IEEE / PES ELECTRIC MACHINERY COMMITTEE (EMC) MEETING
PES General Meeting in Chicago - July 2017

Date: Thursday, July 20, 2017
Time: 8:00 – 12:00 AM
Location:   S-Ontario
Meeting Agenda
1. Introduction of Attendees
2. Committee Approvals
a. 2016 Minutes
b. 2017 Agenda 
3. Chairman’s Report	Kiruba Haran
4. Tech Council Meeting Report	Mike Sedlak
5. Standards Coordinator	Innocent Kamwa
6.     EMC Leadership Elections						      Kiruba Haran

7. Reports
a. Sub-committees
i. Generators	Gayland BLOETHE
ii. Motors	Masahide OSHIMA
iii. Materials	Nancy FROST
iv. Renewable energy machines and systems	Istvan ERLICH
b. Liaisons
i. Industrial Application Society (IAS)	D. Ionel
ii. Power System Relaying	N. Nilsson
iii. IEMDC Steering Committee	O. Mohammed

c. Working groups
i. WG1 Awards / Recognitions *	Nils Nilsson
ii. Fellows Coordinator 	Nils Nilsson

d. Other
i. Long Range Planning	Kiruba Haran
8. Other business
a. Planned sessions and panels for 2018 PES-GM
b. Sub-committee websites
c. AIAA collaboration, liaison


9. New Business

* 5 minutes allocation for the winners of the prize paper awards to present a brief synopsis of their paper 

Introduction of Attendees

The meeting began with a general introduction of all attending the meeting. 
A total of 26 people attended this year’s meeting, and are listed in Attachment B.

Kiruba thanked the attendees for managing to make the meeting, in spite of some unavoidable scheduling conflicts.  Attendees introduced themselves.


Committee Approvals
2016 minutes  
Nils Nilsson moved to accept the amended minutes.  Osama Mohammed seconded the motion, and it was passed by unanimous agreement.

2017 Agenda
Bob Nelson moved to accept the agenda.  Nils Nilsson seconded the motion, and it was passed by unanimous agreement.

The minutes below are written in the sequence of the original agenda.


Chairman’s report – Kiruba Haran

Kiruba H reviewed his written report, found in Attachment M.  He recommended that we consider 1-2 hour sessions for next year, and to avail ourselves of Combo sessions, to help ease scheduling conflicts.  Kiruba also highlighted a best practice to use half of the subcommittee meeting to review the status of the working groups.

He also explained that Thomas Wu (Motor SC) is reaching out to those in AIS for help with standards in need of immediate action.  We need to make sure each session has a clear name, and that the Transaction paper session should not conflict with the EMC meeting (as it does this year).

Kay Chen provided some additional comments.  She highlighted that the on-line program should include detail on the meeting / session description.  Kay C also recommended that WG’s should publish updates on their work, to attract wider attention. There were 14 papers from the EMC for 2017.  She prompted the members to support the paper review process.

Kiruba highlighted the key role of Standards coordinator, and noted that Innocent was looking for someone to shadow him, as he transitions out of the role over the next several years.



Tech Council Meeting Report – Mike Sedlak

Mike Sedlak attended the 2017 meeting, and provided some background on the Tech Council, and highlighted its role on coordination.  He described consideration of the IEEE1547 standard update on integration of renewables at the Tech Council meeting.   This included NERC’s increased involvement with the IEEE on this topic.  Mike S noted that the Tech Council expects EMC attendance, regardless of scheduling conflicts.

Mike S explained that the EMC needs to ensure the attendance list has been forwarded to the Tech Council.  Also, Mike reminded the group regarding development of a brochure regarding the EMC.

Given the extensive discussion regarding IEEE 1547, Bob Nelson interjected with some background.  He highlighted that the key complication was that the latest version of 1547 removes the 10MVA limit, and that it does not provide clear definition of distribution vs. transmission.  The developing committee anticipated it would apply for applications below 35kV.  However, recent NERC actions define transmission as that which is above 100kV, and distribution is anything below.  This leaves generators connected at 69kV potentially covered by C50.13 and IEEE 1547.  He recommended that in the future, the standard should be within the PES purview.

The group had a protracted discussion on the need to review the IEEE 1547 with the Tech council.  Kay suggested drafting a note to Tech Council regarding higher level coordination.

Jim Lau asked how Mike S has operated as the Tech Council representative.  Kiruba and Mike explained that the chair has appointed Mike to cover.  Mike recommended that ideally two folks would attend.

Finally, Mike noted the Tech Council reinforced the importance of outreach.  He also pointed out consideration for a second joint technical session.  Jim Lau recommended that might be useful for Insulation Subcommittee.  Mike asked if the EMC has a liaison on emerging technologies, as one should be available.
       

Standards Coordinator Report (Innocent Kamwa)

Innocent briefly summarized the status of EMC standards.  He highlighted that IEEE 115 and IEEE 1110 are the most urgent.  His data is attached (see Attachment K).

Innocent also looked for feedback on updates to the ViewSPEC CD compilation.


EMC Leadership Elections

Kiruba explained the progression of EMC leadership positions.  Nominations were taken for the position of EMC secretary, which becomes open at year end.  Mike Sedlak nominated Jim Lau.  Gayland Bloethe seconded.  Nils N moved the election, and Jim was elected by unanimous vote.


Reports

(a) Subcommittee Reports

Generator Subcommittee – Gayland Bloethe
The Generator Subcommittee report can be found in Attachment D.  A brief synopsis was presented at the EMC meeting by Gayland.

He highlighted the extensive work on IEEE 115 and IEEE 1110.  The PAR for IEEE 1110 is expected to need an extension to complete revisions requested by NERC.

Also, WG8 is actively modifying the new draft to address (a) previous ballot feedback, (b) Grid Task force recommendations, and other points.  The Grid Task force held a panel session on the task force recommendations – with a completed report expected in October-2017.

Edson Bortoni is going to chair a new working group (WG) on IEEE 1665.  Gayland highlighted the possibility of merging C50.12 into C50.13.  Finally, he noted a new Task Force to help with IEEE 1547 ballot resolution.

At this moment, the generator subcommittee (GSC) anticipates two panel sessions.


Motors Subcommittee – Masahide OSHIMA

The MSC proposed 4 panel sessions for the 2017 General Meeting, but only got 10 papers, so merged to 2.  This is attributed to the large attendance at IEMDC.

The committee is planning for 4 panels for the 2018 General Meeting.

The WG on revision to the PM Machine testing will continue.  He highlighted that IEEE 112 is in need of immediate action.  Nick Stranges is leading.  Revisions of IEEE 252, 620, 1415 is also required, and the subcommittee is identifying conveners.



Materials Subcommittee (MSC) – Jim Lau

Jim Lau provided the report.  He noted that the group met at the DIS.

A total of 19 standards were reviewed.  Jim highlighted IEEE 1719 on evaluation of stator cores.  He also noted a request to consider a new standard on partial discharge (PD) with pulsed (vs sinusoidal) input.  Finally, Jim updated on the high voltage winding dissection guide.  Finally, there is a new guide, entitled “advanced diagnostics on DC testing”.

Next meeting is 7-Dec-2017, by BC Hydro.



Renewable energy machines and systems – Istvan Erlich

Istvan reviewed the minutes of the subcommittee meeting held 19-July-2017.

The subcommittee has no standards so far – Focus on machines. 
The S/C Meeting was held on Monday. There were 15 attendees.  

The subcommittee contributions are focused on grid codes, rather than new IEEE standards.

Three panels were held this year, with ~60 attendees for each.

Six panels are planned for next year, including at least one joint panel session.  Kiruba recommended 2 hour sessions.

The subcommittee is recommending the following tutorials for the 2018 General Meeting:
· Adjustable speed pumped storage
· Specification of Synchronous Condensers

There was a proposal for the subcommittee to sponsor a new standard regarding wind turbine monitoring via a SCADA system.  A follow-on teleconference will be held in approximately 1 month.

The subcommittee proposed a task force at the EMC level to resolve ballot comments regarding IEEE 1547. Participants were identified, along with potential chairs.

Swajtie will be secretary, and others advance.



(b) Liaisons

(i) IAS (Industry Applications Society) 

Andy Knight reported that members of the society are involved in the machine standards within the PES (ex: IEEE 1812).  They’ve discussed a joint session on special issues with converters & drives.


0. Power System Relaying – N. Nilsson
· [bookmark: OLE_LINK1]The PSRC holds three meetings a year away from the PES Annual Meeting (January 9-12, 2017 in New Orleans, May in Albuquerque & September in Phoenix)
· The PSRC Chair is Mike MacDonald. Vice-Chair is Pratap Mysore. Secretary is Russ Patterson. Rotating Machinery Protection Subcommittee (RMPS) is chaired by M. Reichard.
· PSRC is now reorganizing to comply with the PES reorganization plan. There has been a lot of cooperation with the new Power Systems Communications and Cybersecurity Committee. Very soon the PSRC will be renamed the Power System Relaying and Control Committee (PSRCC).
· The PSRC is in liaison with NERC, EPRI, CIGRE and IAS.

