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WG: C37.09 - IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers 
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Location:  Saint Pete Beach, FL 
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1.) The meeting started with the chair introduction and introductions of the attendees. The chair 
asked all attendees to sign the roster and provide affiliation if not noted on the roster. 
 
2.) The agenda for the meeting was shown on a projector and the chair reviewed the agenda for 
the meeting and the expected timeline. Refer to Doc. 084 for agenda presented. 
 
3.) The chairman reviewed the minutes of the meeting (MOM) from Asheville.  The MOM from 
Asheville was distributed to all committee members and guests of C37.09 on 10-07-2014 after 
the fall meeting with an e-mail from the secretary (Mike Skidmore).  The draft MOM was also e-
mailed by Mike Skidmore on 4-20-15, to all members and guests of C37.09.  The meeting 
minutes are also posted on the IEEE PES Switchgear website.  The minutes of the meeting from 
Asheville were shown again to the participants on the projector. The Chairman asked if anyone 
had questions. 
 
4.) The chairman entertained a motion from John Webb to approve the MOM from Asheville.  
Roy Alexander seconded the motion. The motion passed unanimously.  
 
5.)  The chairman discussed the structure of the meetings for C37.09.  He said 2 sessions will be 
held on 4-27-15.   
 
6.) The Chairman discussed the project outlook: 
 

1) First Ballot done by Fall 2015 or Spring 2016 Meeting 
2) Recirculation No. 1 ~ 4 by Fall 2017 
3) Submit to Revcom 
4) Revcom decision 
5) Completion by Dec. 2017 

 
Xi plans to have the first ballot by Fall 2015 or Spring 2016. Depending how fast issues are 
resolved.  The working group expects to have one to four re-circulations.  By fall 2017, we hope 
to submit to RevCom. 
 



 
No additional comments received from the Working Group (WG).  
 
7.) The Chairman gave an overview of the project status. There were about 27 new topics to be 
added to the document. He received contributions to most of the topics.  He updated the 
information from the 27 topics into several drafts until he achieved Draft 1.9 which was 
circulated for comments to members of PC37.09.  Draft 1.9 was issued on 3-27-15 where he 
received more than 300 comments.  He updated Draft 1.9 to version 2.0 and he re-issued it to the 
working group on 4-8-15. Before the meeting in Saint Pete, he integrated the majority of the 
comments into the document which was not issued yet to the working group members as Draft 
2.1. The majority of comments were editorial. The chairperson has made determination regarding 
editorial comments. The meeting discussion will focus on a subset of comments. Draft 2.1 will be 
submitted to the WG after the spring meeting. 
 
The Chairman reminded the working group there are a total of 84 documents in central desktop 
that are available to all members and guests.  This includes all presentations and documents that 
will be integrated into the new standard. Chair can resend an invitation upon request. 
 
Document 000 - Master documents with all topics, discussion during previous meetings, and  
WG document list. 
 
Document 061 – History of draft revisions. 
 
Document 079 – All comments received including disposition/resolutions at this point in time. 
 
The chair presented table from Doc. 000 with a list of all topics with current status and references 
to document number of each topic. 
 
8.) Chair asked if there are any other topics to be added to the agenda. No additional agenda 
topics were proposed. 
 
9.) The working group membership and guest list was reviewed by the chair.  The sign-up sheet 
is reviewed and contribution is considered. We propose to move individuals with no participation 
from membership to guest. John Webb and Ken Edwards said that a conference call can count as 
a meeting but you need two meetings / a conference call / or a face to face meeting to be 
reinstated. If you miss two meetings the individual is marked as a guest but if one attends two 
meetings and contributes to the project he/she is back on the membership list again. 
 
The WG received several “undeliverable messages” when sending documents by e-mail.  These 
individuals will be marked as a guest if currently marked as a member and they have not 
contributed to the document.  The WG believes that several members are not active or have 
changed positions and are no longer involved with subcommittee work, etc…  The chair 
reminded members and guests to update their information in the website.  Also, some companies 
may limit file sizes they can receive and maybe this was part of the issue.  In the end, the central 
desktop location is good to have where each and every document can be downloaded. 
 
 
 



10.) The Chair moved to cover selected comments received to date 
 
(Olsen 14) - Delete 62271-1 and use C37.100.1 
John Webb said to keep this reference.  Ted Olsen, defer the decision to the chair.   Dave Stone 
said the C37.100.1 is being revised and should be done soon.  There are new references of 
C37.100.1 and there is a lot compatibility with IEC.  Anne Bosma said section numbers will 
change but IEEE and IEC will have common numbers for the clause/section.  There was some 
discussion about the use of dated references.  A date should be used in the reference if it refers to 
a specific clause within another document. 
 
