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Call to order / Introductions Sanders

Chairman Miriam Sanders called the meeting to order at 1:30 PM

Approval of Minutes (January Meeting) & Financial Report Hedding

The minutes of the Pittsburgh (May 2009) meeting were approved with corrections as given by
Subcommittee Vice Chairman Udren. To keep registration fees low for the attendees, we chose to lose
money on the Pittsburgh meeting, and this meeting.

Chairman’s Report Sanders

Meeting was called to order at 1:30 PM, Thursday September 17, 2009. After introductions, all main
committee members were asked to stand and were counted. Of the 121 Main Committee members, 66
were present, meeting a quorum.

Since our last meeting in May, we have lost several colleagues. A moment of silence was observed in
memory of Sharen Severson and Reiner Aberer, from Omicron, Ed Derencinovic from Trench and Brent
Duncan from ABB. They will all be sadly missed by our industry.

This was the first meeting of our new elongated formatted. We have added a half-day of working group
meeting time slots to eliminate conflicts of the 65 plus active working groups. This has extended the
meeting time to Thursday afternoon but the overall response was positive due to the fewer conflicts. The
next meeting in Orlando will be similar in format with the Main Committee meeting being on Thursday
afternoon.

At this meeting all of our subcommittees did obtain quorum. So that is great. Please be reminded to attend
the working groups and subcommittees that your are members, as they do indeed need your input. Should
you find that you no longer have interests in these groups please ask that your name be removed from the
membership list.

The Smart Grid initiative is driving our activities both from our work environment and our standards-making
environment. Please participate as you can and keep our standards in the forefront as well. While much of
what is being covered in the public press, we, as an industry, have been heading in this direction for a long
time. We need to work together to insure a viable set of solutions to these present and future challenges.
IEEE is taking an active role in the NIST (National Institute of Standards and Technology) Roadmap. As the
PSRC, we are being asked to develop standards at an accelerated pace and should strive to meet this,
while not adversely affecting the quality of the standard.

Reports of Interest

A. Technical Paper Coordinator’s Report Pettigrew
A. PES General Meeting- Calgary, AB July 2009

A total of 71 papers were submitted for the 2009 GM. Reviewers approved 57 papers for presentation at the
following sessions:

One Paper Session with 7 papers
Three Paper Forums with a total of 16 papers
One poster session with 34 papers (Jointly held with other PES TC'’s)

Attendance by paper authors was a problem that is being addressed for the 2010 GM. Less than half of the
authors of the poster session papers attended the GM. There was better attendance at the Paper Session
and the Paper Forums. In the future if an author does not show up for their presentation their paper will be
pulled from the IEEE Xplore database.



B. T&D Conference 2010 April 2010

A total of 28 papers have been submitted for the T&D Conference.

Three submissions were incomplete

Two have been rejected as to long or previously presented work

Two are waiting for author revision due to incorrect format

Twenty one are in the review process. Thank you to all who have volunteered as paper reviewers. Please
complete your reviews by 9/19/09

C. PES General Meeting July 25-29, 2010 Minneapolis, MN

The Call for Papers has gone out for the 2010 GM. The paper submission site will be open beginning
October 26, 2009 through Dec. 2, 2009

B PES Report Wanda Reeder
No Report submitted.

C. CIGRE B5 Activities Report Adamiak

No report submitted.

D. UCA Report Burger
No Report

E. EPRI Report Hughes
No Report.

F. IAS Power System Protection Committee Mozina

The following are items of interest to the PSRC:

Color Book Reorganization Progress — The IAS Industrial & Commercial Power System Dept.
(responsible of the IAS color books) held it's meeting on Oct. 4-5 in Houston TX. at the IAS General
Meeting. This group is updating and converting the color book series into individual IEEE standards. The
major item of interest for the PSRC is the Buff Book (Protection and Coordination of Industrial and
Commercial Power Systems). The draft of the standard on instrument transformer has been competed and
is being submitted for balloting. Progress continues to be slow due to the lack of manpower.

Generator Grounding and Ground Fault Protection WG — This WG investigated potential transient
overvoltages associated with hybrid generator grounding. This effort was completed last year with the
completion and presentation of the WG paper. The WG group chairman represented the paper at the IAS
Pulp and Paper Conference in Birmingham in June. The WG is continuing its efforts to investigate grounding
at MV industrial faculties with multiple ground sources. The goal is to produce a WG IAS transaction paper
providing guidelines/recommendation for determining the optimum level of ground current in MV industrial
system with multiple ground sources. The WG met at the IAS General Meeting where the paper outline was
reviewed and writing assignments made to WG members.
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G.

Arc Flash — The IAS is the home of IEEE standard 1584-2004, a key Arc Flash standard that is currently
under revision. The WG met at the Sept. IAS PCIC conference in Anaheim CA. Minutes for this meeting
have not been posted.

IEC Report Udren

TC 95, Measuring relays

TC 95 is the IEC Technical Committee on measuring relays. Typically this report lists TC 95 standards
drafts, requiring assessment and vote from the US National Committee (USNC) Technical Advisory Group
(TAG) that meets as WG 14. In this cycle, there have been no new standards documents for electrical
environment testing or product design, but development continues - IEC 60255-26 will now be the single
container for the full suite of electrical environment tests. 60255-1 has been approved for publication and
has all of the product design requirements (like C37.90 but more comprehensive). The published 60255-27
contains all safety requirements.

Development of functional standards is the latest area of TC 95 standardization. Murty Yalla leads
Maintenance Team MT4 of TC 95. Here is status of their projects:

e 60255-151 —Functional standard for over/under current protection — FDIS approved — to be published

as a new international standard.