Nils Nilsson had previously sent his report which is given in Attachment C.  

IEC / ISO Liaison –
There was no IEC/ISO liaison report.

IEMDC – O. Mohammed
Mohammed highlighted the IEMDC in Miami, May 2017.  His report is found in Attachment N. The session was well attended, with 500+, compared to typical attendance of 350.   There were 400+ papers presented.  The 2019 IEMDC will be in San Diego.


(c) Working Groups

0. Awards - Recognitions – N. Nilsson
Nils presented the awards for 2017.


Fellows Coordinator – N. Nilsson

This year 2 members of the EMC were appointed as IEEE Fellows:
· Juri Jatskevich (EMC)
· Sang Bin Lee (AIS)

Nils highlighted that subcommittee chairs are responsible to identify 2 potential candidates from their teams.  Based on a recent IEEE training session, he highlighted that recommendations need to highlight the candidate’s impact on the industry.  Do not list a paper count.  Finally, a strong endorsement (from an existing fellow) is critical.

Kiruba then described that at the Tech Council meeting, the PES is underrepresented regarding Fellows in the IEEE.  He also noted that a strong endorsement is important early in the process.  Also, consider those whom are practitioners.


The Distinguished Service Award
The Distinguished Service award was presented to Rob Thornton-Jones, for his work on the Grid Code Task force.



The EMC is recognizing three (3) outstanding technical papers in 2017.  They are as follows:

1) X. Chen, J. Wang, V. Patel & P. Lazari, “A Nine-Phase, 18-slot, 14-pole Interior Permanent Magnet Machine with Low Space Harmonics for Electric Vehicle Applications,” in Transactions on Energy Conversion, Vol 31, No. 3, September 2016, pp. 860-781.

This was selected as the EMC Best Paper.

2) J. Bayless, N. Kurihara, H. Sugimoto and A. Chiba, “Acoustic Noise Reduction of Switched Reluctance Motors with Reduced RMS Current and Enhanced Efficiency,” in Transactions on Energy Conversion, Vol 31, No. 32 June 2016, pp. 627-636.

3) R. Wang, S. Pekarek, M. Bash, A. Larson & R. Van Maaren, “Incorporating Dynamics in Mesh-based Magnetic Equivalent Circuit Model of Synchronous Machines,” in Transactions on Energy Conversion, Vol. 30, No. 3, September 2015, pp. 821-832.

A 5-minute presentation was delivered by the authors.


(d) Other

0. Long Range Planning – Kiruba Haran
The Long Range Planning meeting will be held on the Thursday afternoon 20 July 2017.  Minutes will be available on the EMC website.


Other business

 Planned sessions and panels for 2018 PES-GM

Innocent K submitted panel proposals via e-mail:

· Upgrading IEEE Std 115 to reflect new testing approaches and emerging sensing technologies – Chair I. Kamwa, Co-Chair H. Karmaker

· Harmonizing IEEE Standards and NERC requirements related to synchronous generator and excitation systems for power system dynamic modelling - Chair Leo Lima, Co-Chair I. Kamwa 

The minutes above document other anticipated Panels.  Please confirm panel session requests to Kay Chen prior to November.  As of these minutes, there are 12 panel sessions envisioned within the EMC.

After discussion, the committee agreed to do a call for papers.


Sub-committee: Websites
Dionysis Aliprantis continues to perform an excellent job on the website maintenance.

Kiruba H noted that the motors subcommittee website needs update to reflect the current leadership.

 AIAA collaboration, liaison
Kiruba noted that the AIAA is looking for help on much larger machine sizes required for hybrid propulsion for aircraft.  This is a continuation of recent cooperation.  With increased voltage, contributions on cabling will also be needed.  There is another workshop 


New Business

· The group discussed the possibility of combining C50.12 into C50.13.  Bob Nelson also commented that the C50.13 revision should address synchronous condenser applications.  The EMC committee asked the two conveners to discuss.  The discussion included extending the C50.13 to more fully address synchronous condensers.

· Nils Nilsson proposed to adjourn the meeting and Gayland Bloethe seconded to end the meeting.  Everyone is in favour to end the meeting. 


The EMC website is located here: http://www.ewh.ieee.org/soc/pes/emc/


ATTACHMENTS TO THE MINUTES

A	EMC Organization Chart
B	Updated membership list and attendance Sheet
C	Power System Relay Committee Liaison Report
D	Generator Subcommittee Report
E	Motor Subcommittee Report
F	Materials Subcommittee Report
G	Renewables Subcommittee Report
H	ISO Liaison Report
K	Standards Coordinator Report
L	Awards & Fellow’s Coordinator Report
M	Chair’s Report





10

ATTACHMENT A:  PES-EMC ORGANIZATIONAL CHART - 2017


Officers
Chairman
Chair:          Kay CHEN
Past Chair:  Kiruba HARAN

Vice Chairman
John YAGIELSKI

Secretary
Jim LAU





Representatives and Coordinators
Rep. to TCPC
Mike SEDLAK
STDs Coordinator
Innocent KAMWA
Fellows Coordinator
Nils NILSSON
Webmaster
Oleg Wasynczuk




Webmaster
Dionysios ALIPRANTIS
Awards & Recognition
Nils NILSSON





Liaisons

Excitation EDPG
Robert THORNTON-JONES
PSRC
Nils NILSSON
IAS
Dan IONEL





Emerging Technologies
TBD





Subcommittees (Subcommittee name / Chair / Vice Chair / Secretary)

Materials
- Nancy FROST
- Aleksandra JEREMIC
- Paul GABERSON
Motors
- Masahide OSHIMA
- Yao DUAN
-Burlent SARLIOGLU

Generators
Gayland BLOETHE
Raul RICO
Andreas Kappel






Renewable Energy Machines & Systems
- Istvan ERLICH
- Ed MULJADI
- TBC










Attachment B: EMC Rosters of Voting & Corresponding Members
(note 2016 attendance is including in Voting Member List)





Attachment C: Power Systems Relay Committee Liaison Report




Attachment D: Generator Subcommittee Report




Attachment E: Motor Subcommittee Report/ Minutes 





Attachment F: Materials Subcommittee Report/Minutes



[bookmark: _GoBack]
Attachment G: Renewables Subcommittee Report/Minutes
Not available - These minutes record verbal report based on separate minutes from the last Subcommittee meeting



Attachment J: ISO Liaison Report
NONE FOR 2017



Attachment K: Standards Coordinator Report





Attachment L: Awards & Fellows Coordinator Report




Attachment M: Chair’s Report


Attachment N: IEMDC Chair’s Report
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2017 EMC Voting Member List
Electric Machinery Committee Meeting
List of members: 2016-2017

“X” indicates year in attendance of the EMC Committee Meeting
Names in bold denotes IEEE Fellow or Life Fellow

NAME AFFILIATION isieRElen || Rl g A | 4E | dd || g
least 1 of last | attended
2 meetings (X)| in 4 years
Aliprantis Dionysis Purdue University X X X | X[ X
Ammentorp Jennifer Huntington Ingalls Ind. X | X
Anderson Gregory SCE X
Barnes Mike University of Manchester X
Bayless Jacob Zaber Technology X X | X
Bloethe William G. Sargent & Lundy, LLC X X| X | X X
Bortoni Edson UNIFEI X X[ X X
Bulent Sarlioglu University of Wisconsin Madison X X X
Chan Kevin GE X X | X
Chen Kay Siemens, Charlotte, NC X X X
Chiba Akira Tokyo Institute of Technology X | X[ X
Cramer Aaron University of Kentucky X X | X
DaSilva Paulo Victor UNIFEI X
David Richard NY Power Authority X X
Davoudi Al UT Arlington X X
DONLAGIC Tarik Siemens A X
Duan Yao Toshiba International Corp X X | X X
Edmonds Jim Exponent (retiring 8/15/14) X
El-Kahel Mohammed GE Renewable Energy X X | X
El-Sharkawi Mohamed University of Washington X | X
Erlich Istvan Duisburg University X X | X
Fenton Bob President, Generation Technology X
Consultants, Inc
Frost Nancy X X
Groves Randall Grant County PUD X
Haran Kiruba University of lllinois X | X
Sivasubramaniam
Harley Ron Georgia Tech, Atlanta X X
Haynes Gabriel Southern Company X
llie Relu Israel Electric X X
lonel Dan M. Regal Beloit Corp. X | X[ X
Jatskevich Juri University of British Columbia X X| X | X | X | X
Kamwa Innocent Hydro-Quebec/IREQ X X
Kappel Andreas Siemens Energy X X | X
Karmaker Haran TECO Westighouse X X | X | X | X
Katsumi Yamazaki Chiba Institute of Techznology, X
Japan

