comment since definition is correct but testing should reproduce the conditions with
correct major loop and duration. Values given in tables. Depend on minimum clearing
time calculated by standard or other DC time constant. Clarification in Annex C is
possible. The intent of the definition is that it is evident that the DC time constant is the
standard value. We can add that specifically the time constant used is 45 ms. More
wording could be added to Annex C.

Change disposition as revised. Add to the existing note line 410-411 “in a circuit with a
time constant of 45 ms.”

i-478 Mauricio Ariztizabal, Line 412

“Iinitiation of the opening operation” not properly defined.

Anne Bosma, some breakers do not have releases. Count the time from initiation of the
operation signal.

KEMA some breakers start with no delay. We know when we initiate the signal, this is
the measurable quantity.

Chairman, accept this comment. Reword the definition and simplify.

i-479 Mauricio Aristizabal, Line 544

There is no pass/fail for acceptable constant resistance value after test.
Mauricio, what is the limit for continuous current? | suggest to use 20% which is in IEC.

Anne Bosma, IEEE C37.100.1 has a clause limiting to 20%. He suggested we reference
C37100.1 standard. Sets a limit for production testing.

Leslie Falkingham, if you make and pass a continuous current test, you have passed
regardless of the final resistance value.

Denis Dufournet, good idea to refer to IEEE C37.100.1.

Steve Cary, This is a test method C37.04 does not have requirement. This is a tight
tolerance in medium voltage breakers.

C37.09 should have this requirement, C37.04 will have the required continuous current
rating.



Sushil Shinde, first sentence in section discusses this, resistance measurement should
be used for the production criteria not as a pass/fail criteria.

Ted Burse, you can simply establish the margin based on the temperature results that
were measured and calculate what is the maximum resistance that would still pass the
test. In C37.100.1 pass fail is based on the temperature rise values, this standard
suggests +100% for fault test, 20% for continuous current test.

Ken Edwards, reason is not to pass/fail breaker but to measure in order to establish
maximum for field.

Conclusion: change the disposition status of REVISED, add a note stating that
resistance measurement is not pass/fail criteria, but is only important for establishing
the production and field limits for this parameter.

i-37 Helmut Heiermeier, Line 750

Maximum contact opening time. Helmut accepts, no need to change.

i-186 Steven Chen, Lines 790

Denis Dufournet Same value but different thing. There are two 18 degrees 778 is
alpha, difference when min arcing time you delay by 18 degrees to obtain
demonstration.

Determine interrupting time is reduced by 18 degree to consider the precision in
determining minimum arcing time (d alpha). Equation is all in degrees. Tw should be
given in electrical degrees.

Conclusion: Change status to REVISED, Denis to make corrections to equation and
check that units are consistent in time (ms).

i-328 robert Cohn, line 874

Went through document and seemed to be suitable to move graphs to annex.
Graphs appear to show examples, move to annex?

Denis Dufournet, to be decided. These graphs came from IEC with the same format.
Time irrelevant, just a graphic representation. IEC kept these graphs on purpose to
illustrate current waveform change. Proposal is to rewrite 910 stating, “the graphs are
Figures XX are for illustration only.”



Arben Bufi, numbers are not readable, add note-stating scale or remove.

Anne Bosma, frequency is irrelevant; it is just showing how the currents behave.
Chairman, propose to keep graphs in place. This is a new procedure, maintain graphs
in place to keep clear representation/illustration of description. Idea is to demonstrate
how current behaves. Change to revised. Figure 1 to Figure 8 should include

clarification.

Additional comments, Line 840, add words for clarification “example is provided for
illustration only”.

i-72 Anne Bosma, line 1072

Paragraph removed together with Figure 9.

Chairman, if the circuit breaker has internal components that will modify the TRV
(resistors, capacitors). Test equivalent if effect of component is included in TRV.

Anne Bosma, breaker is a black box, this clarification is unnecessary. Apply required
TRV and the effect occur with components inside breaker.

Sushil Shinde - If any of the breaker components are modifying TRV then these are
considered to be part of a circuit breaker. And anything which is part of the breaker
should be treated as a black box. If the TRV is modified by this black box then it should
not be modified. Once the prospective TRV is set as per the standard then it should not
be modified based on breaker response.

Denis Dufournet, if the breaker has an opening resistor, the circuit breaker will modify
the TRV. IEC 62271-100 has annex R. Refer to this standard and remove this
paragraph. It is rare to test breakers with opening resistors. There is not enough detalil,
in some cases you may have an incorrect test in which the test parameters are not
correct. Would need to add 15 pages to cover this aspect. Better to add reference.

Helmut Heiermeier. In direct test you can see the breaker as a black box. In synthetic
testing you cannot use this approach. Prefer reference to IEC standards, it is a question
on test procedure.

John Webb, withdraw comment and keep IEC 62271-100 as a normative reference.

Conclusion: change status to REVISED. Remove line 1072 to 1080 and Figure 9, add
reference to Annex R of 62271-100 and make 62271-100 normative reference.



i435 John Webb, Line 1078

Discussed and rejected

i122 Ted Olsen , Line 1081

Discussed and rejected since the Figure will be removed from the document.

i14 Roy Alexander, line 1187

Roy Alexander, Some tests should be conducted at maximum pressure. Perform a test
to demonstrate that lockout pressure is worst case. In some cases, higher pressure can
be worst condition. For example, if there is significant reduction in speed or flow
dynamics change.

Denis, it has been demonstrated that worst case test condition is lockout pressure. In 30
years it has always been a better condition to have the maximum possible pressure, so
lockout pressure is the most stringent condition. Higher density is critical for both
thermal and dielectric interrupting phases. No evidence in testing that rated pressure is
a worse condition than lockout pressure.

Chairman, we need to show evidence to the contrary in order to prove a case in which
rated pressure is the worst condition. No evidence is being presented.

Comment rejected unless there is evidence

i436 John Webb, line 1188

Measurement of opening time in 4.9.2.9. This is again in 4.9.6.3 line 1620. No harm if
included in two places. You can reject, | think it is redundant.

This will go into definitions dictionary.
Denis Dufournet, minimum clearing time is included in definitions.

Anne Bosma, measure closing time for making tests. Closing time should be added.
Need to determine pre-arcing time.

Conclusion: , delete 4.9.2.9 and add closing time to 1627. Speed/travel if applicable.
John Webb to prepare and send text. Modify disposition to revised.

i77 Anne Bosma, line 1188




Comment set to revise

Closing time will be added to c). Also, “if applicable” to be added to speed/travel.

Second Session (3:45 PM —5:30 PM) - October 10, 2016

Location: Pittsburgh, PA
Participants: 17 Members
30 Guests
(56 total members in WG - Quorum requirement not met)

Chair asked if there were any introductions of new members or guests that were not
present in Session #1.

Session #2 attendance list circulated and the chair asked all attendees to sign the roster
and provide affiliation if not noted on the roster.