60255-127 - Functional standard for over/under voltage protection — CDV will need a USNC vote
soon. This has definite time or instantaneous over- and undervoltage characteristics, plus one shape
of inverse time curve. There is only instantaneous reset. If you have an application for which you’re
concerned about the time curve shape or reset characteristic, please request a copy and submit your
comments to me.

60255-121 — Functional standard for distance protection — a draft for almost 1000 standard tests over
the full range of operating conditions to demonstrate proper performance of a distance relay or
function — under review in PSRC and IEC.

60255-149 — Functional standard for thermal relays — to update 60255-8 — a WG is formed and work
has begun. Let me know if you are interested in participating.

60255-187-1,2, etc. family of standards - Functional standard for biased or percentage differential
protection — to update 60255-13 - bus, transformer, line applications, etc. — just beginning now. We
might expect tests under a full range of operating conditions as is now being developed for 60255-
121. Let me know if you are interested in participating.

TC 95 will meet at the IEC General Meeting in Seattle in October 2010 due to our successful program to

raise $18,000 to cover hosting costs. Donors will have name and logo posting as supporters at this large
international meeting. With 9 pledges, one potential supporter has been lost, so we still need one — please

see Eric Udren or Murty Yalla to help us and to take advantage of this publicity opportunity.

TC 57, Power systems management and associated information exchange

See TC 57 liaison report at the end of SC H minutes.



H. Standard Coordinators Report Gilbert
Standard Coordinators Report September 17, 2009

Standards Activities Since The May, 2009 Meeting

The status of standards activities that have taken place since the May, 2009 meeting of the PSRC are as
follows.

1. Standards Published

None
2 Standards waiting to be Published

PC37.233 Guide for Power System Protection Testing
PC37.234 Guide for Protective Relay Applications to Power System Buses
3. Standards Reaffirmed

C37.114 Guide for Determining Fault Location on AC Transmission and Distribution Lines
4. Standards submitted for reaffirmation

C37.114 Guide for Determining Fault Location on AC Transmission and Distribution Lines
5. Standards approved

PC37.233 Guide for Power System Protection Testing
PC37.234 Guide for Protective Relay Applications to Power System Buses
6. Standards submitted for approval
PC37.233 Guide for Power System Protection Testing
PC37.234 Guide for Protective Relay Applications to Power System Buses
7. Standards to be submitted for approval
None
8. Submitted for Balloting/ Recirculation
C37.93 Guide for Power System Protective Relay Applications of Audio Tones over Telephone Channels

PC37.105 IEEE Standard for Qualifying Class 1E Protective Relays and Auxiliaries for Nuclear Power
Generating Stations
C37.114 Guide for Determining Fault Location on AC Transmission and Distribution Lines

9. Standards Balloted
C37.93 Guide for Power System Protective Relay Applications of Audio Tones over Telephone Channels

C37.114  Guide for Determining Fault Location on AC Transmission and Distribution Lines
10. Standards Re-circulated

PC37.233 Guide for Power System Protection Testing
PC37.234 Guide for Protective Relay Applications to Power System Buses
11. Standards to be Re-circulated

PC37.105 IEEE Standard for Qualifying Class 1E Protective Relays and Auxiliaries for Nuclear Power
Generating Stations

C37.115 Standard Test Method for Use in the Evaluation of Message Communications Between
Intelligent Electronic Devices in an Integrated Substation Protection, Control and Data Acquisition System

12. Standards due for 5 year review /to be submitted for Re-affirmation

C37.90.2 Standard For Withstand Capability of Relay Systems to Radiated Electromagnetic Interference
from Transceivers

C37.93 Guide for Power System Protective Relay Applications of Audio Tones over Telephone Channels
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C37.103 Guide for Differential and Polarizing Relay Circuit Testing
C37.114 Guide for Determining Fault Location on AC Transmission and Distribution Lines

C37.115 Standard Test Method for Use in the Evaluation of Message Communications Between Intelligent
Electronic Devices in an Integrated Substation Protection, Control and Data Acquisition System

13. Standards withdrawn

None
14. New PARs applied for

PC57.13.3 Guide for the Grounding of Instrument Transformer Secondary Circuits and Cases
15. New PARs approved

PC37.104 Guide for Automatic Reclosing of Line Circuit Breakers for AC Distribution and Transmission
Lines

PC37.95 Guide for Protective Relaying of Utility-Consumer Interconnections
16. PAR Extensions applied for

PC37.111 Standard Common Format for Transient Data Exchange (COMTRADE) for Power Systems
17. PAR Extensions approved

None

18. Modified PAR approved
PC37.105 IEEE Standard for Qualifying Class 1E Protective Relays and Auxiliaries for Nuclear Power
Generating Stations

19. Modified PAR Submitted
PC37.105 IEEE Standard for Qualifying Class 1E Protective Relays and Auxiliaries for Nuclear Power
Generating Stations

20. PARs Withdrawn

None
21. PARs expiring at the end of 2009

PC37.105 IEEE Standard for Qualifying Class 1E Protective Relays and Auxiliaries for Nuclear Power
Generating Stations
PC37.111 Standard Common Format for Transient Data Exchange (COMTRADE) for Power Systems

PC37.113 Guide for Protective Relay Applications of Transmission Lines

PC37.233 Guide For Power System Protection Testing
PC37.234 Guide for Protective Relay Applications to Power System Buses
SUBMITTAL DEADLINES & STANDARDS BOARD MEETING SCHEDULE

PAR/Standard Submittal Deadline Standards Board Meeting

May 7, 2009 June 16, 2009
July 31, 2009 September 10, 2009
October 19, 2009 December 8, 2009
J. NERC Report Cummings
No Report
IV. B. ADVISORY COMMITTEE REPORTS Sanders

Chair: Miriam Sanders
Vice Chair: Bob Pettigrew



B1: Awards and Technical Paper Recognition

Chair: Bob Beresh
Vice Chair: Solveig Ward

The B1 SC met and finalized the transition of leadership from Bob Beresh to Oscar Bolado. Oscar will take
over the chair of B1 in January of 2010. The recipient of the 2010 Distinguished Service Award was
discussed and the members of B1 are requested to think of suitable candidates. This will be discussed at
the next meeting in January and the name of the recommended person will be presented to the ADCOM
committee for approval.