Kerszenbaum lzzy - X X






NAME AFFILIATION L N I N T 1 B 15 2 O B
least 1 of last | attended
2 meetings (X)| in 4 years
Klempner Geoff AMEC NSS X X[ X[ X | X
Knight Andy University of Calgary X X | X X
Kyohei Kiyota Tokyo Institute of Technology X X X
Lau James Siemens X X X | X
Malik Om University of Calgary X X
Mayor Kevin Alstom (Switzerland) X | X
McCown William Retired (CDI) X X X
Michalec Jim WEG Electric X | X[ X
Miller Nicholas GE X
Mohammed Osama A. Florida International University X X| X | X | X | X
Montgomery Lon Siemens Energy X X X | X
Nelson lan Siemens X
Nelson Bob Siemens X
Nilsson N.E. First Energy Corp (Retired) X X| X | X | X
Oshima Masahide Tokyo University of Science, Suwa X X| X | X | X | X
Ping Zhou ANSYS Inc. X X | X
Rahman M.A. Memorial University of X X X
Newfoundland
Ready John Bechtel X X
Roach John Hartford Stm. BIr. X X
Rico Raul Siemens X X| X | X | X[ X
Rioual Michel EDF X
Ronghai Qu Huazhong University of Science & X
Saban Dan GE Energy X
Panda Sanjib Kumar National University of Spore X X | X X
Prieto-Araujo Eduardo Technical University of Catalonia X X
(UPC)
Sedlak Mike NRG Energy X X X[ X | X
Siniscalchi Roberto FURNAS X X X
Sugimoto Hiroya Tokyo Institute of Technology X X1 X | X | X
Sudhoff Scott Purdue X
Thornton-Jones [Robert Brush Turbogenerators X | X | X
Umans Steve Consultant X X
Wasynczuk Oleg Purdue University X
Weeber Konrad GE X
Wu Thomas University of Central Florida X X X | X
Yagielski John GE X X1 X | X X
Zaman Malia IEEE-SA X | X[ X
Zeidman Marc Sargent & Lundy, LLC X X | X | X
39 26 | 30 | 33 | 36 | 28

|New entries in roster 2017

Have not attended in 4 years
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2017 EMC Corresponding Member List
Electric Machinery Committee Meeting
List of members: 2016-2017

“X” indicates year in attendance of the EMC Committee Meeting
Names in bold denotes IEEE Fellow or Life Fellow

NAME AFFILIATION I:;;f”ldsg:;t att(’;‘:éed 16| 15| 14 | 13 | 12
2 meetings | in 4 years
)

Abolhassani Mehdi TECO Westighouse X
Bomben Stefano Ontario Power Generation X
Brimsek Mike Minnesota Power X
Chapariha Mehrdad University of British Columbia X X
El-Hawary Mo Dalhousie Universtity X
El-Serafi Ahmed University of Saskatchewan X
Hedlund Karen Tacoma Power X X
Hurley Joseph Siemens Energy X
Khalid Faizan
Kalsi Swarn Kalsi Green Power Systems X
Khosravi Amir BC Hydro X
Mi Chris U. of Michigan X X
Morty Yalla Beckwith Electric X X
Muljadi Ed NREL, USA X X
Nippes Paul Nippes-Bell X






NAME AFFILIATION Attendedat | Not f 16 | 15 | 14 | 13 | 12
least 1 of last | attended
2 meetings | in 4 years
)
Owen Edward L. GE Energy (retired) X
Schaeffer Chris Duke X X
Spotts Philip Worley Parsons X X
Strandt Andrew Marquette Universtity X X
Stein Jan EPRI X
Stranges Nick GE Energy X X
Timm Wayne Sask Power X
Toliyat Hamid X
Usman Adil Indian Institute of Technology
Mandi
Wait Thomas Consultant X
Wilson Chuck Insulation Integrity Inc. X
1 0 1 0 0 8

[New entries in roster 2017
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2017 Power System Relay Subcommittee Report
2017

Power System Relay Committee to the Electric Machinery Committee

The Power System Relay Committee (PSRC) of the PES has responsibility for relay protection
tasks, some of which are of interest to the Electric Machinery Committee (EMC). The following
items were noted from PRSC meeting documents:

The PSRC holds three meetings a year away from the PES Annual Meeting. One has been
convened this year: January 9-12, 2017 in New Orleans, Louisiana The next meetings will
be in May in Albuguerque, New Mexico, and in September in Phoenix, Arizona.
The PSRC Chair is Mike MacDonald, the Vice-Chair is Pratap Mysore and the Secretary is
Russ Patterson. The Rotating Machinery Protection Subcommittee (RMPS) is chaired by
M. Reichard.
The PSRC is now reorganizing to come into compliance with the PES reorganization plan.
There has been a lot of cooperation with the new Power Systems Communications and
Cybersecurity Committee. Very soon the PSRC will be renamed the Power System
Relaying and Control Committee (PSRCC).
The PSRC is in liaison with NERC, EPRI, CIGRE and IAS.
The Subcommittee of the PSRC that is of the most interest to the EMC is the RMPS. It has
the following active working groups:

o JTF2 Assessing Generator Voltage Protection
J2 Avoiding Unwarranted Reclosing on Rotating Apparatus
J5 Application of Out-of-Step Protection
J12 Improved Generator Ground Fault Protection Schemes
J13 Modelling Generator Controls for Coordinating Generator Relays
J14 Plant Protection Associated with Black Starting
J15 Investigate Criteria for Transfer of Motor Busses
J16 PC37.101 Guide for Generator Ground Protection
J17 PC37.102 Guide for AC Generator Protection

0 O O 0 0O O O ©O

Respectfully Submitted,
N. E. Nilsson

Liaison from the PSRC
May 26, 2017
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2017 GSC Report
Generator Subcommittee (GSC) Report (July, 2017)

There are currently 60 members of the subcommittee as listed on the GSC roster (based on 2016
attendance). Our most recent annual meeting was held in Boston, Massachusetts, USA in July 2016. The
next meeting is scheduled for July 19, 2016, in Chicago, lllinois, USA.

Current GSC Officers are as follows:
Chairperson: William G. Bloethe (William.g.bloethe@sargentlundy.com)

Vice Chairperson: Raul Rico (raul.rico@siemens.com)
Secretary: Andreas Kappel (kappel.andreas@siemens.com)

Current Working Group (WG) Activities are summarized below:

WG1 Awards The Awards & Recognition WG reports out at the EMC level. Please
refer to the EMC report.

WG 3 IEEE Std. 1665 A new chairman will be chosen in Chicago.

WG 7 IEEE Std. 115 The WG was formed with Haran Karmaker as Chairman, Innocent

Kamwa as Vice Chair, and Bob Gray as Secretary.

WG8 Harmonization of IEC and | The WG will continue working to address the comments made to the

IEEE Concerning IEEE C50 2014 revision of the standard. Revision to account for new grid codes
will be considered based on the results of the Grid Code Task Force (see
below).

WG10 IEEE 1110 The WG continues with Innocent Kamwa as chair.

Grid Code Task Force A task force was initiated at the 2014 General Meeting, with the intent to

provide recommendations for changes to IEEE C50.13 and the IEC in
accordance with new international grid code standards. It has prepared a
draft report based on input from both North American and European
authors.

New Task Force Discussions have begun to create a hew task force to revise IEEE C50.12
in a manner similar to the revisions that have been made to IEEE
C50.13. Edson Bortoni is leading this effort.

Please see Table 1 (attached) for a summary of the IEEE standards and guides that are maintained by the
Generator Subcommittee, for reference only.

New Business
As noted above, one new working group is being organized to revise C50.12.