The chair moved to continue discussion on selected comments:

Comments Resolution Discussion Continued

1266 to 1270 Terry Woodyard, line 1477, 1484, 1495, 1501, 1516
Add cross-reference interrupting test duty nomenclature from 1999.
Kirk Smith, do not change the table, add an informative note.

John Webb, just explanatory.

Anne Bosma, it is not new, no need to change it was already done on C37.09b-2010. It
would be a step back.

Already introduced seven year ago. Proposal to reject.

Conclusion: this nomenclature is not new, they appeared before (7 years ago) it would
confuse people. Comments i266 to i270 are rejected. In addition, clarification notes are
already in Document page 30 lines 1101 to 1105.

i441 John Webb, line 1556

Service capability uses combination of T60, T100s and T100a. Is the text clear to
everyone?



Denis Dufournet, idea was to at least require one T100a or T100s combined with T60.
Originally it was to combine a full T100a/s test sequence and a full T60 test sequence.
Alternatively, an extended T100a/s can be performed.

Ted Burse, in line 1570 it is clear that no more than 5 x T60 should be made, so it
forces a full test of T100a/s.

Conclusion: it is clear as written, reject comment. John Webb agrees.

1345 Edgar Dullni, line 1557

Denis Dufournet this comment should be rejected. This comment is requesting to
perform T100a and T100s. The standard is only requiring the minimum. It is acceptable

to do more.

John Webb, performing one shot of T100a only counts as 100%, it is not more favorable
than T100s.

Conclusion: reject this comment.

1128 Ted Olsen, line 1560

Comment accepted change all “Irated” to “I”.
i419 Helmut Heiermeier, line 1583

Helmut, Why are two different tests specified for voltage withstand? Prefer only one but
can accept as is.

Conclusion: allow dielectric check with TRV application or alternatively dielectric test.
Comment is rejected.

i421 Helmut Heiermeier, line 1569

Denis Dufournet, IEC made comparison between switching impulse and T10 TRV, this
is why 60% value was used. It is not 90% of BIL it is 60% of BIL.

Conclusion: agree disposition and revise text to reflect 60% in line 1598 instead of 90%
and to reflect 80% in line 1605 instead of 90%.

1435, Anne Bosma, line 1609



Suggestion to move 4.9.6 to beginning of 4.9. It would become 4.9.2. No problem to
keep as is.

Chair, Clause 9.6 contains tests of both before and after short circuit tests.
Conclusion: comment rejected change disposition.

1438, Ted Burse, line 1615

Refer to IEEE C.37.100.1 or IEC 62271-1.

Dave Stone C37.100.1 has eliminated grouping. Cannot make this reference. More
tests are required in the equipment.

Ted Burse, you still need to keep the grouping for the service capability. Will draft
wording to replace existing text.

Conclusion: status will be marked as revised and modify text. Ted Burse to provide
wording.

1346, Edgar Dullni, line 1642
IEC 62271-1 allows +10 degrees C rise after short circuit breaking tests.

Denis Dufournet, it makes sense to allow a higher temperature rise in a breaker that has
gone through short-circuit testing.

John Webb No correlation between +10 K and 200% increase in resistance.

There may be practical difficulties running temperature rise test that requires mounting
thermal couples to the current path which could alter the initial condition of the current
path.

David Stone 4.8.5.5 version from 2005 allowed +10K this was removed

No unanimous consensus can be reached after 30 minutes of discussion. Chair
suggested further comments to be submitted when this standard is out for recirculation.

Conclusion” : remove the second part of b) and only “...rated maximum voltage in the
open position.” Make a contact resistance measurement, if less than 200% then pass. If
it exceeds 200%, test is failed.

i5 Denis Dufournet, line 1648



200% is too stringent and does not provide indication of the condition inside.

David Stone discussed in the past. Thermal runaway test to check. Breaker is
approaching the end of life. It is not expected to meet temperature rise. Important thing
is that it is stable and will not go into thermal runaway.

Conclusion: proposal accepted, increase to 250%.

1303 Ted Burse, line 1723

Line up with C37.100.2, why have two versions?

John Webb asked for two years PAR extension, but will go to ballot soon. There will be
an amendment to C37.09 after C37.04 is finished. A reference can be made to

documents that are in ballot.

Roy Alexander, it will then depend on another document. Leave it as it is and deal with it
down the road.

CRC review comments:
Denis: it should be done when C37.100.2 is approved. At this stage it represents
too much work and delay the project.

Ted Olsen: as we cannot wait for C37.100.2 to get completed

Conclusion:, comment rejected, will revise C37.09 if necessary after publication of
C37.04 and C37.100.2.
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Third Session (2:00 PM — 3:45 PM) - October 11, 2016

Location: Pittsburgh, PA
Participants: 27 Members
32 Guests
(56 total members in WG - Quorum requirement not met)

Chair asked if there were any introductions of new members or guests that were not
present in Session #1 or Session #2.

Session #3 attendance list circulated and the chair asked all attendees to sign the roster
and provide affiliation if not noted on the roster.

The chair moved to continue discussion on selected comments:

Comments Resolution Discussion Continued

i- 347 Edgar Dullni, Line 1818

Comment:
Why is the designation of test duties by CS1 and CS2 necessary? This could give some
confusion with LC1, CC2 etc.

Proposed Changes:
Reconsider the use of CS1 and CS2. If these terms are used, they need to be defined
under the definitions clause.

Preliminary Disposition:
Revised (Denis/Ted).

Anne Bosma, Denis Dufournet, simplify the description of the test duty.

Conclusion: comment accepted, remove CS1 and CS2, LC1, LC2, CC1, CC2, BC1 and
BC2 will be used.

i- 460 John Webb, Line 1946

Comment:

"For practical reasons" ... It doesn't really matter, we either allow preconditioning in
excess of 3x T60 or not; similarly | can't think of a reason to only permit extra operations
for breakers less than 72.5 kV. (I can think of why, based on technology it might be
desirable or not, but that isn't the business of the standard). | am in favor of allowing but
there should be some limit | think. How about 50% of the electrical endurance capability
as required and computed in accordance with 4.9.5.4.
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Proposed Changes:

The manufacturer may choose to add other test duties to the test duty T60
preconditioning tests. Except by agreement between manufacturer and user, the
accumulated interrupted current by these preconditioning tests shall not exceed 50% of
the electrical endurance capability required by and computed in accordance with
4.9.5.4.

Preliminary Disposition:

TBD (Denis/Ted)

Disposition Details:

Denis: the text should be taken as it is. It is the choice of the manufacturer to add or not
other interruptions. He takes risk by adding more and is responsible if the circuit breaker
fails.

Hermosillo, you may want to perform a full T60 test and then test LC, CC or BC. It
allows combination of both tests.

Denis, Ted: If manufacturer chooses to “overtest” why should he be prevented from
doing so?