The process for submitting papers to the PES for recognition was also discussed.

It was suggested Murty Yalla, and agreed by all in attendance, that past Distinguished Service and Career
awards should be posted on the PSRC web page for reference and recognition purposes.

B2: Fellows Awards
Chair: J.S. Thorp

No Report

B3: Membership Committee
Chair: M.J. Swanson

Attendance during the PSRC meeting was approximately 225. This is considered excellent for a September
meeting.

29 new attendees were in our Newcomers Orientation meeting on Tuesday,
One management support letter is in process.

Seven new Service Awards were created, and they were given out during the Main Committee Meeting.

B4: O & P Manual and WG Training

Chair: J Appleyard O&P Manual
Chair: R Hunt WG Training

No working group chair training session was held.

B5: Bibliography and Publicity

Chair: T.S. Sidhu
Vice Chair: M. Nagpal

The Bibliography and Publicity WG met on Sept. 15, 2009 with four members in attendance. The minutes
from May 2009 meeting were approved. 2007 bibliography paper has been accepted and the 2008 paper is
being prepared. The Chair will get in touch with the PSRC webmaster regarding progress on the relay
bibliography searchable database.”

B8: Long Range Planning

Chair: Charlie Henville

B9: PSRC Web Site

Chair: Russ Patterson

Working Group B9 did not meet.



V. SUBCOMMITTEE REPORTS

C: SYSTEM PROTECTION SUBCOMMITTEE

Chair: R. Hunt
Vice-Chair: S. Ward

The C System Protection Subcommittee met on Thursday, September 17, 2009, in Arlington with 19
members and 42 guests in attendance. Quorum was reached.

8 Working Groups and 1 Task Force met at this meeting. The members of the Subcommittee approved the
minutes of the May 2009 meeting.

WG C11, Guide for protection System Testing. This Guide is under PAR — C 37.233 .This Guide has
completed the balloting and RevCom process and is an approved Guide under IEEE Publishing. The WG
will not be disbanded but remains active for conference papers. The WG will make a presentation for the
Main PSRC Committee in May 2010.

WG C9 had sent out their summary paper for review by the Subcommittee members but comments were
received from just one person. The paper will be sent out again and comments will be discussed at the WG
meeting in January.

The new Task Force, CTF2, formed for “The Role of Protective Relaying in Smart Grid” will meet again in
January as a TF to define the scope of a Working Group.

One item that was brought up at the Advisory Committee meeting was for PSRC to consider a number of
documents with guidelines issued by NASPI for incorporation as PSRC standards. A Task Force, CTF4, led
by Paul Myrda, will discuss this item at the January meeting.

New members: None at this meeting.
PSCE liaison report: Nothing to report.

PSSC liaison report: Charlie Henville brought up the idea to organize joint meetings with PSSC. There are
several of C Working Groups that could benefit from a possible joint activity, such as C4, C15 and C9.
When Charlie suggested this to PSSC, they voiced an interest but wanted to see an agenda before they
committed to a joint meeting. It was decided to form a Task Force, CTF3, to look into making up such an
agenda. The joint meeting will not take place in January 2010, but the goal is for January 2011.

Reports from the WG Chairs

C4: Global Industry Experience with System Integrity Protection Schemes (SIPS)
Chair: Vahid Madani

Vice Chair: Miroslav Begovic

Output: Survey

Established: September 2004

Expected Completion Date for the Survey: May 2009

Assignment - Conduct a survey of power systems professionals worldwide to accumulate experience with
SIPS. This survey will complement and expand upon the previously published IEEE/CIGRE paper “Industry
Experience with Special Protection Schemes” by P.M. Anderson and B.K. LeReverend (IEEE Transaction
on Power Systems, Vol. Il, No. 3, August 1996). The survey will be conducted via an internet-based
guestionnaire with the assistance of, and be available to, other interested parties; (e.g. IEEE, CIGRE, PES,
EPRI, etc.). The survey should be concluded by September 2008 and will be presented in a report to the
“C” Subcommittee and a Summary Transactions paper.



The WG C-4 met on September 15 in one session with total of 18 in attendance (6 Members, 12 Guests).

The WG members and guest attendees reviewed the status of the Survey. The detailed report is complete
and has received approval from the C subcommittee members. Subcommittee members have provided
some great comments and all comments have been satisfied. Since this report is a global survey, the
CIGRE members of the C4 WG have also been asked to review and approve. All comments received have
been incorporated. The latest approved version of the full report will be submitted to the PSRC Officers for
review and approval as next step.

In previous meetings, the C Subcommittee and the WG members had recommended transaction paper.
Some of the WG members have been working on the draft transaction paper, and we believe the
transaction paper will be ready by mid October 2009 for submission to IEEE.

Because we plan to have a transaction paper, we need to delay publishing any other reports pending IEEE
transaction paper is processed.

The latest version of the detailed report will be distributed to all survey participants.