Prepared by:

William G. Bloethe
11 July 2017

lof 2
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Table 1. Summary of IEEE Standards & Guides maintained by the
Generator Subcommittee - STATUS

IEEE-SA

Standards
Board WG # Note

Approval
Date

Standard PAR No. IEEE Title Status Expiration
No. No. Date

Guide for Operation
67 and Maintenance of
Turbine Generators

67 — 2005
(R2010)

Published

8-5-2006 9/30/2020 11/29/2005

IEEE recommended
practice for insulation
95 — 2002 95 testing of AC electric | Published
(R2012) machinery (2300 V 12-4-2002
and above) with high

direct voltage

12/31/2018 | 3/21/2002

Test Procedures for
Synchronous
Machines
Part | — Acceptance

115 and Performance Published

115 Testing
2009 Part Il — Test 7-05-2010

Procedures and
Parameter
Determination for
Dynamic Analysis

12/9/2019 12/9/2009 WG-7

492 — Guide for Operation
1999 492 and Maintenance of
(R2011) Hydro-Generators

Published

1991009 | 3312021 | 112811999

Guide for
Synchronous
1110 - Generator Modeling

2002 1110 Practices and
(R2007) Applications in

Power System
Stability Analyses

Published

11/11/2003 12/31/2018 | 11/11/2002 WG-10

Recommended
Practice for
1129- 1129 Monitoring and Published
2014 Instrumentation of ~4/2014
Turbine
Generators

~4/2029 ~4/2014

Guide for the Rewind
of Synchronous Published
1665 Generators, 50 and 60 12-02- 9/11/2019 9/11/2009 WG-3
Hz, rated 1 MVA and 2010
above

1665-
2009

Standard for salient-
pole 50 Hz and 60 Hz
synchronous

generators and Published

generator/motors for 15-2-2006
hydraulic turbine

applications rated 5
MVA and above

C50.12-
2005 C50.12
(R2010)

9/30/2020 9/22/2005 New WG

Standard for
cylindrical rotor 50
C50.13- and 60 Hz Published
2014 €50.13 synchronous 4/2014
generators rated 10

MVA and above

~4/2029 ~4/2014 WG-8

2 of 2
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2017 Motor Subcommittee Report
IEEE PES EMC MSC Report

Panel sessions

Based on the discussion at MSC meeting last year, |
prepared a call for papers and it was distributed in the motor
sub-committee. The topics and session organizers are as
follows;

Call for Presentations for 2017 PES General Meeting
Panel Sessions on
1. Condition Monitoring of Electrical Machines

(Prabhakar Neti, Aaron Cramer)
2. Advanced Motors and Drives for Electric Vehicles

(Thomas Wu, Bulent Sarlioglu)
3. Advanced Topics in Electrical Machines

(Masahide Oshima, Yao Duan)
4. High Speed Electric Motors and Drives

(Bulent Sarlioglu, Prabhakar Neti)
5. Design Trends in Electrical Machines

(M. A. Rahman, Ping Zhou)

A 10 pages presentation is required. The original deadline
was Nov. 1%, The acceptance notification deadline was Nov.
215, However, the submitted papers till the original deadline
were only six. Thus, we extended the deadline till Nov. 25%
and informed that. As a result, 10 presentations were
submitted and they were circulated in MSC Executives and
the session chairs soon. The number of presentations
submitted in each panel session is as follows;

1. Condition Monitoring of Electrical Machines

-> Two presentations
2. Advanced Motors and Drives for Electric Vehicles

-> Two presentations
3. Advanced Topics in Electrical Machines

-> Four presentations
4. High Speed Electric Motors and Drives

>0
5. Design Trends in Electrical Machines

-> Two presentations

MSC Executives and session chairs reviewed the
submitted presentations in detail. As a result, all 10
presentations are found to be in acceptable quality.

In addition, as the number of presentations is less than that
in the usual year. The submitted presentations are distributed
in some sessions. Therefore, we merged the presentations in
two sessions. The session titles are updated in “Advanced
topics in electrical machines | & 117, respectively.

In the final program, the date of panel sessions is decided
just as our proposal although the order of presentations in
each panel session is changed a little bit.

Panel Session #1: Advanced Topics in Electrical Machines
I (Tue. 18 July 8:00AM-12:00PM, Chair: Masahide
Oshima)

1. “Review of Current Waveforms for Noise Reduction of
Switched Reluctance Motor for Transportation”, Akira
Chiba, Tokyo Institute of Technology.

2. “Novel Flux-Switching PM Machines”, Bulent Sarlioglu,
Wisconsin University.

3. “Sensorless IPM Electric Submersible Pump Drive
System for Offshore Oil Production”, Mohammad
Rahman, Memorial University of Newfoundland.

Masahide Oshima 2017/7/20

4. “Consideration of the Ratio of Outer Diameter and Axial
Length for Torque Improvement in Switched Reluctance
Motors”, Kyohei Kiyota, University of Toyama.

5. “Verification of synchronous generator transient stability
using power system simulator”, Shinji Mukoyama,
Toshiba Corporation.

Panel Session #2: Advanced Topics in Electrical Machines
Il (Mon. 17 July 1:00PM-5:00PM, Chair: Yao Duan and
Masahide Oshima)

1. “A New Stray-Load Loss Formula for Small and Medium
Sized Induction Motors”, Pragasen Pillay, Maher Al-
Badri, Pierre Angers and Chirag Desai, Concordia
University.

2. “Stabilized Control Strategy under Loaded Condition at
Failure of a Motor Section in a d-q Axis Current Control
Bearingless Motor”, Masahide Ooshima, Tokyo
University of Science, Suwa.

3. “Fault Diagnosis of Power Converter for Future High
Speed Electric Motor Drive”, Seungdeog Choi,
University of Akron.

4. “Condition Monitoring of Marine Hybrid Propulsion
Systems”, Sanjib Panda, National University of
Singapore

5. “Comparison of Bearing Loss and Magnetic Suspension
Power in Single-Drive Bearingless Motor”, Hiroya
Sugimoto, Tokyo Institute of Technology.

MSC Meeting in this year

(2) In order to increase the numbers of submitted papers and
participants in each session, we deeply discussed. As a result,
we have determined the topics of Panel Sessions next year
as follows,

1. Advanced topics on machines and drives

2. Advanced topics on machines for transportation

3. Emerging technology and manufacturing

4. Control and condition monitoring

In addition, we will invite the recipients of award such as
Nikola Tesla Award and the chairs of WG (Standard) in the
above panel sessions related to their area next year.

(2) Almost chairs or members of the WGs related to MSC
did not participate in the MSC Meeting. Thus, we will
connect to them.

(3) The result of IEMDC 2017 was reported.

(4) In the Editor Meeting of “Transactions on Energy
Conversion”, the special issue was reported.
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2017 Material Subcommittee Report
IEEE MSC June 15, 2017

Meeting Minutes of the IEEE Materials Subcommittee of the
Electric Machinery Committee of the Power and Energy Society

Date: Thursday, June 15, 2017
Location: Sheraton Inner Harbor
Baltimore, MD

1. Meeting call to order, Agenda distributed, Introductions and Attendance sheet.

The Chair called the meeting to order and introduced the agenda. The officers are:

MSC Chair — Paul Gaberson

Vice Chair — Tyler Gaerke

Secretary — Keith Grzegorczyk
Attendance sheets are circulated at the start of each working group meeting. A total of 57
individuals were in attendance at various times (each working group maintains their own
attendance list). There were 33 individuals in attendance for the closing Materials Subcommittee
meeting (see Appendix 1 for Subcommittee attendance list).

2. Approval of minutes from the last meeting
There were two errors in the previous minutes: Dr. Stone advised that thanks for support should
have been directed to Rezi Zarb. Also, in the attendance list (Appendix I), “Jan Syler” should
read “Jan Seyler.” Proposed motion to approve modified minutes.
Motion — Doug Conley
Second — Charles Millet
All in favor — Yes, minutes approved.

3. Chair’s Comments:
We owe our thanks again to Resi Zarb the chair of this year’s EIC and the DEIS for providing
support.
When you initiate a PAR, please include both DEIS and PES as co-sponsors.

IEEE Standards Association requires that a request be made at each WG meeting for
disclosure (identification) of any patents or copyrights that may be related to this work.
The chair or the chair's delegate of an IEEE standards-developing working group or the chair of
an IEEE standards Sponsor shall be responsible for informing the members of the working
group/participants at a meeting that if any individual believes that Patent Claims might be
Essential Patent Claims, that fact should be made known to the entire working group and duly
recorded in the minutes of the working group meeting. This request shall occur at every
standards developing meeting once the PAR is approved by the IEEE-SA Standards Board.

The Working Group Chair or the Chair's delegate shall ask any patent holder or patent applicant
of a Patent Claim that might be or become an Essential Patent Claim to complete and submit a
Letter of Assurance in accordance with Clause 6 of the IEEE-SA Standards Board Bylaws.
Information about the draft standard will be made available upon request.

Working group Chairs please remember this requirement! Application has been
inconsistent and we must fulfill this requirement.

It is strongly recommended by the Subcommittee Chair that all subcommittee members join the
IEEE Standard Association so that the Members of Working Groups can vote on their standard.
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The websites for the Power & Energy Society and the Electric Machinery Committee show all of
the policies and procedures governing operation of the various subcommittees. All members
should familiarize themselves with these documents.

4. Standards Coordinator Report and Discussion

Innocent Kamwa is the Standards Coordinator for the Electric Machinery Committee.
ACTION: The Chair will forward meeting minutes to him after this meeting.

5. Working Group Reports and Discussion

43-2000 (revised 2014) IEEE Recommended Practice for Testing Insulation Resistance of Rotating
Machinery, Chair: Eric David
No activity at this meeting. Open for discussion in 2020. Dr. David has indicated a willingness
to take the lead for this working group.

56-2016 IEEE Guide for Insulation Maintenance of Electric Machines Rated 35 kVA and Higher,
Chair: Doug Conley, Vice Chair: Dave McKinnon, Secretary: Jim Lau
No activity at this meeting. The current revision is good until 2026.