Conclusion: disposition is comment rejected.
i- 45 Helmut , Line 2226

The test circuit used to demonstrate class CO shall be capable of producing multiple
restrikes, and shall provide sufficient energy for each restrike to charge the load
capacitor to 3.0 per unit voltage.

Comment:

The recovery voltage appears across the breaker needs to reach three times of the
peak test voltage after initial interruption in order to produce sufficient stress to test if the
breaker would restrike. The original wording is fine but needs to clarify the ‘per unit
voltage’.

Conclusion: change wording to “3.0 times the phase to ground peak test voltage”
instead of “3.0 per unit voltage”. Change status to REVISED.

i-187 Terry Woodyard, Line 2580
Comment:

M1 and M2 class breakers are not defined anywhere in this document, C37.06-2009 nor
in PC37.04 draft 2.7

12



Proposed Changes:
Delete all references to M1 and M2 class circuit breakers

Preliminary Disposition:
Revised (Dan Schiffbauer/Victor)

Discussion

Steve Cary, C37.04 will revised to include definitions of M1 and M2 classes.

John Webb, it is possible to reference C37.04 if it is in ballot. The definition can be kept
in C37.09 for completeness and then a decision is made as the other standard
progresses.

Disposition Details:
Comment rejected: No changes for now. To check again as C37.04 goes to ballot.

Note: Chair asked if he could have draft document of C37.04 to post in C37.09 in
central desktop. Steve Cary to send draft document of C37.04 to Xi.

i275 Steven Chen, Line 2580

Comment:

1. M1 and M2 classes are not defined and rated in C37.04.

2. When low and high control voltages are considered, it is not necessary to run
mechanical endurance test at these abnormal voltages. The operational conformance
should only need to be verified between endurance test cycles and at the end of the
test, with including sufficient operations at low and high voltages.

3. It can be an unnecessary burden on manufacturers and labs to follow this new test
sequences.

Proposed Changes:
In general, similar to the requirements in current C37.09, with including more specific
operational conformance tests.

Preliminary Disposition:
Revised (Dan Schiffbauer/Victor)

Dan Schiffbauer, the additional initial pre-test and final after-test operations can be
counted for the 2,000 and 10,000 operations.

Disposition Details:
1. Agree to replace M1/M2 as indicated in disposition i-275
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2. Operation at minimum, rated and maximum control voltage is possible in the
substation. Inclusion of these voltages during type testing demonstrates not only
operational stability but also accumulates electrical stresses consistent with the entire
range of possible supply voltage and therefore should be part of the mechanical
endurance test.

3. Allow for pre- and post-test operations to count for total number of tests.

Conclusion:, Dan Schiffbauer to change table to reflect IEC requirements, simplify test
duties, clarify operation count in Table 11 and M1 and M2 classes counts to be 2000
and 10000 totals.

i87 Anne Bosma line 2588 (added to agenda)

This comment was not included initially in presentation, will be added to discussion.
Remove 4.14.5. “Remove the entire subclause, information is already in the last
subclause.”

Conclusion: Dan Schiffbauer, will remove 4.14.5 and make necessary changes in above
clause to capture all the requirements. Operating sequence should replace operating
cycles in Table 11.

i470 John, Line 2650

Comment:

C37.09-1999 removed the exemption for "indoor" (at the time) circuit breakers from the
low temperature test. We should allow for "indoor" circuit breakers to be tested
separately from the switchgear structure.

Proposed Changes:

New subclause g): Circuit breakers intended for use in enclosures may be tested in a
single complete vertical structure, equipped with space heaters if normally provided, or
at the option of the manufacturer may be tested without the enclosure however in such
a case, no space heaters other than those which may be normally supplied with the
circuit breaker may be employed, and a suitable arrangement to simulate the load of
any MOC switches must be present.

John Webb, possibility to have breaker tested without the enclosure. OK for draw-out
circuit breaker intended for use in metal-clad or metal enclosed switchgear.

Preliminary Disposition:
TBD (Dan Schiffbauer/Victor/Ted Olsen)

Disposition Details:
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Dan/Victor: Would like to hear from the group. Cold test without the enclosure should
be more severe from the standpoint of thermal time constant. However, are there any
other issues related to the enclosure which will be missed due to its absence?

Ted: should be rejected, at least in part that a circuit breaker does not necessarily
occupy a “single vertical structure” and because this modification would needlessly
cause repetition of tests when the same circuit breaker operator is applied in multiple
types of equipment.

Disposition: revise and make changes

Allow for testing of circuit breakers intended for use in metal-clad or metal enclosed
switchgear.
John Webb to send wording.

i-373 Robert Goodin, Line 2714
Comment:
Don't agree with complete BOM in test report

Proposed Changes:
Catalog number with major parts identified (VI, MECH contact fingers)

Preliminary Disposition:
Revised (Dan Schiffbauer/Victor/Ted Olsen)

Disposition Details:

Revise test to require traceability to the complete BOM of test object.

Ted: detall is itself not sufficiently precise. Further what is the meaning of “traceability to
the complete BOM"?

Identification of the test object. Need to find better place to include for all tests.

Sushil Shinde - The test object should be identified by list of major components and not
by complete BOM. The labs typically verify list of BOM or major component list only if
the test is requested to be performed as per relevant standard and certification is
needed. In the case of development test and tests performed per client request labs are
typically do not include the list of BOM in to the test report issued to the client. However
the labs can include major components and include note stating that the relevant
drawings have not been verified.

Anne Bosma: IEC 622271-100-1 proper identification of test object.

STL guide provided guidelines for identification of test object in case of certified test
report.

15



Remove line 2714 and add major part identification as a general requirement at the
beginning of test requirements. Can refer to IEC 622271-100-1 for proper identification
of test object.

i- 253 Stan Billings, Line 3024

Comment:

It has been my understanding that the most severe condition at minimum voltage is with
maximum pneumatic/hydraulic operating pressure because more effort may be required
to release the valve when loaded at the higher pressure.

Proposed Changes:
Change "...minimum pneumatic/hydraulic..." to "...maximum pneumatic/hydraulic...”

Preliminary Disposition:
TBD (Xi Zhu)

Disposition Details:

This was changed in earlier discussions from 'maximum’ to 'minimum’. Will discuss it
again if the changed made earlier was current action.

Conclusion: accepted.

i-91 Anne Bosma, Line 3093

“5.13.2 Spring charged mechanisms

The charging motor of a spring-driven circuit breaker operating mechanism shall replace
the spring stored kinetic energy within a maximum time of 15 s after being used during a
close operation when rated control voltage is maintained at the motor terminals.”

Comment:
This requirement is not applicable to circuit breakers used with auto-reclose duty cycle
(i.e. 0-0.3 s-CO-3 min-CO)

Proposed Changes:
Change to reflect the comment.