Conclusion:  The WG to use C37.100.1 instead of IEC 62271-1 move to bibliography.  Xi asked 
Denis Dufournet to check the references to -100. 
 
(Olsen 15) - Delete 62271-100 
Denis Dufournet said we should check to understand what the reference is for within the 
document.  Ken Edwards said to move to bibliography.  General comments were made to “Delete 
if no references are found within the document.” 
 
Conclusion: check all references to this document in text and then decide if necessary to move to 
bibliography. 
 
(Olsen 78) - Delete IEC 62271-101 
 
Mauricio Aristizabal: plan to replace 081 with 101. He said that there is a meeting on 4-28-15 to 
discuss this and a TF (Task Force) will look into references to -101. 
 
(Olsen 80) - 4.8.1.4.2.2 Test duty T100a -Minimum clearing time 
 
John Webb is satisfied with current contents. Perhaps Ted Olson will prepare a written statement 
and then discuss after meeting during conference call/exchange. 
Ted Olson said there is confusion since a minimum can be on minor or major loop. He suggested 
opening for discussion perhaps after this meeting, may take too long to conclude regarding this 
topic. 
Chair: There was a presentation by H. Heiermeier during C37.010 showing the relay time plus 
min opening time may not occur on major loop, then subsequent major loop is tested. 
Determination of minimum arcing time 
4.8.1.4.2.2 Line 26-33 
Ted Olson: Too complex to understand conditions. Propose editorial review to simplify 
understanding. 
John Webb: Tolerance on arcing windows. Test completed to IEC with slightly short window 
would not be accepted according to this procedure (10% tolerance). 
Denis Dufournet: Which part should be revised? We should use the latest draft available at that 
time. Changes completed in the meantime have not been included yet. IEC is still a dynamic 
document. Second CD just issued and test T100a is as described now in C37.09. 
 
Conclusion:  Denis to send Xi the lasted draft “text” on T100a with the latest version from IEC. 
Denis to communicate with Ted to further explain this part of the standard. Wording may still 



need to be modified to make it easier to read. Xi to send Ted the presentation Helmut made in 
C37.010 explaining various arcing times used in tests.   
 
(Olsen 82) - 4.8.1.4.2.2 Comment to be rejected. 
 
Ted Olson accepts to reject comment since new updates will be provided 
 
(Olsen 84) - 4.8.1.4.2.2 Comment to be rejected. 
 
Ted Olson accepts to reject comment since new updates will be provided 
 
(Olsen 91) - 4.8.1.4.3.1 Redundant in document 
 
The Chair explained that the information in this section is not redundant in document.  One is for 
single phase testing and the other is for three phase testing, so it appeared to be duplicated.  
Ted Olson accepts to reject comment. 
 
(Olsen 144 and 145) - 4.8.4.2 Change to i2dt fix the language 
 
Chair: Use RMS or effective value of current. Revise to reflect Simpson’s rule. 
Ted Olson: Use Simpson’s rule to calculate. 
 
Conclusion: Chair to review and revise to reflect Simpson’s rule as needed. 
 
(Olsen 157) - 4.9.2 Things that should be normative should not be in a note. 
 
Ted Olson said this can easily be corrected.  Instead of using “Note:” add the words “Note that 
if..” 
 
Conclusion: The chair will review the document and correct accordingly. 
 
(Olsen 162) - 4.10.1 Change terminology of indoor breakers to S1 and outdoor to S2. 
 
Ted Olson: Need to decide if we use indoor/outdoor or S1/S2. 
John Webb: We need to do it. C37.06 already has definitions. Indoor normally connected to 
cable. S2 breaker need short-line fault. May match well but it is not guaranteed. Check if all S1 
requirements apply to indoor and S2 requirements apply to outdoor. 
Anne Bosma: Line or cable connected. Outdoor/indoor is not synonymous with S1/S2. 
Kirk Smith: C37.06 already has definitions and should be integrated into C37.04. 
 
Defer to C37.06 and information needs to be coordinated with C37.07. 
 
Conclusion: Accept in principal and make the change.  Chair to change all “indoor/outdoor” to 
“S1/S2” within the document to match C37.06 and C37.04… 
 
(Olsen 192) - 4.10.10 capacitive switching Table 7. 
 
Comment: There is a long sentence in table. 



Chair: t1, t3 well defined. 
Ted Olson: Purpose is to include reference to C37.04 not to C37.06 which will disappear.  The 
goal was to pull in C37.06 into C37.04. 
 