62.2 IEEE Guide for Diagnostic Field Testing of Electric Power Apparatus — Electric Machines
Chair: Jim Lau, Secretary: Doug Conley
Started by PSIM, now owned by DEIS. Planning to include members of this group in the
working group; will send MSC attendees invitation to Collabratec™ site. Will contact Malia Zama
about obtaining a Word copy of the specification.

95-2002 (reaff 2012) IEEE Recommended Practice for Insulation Testing of Large AC Rotating
Machinery with Direct Voltage, Chair: Dave McKinnon
No activity at this meeting. Open for discussion in 2018.

P97 IEEE Guide for Diagnostic Test Methods for AC Electric Machinery using Direct Voltage,
Chair: Laurent Lamarre, Vice Chair: Doug Conley, Secretary: Tyler Gaerke
PAR was approved this past January.
Dave McKinnon and Howard Penrose volunteered to contribute regarding IR profile.
Siemens has experience using the DC stepped test and are intending to compile results in a
database.
Figures included in the draft need to be converted from French to English.

117-2015 IEEE Standard Test Procedure for Evaluation of Systems of Insulating Materials for
Random-Wound AC Electric Machinery, Chair: Nancy Frost, Vice Chair: Shawn Filliben
No activity at this meeting. Current revision should be good until 2025.

286-2000 (reaff 2012) IEEE Recommended Practice for Measurement of Power Factor and Power
Factor Tip-up of Rotating Machinery Stator Coil Insulation, Chair: OPEN
No activity at this meeting. The current reaffirmed revision is good until Dec. 2022. Open for
discussion in 2018. Subcommittee Chair will identify working group chair by next meeting.
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304-1977 (reaff 1991) IEEE Standard Test Procedure for Evaluation and Classification of
Insulation Systems for Direct-Current Machines, Currently administratively withdrawn.
No activity at this meeting. Document will remain withdrawn.

433-2009 IEEE Recommended Practice for Insulation Testing of Large AC Rotating Machinery with
High Voltage Rating Up to 30 kV at Very Low Frequency Chair: Ashfak Shaikh, Secretary:
Aleksandra Jeremic
Aleksandra Jeremic filled in as chair for Ashfak Shaikh who could not attend.
The group was invited to comment. The PAR and the title of the document were revised to
include a definition of what constitutes a high voltage machine (in this case, 3.3 kV to 30 kV).
There were no objections to minimal revisions, including adding reference to one relevant paper
“Comparison of 60 Hz and 0.1 Hz overvoltage levels on stator winding insulation”.
Juergen Weidner reported that many years ago Siemens looked into breakdown testing using
0.1 Hz and 50 Hz but abandoned the effort because no correlation could be found.
PAR expires in 2018.

434-2006 (reaff 2013) IEEE Guide for Functional Evaluation of Insulation Systems for AC Electric
Machines Rated 2300 Volts and Higher, Chair: currently vacant
No activity at this meeting. Current revision expires in Dec. 2023. Open for discussion in 2018.
Need a replacement chair, interested parties please contact the Subcommittee Chair.

522-2004 (reaff 2009) IEEE Guide for Testing Turn-to-Turn Insulation on Form-Wound Stator Coils
for Alternating-Current Rotating Electric Machines, Chair: Paul Gaberson, Secretary: Kevin
Alewine
The PAR has been accepted.
The document provided for revision had to be regenerated by the Standards Association and
contains some typographical errors; the entire document needs to be checked (Michael Chapman
volunteered to do an independent review for obvious errors).
The working version of the specification and the comment form are now on the Collabratec™
site.
There are presently three members signed up for the working group via the IEEE Collabratec™
website. Members are invited to sign up or submit the comment form via email. Anyone
wishing to join the Collabratec™ private group please send an email request to the Chair at
Gaberson.iec@gmail.com and an invitation to join will be sent back.

Note that comments may be submitted by any interested party, joining the Collabratec™ group is not
required.

1043-1996 (reaff 2009) IEEE Recommended Test Procedure for Performing Voltage-Endurance

Testing of Form-Wound Coils and Bars, Chair: Ramtin Omranipour, Secretary: Joe Williams
This document is actually “owned” by DEIS. No activity at this meeting. Will consider co-
sponsorship between DEIS and P&E Societies. This standard will become inactive in 2019 if
action is not taken. Primary responsibility for forming a working group lies with DEIS.

1107-1996 IEEE Recommended Practice for Thermal Evaluation of Sealed Insulation Systems for
AC Electric Machinery Employing Random-Wound Stator Coils, Currently administratively
withdrawn.

No activity at this meeting. Document will remain withdrawn.
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1310-2012 IEEE Recommended Practice for Thermal Cycle Testing of Form-Wound Stator Bars and
Coils for Large Generators, Chair: Greg Stone
No activity at this meeting. Open for discussion in 2017 (assuming 5 years needed to resolve).
Dr. Stone has indicated a desire to retire from the chair position of this group. Any member
interested in taking this position is encouraged to contact the Subcommittee Chair.

1434-2014 IEEE Guide to the Measurement of Partial Discharges in Rotating Machinery, Chair:
Bill McDermid
No activity at this meeting. The current revision is good until 2024.

1553-2002 (reaff 2007) IEEE Test and Acceptance Criteria for Voltage-Endurance Testing of Form-
Wound Coils and Bars used in Hydroelectric Generators and Large Pumped Storage Motors,
Chair: Hugh Zhu, Secretary: Aleksandra Jeremic
A number of comments were discussed and acted on.
Discussion on number of samples. Wording is redundant. It was decided to not make a change
other than removing the redundancy.
Some additions will be made to the voltage table in Section 4.2. Concern is the stress relief
coatings because they are self-heating. Will allow cooling of the coatings in the text.
There was an extended discussion on allowing the test to be performed at room temperature. The
Chair will attempt to organize a separate meeting to refine wording regarding temperature.

1719 IEEE Guide for Evaluating Stator Cores of AC Electric Machines Rated 1 MVA and Higher,

Chair: Glenn Mottershead, Vice-Chair: Stefano Bomben, Secretary: Aleksandra Jeremic
Aleksandra Jeremic is replacing Stefano Bomben as secretary, Stefano will be Vice-Chair.
Major points were discussed with the intent of making this the final meeting to reach consensus.
“75-100%" flux density was accepted provided a sentence was added to reference IEEE 56.
A table capturing all suggestions for vibration criteria will be discussed on a future conference
call (using IEEE Join.Me).
The vibration curve in Section 9 was removed, but the paper referencing the curve will be
retained. A level of 10 mm/sec rms for solidly connected hydro generators was agreed.
Regarding the description of the low flux test, requests have been made to include description of
technology other than what is publicly available. However, IEEE has provided a response
regarding equipment that can only be used by the OEM — these OEMS have the action to review
this official response.

1776 - 2009 IEEE Recommended Practice for Thermal Evaluation of Sealed or Unsealed Insulation

Systems for AC Electric Machinery Employing Form-Wound Pre-Insulated Stator Coils for

Machines Rated 15000 Volts and Below, Chair: William Chen, Secretary: Kevin Alewine
Reviewed comments received so far, but will send the (comment) document out for additional
comment. Will also get comments received so far documented on the standard comment form.
Need to review relevant IEC documents for harmonization between our document & theirs.
Completed PAR submission.

P1799-2012 IEEE Recommended Practice for Quality Control Testing of External Discharges on
Form-Wound Coils, Vacuum Pressure Impregnated Stator Insulation and Fully Assembled Stator
Windings, Chair: Claude Hudon

No activity at this meeting. Open for discussion in 2017.
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NEW — IEEE Dissection Guide, Chair: Dr. Frost, Vice-Chair: Charles Millet, Secretary: Andy
Brown
Open discussion continued. There is considerable disagreement within the community regarding
the content of this proposed document. The chair will investigate setting up a small task force to
produce recommendations for potential paths forward. In the meantime, members are
encouraged to publish relevant papers on this topic.

NEW — IEEE Pulse PD Tests on Stator Coils & Bars, Chair: Bill McDermid
A draft Scope and Purpose were revised and agreed to at the meeting. This will be submitted to
obtain the PAR.
There is currently no plan to include pass/fail criteria in this document.

6. Other MSC activities
None reported.

7. Liaison Reports
PSIM working on task force for PD measurements, IEEE 510 safety standard, and IEEE 1122
standard for digital recorders for high voltage impulse test. Members of the Materials
Subcommittee will make the group working on PD measurements aware of our expertise in this
area.
See Appendix 2 for IEC liaison report provided by Dr. Stone.

8. Old Business
Howard Penrose to report on interest in a standard on Surge testing of random wound machines.

9. New Business

The following standards are approaching time for consideration of renewal efforts; 95, 286, 434,
1043 and 1799.