Preliminary Disposition:
TBD (Ted / Xi Zhu)

Disposition Details:

Xi: This clause is part of Production Test. This maximum 15 s recharge time would still
meet the auto-reclosure duty. Changed word ‘replace’ by 'replenish’ and delete 'kinetic'.

16



Ted: should be revised, but | still disagree that the endurance test should be done with
every operation a reclosing operation — wholly unrealistic with respect to actual service!

Conclusion: 5.13.1 and 5.13.2 will be replaced with simple statement
“The production test should be done to verify that the circuit breaker can perform the
required duty cycle.”. Change status to REVISED.

i-93 Anne Bosma, Line 3455

Comment:
Remove annex D. It is not related to testing nor does it contain any requirements.

Proposed Changes:
Remove Annex D

Preliminary Disposition:
TBD (Ted / Xi Zhu)

Disposition Details:

For discussion:
Ted: Should be accepted.
Xi: It relates to the conformance test clause 6.1.3, should remain in C37.09?

Should be moved to the application guide.

Line 3124
6.1.3 Method of conducting conformance tests for line closing switching surge factor on
an operating system

A purchaser may perform a field test with the circuit breaker on an actual operating
system in order to determine if its test performance conforms to requirements for its
rated line closing switching surge factor. The circuit breaker will be considered to have
passed its conformance test when the circuit breaker is closed on a random time basis
into trapped line charges, if in 20 tests there are no overvoltage factors greater than the
rated line closing switching surge factor; or only one such event out of 34 tests; or two
out of 48 tests; or three out of 62 tests. Four factors greater than the rated factor, or any
factor greater than 1.2 times the rated line closing switching surge factor, represent
nonconformance.

If the actual system is not greatly different from the standard reference power system, it
is expected that the field test results will not differ significantly from the results obtained
from the simulated study used to establish the rated line closing switching surge factor.
However, if the circuit breaker fails to meet the above criterion, and if the actual power

17



system is significantly different from the standard reference power system, the
manufacturer may conduct a simulated study (witnessed by the user) of the actual
power system and thereby determine the line closing switching surge factor for the
circuit breaker on the actual system. This factor may be substituted in place of the rated
factor and serve as the basis for evaluation of the conformance test.

Conclusion: Comment accepted, Section 6.1.3 and Annex D will be removed and
suggestion made to add to the application guide C37.012 (Roy Alexander) in the future
revision.

i-368 Robert Goodin, 4.14.4 Line 2580
Comment:

Test Procedure is over complicated. Don't see the need for many different operating
duties

Comment rejected

i- 371 Robert Goodin, 4.14.9 Line 2651
Comment:

Test Procedure needlessly over complicated. Agree with voltage changes but don't
need many different operating duties

Proposed Changes:
Harmonize with IEC62271-100 Section 6.101
Disposition Details:

Conclusion: Along with comment i-275, test duties will be simplify, Change status to
REVISED.

i-309 Ted Burse, 6.2, Line 3141

3141 6.2 Indoor circuit breakers

3142 See ANSI C37.54 for all conformance test requirements.
Comment:

It is not required to comply with or even refer to C37.54 to fully comply with the
requirements of C37.09. C37.54 is a stand-alone requirement intended solely for third-
party certification of a circuit breaker that has been previously qualified to C37.09.
Therefore, the inclusion of the reference to C37.54 in this document is also redundant.

Proposed Changes:
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Delete 6.2 in its entirety.

Disposition Details:

Dave Stone: Make informative note move to bibliography.
Get rid of outdoor/indoor.

No need to John Webb i476 “change outdoor to free-standing” Delete heading 6.1 and
6.2 do not refer to C37.54, add C37.54 to bibliography

Conclusion: Delete Cl.6.2 and title of cl.61. Renumber 6.1.1,6.1.2 and 6.1.3t0 6.1, 6.2
and 6.3.

Comment Added to Agenda

Dave Stone (10/5/16 email), Comment number not available, sent via email.
Observations on comments regarding normative references

Specifically comment #'s i-239, i-10, i-381

Line 355 — IEC 62271-1 and Line 381 - IEEE C37.100.1

Dave’s email First point:  The normative reference IEEE C37.100.1 MUST be a dated
as it is currently under revision that will change the clause numbering throughout.

WG Conclusion: accepted. All reference to C37.100.1 will refer to the latest draft.

Dave’s email Second point: There is no reason to make a normative reference of
the IEC document since only the IEEE document should be used — with modification if
necessary. Citing both documents invites conflict. Delete all references to IEC 62271-
1.

WG Conclusion: accepted. All references to IEC62271-1 will be removed and lec
62271-1 will be moved to bibliography.

Dave’s email Third point: It appears that the current published edition (2007) to IEEE
C37.100.1 has been used. The WG is strongly urged to adopt the newer revision (D8)
that will be submitted to RevCom in the next month.

NOTE: the subclause 6.1 Grouping of Tests is being deleted in
both the IEC and the IEEE Common Specification standards. See 4.9.6.2 of
PC37.09 D2.5.

WG Conclusion: Accepted on the reference to C37.100.1 and noted the changes
in grouping.

19



Dave’s email Fourth point: When citing IEEE C37.100.1, the WG is encouraged to
follow the guidelines in Annex A of that document. More specifically, paragraph A.3. As
an example, in PC37.09/D2.5 , subclause 4.20 is written:

4.20 Radio Influence Voltage (RIV) Tests

Radio Influence voltage limits apply for circuit breakers rated 123 kV and above. For
lower voltage ratings, the radio influence voltage is relatively low, and radio influence
effects negligible.

Refer to C37.100.1 for test procedures for RIV test.

The preferred format according to the guideline in C37.100.1 would be as follows:
4.20 Radio Influence Voltage (RIV) Tests

Paragraph 7.3 of IEEE Std C37.100.1-201x applies with the following addition.

Radio Influence voltage limits apply for circuit breakers rated 123 kV and above. For
lower voltage 2835 ratings, the radio influence voltage is relatively low, and radio
influence effects negligible.

WG Conclusion: accepted. Will check where reference to C37.100.1 is made
and follow the example above.

Dave’s email Fifth point: | am disappointed that the WG has not made greater use of
the Common Requirements standard particularly in the case of the continuous current
test and the various dielectric tests.

Dave also committed that the WG in the meeting for not being open minded enough for
changes.

Chair Comment: C37.09 WG assigned a task force to review Dave’s request to
refer more to C37.100.1 for several test duties a few meeting back (happened in
spring 2015 meeting). The task force reviewed C37.100.1 and reported their
recommendations in Fall meeting of 2015. Decisions were made following the
discussions from the task force reports. The chair is regret to see this kind of
comment but assure that the WG is open to good ideas.