Conclusion: Accept in principle, just change reference.  Anne Bosma should review table because 
information does not align with other tables in C37.06.  When checked the long sentence under 
“t1” in table refers to sections in C37.06 which are incorrect tables in latest standard. 
 
(Olsen 214) - 4.14.2 f) What is “ta”? 
Victor Hermosillo said that “ta” comes from mechanical endurance test which has not been added 
yet. It is a time period between subsequent operations that will not cause overheating, undue 
stress on motor changing or coils, other elements of controls. 
 
Conclusion: Will include the definition of “ta”. Need to change “ta” to other so it is not confused 
with arcing time.  We must coordinate with C37.04. 
 
(Olsen 217, 218, 220) - 4.17.1 Delete IEC 62155 
 
Ted Olsen/Anne Bosma: Refer to C37.017 to avoid the conflict.  If C37.017 changes and the 
information is imbedded within the document it is difficult to update C37.09. 
 
Conclusion: refer to 017 and remove table 
 
(Olsen 217, 218, 220) -  4.17.24. Table in C37.017. 
 
Conclusion: same a previous - refer to 017 and remove table 
 
(Olsen  225) - 4.20 RIV Test 
 
Anne Bosma: CC1 is staying, SG4 is dissappearing.   
 
Ted Olsen: Not relevant test today.  Xi will modify his comment to replace with NEMA CC1 
which is updated.   
 
(Olsen 228, 240, 243, 245) - S1/S2 has already been discussed. 
 
Conclusion: C37.09 should be updated to refer to “S1” / “S2” instead of “indoor” vs “outdoor” 
 
(Dufournet 2) – 4.8.4.3  - Service Capability 
 
4.8.4.3 First paragraph not correct anymore and needs to align with C37.04. 
 
C37.04 service capability will change. Text in C37.06 will have to be changed to match with 
C37.04. 
 
Conclusion: Keep consistency between both documents, update as necessary. 
 
(Carmona 2) -  4.8.2.4.4 – Wording regarding choice of units to be tested. 



 
Gil Carmona interpretation is that this suggests one to use only one test unit to perform all tests 
with retrofitting after tests. This may take too long.  It is unclear on the number of test specimens 
allowed. 
 
Conclusion: Gil Carmona to work with Victor Hermosillo to come up with correct wording to 
clarify the meaning of this section. 
 
(Carmona 3) - 4.8.1.3 Regarding DC<20% to be considered a symmetrical current. 
 
Denis Dufournet: in conflict with proposal T100a. 
 
Clarification by GC: Seems to contradict proposal by D. Dufournet. 
 
Conclusion: All power test laboratories and circuit breaker test reports consider DC<20% as a 
symmetrical current. Some measure the exact value, others indicate only DC<20%. It is currently 
universal common practice.   
 
(Anne 3 and 4) -  4.1 and 4.2 – maximum voltage test and power frequency test 
 
4.1 Maximum voltage test is not a test and should be removed from the document. 
 
Chair: this value is embedded in TRV tests based on the maximum rated voltage. 
 
Bosma / Alexander: remove this section. 
 
Ken Edwards: Tests to confirm maximum rated voltage Where do you get rating? 
Neil McCord: Had customer question requiring 252 kV instead of 245 kV. Cannot guarantee that 
it will interrupt the current at this voltage because it wasn’t tested… 
Kirk Smith: Should say, there is no separate test for rated maximum voltage because it is 
embedded in the other tests. 
Pat DiLillo: Some utilities operate at the rated maximum voltage. This is a real issue and in some 
cases it is operated above maximum voltage for a brief period of time. 
 
Conclusion: Xi Zhu to modify the wording and/or delete the first sentence. Remove “however”.. 
 
4.2 Power frequency test 
 
Conclusion: Same revision as 4.1, reword and remove text. 
 
(Anne 6) - 4.4.1 Test conditions 
 
There is a loop in the standards. Section calls for IEEE Std. 4. 
Ken Edwards: If we allow correction factors then we should be specific. 
Anne Bosma: This standard is for circuit breakers and has to be specific about correction factors. 
Ted Olson: Reference item n) of this same clause. 
Gil Carmona: Specify dielectric withstand power frequency test. 



Dave Stone: Refer to C37.100.1, common requirements has been updated. Any of the tests: 
dielectric, continuous current, short-time, peak withstand, RIV, maybe these sections can be 
removed and just refer to C37.100.1 
 
Conclusion:  We need volunteers to review the document and compare with 100.1 to see if 
sections can be removed.  Remove e),” this is the apparatus standard.” Add footnote on e) and n) 
with standards that allow correction factors (ask Ted Olson). C37.20.2 and 20.3 
John Webb to take 4.4 dielectric. 
Steve Cary: to take 4.3 continuous current. 
Kirk Smith 4.18 sealed pressure systems 
Anne Bosma 4.19 PD tests 
Anne Bosma 4.20 RIV 
 
Deadline by June 2015. 
 