10. Next Meeting
The next meeting will take place in Vancouver on November 7 and 8, 2017. At least 19
members in attendance at Baltimore indicated an intention attend. Recommendations for hotels
are needed (Chair and Reza Soltani will investigate options).

Spring meeting in 2018 to be held at EIC in San Antonio.

Stefano Bomben to look into OPG hosting fall 2018 meeting. IRIS Power and CEIDP (Cancun)
are other options.

11. Adjournment

Motion — Nancy Frost
Second — Doug Conley
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Attendance for the Subcommittee Meeting

Thursday, June 15, 2017

David Agnew

Thomas Klamt

Kevin Alewine

Laurent Lamarre

Jacob Beck

James Lau

Stefano Bomben

Gerhard Lemesch

Michael Chapman

Melanie Levesque

William Chen

William McDermid

Douglas Conley

David McKinnon

Scott Cotner

Charles Millet

Mounir Essalihi

Glenn Mottershead

Nancy Frost

Beant Nindra

Paul Gaberson

Howard Penrose

Tyler Gaerke

Valeria Pevtsov

Anna Gegenava

Donald Prien

Keith Grzegorczyk

Diego Robalino

Claude Hudon

Reza Soltani

Aleksandra Jeremic

Hugh Zhu

Aleksandr Khazanov
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APPENDIX 2

IEC TC 2 Liaison Report
June 15, 2017

The most recent series of meetings were held in Washington DC in Oct 2016 and London on June 7-9, 2017.

1. IECTC2 WG 32 has been developing the new IEC TS 60034-32 technical specification on stator
endwinding vibration. It covers bump testing methods and on-line stator endwinding vibration
monitoring methods. No guidance is given on limits for vibration, etc. It was published early 2017.

2. IEC60034-27-4 is the new IEC standard that covers the same topic as IEEE 43 (insulation resistance
and polarization testing). The descriptions are all different, but the basic test method and
interpretation criteria are the same as IEEE 43. The only real difference with IEEE 43 is in the
temperature correction factor for IR (there is no temperature correction for tests done below 40 C).
The CDV stage is now finished, and we move to the FDIS vote this fall.

3. Work is progressing on revising IEC 60034-27-1 (off-line PD testing) and many comments came in on
the first CD. The standard is applicable only for power frequencies 50/60 Hz (not VLF). The material
on interpretation has been further weakened. It will go to a CDV now.

4. A WG is developing an off-line PD testing of machine windings during voltage impulses (IEC 60034-
27-5). A working group draft was made, and it will now go to a CD.

5. A new edition of IEC 60034-18-41 was issued earlier this year. It sets the PDIV for inverter fed
motors that are Type I. However some mistakes were made so an addendum will be created.

6. There will likely be a new windings project to define the test procedures for sealed windings similar
to that in NEMA MG 1. Tyler will lead this project

7. The next series of meetings will be in Shanghai the week of Nov 13, 2017.

8. A new working group (TC 22 WG 33) has been created to develop "60034-XY: Rotating electrical
machines - Part XY: Specific technical requirements for hydro generators”. A second meeting was
held in China in May, and the next meeting will be in Toronto in late October, 2017.

Greg Stone
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2017 EMC Standards Coordinator Report
PAR Number Project Committee Title Approval Date | PAR Expiration Invitation Ballot Close Status WG chair
Type Close Date Date
P11 Revision |PE/EM/Motor - WG11|Standard for Rotating Electric Machinery for Rail and Road Vehicles 26-Mar-15 12/31/2019 WG Draft Tim Buress
Development
P62.2 Revision |PE/EM/Matl - WG62.2|Guide for Diagnostic Field Testing of Electric Power Apparatus - Electrical Machinery 17-Feb-17 12/31/2021 WG Draft Jim Lau
Development
P97 New PE/EM/P97_WG Diagnostic Test Methods for testing the Insulation of AC Electric Machinery Using Direct Voltage 17-Feb-17 12/31/2021 WG Draft Laurent Lamarr
Development
P112 Revision PE/EM/Motor - Standard Test Procedure for Polyphase Induction Motors and Generators 5-Feb-2010 12/31/2017 4/16/2014 9/9/2016 Sponsor Ballot: Nick Stranges
WG112 Comment
P115 Revision | PE/EM/GEN - WG115 |Guide for Test Procedures for Synchronous Machines Part I--Acceptance and Performance Testing 5-Dec-2015 12/31/2019 WG Draft Haran Karmaker
Part II--Test Procedures and Parameter Determination for Dynamic Analysis Development
P433 Revision | PE/EM/PE/EM/Matl - |Recommended Practice for Insulation Testing of AC Electric Machinery with High Voltage Rating 22-Sep-16 12/31/2019 WG Draft Ashfak Shaikh
WG433/433 up to 30 kV at Very Low Frequency Development
P522 Revision | PE/EM/Matl - WG522 |Guide for Testing Turn Insulation of Form-Wound Stator Coils for Alternating-Current Electric 7-Dec-2016 12/31/2020 WG Draft Paul Gaberson
Machines Development
P1110 Revision |PE/EM/GEN-WG1110-|Guide for Synchronous Generator Modeling Practices and Parameter Verification with 3-Sep-2015 12/31/2019 WG Draft Innocent Kamwa
WG10 (REV) Applications in Power System Stability Analyses Development
P1553 Revision PE/EM/Matl - Standard for Voltage Endurance Testing of Form-Wound Coils and Bars for Hydrogenerators 16-Feb-15 12/31/2019 WG Draft Hugh Zhu
WG1553 Development
P1665 Revision PE/EM/GEN - Guide for the Rewind of Synchronous Generators, 50 Hz and 60 Hz, Rated 1 MVA and Above 22-Sep-16 12/31/2020 WG Draft Isidoro
WG1665 Development Kerszenbaum
P1719 New PE/EM/Matl - Guide for Evaluating Stator Cores of AC Electric Machines Rated 1 MVA and Higher 30-Aug-12 12/31/2018 WG Draft Glenn
WG1719 Development Mottershead
P1812 Revision PE/EM/Motor- Guide for Testing Permanent Magnet Machines 22-Sep-16 12/31/2020 WG Draft
WG1812 Development Dan lonel
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2017 EMC Standard List
|IEEE Electric Machinery Standards Collection: VuSpec
2017
Active

IEEE Std 11™-2000 (R2006), IEEE Standard for Rotating Electric Machinery for Rail and Road Vehicles

IEEE Std 43™-2013, IEEE Recommended Practice for Testing Insulation Resistance of Rotating Machinery

IEEE Std 56™-2016, IEEE Guide for Insulation maintenance of Electric Machines

IEEE Std 62.2™-2004 (R2009), IEEE Guide for Diagnostic Field Testing of Electric Power Apparatus-Electrical Machinery

IEEE Std 67™-2005 (R2010), IEEE Guide for Operation and Maintenance of Turbine Generators

IEEE Std 95™-2002 (R2012), IEEE Recommended Practice for Insulation Testing of AC Electric Machinery (2300 V and Above) With High Direct Voltage
IEEE Std 112™-2004, IEEE Standard Test Procedure for Polyphase Induction Motors and Generators

IEEE Std 115™-2009, IEEE Guide for Test Procedures for Synchronous Machines Part I-Acceptance and Performance Testing Part |I-Test Procedures and Parameter Determination for Dynamic Analysis
IEEE Std 117™-2015, IEEE Standard Test Procedure for Thermal Evaluation of Systems of Insulating Materials for Random-Wound AC Electric Machinery
10. IEEE Std 120™-1989 (R2007), IEEE Master Test Guide for Electrical Measurements in Power Circuits

11. |EEE Std 252™-1995 (R2007), IEEE Standard Test Procedure for Polyphase Induction Motors Having Liquid in the Magnetic Gap

12. |EEE Std 286™-2000 (R2012), IEEE Recommended Practice for Measurement of Power Factor Tip-Up of Electric Machinery Stator Coil Insulation

13. |IEEE Std 433™-2009, IEEE Recommended Practice for Insulation Testing of AC Electric Machinery with High Voltage at Very Low Frequency

14. |EEE Std 434™-2006 (R2013), IEEE Guide for Functional Evaluation of Insulation Systems for AC Electric Machines Rated 2300 V and Above

15. |IEEE Std 492™-1999 (R2011), IEEE Guide for Operation and Maintenance of Hydro-Generators

16. |EEE Std 522™-2004 (R2009), IEEE Guide for Testing Turn Insulation of Form-Wound Stator Coils for Alternating-Current Electric Machines

17. |IEEE Std 620™-1996 (R2008), IEEE Guide for the Presentation of Thermal Limit Curves for Squirrel Cage Induction Machines

18. |EEE Std 1110™-2002 (R2007), IEEE Guide for Synchronous Generator Modeling Practices and Applications in Power System Stability Analyses