Line 341 and 342 Editorial change, remove references to IEC standards. As a result,
take IEC 62271-1 from normative references clause 3 and move to bibliography

Dave Stone: | would like this WG to consider using C37.100.1 for temperature rise test
procedure. Willing to adapt if it is considered to be used as a reference. In two weeks he
will review and send proposal.
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Miscellaneous Discussion

i83 Anne Bosma

iI83 (line 2562) was discussed at the end of the meeting.
Anne’s comment i-83:

“The use of Table 10 is too specific and does not apply to all circuit breakers. It contains
undefined terms such as "dwell time" "Seal-in, slow trip" etc. It is not essential for the
mechanical endurance test nor is there referred to this table anywhere in the
document.”

Anne suggested the WG remove Table 10 as it does contain information stated
elsewhere in the document. Comment for i-83 can be combined with several discussion
items already covered. The Chair and Dan Schiffbauer will revisit this issue and
consider removing the table and/or defining the terms and explore other options. In
Anne’s opinion, it should be removed. i-83 fits other discussion items listed above and
to possibly follow IEC 62271-100 for the mechanical endurance test.
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AGENDA

Greetings, Introductions, Members & Guests Sign in
MOM (Doc 138) from Hilton Head Island Meeting posted and emailed out
Review of Project Status

Initial ballot completed (July 26-Aug. 25, 2016)
e 129 voted. 84 approved, 22 negative (1 without comment), 8 abstained.
» 88% voted, 80% approved.
* 492 comments received
e Public viewing (60 days) completed and no comments received.
CRC (Comment Resolution Committee) formed

All 492 comments reviewed by CRC members and preliminary dispositions
proposed

Preliminary disposition sent out to all WG members and Guest asking for
comments (10/3/16)

Selected comments dispositions (about 40 comments ) will be discussed Monday
and Tuesday (total three sessions)
140+ documents archived in Central Desk. A few important ones:

* Doc 000 - Master WG Document List

* Doc 144 — Draft 2.5 sent out for initial ballot

e Doc 148 — Initial ballot comment disposition (to be posted)

WG Member List review





Project Outlook

1) First Ballot completed before Fall 2016 Meeting - Done
2) A number of Re-circulations by Fall 2017
3) Submit to RevCom after above re-circulations

4) Target completion by Dec. 2017





Comments Resolution Discussion

Thanks to those who voted and provided comments....most of them are considered and
adopted. Please refer to the Doc.148 sent out to all WG members and guests on 10/3/16.

About Disposition Status — Only three official categories:

- Accepted: meaning the exact proposal is adopted into the document. No changes to the original
change proposal will be made.

- Rejected: The proposal is not accepted. No changes will be made;

- Revised: The proposal is accepted in principle, but modification from the proposed wording is
changed.

- We used TBD for undetermined dispositions. But eventually it will be one of the three above.

Total Comments Received = 492
CRC "Accepted" = 224
CRC "Revised" = 137
CRC "Rejected" = 105
CRC "TBD" = 26
CRC undispositioned = 0

NOTE: General comments lacking details of what is proposed for changes will be ended up being
rejected.





Comments Resolution Discussion

i-34 Helmut, Line 407 (Doc 144)

Comment:

the definition of the in clearing time is defined in the phase with intermediate asymmetry. Do we need to
define the "starting condition" of this phase. It is more important to have a proper definition of the last
halfwave condition instead since test labs may have to create this condition in a different way.

Additional comments from 10/6/16 email:

Since time constants of test labs may deviate quite a lot from the required time constants the starting
condition during tests may be different. It is most important to have a proper definition of the condition during
arcing than the starting condition. | agree, if the time constant in a lab is equal to the required time constant
the given definition is ok, but not for different time constants.

Proposed Changes:

remove the: that starts with a minor loop at short circuit initiation

Preliminary Disposition:
Rejected (Denis/Ted)
Disposition Details:

As there are two phases with intermediate asymmetry it is necessary to define with one is considered.
Explanations are given in Annex C. Comment should be rejected. / The distinction between a minor loop
interruption that starts in a major loop, as compared to a minor loop interruption that starts in a minor loop, is
significant. No change is needed.

Dennis 10/10/16 additional notes:

Labs don’t have to create this condition, they must produce the last major loop with the peak and duration
defined in Tables. The parameters (peak, duration of major loop) depends on the minimum clearing time as
defined for conditions in a system with rated dc time constant





Comments Resolution Discussion

i-478 Mauricio, Line 412

Comment:
"initiation of the opening operation" is not properly defined

Proposed Changes:

replace "initiation of the opening operation" with "initiation of the opening signal”

Preliminary Disposition:
Revised (Ted)

Disposition Details:

Revise from "initiation of the opening operation" to "the time when the actuating quantity in the
release circuit reaches the value causing actuation of the release". This language agrees with the
|IEEE glossary of terms.





Comments Resolution Discussion

i-479 Mauricio, Line 544

Comment:
there is no pass/fail value for the acceptable contact resistance value after the test

Proposed Changes:

in order to be in agreement with IEC 62271-1 Clause 6.4.1, a the end of line 544 add "The
measured resistances after the test shall not be increased by more than 20%"

Preliminary Disposition:
Rejected (Ted)

Disposition Details:

The requirement for resistance after testingisin line 1648.





Comments Resolution Discussion

i- 37 Helmut, Line 750

Comment:

The rated interrupting should not be based on the maximum arcing time but an the min arcing
time plus the required arc extinguishing window. This is because special in synthetic tests longer
arcing times than required may be tested

Additional Comments from 10/6/16 email:

| agree that the formula for determining the max required arcing time is correct since it is based
on the required max arcing time. However in line 750 it is just said maximum arcing time. In this
sentence it is not clear whether the maximum required or testing arcing time is meant. Therefore
an adding of the word required would help for clarification

Proposed Changes:

change accordingly

Preliminary Disposition:
Rejected (Denis/Ted)

Disposition Details:

It is already based on the longest minimum arcing time during tests. No change needed.





Comments Resolution Discussion

i- 186 Steven Chen, Line 790

Comment:

See above comment: Should "18 degree" be in this equation since it is already considered and
included in "tw"?

Proposed Changes:
Delete NOTE 1.

Preliminary Disposition:

Rejected (Denis)

Disposition Details:
this 18° should not be confused with the one in tw. Explanation is given in Note 1.






Comments Resolution Discussion

i- 328 Robert Cohn, Line 874

Comment:
Graphs appear to be reference examples. Perhaps better located in an Annex

Proposed Changes:

create annex for reference graphs

Preliminary Disposition:
TBD (Denis)

Disposition Details:

The Figures are only graphical representations of the requirements given in 4.9.2.3.2.2 and
4.9.2.3.3, they should be put in an Annex as suggested
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Comments Resolution Discussion

i- 72 Anne, Line 1072 (discuss with next two comments together)

Comment:

This paragraph should be removed together with Figure 9 as this is not reflecting common
practice. Nor can it be proven by any means that the circuit will provide the same modification to
the TRV as the removed component.

Proposed Changes:

Remove the paragraph including Figure 9.