11.) The working group committee agreed to adjourn the session. Work will resume after lunch 

 
Session 2 – April 27, 2015  (1:30 PM to 3:15 PM)  
 
Location:  Saint Pete Beach, FL  
Participants:       42 members 
 37 guests 

 
 
1.) The meeting started with the chair introduction and introductions of the attendees. The chair 
asked all attendees to sign the roster and provide affiliation if not noted on the roster. 
 
2.) At the break working group reminded the chairman that short-time current and peak withstand 
current are now included in power tests in the table of contents. These may be separated out in 
the table of contents from power tests and then reference would be made to C37.100.1 for the 
associated tests. 
 
3.) The chairman said they will continue with selected comments where the working group left 
off before lunch:  
 
(Anne 9) - 4.4.3.1 Verification of peak as sqrt(2) of rms/effective value 
 
May be solved by reference to IEEE Std. 4 and common clauses C37.100.1. 
 
Pat DiLillo: Does not agree with moving everything referencing or going to another standard.  
You have numerous documents open to find a single answer and it is not convenient. 
Gil Carmona: Which one is the master standard? He agrees that we do not want to refer back and 
forth. 
Roy Alexander: Common clauses have the specific purpose of covering multiple products. 
 
Chair: Need to read carefully each test description and procedure and assess if it satisfies all the 
requirements. 
 



(Anne 12 and 13) - 4.8.1.4.2.1 Test to be done in sequence O-.3s-CO-3 min-CO 
 
Three-phase tests T10, T20, T60, T100a/s, OP1/2. 
 
Denis Dufournet: We only discuss the arcing time requirement, later we discuss sequence in 
Table 2. 
 
Chair: Table 1 has arcing times, Table 2 test sequence. 
 
Conclusion: Disregard this comment if it is covered in another table. 
 
(Anne 14) - 4.8.1.6 Editorial comment regarding tables. 
 
Place table in a location where it is cited first. 
 
Conclusion: Switch Table 1 and Table 2 but this will be major work since the document needs to 
be rechecked (wording match the correct tables). 
 
Equation 4, unit should be H vs HENRY. 
 
Chair proposal: Remove units from formula. 
 
Add another line that says LL in [H]. 
 
Denis Dufournet: amplitude constant d (peak factor) is not an amplitude constant (line 1511) in 
c). 
 
Conclusion: The chair will review again to prevent confusion and make clear. 
 
(Anne 15) - 4.9.2 Load current switching test conditions. 
 
Anne Bosma: What is the significance of testing load current, it is not a common test? 
Sushil Shinde: for HV switching of capacitive or inductive load, these are already contemplated. 
John Webb: This is a new requirement in 3) 175-250%. What is the purpose? He believes modern 
technology not at risk. 
Eldridge Byron: To cover performance of new devices. (3) 175-250% came from certain values 
of tests, some calibration shots fall in this range. He was trying to cover a complete range of 
possible current values.  
Leslie Falkingham: These are switching tests, not continuous current overload. 
Anne Bosma: If you had 200% of current just before switching this is similar to a fault test. In 
addition power factor is 80% lagging. 
Gil Carmona: Can be overload condition. For how long? 
Pat Di Lillo: There are some current ratings that are not covered and are below T10 level. Could 
there be a new technology that has issues with very low currents? 
John Webb: Manufacturers will check additional current levels for new technology. 
Eldridge Byron: This is a conditional test not a mandatory test. 
Anne Bosma: This covers a critical current at the low range. 



Kirk Smith: This range of tests may be correlated with overload currents in transformers. We 
could check how it compares. He believes this test was added or used to be an issue with air-
magnetic breakers and is probably not an issue today. Do not know of any current technology that 
would have an issue. 
Sushil Shinde: The last discussion was only in reference to medium voltage equipment. 
Carl Schultz: For new technologies users want to know if there is a problem for the range of 
currents in 3). 
Chair: Fault testing x/r=17, power factor is very small. In this case lightly inductive but mostly 
resistive, it does not present an interrupting challenge for the circuit breaker. TRV is small. Is it 
different for medium voltage breakers? 
Stan Billings: Mostly medium voltage test. 
John Webb: This is a conditional test. 
Mauricio Aristizabal: There are no definitions of TRV. 
Chair: It was added by Eldridge, added only for purposes of medium voltage. Add specific 
wording to indicate it is only applicable to MV. 
 
