Minutes of meeting 30. April. 2012

WG: C37.010 Circuit breaker application Guide
Chair: Hemut Helermeier
L ocation Orlando

Participants: 35 members
23 guests

1.) The chair started the meeting with the introduction of all participants.

2.) The committee chair had the IEEE patent slides to review but the patent slides are no longer
required to review for each working group meeting.

3.) The committee approved the MOM (Minutes of Meeting) from previous meeting in
(Nashville)

4.) The chair reviewed the agenda for the meeting.
5.) The chair reviewed the status of the PAR and expiration date.

6.) The committee discussed the work completed to date. A draft copy was provided by Helmut
on 4-20-12 to listed members and guests. Some members or guests did not receive acopy. The
chair will review the list and the reviewed list will be used to send the next document. For the
draft that was provided on 4-20-12 (PC37.010 / D2), the standard was updated into a “usable”
word document. Many graphs and tables needed rework and pulled into the document.

7.) Some discussion was given for TLF (Transformer Limited Faults) and associated TRV.
Section 5.19 should make reference to the C37.011 standard. “IEEE PC C37.011 4.4.1” in the
draft standard needs to be updated to reflect the correct reference in PC37.011. The chair also
discussed section (5.10.2) asymmetrical requirements.

8.) The draft copy discussed in the meeting included changes in section 5.16 for shunt reactor
switching.

9.) Some comments were made to include information for series reactors and series capacitors
banks. Shunt or series reactor switching is covered in the TRV application guide C37.011 but
switching for series capacitorsis not addressed. Roy Alexander will provide comments or a
statement for PC37.010 for switching issues for series capacitor banks (e.g. DC offset, trapped
charge. etc...)

10.) The committee discussed the changed or amended section 5.13 capacitance switching. Some
genera explanations for C1 and C2 requirements and some explanations on statistical
background were added or need to be added to the document. Helmut discussed the genera
comments provided by Anne Bosma for capacitance switching.

11.) The committee discussed the changed or amended chapters for controlled switching in
section 5.18.



12.) Mike Skidmore discussed comments to be added to PC37.010 for limitation to the breaker
rating due to closing resistor duty cycle and BCT (bushing current transformer) TRF concerns.
Clarifying comments should be added for closing resistors energy limitations for out of phase
closing vs. closing on atrapped line charge. An out of phase closing event is more severe. The
BCT should make reference to C57.13 to match this standard for bushings current transformers.
In addition to BCT information in C57.13 some information may overlap into C37.04. Some
general comments were made to avoid discussing standards not assigned to the C37 working
groups. Arben Bufi pointed out that breaker ratings are based on 40 degree C ambient
temperature, while BCTs are based on 30 degree C ambient temperature per C57.13. Users need
to caution the difference and take thisinto consideration for BCT TRF (thermal rating factor)
selection.

13.) The committee discussed concerns for circuit breakers used on the high side of a GSU
(Generator — Step — Up) transformer and the requirements for such equipment. The topic was
marked a “Generator Circuit Breaker” and the committee said the name needed to be changed
since this type of application (CB on the high side of a GSU) is not atrue generator circulit
breaker. Some discussed the use of the term “Synchronizing Circuit Breaker”. The chair will
review and consider a better term for such equipment. It did not seem the committee concluded if
this type of breaker should be discussed in PC37.010.

14.) At the very end of the meeting some discussion took place to remove al the old references
in C37.010 that did not apply. The chair again discussed moving the old information to an annex.
IEC

15.) The Chair discussed a comment received on rated interrupting time with regard to
asymmetrical currents from ( E. Dullni ). Sushil Shinde of ABB will send information about
Derating factors for contact parting time ( X/R).

16.) Several comments provided by Denis Dufournet for the draft copy provided on 4-20-12.
17.) In genera, the committee suggested that PC37.010 be submitted for ballot. There is much
work that needs to be done but if aballot isissued then more formal comments can be obtained
and revisions will follow.

18.) The committee discussed 300 ms reclosing time within the duty cycle. The draft
information presented by Helmut for PC37.010 provided some rationa or clarification why
300ms reclosing time (5.9) is used.