Preliminary Disposition:
TBD (Denis)

Disposition Details:

Proposal: restrict this paragraph to circuit breakers with opening resistors and make reference to
Annex R of IEC 62271-100
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Comments Resolution Discussion

i- 435 John Webb, Line 1078

Comment:

the 'considered to have passed' is not clear about the case where the actual measured does not
exceed the modified inherent TRV.

Proposed Changes:

change the sentence to read: Contrary to the previous case where it is only the inherent TRV of
the test circuit must meet the parameters given in IEEE C37.04; in the case where a modified TRV
circuit is in place to substitute for capacitors and resistors that are normally built-in to the circuit
breaker design being tested, the actual TRV measured during testing , not just the modified
inherent TRV, must meet the requirements of C37.04, otherwise the test is invalid.

Preliminary Disposition:
TBD (Denis)

Disposition Details:

Proposal: restrict this paragraph to circuit breakers with opening resistors and make reference to
Annex R of IEC 62271-100
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Comments Resolution Discussion

i- 122 Ted Olsen, Line 1081

Comment:

The expression "(e indicated)" appears in figure 9 without any explanation. What is it?

Proposed Changes:

change the sentence to read: Contrary to the previous case where it is only the inherent TRV of
the Explain what "(e indicated)" is.

Preliminary Disposition:
TBD (Denis)

Disposition Details:

see above
Denis 10/10/16 additional note:
Replace “e” by “u” in the Figure
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Comments Resolution Discussion

i- 14 Roy Alexander, Line 1187 (Roy present for discussion)

Comment:

minimum arc quenching medium pressure may not be the worst case. puffer back pressure,
smaller arc size, and effect on flow and heating volume may be more severe at highest density.

Proposed Changes:

some tests should be conducted at maximum pressure.

Preliminary Disposition:

Rejected (Denis)

Disposition Details:

minimum filling gas pressure is recognized as the worst case
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Comments Resolution Discussion

i- 436 John Webb, Line 1188 (see next slide as well)

Comment:

The requirement to measure opening time of the circuit breaker prior to initiating the short
circuit tests is given in 4.9.6.3 and need not be introduced here.

However, given that all definitions from approved standards become part of the online dictionary,
and our intent with the minimum clearing time definition is to have it only apply as an entry for
selecting the appropriate parameters for test duty T100a from Tables 1 and 2, perhaps it is better
to rename this paragraph as Minimum clearing time and move the text out of definitions and put
it here.

Proposed Changes:

See Comment

Preliminary Disposition:
TBD (Denis)

Disposition Details:

instead of covering only
opening times, 4.9.2.9 should cover no-load operations to do before tests
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Comments Resolution Discussion

i- 77 Anne Bosma, Line 1188

Comment:
What about closing times? Making tests are also performed.

Proposed Changes:

Include measurement of opening time.

Preliminary Disposition:
TBD (Denis)

Disposition Details:

instead of covering only opening times, 4.9.2.9 should cover no-load operations to do before
tests
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Comments Resolution Discussion

i- 266 Terry Woodyard, Line 1477 ( Discuss in session |l of Ill)

Comment:
need to reference 1999 test duties for clarity

Proposed Changes:
add "(TD1, TD2, and TD3)“

Preliminary Disposition:
TBD (Denis)

Disposition Details:
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Comments Resolution Discussion

i- 267 Terry Woodyard, Line 1484 ( Discuss in session |l of Ill)

Comment:
need to reference 1999 test duties for clarity

Proposed Changes:
add "(TD4)“

Preliminary Disposition:
TBD (Denis)

Disposition Details:
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Comments Resolution Discussion

i- 268 Terry Woodyard, Line 1495 (Discuss in session Il of Ill)

Comment:
need to reference 1999 test duties for clarity

Proposed Changes:
add "(TD5)“

Preliminary Disposition:
TBD (Denis)

Disposition Details:
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Comments Resolution Discussion

i- 269 Terry Woodyard, Line 1501 (Discuss in session |l of Ill)

Comment:
need to reference 1999 test duties for clarity

Proposed Changes:
add "(TD6 and TD7)"

Preliminary Disposition:
TBD (Denis)

Disposition Details:

Proposed to be rejected, a Table with old and new designations could added if it is not already
done elsewhere
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Comments Resolution Discussion

i- 270 Terry Woodyard, Line 1516 (Discuss in session Il of Ill)

Comment:
need to reference 1999 test duties for clarity

Proposed Changes:
add "(TD8 and TD9)“

Preliminary Disposition:
TBD (Denis)

Disposition Details:

Proposed to be rejected
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Comments Resolution Discussion

i- 441 John Webb, Line 1556 (see next slide as well)

Comment:

The service capability uses any combination of T60, T100s and T100a, not limiting to only those
pairs.

Proposed Changes:

The service capability is demonstrated by performing any combination of test duties T60 (up to
five), T100s and T100a on the same pole in the case of single-phase tests or the same circuit
breaker in the case of three-phase tests.

Preliminary Disposition:
TBD (Denis)

Disposition Details:

other combination of interruptions at T60 and T100s should be allowed taking into account that
one interruption at T60 = 0.4 interruptions at T100s. T100a covers T100s
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Comments Resolution Discussion

i- 345 Edgar Dullni, Line 1557

Comment:

From the clause it is not clear, when to apply only (T60 and T100s) or (T60 and T100a) for the
evaluation of the current integral. Both T100s and T100a should always be used !

Proposed Changes:

Clarify the sentence "The service capability is demonstrated by...”

Preliminary Disposition:
TBD (Denis)

Disposition Details:

See above
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Comments Resolution Discussion

i- 128 Ted Olsen, Line 1560

Comment:

This comment also applies to lines 1564, 1566, 1568, 1569, 1570 (twice), and 1572. If my
comment on page 52, line 1469 is rejected, then change "l rated" in these lines to "I" to match
the identification of rated interrupting current in line 1469.

Proposed Changes:

This comment also applies to lines 1564, 1566, 1568, 1569, 1570 (twice), and 1572. If my
comment on page 52, line 1469 is rejected, then change "l rated" in these lines to "I" to match
the identification of rated interrupting current in line 1469.

Preliminary Disposition:
TBD (Denis)

Disposition Details:
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Comments Resolution Discussion

i- 419 Helmut, Line 1583

Comment:

Why are two different test specified for the voltage withstand after service capability and after
power testst (4.9.6.7 )

Proposed Changes:

Specify one set of condition checks

Preliminary Disposition:

Rejected (Denis)

Disposition Details:

a different test procedure is given in case synthetic tests are preformed, in order to perform the
condition check in the same laboratory without displacement of the test object
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Comments Resolution Discussion

i- 421 Helmut, Line 1596

Comment:

Why to use a TRV peak higher than that of 80% rate lightning value when performing the test with a T10
shape.