Conclusion: Make clear the test is valid only up to 52 kV rated maximum voltage. Remove 3) 
(175 – 200%) range. Byron concurs. Also we need editorial change to note. 
 
(Anne 16) - 4.9.3 Load current endurance switching test 
 
Anne Bosma: Why would you require an endurance test under load current conditions? Propose 
to remove. 
Pat DiLillo: I do not agree with removing it. 
Roy Alexander: This was for air-magnetic issues. 
Eldridge Byron: This is already in the standard’s current version. 
John Webb: Explain the reasoning for removing load current endurance in the introduction of the 
standards. Reason: this test is never performed because the endurance is demonstrated by…… 
 
Chair: You always satisfy the other requirement. 
 
Conclusion: Delete 4.9.3 and add comment on the introduction to the standard why section 4.9.3 
was removed. 
 
(Anne 17) -  4.12 Line closing switching surge factor 
 
Anne Bosma: This is not a test it is a simulation made for 362 kV and above. Users apply the 
breaker with closing resistors, surge arresters or controlled closing to address surge factor. 
 
Gil Carmona: Proposal to place in Annex. It helps the user…. Others agreed… 
Roy Alexander: Should be added to applications guide C37.010. 
Helmut Heiermeier: We just removed this from C37.010. 
 
Chair: Need to agree on placing back on C37.010 or to include in Annex. 
 
Conclusion: This will be moved to the Annex in C37.09 
 
(Anne 18) - 4.14.2 Low temperature operating tests 



 
Anne Bosma: This is a poor copy of the IEC procedure for testing low temperature. 
 
Victor Hermosillo: There are three main differences between the proposed procedure and IEC. 
The first is that there is only one soak period of 24 hours in the closed position, at the end of this 
period the breaker is opened. This is important to ensure that the breaker can interrupt and open 
the circuit. IEC has a second soak period of 24 hrs. in the open position, this is not included. 
Nevertheless, there are 50 subsequent operations with C, O and CO cycles. The second difference 
is that there is only an initial and final check on leakage, to assess the leakage from start to finish. 
IEC requires leakage rates at ambient, hot and cold with specified limits. If a dead-tank breaker 
with tank heaters is tested at cold temperature using an accumulation method, then there are 
practical limitations in obtaining a steady temperature inside the accumulation volume. The 
proposal includes start/end leak checks and an accumulation test could be performed at the end. 
The third variation is the two-hour loss of power without lockout. This would lead to over 
dimensioning of the tank heaters. In practice, due to wind, the lockout will be reached in a few 
minutes. 
 
Conclusion: Victor Hermosillo to review and modify (update) with Anne Bosma, Sushil Shinde 
and Mauricio Aristizabal. 
 
(Roy 4, 5) – 4.10.5 - Capacitive switching 
 
General discussion on capacitive switching and this section needs more.  He desires a “CO” 
operation and this is what the equipment will see in the field. 
 
Conclusion: test lab should be able to accommodate for no drop in voltage.  Roy to work with Xi 
to update sections accordingly 
 
(Roy 4, 5) - 4.10.9.1.1.3 Alternative of separate making tests 
 
Roy Alexander: No need to explain why it is being done. Delete the note or make it correct. 
There was influence of SF6 in the drafting stage. No need to talk about turbulence. CO tests 
should be done. 
 
Conclusions: Take note away. Lines (2545 and 2720) to be deleted. 
 
(Roy – 12) - 4.10.11.3 Criteria for class C0 
 
With direct test additional restrikes can be verified. With a synthetic test we know that the first 
restrike happened since the voltage goes away during the test.  There is no knowledge about 
subsequent restrikes.  Direct tests this is not a problem. 
 
Anne Bosma: Purpose is for distribution not for HV, which use synthetic tests. 
 
Helmut: Arresters will be used…. 
 
Conclusion: Indicate that for C0 qualification direct test is required to confirm only one restrike 
for operation. 



 
(Roy – 13) - 4.11 Inductive load switching 
 
Roy Alexander: M2 mechanical endurance is not related to electrical endurance. 
 
Conclusion: Proposal is to remove 2943 to 2949, third and fourth paragraphs. Chair agrees. 
 
(Chow – 14) - IEC/IEEE 62271-37-082 
 
No need to repeat references to ANSI S1.1., S1.4 and S1.13. They are already included in 
IEC/IEEE 62271-37-082 which is already mandatory. 
 
Conclusion: We need to check if there are referenced in the body of the standard. Reference 
could be made to the dual logo standard. 4.21.1 and 4.21.2 of C37.09 includes references to these 
ANSI standards. Chow to help the chair review this issue. 
 