Work on transaction paper as necessary

C9: Appl. of Prot. Relays used for Abnormal Freq. Load Shed. & Restoration

Chair: A. Apostolov
Vice-Chair: K. Behrendt

Assignment

The project will develop a Guide for the application of protective relays used for load shedding and
restoration during electric power system abnormal conditions. It will present background information,
bibliography, and recommendations. It discusses abnormal frequency power system behavior, existing load
shedding and restoration practices, the abnormal frequency of typical protective relays, and possible new
methods for improving load shedding and restoration. This project is limited to electric power system
applications and will not include Abnormal Frequency Protection for Power generating Plants

The draft of the summary paper that has been completed will be sent to SC members, again, for review and
comments before the January meeting.

C11: Guide for Protection System Testing (PC 37.233)

Chair: Vahid Madani

Vice Chair: Hyder DoCarmo

Output: Guide

Established: May 2005

Expected Completion Date — Balloting Body: August 2008
PAR Approved through: December 2009

Assignment

This guide is intended for power system protection professionals. It will include a reference listing of type
tests for protective devices as well as overall protection scheme performance tests for various types of
protection schemes. The Guide will describe the methods, extent, and types of protection scheme tests.
Interlocking and control functions inherent to the protective schemes are included. This assignment
encompasses overall system testing procedures, data collection requirements, as well as the test procedure
definitions.

WG C-11 met on September 15 in a single session with total 30 in attendance (18 M, 12 G). Quorum was
established — More than 50% WG members present (total 34 members).

This Guide is under PAR — C 37.233



This Guide has completed the balloting and RevCom process and is an approved Guide under IEEE
Publishing. Thanks to the efforts of the working group (WG) members.

After review of the patent slides, the WG members and attendees discussed the Status of the Guide and
reviewed options for Transaction Paper and / or Conference papers. The purpose of the Guide and the
potential users, industry practitioners, suggest that Conference papers are more appropriate — The WG
members and attendees also discussed the timing of the conference papers need to coincide with
approximate timeline of the IEEE publication. The various conference venues also discussed.

The WG also plans to coordinate a presentation for the Main PSRC Committee in May 2010.

The WG would remain active for the purpose of conference papers — The WG is recruiting contributing
members and presenters for various conference venues.

C13: Undervoltage Load Shedding

Chair: M. Begovic

Vice-Chair: S. Imai

Output: IEEE Report

Established: September 2005

Expected Completion Date: January 2010

Assignment

This working group produces a report on the implementation of undervoltage load shedding (UVLS) in
electric power systems. It presents background information, guidance in implementing UVLS schemes and
a bibliography. Voltage instability, voltage and reactive power management, emergency actions to
avoid load shedding, UVLS philosophy and methods, voltage collapse detection, existing practices,
settings and coordination between UVLS and UFLS are discussed

The WG met on Sep 16, 2009, in one session, attended by 8 members and 4 guests.
After the last meeting, Vahid Madani sent the text about maintenance and testing of UVLS schemes.

And another new contribution was received from Jeonghoon Shin with Korea Electric Power Company on
their UVLS scheme. This is described in section 10.4.2. No other contributions have been received.

Chair and Vice Chair met in Tokyo on June 2nd to discuss how to finalize this report for the September
meeting and future actions.

Based on the discussion, restructuring of the topics in the report was made and reformatted again as draft
4.8.

Due to the delayed work after the June meeting and finalization items, an extension would like to be
requested until January when the report should be available and complete for subcommittee review.

The meeting in January will serve to resolve any outstanding issues that may arise in the process of
proofreading and WG review.

We discussed the possibility of one or two transaction papers to summarize the report. No decision was
made this time.

Action items:

Charlie Henville will provide a brief synopsis of the 2001 incident in Peru (p.62 report).
Miroslav Begovic will

. redo equations on p.49 and verify the relationship of the text to PC37.117

. contact Steve Conrad for a brief synopsis on ICLSS centralized scheme

Shinichi Imai will
. ask RTE to provide a brief text on the incident in France in 1987. (Asked on September 16)

Need to be completed by End of October
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Then, Proofreading and editing to be done by November 30, 2009 by:

. Miroslav Begovic
. Shinichi Imai

. Greg Henry

. Vahid Madani

. Damir Novosel

. Art Buanno

. Charlie Henville

WG Ballot will be completed by January 4th.

Cl14: Use of Time Synchronized Measurements in Protective Relaying Applications
Chair: Jim O’Brien

Vice Chair: Alla Deronja

Output: IEEE Report

Established: May 2007

Expected Completion Date: December 2010

Assignment:

Develop a report that identifies synchrophasor data and parameters that are useful for improving protection
schemes and analyzing protective relay performance. The report will not include deployment of devices to
acquire time synchronized measurements.

Working group C14 met on September 15, 2009, in Arlington, TX, in a single session chaired by Jim O’Brien
with 12 members and 43 guests present. One guest joined the working group as a member.

The chair distributed the latest draft of the proposed Outline and the Report, which were discussed.

There were two issues introduced for the working group’s consideration: one, dealing with satellite clock
hacking issue, introduced by Joe Mooney, and the other — with loss of time signal.

A security issue with the satellite clock involves altering the time signal by hackers, which may result in the
incorrect time reference.

These appeared to be the items that do not need to be included in the report. However, the group decided to
add time quality issue section to mention them. Joe Mooney will address the hacking issue, and ElImo Price

The Chair suggested placing the Communication Infrastructure section before Section Il Present
Applications, which was approved by the group.

Several previous writing assignments are still outstanding and need to be submitted as soon as possible.

Please submit the writing assignments to the WG Chair (Jim.O’Brien@duke-energy.com) by November 15,
2009. The Chair will distribute the report draft to the members of the working group on December 15th. All
the WG members are requested to read the report draft so it can be effectively discussed at the January
2010 meeting.