The T10 gives a much higher stress to the test object

Additional comments from 10/6/16:

It is still not understood why, using a synthetic method a higher voltage should be tested than with a
real lightning impulse. This is even more not understood since the time to peak using a synthetic T10
circuit is much longer ( and therefore the stress is higher ) as in a lightning impulse test this requires
some discussions

Proposed Changes:

change at least to the same value, better make reference to 60% rated lightning impulse when not
switching impulse test is required

Preliminary Disposition:
Revised (Denis/Ted)

Disposition Details:

the correct value is 60% of rated ligthning impulse as the TRV shape is similar to a switching impulse
voltage
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Comments Resolution Discussion

i- 435 Anne, Line 1609

Comment:
This subclause should be moved to the beginning of 4.9 as this is a condition prior to testing.

Proposed Changes:

Move as indicated.

Preliminary Disposition:

Accepted (Denis)

Disposition Details:
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Comments Resolution Discussion

i- 438 Ted Burse, Line 1615

Comment:

The title of the clause should reflect the title of the clause in C37.100.1. Also, the first sentence of the
clause conflicts with the requirement in 6.1 of C37.100.1

Proposed Changes:

Change the title of the clause to "grouping of tests". Change "Although there is no limit on number of
test samples can be used to fulfill the complete test requirements, it is reasonable in practice to group
some of the tests for one test sample and use a few test samples for the whole test program. Similar
arrangements are made in IEEE Std C37100.1 and IEC 62271-1. Notice that one of the test samples shall
be used to demonstrate the service capability of the circuit breaker defined in clause 4.9.5.4." to
"Grouping of tests may be made in accordance with IEEE Std C37100.1 or IEC 62271-1. Notice that one
of the test samples shall be used to demonstrate the service capability of the circuit breaker defined in
clause 4.9.5.4.

Preliminary Disposition:
Accepted(Denis)

Disposition Details:

Xi: According to Dave Stone 10/5/16 email (see slide later) there is no such clause "grouping of tests” in
C37.100.1 and IEC62271-1 any more. So suggest to delete the whole clause.
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Comments Resolution Discussion

i- 346 Edgar Dullni, Line 1642

Comment:

The 10K higher limit temperatures as acceptance test has been deleted from the old version.
However, IEC 62271-100 cl 6.102.9.2 allows it.

Proposed Changes:

Why not adapting also here the wording of IEC and allowing for 10K higher limit temperatures, if
the temperature rise test is performed?

Preliminary Disposition:
TBD (Denis/Xi)

Disposition Details:

seems reasonable to allow a higher temperature rise after breaking tests
BUT: detail wording needs to be proposed.
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Comments Resolution Discussion

i- 5 Denis, Line 1648

Comment:
Contact resistance < 200% is too stringent

Proposed Changes:

increase the contact resistance allowed change to a higher value e.g. 250%

Preliminary Disposition:
TBD (Denis)

Disposition Details:

should be accepted as contact resistance is a weak criteria to judge the circuit breaker condition
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Comments Resolution Discussion

i- 303 Ted Burse, Line 1723

Comment:

C37.100.2, Common Requirements for testing AC Capacitance Current Switching Devices, is now
in the ballot comment resolution stage. It contains most, if not all, of the pertinent text contained
in this clause. For the sake of document brevity and to maintain alignment between C37.09 and
C37.100.2, the majority of this clause should be by reference to 100.2 with exceptions or
additions stated as required.

Proposed Changes:

Align 4.11 with C37.100.2 by reference, exception or addition.

Preliminary Disposition:
Rejected (Denis/Ted)

Disposition Details:

Denis: it should be done when C37.100.2 is approved. At this stage it represents too much work
and delay the project.

Ted: as we cannot wait for C37.100.2 to get completed
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Comments Resolution Discussion

i- 347 Edgar Dullni, Line 1818

Comment:

Why is the designation of test duties by CS1 and CS2 necessary? This could give some confusion
with LC1, CC2 etc

Proposed Changes:

Reconsider the use of CS1 and CS2. If these terms are used, they need to be defined under the
definitions clause.

Preliminary Disposition:
Revised (Denis/Ted)

Disposition Details:
LC1, LC2, CC1, CC2, BC1 and BC2 will be used
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Comments Resolution Discussion

i- 460 John Webb, Line 1946

Comment:

"For practical reasons" ... It doesn't really matter, we either allow preconditioning in excess of 3x
T60 or not; similarly | can't think of a reason to only permit extra operations for breakers less
than 72.5 kV. (I can think of why, based on technology it might be desirable or not, but that isn't
the business of the standard). | am in favor of allowing but there should be some limit | think.
How about 50% of the electrical endurance capability as required and computed in accordance
with 4.9.5.4,

Proposed Changes:

The manufacturer may choose to add other test duties to the test duty T60 preconditioning tests.

Except by agreement between manufacturer and user, the accumulated interrupted current by
these preconditioning tests shall not exceed 50% of the electrical endurance capability required
by and computed in accordance with 4.9.5.4.

Preliminary Disposition:

TBD (Denis/Ted)

Disposition Details:

Denis: the text should be taken as it is. It is the choice of the manufacturer to add or not other
interruptions. He takes risk by adding more and is responsible if the circuit breaker fails.

Ted: If manufacturer chooses to “overtest” why should he be prevented from doing so?
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Comments Resolution Discussion

i- 45 Helmut, Line 2226

Comment:

Allowing 3 p.u. voltage on the load seems to be quite high. A CO breaker is allowed to produce 1
restrike per operation and therefore the load voltage should no go above 2 p.u.

Proposed Changes:

change correspondingly

Preliminary Disposition:
TBD (Denis)

Disposition Details:
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Comments Resolution Discussion

i- 187 Terry Woodyard, Line 2580 (Discuss in session Il of Ill)

Comment:

M1 and M2 class breakers are not defined anywhere in this document, C37.06-2009 nor in
PC37.04 draft 2.7

Proposed Changes:

Delete all references to M1 and M2 class circuit breakers

Preliminary Disposition:
Revised (Dan Schiffbauer/Victor)

Disposition Details:
Text will be revised to replace M1/M2 with "2000 operation test" / "10000 operation test"
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Comments Resolution Discussion

i- 275 Steven Chen, Line 2580

Comment:
1. M1 and M2 classes are not defined and rated in C37.04.

2. When low and high control voltages are considered, it is not necessary to run mechanical endurance
test at these abnormal voltages. The operational conformance should only need to be verified between
endurance test cycles and at the end of the test, with including sufficient operations at low and high
voltages.

3. It can be an unnecessary burden on manufacturers and labs to follow this new test sequences.
Proposed Changes:

In general, similar to the requirements in current C37.09, with including more specific operational
conformance tests.

Preliminary Disposition:
Revised (Dan Schiffbauer/Victor)

Disposition Details:
1. Agree to replace M1/M2 as indicated in disposition i-275

2. Operation at minimum, rated and maximum control voltage is possible in the substation. Inclusion of
these voltages during type testing demonstrates not only operational stability but also accumulates
electrical stresses consistent with the entire range of possible supply voltage and therefore should be
part of the mechanical endurance test.