4.) General recommendations: 
 
Dave Stone made a comment about editing.   We should try to remove hanging paragraphs. This 
is the text after the main heading, because it makes referencing difficult.  A good example is the 
wording between 4.4 and 4.4.1.  The wording should start with 4.4.1 and the entire section is 4.4.  
This was a suggestion made from other document he worked on with IEEE.   
 
Conclusion: The chair said the document will be updated to remove hanging paragraphs. 
 
 
5.) The working group committee agreed to adjourn the session.   
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AGENDA 
• Greetings, Introductions, Members & Guests Sign in  
• Approval of MOM from Asheville  
• Review of Project Status 


– Discussed and concluded 20+ topics (Refer to Doc 000) 
– Drafts 1.0, 1.1, 1.2,…. 2.0 sent for WG review around 300+ comments 
– Accepted comments above included in Draft 2.1, other TBD today 
– 84 documents archived in Central Desk. A few important ones: 


• Doc000 – Master document, topics, history of discussion, WG doc List 
• Doc061 – History of Draft Revisions 
• Doc079 – Internal Comments and Resolutions up to now 


• Project Outlook 
• Working Group Membership reCheck 
• Any Spontaneous Topics? 
• Discussions and Resolutions on D1.9, D2.0 comments 
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Status of Topics 
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Doc. No. Source of Doc


Q001 PAR Xi Zhu Close 005 N/A


Q002 Critical Current Roy Alexander Close N/A N/A


Q003 800% Service Capability - condition check Sushil, John Close 075 Sushil email 2015-03-25 Draft 1.7


Q004 Splitting Test Duties Denis Dufournet Close 056 Denis Email 2014-10-14 Draft 1.1


Q005 (1). Making and Breaking test Duties; (2).C37.081, 081a, 083 Mauricio, Denis Close 056 Denis Email 2014-10-14 Draft 1.1


Q006 Piecewise Testing Ken Edwards Open


Q007 Multi-Part Testing Method Denis Dufournet Close 056 Denis Email 2014-10-14 Draft 1.1


Q008 Inductive Current Switching Sushil Shinde Close 073 Sushil email 2015-03-23 Draft 1.7


Q009 C37.06.1 Fast TRV Sushil Shinde Close N/A N/A


Q010 C57.13 CT Testing Gilbert Carmona Close 044 Gilbert email 2014-09-18 Draft 1.8


Q011 NEMA SG4 Gilbert Carmona Close 044 Gilbert email 2014-09-18 Draft 1.8


Q012 Cold Temperature Test Victor Hermosillo Close 052 Victor email 2014-09-22 Draft 1.5


Q013 Seismic Qualification for general and nuclear applications Xi Zhu Close 051 from Xi Draft 1.6


Q014 C37.04, 06 Michael Crawford Open


Q015 C37.09a, 09b, 04a Anne Bosma Close 059 Anne 2015-02-02 Draft 1.2


Q016 C37.017 Stan Billings Close 045 Stan 2014-09-16 Draft 1.3


Q017 Summary Table for all Test Duties Ken Edwards Open


Q018 Tolerance for Testing Gilbert Carmona Close 054 Draft 1.8


Q019 Sharing of WG Documents Xi Zhu Close N/A N/A


Q020 Load Switching Test Eldridge Byron Close 046 Eldridge 2014-09-10 Draft 1.4


Q021 IEC62271-100a testing, arcing window Denis Dufournet Close 056 Denis Email 2014-10-14 Draft 1.1


Q022 Out of Phase Duty Elimination Jan Weisker Close


Q023 M1 M2 class discussion from John Webb John Webb Close 083 Draft 2.1 (to be sent)


Q024 C37.09 Errata - 2007 April 18 Xi Zhu Close 072 Xi to make sure changes Draft 1.6


Q025 C37.09 Corrigendum - 2007 Xi Zhu Close IEEE Doc Xi to make sure changes Draft 1.6


Q026 Arc-resistant testing for out door breakers John Webb Open


Q027 Editing of Graphs and Formulas
Tom Mulcahy
Robert Foster


Close 057 Tom email 2015-01-12 Draft 1.0


Changes Reflected in
Related Documents


Topics ID Description Leader Status







Project Outlook 


1) First Ballot done by Fall 2015 or Spring 2016 Meeting 
2) Recirculation No. 1 ~ 4 by Fall 2017 
3) Submit to Revcom 
4) Revcom decision 
5) Completion by Dec. 2017 


 
Any comments?  
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Olsen-14,15,78 
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2 16 Delete 62271-1 and use C37.100.1 instead.
2 17 Delete 62271-100 as this document (C37.09) should contain everything applicable to an ANSI/IEEE circuit breaker.