C15: Design and Testing of selected SIPS
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Chair: J. Sykes

Vice-Chair: Y. Hu

Output: Report on industry practices in design and testing of selected SIPS
Established: September 2008

Expected Completion Date: December 2012

Assignment: Write a report in industry practices and testing of selected SIPS (System Integrity Protection
Schemes)

Working group C-15 held a meeting on Wednesday, September 16, 2009 in single session with a total of 18
people in attendance (6 members and 12 guests). The working group reviewed the scope of the working
group and a revised report outline was presented and discussed. The working group focused its discussion
on the sections that still need contributors for the proposed report. The definitions of several SIPS schemes
are discussed and the expected contents for the report were discussed. Three more people have joined the
working group as members and committed to make contributions for the report.

All sections of the report now have at least one member signed up for providing contributions. Working
group members have decided to provide initial materials for their Writing Assignment by December 1, 2009
to working group chair and vice chair. The materials will be compiled by the working group chair and vice
chair to become the first draft of the report and circulate back to working group members before next
meeting in January 2010.

The working group will meet at next PSRC meeting in one session to review the first draft of the report and
determine the further Writing Assignment work of the report.

C16: Relay Scheme Design Using Microprocessor Relays

Chair: T. Seegers

Vice-Chair: R. Lascu

Output: IEEE Guide

Established: September 2008

Expected Completion Date: To be determined

Assignment: Write a supplement to the existing 1999 relay trip circuit design paper as an IEEE report to
address microprocessor relays.

Exclude: AC voltage and current inputs

Goose

Internals of relays

IRIG and communication issues
Include: signaling between protective elements such as relays, breakers, etc. primarily as it applies to
trip and control circuits

= 0O O O

Working Group C16 held its meeting on Wednesday morning with 27 attendees. Nine working group
members were in attendance. The meeting was chaired by Tony Seegers with the assistance of vice chair
Raluca Lascu.

J. O’Brien, A. Nulawarman ,B. Mackie and R. Hunt have been added as members of the working group.

A couple of working assignments were discussed. A. Deronja discussed sections 2.1, 2.2, Integration vs.
separation, and 2.3, Redundancy, with input from the working group members. Minor revisions to these
sections will be done by A. Deronja.

R. Frye discussed sections 2.4, 2.4.1 and 2.4.2 which primarily covered power supply considerations.

The working group outline was discussed. Writing assignments were issued; R. Frye, R. Hunt, B. Mackie,
A. Nulawarman and J. O’Brien accepted assignments due by the end of November.
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C17: Fault Current Contribution from Wind Plants

Chair: D. Miller

Vice-Chair: G. Henneberg

Output: Report by the Joint Working Group
Established: January 2009

Expected Completion Date: 2011

Assignment: To characterize and quantify short circuit current contributions to faults from wind plants for the
purposes of protective relaying and equipment rating, and to develop modeling and calculation guidelines for
the same.

The Joint Working Group met in a single session on Wednesday, September 16, 2009 in Arlington, TX; with
63 attendees, consisting of 24 members and 39 guests.

In the absence of Gene Henneberg, Steve Conrad volunteered to act as note taker for this meeting. The
chair requested approval of the past meeting minutes, which were approved.

There were two presentations: first by Michael Starke/Travis Smith which discussed the types of various
machine configurations and their contributions to faults on the system and the needs for system studies.

Then Charlie Henville discussed the needs for various parameters for inclusion in the data exchange for
wind plant configurations. A vote of the working group was taken and it was agreed to that the report would
include a section on the data needed by the transmission providers from the wind farm developers and the
wind turbine/generator manufactures. There were three dissenting votes.

An outline for the report was assembled and writing assignments were made. The initial writing
assignments are due back to the chair prior to November 15, 2009.

The Working Group will meet in January in a single session. We will need a room for 60 people with a
computer projector.

D: LINE PROTECTION SUBCOMMITTEE
Chair: M.J. McDonald
Vice Chair: Russ Patterson

The meeting was called to order at 8:00 AM on September 17, 2009.

After introductions, a quorum was verified with 27 members and 27 guests present.
The May 2009 meeting minutes were approved without comment.

The chair announced that the January meeting in Orlando would follow this meeting format where the
SC meetings would be on Thursday morning followed by the Main Committee meeting Thursday
afternoon.

General items during the meeting:

During the WG reports, a concern was voiced on the difficulty in meeting Standard working group
guorum requirements and how we should handle this issue when not met. There is disagreement on
this issue and these concerns are being forwarded to ADCOM.

Coordination Reports
None
Old Business

None
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New Business

The chair reported that re-affirmation of C37.114 Guide for Fault Location on AC Transmission and
Distribution Lines has been successful with 97% approval. DTF26 was formed and met the day
previously to discuss the results of the ballot and comments provided by IEEE staff. The TF had voted
to form a WG to further investigate the comments received during the re-affirmation process.
However, after discussion in the SC, it was decided to have the TF meet in January to review the
Guide and further explore the comments received and to prepare a recommendation to the SC as to
whether a WG should be formed to make a good Guide even better.

Line Protection operations of interest

None

The meeting was adjourned at 9:15 AM.
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Reports from the WG Chairs:

D2: Revision of C37.104 Transmission and Distribution Reclosing Guide

Chair: Gary Kobet

Vice Chair: Greg Sessler

Output: IEEE Guide

Established: September 2008

Expected completion date: To be determined

Working Group D2 held its meeting on Wednesday, September 16, with 7 members (out of 20 for
35%) and 9 guests present. Out of 7 members that were present, 2 are new members to the working
group. The total number of members of the working now stands at 20. Since there were only 7
members present, quorum was not reached.

The IEEE patent requirement slides were presented, and attendees were given the opportunity to
identify any known patent claims.