3. Respectfully submit that this is a necessary burden.
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Comments Resolution Discussion

i- 470 John, Line 2650

Comment:

C37.09-1999 removed the exemption for "indoor" (at the time) circuit breakers from the low
temperature test. We should allow for "indoor" circuit breakers to be tested separately from the
switchgear structure.

Proposed Changes:

New subclause g): Circuit breakers intended for use in enclousures may be tested in a single complete
vertical structure, equipped with space heaters if normally provided, or at the option of the
manufacturer may be tested without the enclosure however in such a case, no space heaters other than
those which may be normally supplied with the circuit breaker may be employed, and a suitable
arrangement to simulate the load of any MOC switches must be present.

Preliminary Disposition:
TBD (Dan Schiffbauer/Victor/Ted Olsen)

Disposition Details:

Dan/Victor: Would like to hear from the group. Cold test without the enclosure should be more severe
from the standpoint of thermal time constant. However, are there any other issues related to the
enclosure which will be missed due to its absence?

Ted: should be rejected, at least in part that a circuit breaker does not necessarily occupy a “single
vertical structure” and because this modification would needlessly cause repetition of tests when the
same circuit breaker operator is applied in multiple types of equipment.
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Comments Resolution Discussion

i- 373 Robert Goodin, Line 2714

Comment:
Don't agree with complete BOM in test rpt

Proposed Changes:

Catalog number with major parts identified (VI, MECH contact fingers)

Preliminary Disposition:
Revised (Dan Schiffbauer/Victor/Ted Olsen)

Disposition Details:

Revise test to require traceability to the complete BOM of test object.

Ted: detail is itself not sufficiently precise. Further what is the meaning of “traceability to the
complete BOM”?
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Comments Resolution Discussion

i- 253 Stan Billings, Line 3024

Comment:

It has been my understanding that the most severe condition at minimum voltage is with
maximum pneumatic/hydraulic operating pressure because more effort may be required to
release the valve when loaded at the higher pressure.

Proposed Changes:

Change "...minimum pneumatic/hydraulic..." to "...maximum pneumatic/hydraulic...”

Preliminary Disposition:
TBD (Xi Zhu)

Disposition Details:

This was changed in earlier discussions from 'maximun' to 'minimum’. Will discuss it again if the
changed made earlier was corrent action.
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Comments Resolution Discussion

i- 91 Anne, Line 3093

Comment:

This requirement is not applicable to circuit breakers used with auto-reclose duty cycle (i.e. 0-0.3
s-CO-3 min-CO)

Proposed Changes:

Change to reflect the comment.

Preliminary Disposition:
TBD (Ted / Xi Zhu)

Disposition Details:

Xi: This clause is part of Production Test. This maximum 15 s recharge time would still meet the
auto-reclosure duty. Changed word 'replace’ by 'replenish' and delete 'kinetic'.

Ted: should be revised, but I still disagree that the endurance test should be done with every
operation a reclosing operation — wholly unrealistic with respect to actual service!
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Comments Resolution Discussion

i- 93 Anne, Line 3455

Comment:
Remove annex D. It is not related to testing nor does it contain any requirements.

Proposed Changes:

Remove Annex D

Preliminary Disposition:
TBD (Ted / Xi Zhu)

Disposition Details:

For discussion:
Ted: Should be accepted.
Xi: It relates to the conformance test clause 6.1.3, should remain in C37.09?
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Comments Resolution Discussion

i- 368 Robert Goodin, 4.14.4 Line 2580

Comment:
Test Procedure is over complicated. Don't see the need for many different operating duties

Proposed Changes:

Harmonize with IEC62271-100 Section 6.101
Preliminary Disposition:

Rejected (Dan/Victor/Ted)

Disposition Details:

Ted: rejected as precise change required is not specified in the comment.
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Comments Resolution Discussion

i- 371 Robert Goodin, 4.14.9 Line 2651

Comment:

Test Procedure needlessly over complicated. Agree with voltage changes but don't need many
different operating duties

Proposed Changes:
Harmonize with IEC62271-100 Section 6.101.3

Preliminary Disposition:
Rejected (Dan/Victor/Ted)

Disposition Details:

Ted: rejected as precise change required is not specified in the comment.
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Comments Resolution Discussion

i- 309 Ted Burse, 6.2, Line 3141

Comment:

It is not required to comply with or even refer to C37.54 to fully comply with the requirements of
C37.09. C37.54 is a stand-alone requirement intended solely for third-party certification of a
circuit breaker that has been previously qualified toC37.09. Therefore, the inclusion of the
reference to C37.54 in this document is also redundant.

Proposed Changes:
Delete 6.2 in its entirety.

Preliminary Disposition:
TBD (Ted/Xi)

Disposition Details:
Ted: Should be accepted.
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Dave Stone Comments (10/5/16 email)

Observations on comments regarding normative references
Specifically comment #’s i-239, i-10, i-381
Line 355 — IEC 62271-1 and Line 381 - IEEE C37.100.1

First point: The normative reference IEEE C37.100.1 MUST be a dated as it is currently under revision
that will change the clause numbering throughout.
Second point: There is no reason to make a normative reference of the IEC document since only the IEEE

document should be used — with modification if necessary. Citing both documents invites conflict. Delete all
references to IEC 62271-1.

Third point: It appears that the current published edition (2007) to IEEE C37.100.1 has been used. The
WG is strongly urged to adopt the newer revision (D8) that will be submitted to RevCom in the next month.

NOTE: the subclause 6.1 Grouping of Tests is being deleted in both the IEC and the IEEE Common

Specification standards. See 4.9.6.2 of PC37.09 D2.5.
Fourth point: When citing IEEE C37.100.1, the WG is encouraged to follow the guidelines in Annex A of

that document. More specifically, paragraph A.3. As an example, in PC37.09/D2.5, subclause 4.20 is written:
4.20 Radio Influence Voltage (RIV) Tests

Radio Influence voltage limits apply for circuit breakers rated 123 kV and above. For lower voltage ratings, the
radio influence voltage is relatively low, and radio influence effects negligible.

Refer to C37.100.1 for test procedures for RIV test.

The preferred format according to the guideline in C37.100.1 would be as follows:
4.20 Radio Influence Voltage (RIV) Tests

Paragraph 7.3 of IEEE Std C37.100.1-201x applies with the following addition.

Radio Influence voltage limits apply for circuit breakers rated 123 kV and above. For lower voltage 2835 ratings, the
radio influence voltage is relatively low, and radio influence effects negligible.

Fifth point: | am disappointed that the WG has not made greater use of the Common Requirements
standard particularly in the case of the continuous current test and the various dielectric tests.

D. T. Stone, Oct. 5, 2016
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Thank you!
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