4.8.1.3 16 Delete IEC 62271-101 and substitute IEEE Std C37.081, unless HVCB has firmly decided to use the IEC standard instead..







Olsen-80 


IEEE Switchgear Meeting, Fall 2012, 
San Diego, Oct.3, 2012 
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4.8.1.4.2.2 1


This specifies that in T100a, the peak short-circuit current must be between 90-110% of the required value, which means that it 
must be a major loop. But, in page 25, line 19, minimum clearing time is defined in terms of a minor loop, and the note says 
that this is used only in determining the test parameters for the T100a test. Sounds to me like we have a conflict that must be 
resolved, or if not a conflict, explained.







Olsen-82 


IEEE Switchgear Meeting, Fall 2012, 
San Diego, Oct.3, 2012 
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4.8.1.4.2.2 26
Lines 26-33 (plus the following notes) constitute one tremendously complex sentence that is near impossible to decode. I 
suggest this be revised into bullet points or in some other manner to clearly distinguish the multiple conditions and the 
conclusions. If I could understand it, I could suggest an improvement but since it is not clear, I can't.







Olsen-84 
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4.8.1.4.2.2 3 There is no ta100s. Do you mean T110s or T100s(a)?







Olsen-91 


IEEE Switchgear Meeting, Fall 2012, 
San Diego, Oct.3, 2012 
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4.8.1.4.3.1 7 Most, if not all of this clause looks like a duplicate of clause of 4.8.1.4.2.2 which begins on pdf page 39. Delete all the 
duplicated material. 







Olsen-144,145 
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4.8.4.2 25 Change I2dt to "the square of the average current times the duration of the test". 


4.8.4.2 26
Fix the language. I2T is a product, so it is not appropriate to say the product of I2T. Also, IA is not defined, nor is IB, so the 
sentence is meaningless. A suggested wording is "… of the specified time, and the actual average current squared multiplied by 
the actual test time exceeds the rated current square multiplied by the rated duration (see 7.1.6)."







Olsen-157 
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4.9.2 17


Delete item 3) and delete the note on lines 18-20. If it is determined that this must remain, then convert the NOTE to 
normative by changing "NOTE- If…" to "Note if". Also, in line 18, change "Table 1 - Line 1 (T10)" to "Table 2, test duty T10". 
Lastly, to line 17, add a footnote citation to read: Tests for level 3) are added to those of IEEE Std C37.09-1999. Circuit 
breakers previously tested to the requirements of the load current switching tests of IEEE Std C37.09-1999 need not be 
retested.







Olsen-162 
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4.10.1 4
Global comment. This refers to outdoor and indoor circuit breakers, terms not defined in C37.09 or in C37.04. Globally, change 
"indoor" to "Class S1" and change "outdoor" to "Class S2".







Olsen-192 
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4.10.10 18
In both the CS1 and CS2 rows of the table, change "≥ t3 (column 6) in Table 1A or 2A of ANSI C37.06 or t1 (column 6) in Table 
3A of ANSI C37.06, as appropriate, for a terminal fault" to "≥ t3 IEEE Std C37.04 or ≥ t1, as appropriate, for a terminal fault."







Olsen-214 


14 


4.14.2.f) 32 What is ta? Is it 30 minutes? If so, replace ta with 30 min.







Olsen-217, 218, 220 
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115 4.17.1 30
Delete IEC 62155. The operative IEEE standard is IEEE Std C37.017. Yes, I know that C37.017 cites IEC 62155 but in this 
document we should cite C37.017.


116 4.17.1 5
Delete "table 9", and replace with "IEEE Std C37.017". Also, delete table 9 as it is in C37.017 and does not need to be repeated. 
Lastly, delete the text on page 117 in lines 9-13.







Olsen-217, 218, 220 
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115 4.17.1 30
Delete IEC 62155. The operative IEEE standard is IEEE Std C37.017. Yes, I know that C37.017 cites IEC 62155 but in this 
document we should cite C37.017.


116 4.17.1 5
Delete "table 9", and replace with "IEEE Std C37.017". Also, delete table 9 as it is in C37.017 and does not need to be repeated. 
Lastly, delete the text on page 117 in lines 9-13.







Olsen-217, 218, 220 


17 


118 4.17.2.3 26 Change table 9 to "IEEE Std C37.017".







Olsen-225 
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120 4.20 14 This test is not a relevant test in today's environment. It is time to delete it, or at least make it optional.