The D2 work group did not meet in May, 2009 in Pittsburg. The D2 meeting minutes from the
January, 2009 meeting held in Atlanta were reviewed and approved by only the members present
without modification. The chairperson shall email the January 2009 meeting to the absentee
members for official approval.

The scope and the purpose of the approved PAR were present to the attendee of the meeting.
Member of the working group will have the time frame till end of 2013 to revise the C37.104 guide.

Some members of the working group request the chairperson to resend the login id and the password
for accessing the D2 working group folder on the PSRC website.

Reclosing practice for BPA was reviewed and discussed by the presenting members of the working
groups. Some members have requested some clarification and more detail of some of the BPA
reclosing practice. Dean Bender of BPA had originally provided the information, but there was
discussion on whether Dean will attend future meetings. The chairperson shall contact Dean or BPA
to inquire who from BPA will attend future meetings.

Charlie Sufana discussed the capabilities and benefits of using IEC 61850 application in regarding to
auto reclosing.

Section 8.7 of the latest C37.234 Bus Protection Guide titled “Automatic reclosing after bus faults” was
discussed by the attendee. Various utilities shared their reclosing practice after a bus fault. Some do
reclose and some do not. Consensus of the members of the working group agreed a section on
reclosing after bus faults should be included in guide. To what extend and details shall be discussed
in future meetings.
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D3: Considerations in Choosing Directional Polarizing Methods for Ground Overcurrent Elements in
Line Protection Applications

Chair: Meyer Kao

Vice Chair: Elmo Price

Output: Report to the Line Subcommittee of the PSRC
Established: September 2009

Expected completion date: TBD

D3 working group held its initial meeting on Tuesday September 15, 2009 at 3:00 PM with 37 attendees, of
which 20 have indicated they want to be members of the working group

Minutes from the May 09 meeting were approved with no changes.

The assignment of the working group was presented. The assignment is to prepare a report to the Line
Subcommittee of the PSRC on identifying different polarizing methods, address issues related to the
application of different methods, and make recommendations in choosing the polarizing method.

A short write up by Stan Horowitz on brief history of ground relay polarizing was presented. In the writing,
Stan mentioned two early papers presented by J.L. Blackburn in the 1952 AIEE transactions. Stan also
mentioned sections in couple of reference books that cover the concept and the specifics of ground
polarizing.

The polarization fundamental paper by EImo Price and Walt EImore was also briefly discussed.

The chairman of the working group will request the Line Subcommittee to provide a web site so some
papers and references materials can be uploaded by the chairperson and downloaded by the member of
WG on the PSRC web site.

Writing assignment on negative sequence voltage method was briefly discussed. Also discussed were the
virtual polarization, residual voltage compounding, and superimposed quantities methods. Of these last
three methods; EImo Price has agreed to provide some more details on those methods.

A section on illustration of the sequence network for ground faults was added to the outline.

In the subsection under Investigate Application of Different Methods, members of the working group decided
subject title of “Long Transmission Line” should be changed to “Evaluation of polarizing method considering
line and source impedance, Z, and Z,”

In addition of previous writing assignments, three new writing assignments were assigned. The writing
assignments are due November 15th, 2009.

D6: AC Transmission Line Model Validation
Chair: Tony Seegers

Vice Chair: Sam Sambasivan

Output: Report to the PSRC

Established: January 2009

Expected completion date: TBD

The D6 working group met on Wednesday, Sept 15, 2009 at 1.30 pm with 11 members and 10 guests
present. 5 New members joined the group and WG stands at 20 members.

WG Assignment - the WG will prepare a report to the main committee on the processes, issues, problems
and methodology of validating software model parameters for AC transmission lines used for relaying. The
report will not include details of relay curve models or other similar relay modeling. The report will also not
include specific EMTP modeling.

Hyder Do Carmo gave a presentation on “Direct Measurement” of transmission line parameters. Hyder will
add some clarifications and modify the presentation based on the discussions that followed the presentation.
The presentation will be circulated to all the attendees.
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The revised outline (Rev1.0) of the assignment was distributed and the assignment/outline was discussed.
The assignments for most of the sections were decided. Please submit the writing assignments to the WG
Chair by December 1, 2009. The Chair will distribute the report draft to the members of the working group
on December 15th.

For the next meeting, Charlie Henville has agreed to give a presentation on use of digital relay records in
verifying lie model parameters if the schedule permits.

D9: Revision of C37.113 — Guide for Protective Relay Applications to Transmission Lines
Chair: Mohindar Sachdev

Vice Chair: Simon Chano

Output: Revised IEEE Guide C37.113

Expected completion date: 2010

Draft 2

The WG met at 4:30 PM on September 15, 2009 in Arlington, TX; Fourteen members and ten guests
were present.

The minutes of the WG meeting held in Pittsburgh were not approved because of lack of quorum.
The patent slides were shown and those present were requested to report the copyright and patent
issues that are relevant to the contents of this guide.

The Chair reported that Draft 3 of the guide was distributed on May 16, 2009 along with a preliminary
ballot. Only ten ballots have been received. Other members were requested to send their ballots. He
further reported that 120 technical comments have been received with the ten ballots. These will be
addressed soon after the meeting. A copy of the comments will be distributed to the WG along with
the minutes of this meeting.

The PAR for this guide will expire at the end of this year. An application for extension of the PAR will
be submitted to the Standards Association.

D11: Effect of Distribution Automation on Protective Relaying
Chair: Fred Friend

Vice Chair: Jerry Johnson

Output: Report to the PSRC

Established: January 2005

Expected Completion Date: January 2011

Draft 3.1

Assignment: To prepare a special report to the PSRC that describes the effect of Distribution
Automation on Protective Relaying

The working group, chaired by Fred Friend, met on Wednesday with 9 members and 22 guests
present.