19. |EEE Std 1120™-2004, IEEE Guide for the Planning, Design, Installation, and Repair of Submarine Power Cable Systems

20. |IEEE Std 1255™-2000 (R2013), IEEE Guide for Evaluation of Torque Pulsations During Starting of Synchronous Motors

21. |IEEE Std 1310™-2012, IEEE Recommended Practice for Thermal Cycle Testing of Form-Wound Stator Bars and Coils for Large Rotating Machines

22. |EEE Std 1415™-2006, IEEE Guide for Induction Machinery Maintenance Testing and Failure Analysis

23. IEEE Std 1434™- 2014, IEEE Trial-Use Guide to the Measurement of Partial Discharges in Rotating Machinery

24. |EEE Std 1553™-2002 (R2007), IEEE Standard for Voltage-Endurance Testing of Form-Wound Coils and Bars for Hydrogenerators

25. IEEE Std 1665™-2009, IEEE Guide for the Rewind of Synchronous Generators, 50 Hz and 60 Hz, Rated 1 MVA and Above

26. |IEEE Std 1776™-2008, IEEE Recommended Practice for Thermal Evaluation of Unsealed or Sealed Insulation Systems for AC Electric Machinery Employing Form-Wound Pre-
Insulated Stator Coils for Machines Rated 15 000 V and Below

27. |EEE Std 1799™-2012, IEEE Recommended Practice for Quality Control Testing of External Discharges on Stator Coils, Bars, and Windings

28. |EEE Std 1812™-2014, IEEE Trial-Use Guide for Testing Permanent Magnet Machines

29. |IEEE Std €50.12™-2005 (R2010), IEEE Standard for Salient-Pole 50 Hz and 60 Hz Synchronous Generators and Generator/Motors for Hydraulic Turbine Applications Rated 5 MVA and Above
30. |EEE Std C50.13™-2014, IEEE standard for Cylindrical-Rotor 50 Hz and 60 Hz Synchronous Generators Rated 10 MVA and Above
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2017 Fellows Report
FELLOWS COORDINATOR REPORT

Electric Machinery Committee

There was activity this year with regard to Electric Machinery Committee (EMC) IEEE
Fellows nominations, evaluation and presentations. The IEEE Fellow Membership level is a
special recognition for members with extraordinary accomplishments in IEEE technical fields. To
insure that the recognition is extraordinary, the total number of recipients each year cannot
exceed 0.1 percent of the total higher grade membership. There is still much work to be done in
this area with regard to recognizing worthy rotating machinery people. Note the following
milestones:

e The EMC Fellows Coordinator was asked this year to evaluate Fellows nominations for
presentation in 2018. Input appears to be solicited on a rotating basis as the EMC Fellows
Coordinator seems to be asked every other year to perform this task.

e The EMCis honored that the 2017 Fellows Class includes Juri Jatskevich for contributions
to modelling of electric machines and switching converters. It is also noted that Sang Bin
Lee was elevated to Fellow for contributions to off-line testing and on-line condition
monitoring for ac electric machines. It is the EMC Fellows Coordinator’s understanding
that he worked at one time for a company that also employs some of our EMC members.

e There are still many qualified candidates who are actively serving in various capacities in
the EMC who lack but someone who would be willing to nominate them for elevation to
IEEE Fellow. Itis suggested that the EMC continue the program started five (5) years ago

to set a goal of two IEEE Fellows nominations for each technical subcommittee in the
EMC.

Respectfully Submitted,
N. E. Nilsson

EMC Fellows Coordinator
May 26, 2017
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2017 Awards Report
Electric Machinery Committee

The Awards and Recognition Working Group of the Electric Machinery Committee (EMC)
has completed its work for 2017 and is pleased to announce the following award winners:

e The Distinguished Service Award for 2017 goes to Robert Thornton-Jones, “For Contri-
butions to the IEEE Power Engineering Society (PES) Electric Machinery Committee (EMC),
for participation in IEEE Standards Working Groups and Chairing the Task Force on Recent
Grid Code Requirements of Various Countries and Reliability Groups as They Affect Electric
Power Generation Apparatus.”

e The EMC is recognizing three (3) outstanding technical papers in 2017. They are as
follows:

1. X.Chen,J. Wang, V. Patel and P. Lazari, authors of, “A Nine-Phase, 18-Slot, 14-Pole
Interior Permanent Magnet Machine with Low Space Harmonics for Electric
Vehicle Applications,” in Transactions on Energy Conversion, Vol. 31, No. 3,
September 2016, pp. 860-871.

2. J. Bayless, N. Kurihara, H. Sugimoto and A. Chiba, authors of, “Acoustic Noise
Reduction of Switched Reluctance Motors with Reduced RMS Current and
Enhanced Efficiency,” in Transactions on Energy Conversion, Vol. 31, No. 2, June
2016, pp. 627-636.

3. R. Wang, S. Pekarek, M. Bash, A. Larson and R. Van Maaren, authors of,
“Incorporating Dynamics in a Mesh-Based Magnetic Equivalent Circuit Model of
Synchronous Machines,” in Transactions on Energy Conversion, Vol. 30, No. 3,
September 2015, pp. 821-832.

The Awards and Recognition WG will be working in August through September of this year to
identify worthy candidates for service recognition, prize standard and prize papers for 2018. The
Awards and Recognition WG also wants to congratulate the winners of the Tesla and Veinott
Awards for 2017 as well as newly elevated EMC Fellows. Also, special thanks to Transactions
Editor, Juri Jatskevich, who coordinated the identification of prize paper candidates. The award
information was transmitted to the EMC Web Master on October 28, 2016, for posting on the
EMC Website.

Respectfully Submitted,

N. E. Nilsson

EMC Awards and Recognition WG Chair
May 27, 2017
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2017 Chair Report
EMC Chairman’s Report

The Electric Machinery Committee was very active in the past year with contributions to IEEE
standards, conferences, and new initiatives.

A)

B)

Q)

Standards

Twelve Working Groups are working on revising standards on a broad range of topics.
Details are in Dr. Innocent Kamwa’s Standards Coordinator’s report. We thank all the
volunteers that engaged in this important activity of the committee.

One area that needs more volunteers is in some motor standards. This was discussed in the
Motor SC meeting. MSC Vice-Chair, Dr. Thomas Wu, is working to identify experts to help
close gaps. We are also exploring ways to collaborate with the IAS EMC wherever it makes
sense. A proposed action is for our Standards Coordinator to exchange notes with their
Standards Coordinator (through Dr. Andy Knight)

Dr. Bob Nelson has brought to the committee’s attention clauses related to generators
connected through inverters at the ‘distribution level’ in the revised IEEE 1547, and
discussions are ongoing on reconciling any differences with C50.13.

I would also like to highlight the work of the task-force led by Mr. Robert Thornton-Jones
that has been reviewing the Impact of Grid Codes on Generator Design and Standards, and
presented their work in a well received panel session this week.

Conferences:

a. PES General Meeting
Eight panel sessions were held this year. The Renewable Energy Machines & Systems,
Generator, and Motor subcommittees did an excellent job in pulling these together.
| would like to thank the vice-chair, Kay Chen, who coordinated all paper reviews and
worked with the Tech Council in planning EMC meetings at the GM.
Scheduling was again challenging this year —a number of conflicts with committee
meetings. This appears to be an issues for most committees, and the Tech Council is
discussing the option of a second JTCM to help offload meetings at the GM. Details in
Mr. Mike Sedlak’s report. Performing most committee work in online meetings,
complimented with short face-to-face meetings at the GM could be another way to fix
the problem — both WG’s and Subcommittees.

b. IEMDC
PES EMC was the lead sponsor of the very successful 2017 IEMDC conference. Dr.
Osama Mohammed and Dr. Dan lonel were the Conference Chairmen. Details from Dr.
Mohammed.

New Initiatives
| would like to highlight a few new Initiatives where the committee has made good progress
in the last couple of years. More work and help is needed to build on this in the coming
years.
a. Evolving Grid
EMC has been working on understanding and mitigating impact of increased renewable
energy integration on machine and grid performance. E.g. increased demands on
thermal plants demanded by evolving grid codes. The TF referenced earlier has been





instrumental in increasing awareness of these impacts. EMC has also released an
updated guideline on online monitoring and diagnostics (IEEE 1129), and continues to
track technology developments in related areas.

b. Transportation Electrification
EMC members played a leading role in getting IEEE engaged with the aeronautics
industry as it ramps up electrification. We partnered with NASA to chart out a
technology roadmap for machines and drives for future electric/hybrid-electric
airplanes. Based on the success of a workshop held last year, a second edition is being
planned for 2018 jointly with AIAA. | represent PES in the IEEE-TEC Steering Committee
and am looking for volunteers to help with topics like the aforementioned, as well as
vehicle-to-grid, cyber-security, as well as machines and drives technology.

c. Outreach
We have often spoken about the need to attract younger engineers. One idea was to
hold additional EMC meetings at venues other than the PES General Meeting to share
interesting work carried out by EMC to a wider audience. We took part in a joint session
at this year’s IEMDC with our sister EMC'’s. There were good discussions on synergies
and the difference focus areas. We hope to repeat this at the next edition. The motor
sub-committee and some of its WG’s may also consider meeting at IEMDC.
PES may be able to help send committee representation to an international meeting if
there is a good reason for us to attend an international meeting.