Olsen-228,240,243,245 
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121 4.21 32 Change outdoor to Class S2.
124 5.3 27 Change "outdoor" to "Class S2".
128 5.13 1 Change "outdoor" to "Class S2".
129 6.1 2 Change "outdoor" to "Class S2".
129 6.2 30 Change "Indoor circuit breakers" to "Class S1 circuit breakers for use in metal-enclosed switchgear".







Dufournet - 2 
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71 4.8.4.3 The first paragraph is not correct anymore,  it must be aligned with the new requirements in IEEE C37.04. 







Carmona-2 
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45 4.8.2.4.4 26


Depending on the limited testing capability of small labs and the extended time that otherwise would have been required to 
conduct all design tests on one complete circuit breaker, or complete pole of a circuit breaker,  it would be more realistic to 
conduct separate tests on  more than one circuit breaker having the same design and construction as the prototype breaker to 
be qualified.


Propose to change to:  Include a Sub-clause similar to IEC 62271-1 Sub-clause 6.1.1 "Grouping of 
Tests" and the appicable addition included in IEC 62271-100 Sub-clause 
6.102.2 "Number of Test Specimens"







Carmona-3 
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Propose to  
change to:  


Delete referenced lines from pages 20 & 21 and replace with " T100a tests shall follow the testing procedures 
outlined  in 4.8.1.4.2.2 of PC37.09 when the DC time constant of the test circuit is different from the rated DC 
time constant of the rated short-circuit breaking current and are also fully valid when the DC time constant of the 
test circuit is equal to the to rated DC time constant of the rated short-circuit breaking current. Tolerances of the 
test parameters are listed in Table 5 for cases of more than one rated DC time constant with a single test series.  
The test parameters integrated in Table 5 provide asymmetry equivalence of different DC time constants to assist 
the user in establishing equivalence between system needs and circuit breaker rating requirements.


20 & 21 4.8.1.3 35 to 39 
The concept of percentage of asymmetry at contact separation is only valid if the DC time constant of the actual short-circuit 
current (in service or during tests) is equal or close to the rated d.c. time constant of the rated short-circuit breaking current.







Anne-3 & 4 
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4.1 Maximum voltage test. If there is no test, this part should be removed from the standard.
4.2 Power frequency tests. If there is no test, this part should be removed from the standard.







Anne-6 
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e): I thought this was the specific apparatus standard. Where do I go to see if a correction factor can be 
applied?







Anne-9 
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4.4.3.1
 I cannot see the significance of using SQRT 2 times rms value. Why not use the rms value? HV 
laboratories usually measure rms values.







Anne-12, 13 
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4.8.1.4.2.1 Should tests not be done in sequence, i.e. O-0.3 S-CO-3 min-CO?
3.1 Should tests not be done in sequence, i.e. O-0.3 S-CO-3 min-CO?







Anne-14 
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4.8.1.6
Table 2 is cited first in 4.5 and should be moved there. It does not 
belong under SLF tests. In Equation (4) the correct SI unit to use is H, 
not Henrys.







Anne-15 
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4.9.2 
A breaker rarely switches loads. I fail to see the significance of such tests. Suggest to 
remove this







Anne-16 
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4.9.3
A breaker rarely switches loads. I fail to see the significance of such 
tests. Suggest to remove this







Anne-17 
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4.12
This is not a type test and this whole section shall be moved to an 
application guide. This cannot be verified in a laboratory test circuit.







Anne-18 
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4.14.2


This test is a gross simplification of the test procedure given in IEC 62271-100. There is 
not even a reference to a leakage test that has to be performed at the low 
temperature. Utilities should be interested in knowing that their equipment will 
operate and have minimum leakage at the lowest specified ambient







Roy-4,5 
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2400 needs more  insert a sentence: Each voltage application must be immediately preceeded by a CO operation


2397 -2404
 We should discuss whether this 
separate delayed restrike  
"dielectric test" should be allowed


Discuss in the meeting







Roy-6,7,8,11 
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2531
discuss whether separate making 
tests should be allowed.


2545


statement is not correct. In many 
cases the opening operation is 
influenced by the preceeding inrush 
current.   For vacuum definitely, 


should say… may or may not be influenced by the preceeding making operationj


2550 need more explanation
add text"  the separate making tests must be done before any interruptions.  These may be more difficult for 
restrike perperfomance, perhaps unrealistically so.


2715 same applies as in the C2 test program  these sections should be identical same as line 
2545? 







Roy-12 


34 


Need to add text on how to test that there are no multiple restrikes.   Do we need to 
insist on dirct test only for C0?  
How do we prove only one restrike per operation for C1  or C2?  Must insist ona test 
circuit capable of having the correct voltage stress after a cleared restrike.


2893







Roy-13 
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Chow-14 
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Thank you! 
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