Minutes from the Pittsburgh meeting were reviewed and approved. Clauses 3.0, 6.1.1, 6.1.2, 6.1.3,
6.1.4,6.2,6.3, 6.8, 6.9, and 6.10 and were reviewed and suggested changes will be made.

The following writing assignments were graciously accepted and are due by November 15, 2009:

Clause 3. Follow up with the Gridwise “Gridsmart” definition for consideration, monitor WG H2 work
on communication definitions — Fred Friend

Clause 6.1.2 — 6.1.4 move to Appendix, replace with a summary — Juan Gers
Clause 6.2 move to 6.5 fuse saving, re-write 6.2 Zone of Coordination — Don Lukach
Clause 6.3 move to Appendix (check for copyright), replace with a summary — Charlie Sufana

Clause 6.8 incorporate changes — Fred Friend
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Clause 6.10 incorporate changes — Charlie Sufana

It was re-emphasized the focus is on the effect automation has on protective relaying. The WG still
needs to review the document to ensure the focus and relative topics are included in the paper.
Please send suggestions for the logical order of topics (re-arrange the outline) and any missing
components.

D21: Supporting IEC STD for Distance Relay Characteristics
Chair: Alex Apostolov

Vice Chair: Alla Deronja

Output: IEEE/IEC Standard

Established: September 2006

Expected Completion Date: December 2010

Assignment: Provide an IEEE/PSRC technical input to the ongoing development of IEC Standard 60255-
121, dealing with distance relays to standardize impedance relay characteristics, performance, accuracy,
and testing aspects.

Working Group D21 met on September 16, 2009, in Arlington, TX, in a single session chaired by Alex
Apostolov with 8 members and 12 guests present.

Following the Subcommittee D Chair’s suggestion, the working group approved the following change in the
WG title: Supporting IEC STD for Distance Relay Characteristics. The WG is requesting the permission
from the Subcommittee for this change to take effect.

Murty Yalla provided an update on the current draft of the IEC standard 60255-121, which is being
developed by the IEC TC95 Maintenance Team 4. The latest standard draft was circulated to the SC D
members for comments very recently. However, there was a MT4 meeting in Stockholm, Sweden, two
weeks ago, and Murty indicated that the Committee draft, which has to be completed by the end of October,
will be circulated to the National Committees for comments.

Murty gave an overview of the standard structure and its Sections. He indicated that the CVT model taken
from the IEEE transaction paper for the purpose of testing the distance relay characteristics for CVT models
appeared inadequate and was replaced by the French RTE model. It will be present in the Committee draft
of the standard.

Some WG members had questions and comments during Murty’s update. They are encouraged to send
their comments for consideration.

The standard’s Committee draft will be distributed as soon as it is available for comments to the working
group members and guests and D-subcommittee members and guests. They are strongly encouraged to
review the draft and send the comments to the group vice-chair (aderonja@atclic.com) so that the WG
comments may be brought to MT4 for consideration at the next April meeting in Beijing. The deadline for
submitting the comments is the end of 2009.
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D22: Performance Testing of Transmission Line Relays for Frequency Response
Chair: Tom Wiedman

Vice Chair: Jun Verzosa

Output: Report

Established: May 2007

Expected completion date: May 2010

The D22 working group met Wednesday, September 16, 2009 at 8:00 am with 6 members and 10
guests present. WG stands at 24 members. This was the WG’s seventh meeting.

The WG assignment is to investigate the feasibility of defining a range of frequency and rate of
change of frequency to be using in a performance specification for protective relaying functions. If this
proves feasible then the WG will pursue the feasibility of developing a test process for transmission
line relays subjected to off frequency disturbance including rate of change of frequency conditions
during stressed system conditions.

The Working Group discussed draft 4 of the report including a review of section 10, the security and
dependability tests. Some editorial and clarifying changes were made to the tests. A graph will be
added to the report to visually describe the written tests.

The WG agreed to seek volunteers among PSRC attendees to test the Test. Phil Winston and Aaron
Martin volunteered so far. The WG chairman will request volunteers at the Line Protection SC.

Based on the test of the Test feedback, the report will update the Test. Draft 5 of the report will be
mostly editorial. A ballot of the WG will go out before the January meeting.

D24: Transmission Line Applications of Directional Ground Overcurrent Relays

Chair: Don Lukach

Vice Chair: Rick Taylor

Outputs: Report to WG D9, PC37.113, Guide for Protective Relay Applications to Transmission
Lines and Report to the PSRC

Established: May 2007

Expected Completion Date: May 2010

Assignment: Prepare a report to the Transmission Line Guide revision working group and PSRC on
the justifications and application criteria for directional ground overcurrent relays.

The working group met with 14 members and 16 guests.
The May, 2009 meeting minutes were approved as submitted.

The working group discussed Draft G of the outline and specific writing assignments that had been
received.

Section 5.11, Negative Sequence Elements, was discussed at length. The group would like some
clarification, figures, etc., to support the discussion. However, the author was not present and the
Chairman will be contacting the author with the group’s comments and questions. One of the
comments centered on fault resistance versus weak sources. The original premise of the group was
based on fault resistance, but the scope does not preclude weak source discussion.

Section 5.9, Adaptive Capabilities will be shortened.

Section 5.7, Contingency Analyses, addresses worse case considerations and prompted discussions
about criteria like N-1, N-2, utility practice, etc. The intent is to expand the section by discussing that
different criterion is available.

Only a few writing assignments remain, but are assigned, including Section 5.8, Mutual Coupling.