19.) The working group committee agreed to adjourn meeting.
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JAgenda
dintroduction of members and guests
JPatentslides
JdMOM meeting Nashville
JPerformed work
dDiscussion on the need to rework graphs
JdFurther work/open points
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dStatus of working group
JPAR approved
JPAR expiresend of 2014
Jdassumeddocumentby than
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CB application guide C 37.010

dWork done after Orlando
dComplete documentbased on Word format
JAll equations made editable

JAll graphs reworked to be able to editand
change it

JdSome chapters changed oramended
JSeveral editorial and typing errors identifyed
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JChanged or amended chapters
15.10.2 Asymetrical requirements
L5ome general explanations on occurence of asym.
Uinterpretation of test results

UGuide how to use test results optained for different
requirements
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JChanged or amended chapters

15.13 Capacitance switching
L5ome general explanations C1 and C2 requirements
Some explanations on statistical background
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JProposalsforadded wording

IEEE CI7.010 {Miica Skbimarnd)
Clrcult Breakars — Limitting Factore for Asscciated Equipmant

Most Ciroul reakers are supied wilh additonal equipment such 3s; bushing curman Fanskrmers {BCT), ez sandng
curran TranstEmens, iner cougians, o Dusting potemial devicEs. AMMoUgh 3 circult regnsr may Nave adequaie
COHTNUOLS Curar, T cunranl, and waiage raing canatilty; e user should review e raiing ofthe accossny
aequipmsm suppiiad with the circufl breakar.  Typically devicas such as, cumant ransformer will ave RF {rafing faclkar)
fr associaled primary and secondary faps. Depending on fap sslecton, Te oiroul bredinsrs curramt Tansfrmeans may
be underaied fr e appicaion and Could possitfy resull in 3 fEure of he device andir Dreakar, The user shoukd
cansider such equipman Inthe apmicalion and e ciroull Drasver manufaciorsr showsd be consutied for possinie de-
raeng requiramanis.  Normaive Amnex I CS7.13 provides addiional Emarmatan S bushing cunran Fansfrmens 3kang
with standard 5G4

Clreult Breakars — Reslstor Energy Limitstions {For Coneldaration)

Circui raansrs with Tripping andir ciosing reslstons may requirs 3 Bmited duty cydle. Faciors such 3s resistance vaue
{ahm], appiled vaiage; pre-stive condBans, oul of phass vaitage condiBans, resisiy Msarian tme, coalng kmereal of
rastsiar, and clrGuit braaver aparaling duty Gyche shoul be considered oy e user and mamschrer,  Severd
uncairaied casing and'e opening evamis On 3clroull (reaker wilh an apening. o chasing resisiy may encesd e
resksior anargy camatilty and resui in a3 falure of ?e equipment. The manulaciwres showld be consufied for enargy

and aparatng duty cycis IMIEaNs 13 e Chrcull radier wilh SUch Squipmant.
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Jdltems to be discussed

Discussion on rated interrupting time with regard to
asymefrical currents ( E. Dullni)

-Therated interruptingtime accordingto 7 is defined under rated conditions and for
symmetricalfault currents. Intheeventof an asymetrical current it is possiblethat the
rated interruptingtime is exceeded. The ratiorale behind isthat eitherincaseof
asymetrical currents the time between current zeros may be longer (depending whether
major or minor loop ). In additionto that, depending onthe internsption technology used,
the breaker may experience longer minimum arcingtimes than in symmetrical case.,
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dltems to be discussed
Reference to unusual service canditions
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dltems to be discussed
How to adress different temperature ranges
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dltems to be discussed
Use as generator circuit breaker

-The present standarts forhighvoltage circuit breaker exdudedont spedfy special
duties as they may occurwhenused as generator circuit breaker.
-However insome casesa standart highvolkage circuit breakermay be used insuch
condiions.
-Special attention needto be drawn to the follwing condtions:
-High number of load current switching
-Special conditionwhich may occur when synchronising a generator with a network
-In rare cases missing current zero’s may occur
-3incethese cases needtio be treated case by caseonly attention should be drawn
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Jdltems to be discussed
Influence of circuit breaker behaviourto other devices

4 circuit breakermay influencethe needed capabilities of user devices inthe substation
by it's special behaviour.

-Oneexampleis a circut breaker which has, by definition or by chance, a big spread of
theclosingtime betweenthe phases. Insucha case higher asymetries thanthe usual 28
or2 7 PU. may occur. The other devices inthe substation will be stressed withthese
highervalues and needtio be of appropriate design.

-An other example isthe overvoltage which may be created by a circuit breakerwhen
switching reactors. Alsotheother devices needto havethe abilityto withstandthe
overvoltages created.
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