These achievements are thanks to the tireless efforts of many members of the committee. Our
awards chair, Mr. Nils Nilson, does an outstanding job in getting our members recognized. Let’s
help him with a goal of two IEEE Fellow nominations for each technical subcommittee.

This year, we again have progression of officers. We need to elect a new secretary.

The fourth member of the executive team is the Standards Coordinator. This office has been
held very ably by Dr. Innocent Kamwa, and we thank him for his many years of service. Since
this role requires knowledge and experience with the standards development processes we do
not rotate it as often. In discussions with Dr. Kamwa, | think it will be good to have someone
shadow him for the next couple of years. If anyone has interest or a recommendation, please
let us know.

| will rotate out of the Chair role at the end of this calendar year, as Kay Chen takes over. | thank
you all for the opportunity to serve, and for all your help and support over the last six years.

Thank you.
Kiruba Haran
7/20/2017
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Scheduled Tutorials on Sunday May 21, 2017

The following six half day tutorialz have been schedule to be offered on Sunday May 21, 2017. Tutorial
1, 2, and 3 will be offered from 9 AM — 12 noon and Tutorale 4, 5 and & will be offered from 1 PM — 4 PM. All
tutorial are offered free of charge to conference registrants. Please sign your name and e-mail address on the
sheet in the back of each room. The details of the tutorials are as follows:

Tutorial 1: Flux modulation machines— from Principle, Features to Topologies

Speaker: Ronghai Gu
Room: Concerto A (9 AM — 12 Hoon)

Abgfract—This tutorial will address Flux Modulation Machines, a recent hot research topic, based on the seres work of
flux modulation machines and will be presented by Professor Ronghai Qu from the Huazhong University of Science and
Technology in China. Recently, flux medulation machines have made significant progress, which make them attract more
and more attention. and have become one of hottest research topics in the electrizal machine area for both academic and
industry applications. Different from regular PM machines, flux modulation machines are with a different stator and rotor
pole number and produce steady torque based on the so-called flux modulation effect The special operation principle
makes fiux medulation machines have a high-torque density and low-pulsation torgue, and more design freedoms lead to
many novel machine topologies for different applications. This tutorial is a summarnzed presentation of Flux Modulation

klachines.

Tutorial 2: Design of Special PM Machines using FEA with Insights on Flux Switching and
PM-assisted Machine Types

Speakers: Nicola Bianchi, Gianmario Pellegrino and Bulent Sarfiogliu.
Room: Concerto B (9 AM — 12 Noon)

Abstract—The objective this tutoral is to present special permament magnet machines including the flux-switchimg PM
machine and PM assisted synchronous reluctance machines. Permanent magnet (PM) electrical machine design is one of
the most important skill sets needed to stay competitive in the motors and generaters industry. Permanent magnet electric
machines are an energy-efficient substitute for electric motors. They offer applications in appliances, industrial,
automaotive, serospace, oil and gas, and medical equipment. Two types of machines have gained special interests

Tutorial 3: Design for Manufacturing of Permanent Magnet Assemblies and Electric Machines
— Combined Theoretical and Practical Approach

Speakers: Aaron Williams and Dan M. lonel
Place: Concerto C (9 AM — 12 Noon)

Abstract—The tutorial covers from an academic and industrial perspective main aspects of permanent magnet types and
characteristics, optimal selection considering operating conditions including temperature and mechanical stress,
manufacturability, motor topolegies and combinations with different grades of laminated steel. Included are elements of
recent technology. such as laminated and encapsulated magnets, magnet rotor sleeving, and product developmenits,
especially for high speed applications. In this respect, the tutorial comprises two comparative case studies for smaller,

[ o e P " ' . "

Tutonial 4: Motonng, Generating, Simulation & Test Results for the Current BWM i3 Electnic
Vehicle Traction Machine

Speakers: James Hendershot and Tim Burress
Room: Concerto A (1 PM —4 PM)

Abstract—This presentation presents the analysis of the BWM i3 Carbon-Composite E-Car's electric motor-generator.
This unigue E-car comes in two versions, one all electric and the other with a small enginelgenerator for range extension.

Tutorial 5: High Performance Multiphysics Design for Electrical Machines

Speakers: Marius Rosu and Mark G. Solveson
Room: Concerto B (1 PM —4 PM)

Abstract—This tutorial provides with case-studies on HPC (High Performance Computing) technology which enables any
user to deploy large time-domain problems. In the light of this capability, the proposed technology allows designers to
increase the speed of research and design by running high performance computing on various low-frequency
electromagnetic applications as rotating electrical machines and power transformers. In spite of multiphysics design, the
tutorial emphasis will be on the comprehensive machine design methodology. Before employing sophisticated design
studies, designers are provided with an integrated initial stage design environment to perform fast electromagnetic and
thermal simulations to analyze wvaricus case-studies and hundreds of “what i analyses on selected electnic motor

fopologies.

Tutonial 6: Advanced Vamable Frequency Drnve Controller Design, Testing, and UL1741 5A
Pre-certification with Hardware in the Loop (HIL)

Speakers: Dr. lwvan Celanovic and Edwin Fonkwe
Room: Concerto C (1 PM —4 PM)

Abstract—In this practically orented, in-depth, hands-on seminar, attendees will leam how to design, test, and pre-certify
a 3-phase induction motor varable frequency drive (WFD) digital controller. They will leam both underying theoretical
concepts as well as hands on, apply acquired knowledge to design, implement, and test a motor drive controller during
the course. They will first leam the thecretical foundation for motor controls, digital control of 3-phase inverters in the DQ
reference frame including space-vector modulation basics, and filker design. Then, they will implement their motorinverter
controller on a real-time ultra-high fidelity HIL platform and run the complete inverter and controller model in real-time.
Scalar (VIF) and Vector (FOC, DTC) speed control techniques are examined. After the inverter is up and running they will
learn how to tune the controllers, in runtime, using a real-time simulation and virtwal impedance analyzer in HIL. Finally,
we will infroduce a HIL based methodolegy of how to test and validate the performance and robustness of the VFD
controller in non-linear parameter settings (saturation} and realistic grid settings (i.e. weak and strong grid conditions) and
we will infroduce all the key grd code and support requirements for IEEE 15847, UL1741 SA and Rule 21, the emerging
smart inverter grid code, and explain all the grd support functionality. Attendees will also leam how to pre-certify their
VFD controller grid-support functionality and prepare their designs for pre-certification.
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Country
USA
Germany
UK

China
France
Canada
Japan
Austria
South Korea
Italy
Belgium
Brazil
Sweden
Denmark
Finland
Switzerland
Australia

Countries with 3 Attendees
Countries with 2 Attendees
Countries with 1 Attendee

Quantity
177

44

44

39

27

24

24

15
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Attendees by IEEE Membership Status

Attendees Count
IEEE Member 237
IEEE Non-Member 107
IEEE Student Member 95
IEEE Student Non-Member 42
Accompanying Person 14

Exhibitors and Sponsors 17

m |[EEE Member = |EEE Non-Member m |EEE Student Member

w |IEEE Student Non-Member m Accompanying Person m Exhibitors and Sponsors
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AFFILIATION

Industry
Affiliation Count
University 281
Industry 232
University
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PAPER PRESENTATIONS BY TOPIC

Permanent Magnet Machines
15%

Simulation Technology for Motors
5%

Drives for Transportation
3%
Synchronous Machines

4%
Motors for Transportation
5%

Induction Machines
7%
High Speed Electrical Machines and
Drives
7%

Reluctance Machines
7%
Optimization for Electrical Machines
6%

Special Machines, Sensors and
Actuators
7%

Bearingless Motors
5%
Magnetless or Reduced Magnet
Machines for Emerging Applications
2%  Design Related Problems Synchronous Motor Drives

7% Induction Motor Drives 7%
4%
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Category Quantity

Permanent Magnet Machines 65
Synchronous Machines 19
Induction Machines 29
Reluctance Machines 31
Special Machines, Sensors and Actuators 31
Synchronous Motor Drives 31
Induction Motor Drives 19
Design Related Problems 30
Magnetless or Reduced Magnet Machines for Emerging Applications 9
Bearingless Motors 21
Optimization for Electrical Machines 26
High Speed Electrical Machines and Drives 29
Motors for Transportation 22
Drives for Transportation 11
Simulation Technology for Motors 22
Condition Monitoring, Noise and Vibration 39
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