Writing assignments are requested by November 15, 2009.
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D25: Distance Relay Response to Distorted Waveforms

Chair: Karl Zimmerman

Vice Chair: Aaron Martin

Output: Technical Report to Line Protection Subcommittee

Assignment: Write atechnical report to the Line Protection Subcommittee on the performance of
distance elements with distorted waveforms.

Established: January 2009

Expected completion date: January 2012

The working group met in Arlington TX on September 15 at 1:30 with (including new members) 13 members
and 20 guests.

After introductions, Aaron Martin introduced as Vice Chair

Joe Mooney gave a presentation: Distance Relay Response to Transformer Energization: Problems and
Solutions — paper is available on SEL website.

Reviewed Minutes from May meeting
Reviewed assignments and asked for volunteers
Discussion was held on what the report should contain:
Should the report include control switch devices?
Should the report discuss the difference between distance elements?
Mention the design elements
Should we offer examples for testing
Wind power modeling
More volunteers signed up for writing assignments (two authors per section)
So far the volunteers signed are as follows.
Introduction (Zimmerman)
Distance Element Design (Joe Mooney/Norman Fischer)

o Filtering
e Polarizing, Operating Quantities
e Supervisor Elements

Applications:

CVT Transients (Fischer)

CT Saturation (Mooney, Holbach)

Transformer Energization (Price, Wang)

Series Compensated Lines (Aaron Martin)

Nonlinear Loads (Jason Buneo)

Wind power and other non-conventional sources (John Lane, John Grimm)
AC/DC Conversion (Inverters,Rectifiers) (Omar Avendano)
Ferroresonance

Fault and Other Transients (Alla Deronja)

Assignments are due December 18

WG members and guests are invited to present system events that demonstrate distance relay responses
(correct or incorrect) due to distorted waveforms
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H: RELAYING COMMUNICATIONS SUBCOMMITTEE
Chair: V. Skendzic
Vice Chair: Eric Udren

The Subcommittee met on September 17, 2009 with 23 members of 37 total, plus 40 guests. This
comprised a quorum. Minutes from the May meeting in Pittsburgh were approved with amendments
contained in Version 3 and submitted to update the PSRC May minutes.

The Subcommittee welcomes Eric Allen, Galina Antonova, and Rick Cornelison as new members.

12 existing members who have not attended recent Subcommittee meetings either agreed to be removed
from the Subcommittee roles, or did not respond to our written status inquiry and have been removed.
Membership management is consistent with PSRC O&P Manual requirements, but specifically is required to
insure likelihood of quorum at PSRC/SC meetings so that voting can be conducted.

Alex Apostolov proposed a Task Force on Cyber Security of Protection Related Data Files, such as
COMTRADE or setting files. Amir Makki volunteered to chair what will be HTF4, if the PSRC Officers
approve the TF.

Reports from the WG Chairs

H1: Guide for Power System Protective Relay Applications over Digital Communication Channels
Chair: Marc Benou

Vice Chair: llia Voloh

Output: Guide

Assignment: Develop a guide for application of digital communications for protective relaying systems and
schemes, including transmitting and receiving equipment, digital channels, application principals,
performance, installation, troubleshooting, testing and maintenance.

The H1 working group met with 10 members and 6 guests in attendance chaired by Marc Benou and llia
Voloh as vice chair. The agenda with the IEEE patent policy was also distributed. The May meeting minutes
were distributed. Through email and attendance the minutes were approved. Draft 2.3 with latest

submittals were distributed. Following was discussed:

Most likely extension of the PAR will be required

New “Definitions” has to be improved. Mal asked help from other members (Roger Ray).
Section 4 Ken Fodero promised to deliver by next meeting.

Section 5.2; Fortin is not contributing anymore, needs another volunteer, Mark Simon
agreed to review.

New section 5.4 and 5.5 contributed by Mark Simon needs to be reviewed.
Attenuation issue to be consolidated in section 7 from other sections.

Other applicable standards to be noted.

Section 7.1.1.7 added, looks OK.

New section “Re-transmission and amplification” is needed, Marc will write.

Section 7.4 needs to be reviewed. Tom Dahlin already reviewed. Power Line Carriers
multiplexers are missing in 7.4 section, Oscar Bolado will write it.

" 7.4.4.1 to be moved to the Noise section. 7.4.4.2 to be re-phrased.
. Section 7.4.6 standard C37.94 to mentioned.
" Solveig agreed to help write 7.6.1 paragraph on substation to substation 61850

communications. More detail about 61850 and GOOSE messages needs to be added.
Section 7.2 by Tim Philippe is not done yet.

Section 5.3 introduction to be written by Oscar Bolado.

7.4.3 Tom D. to write introduction.

Section 9 introduction is needed: Jerry Finley will do it.

Section 10.5 utility person is desired to write. Mark S. will write it.

Section 7.7 FSK is used for teleprotection. Marc to make changes, Solveig to review.

The group reviewed the document up to 7.7. The changes will be made for the next draft.

Completion is expected in 2010.
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H2: Relay Applications Using the Smart Grid Communications Infrastructure

Chair: M. Simon

Vice Chair: TBD

Output: Report to the Subcommittee on title subject

Assignment: Create a working group report to the Relaying Communications Subcommittee that describes
example protective relay applications that can make use of the communication infrastructure provided by the
“Smart Grid”. Protective relay applications will include potential capabilities and the communication
requirements necessary to provide suitable communication architectures, services, capabilities, and any
other pertinent characteristics.

There are several activities going on in the Smart Grid industry. One of special interest is the interoperability
and cyber security work being done by NIST under direction by FERC in the United States. A short review
of the process NIST is using to determine what communications functions related to the “grid” given.
Additionally, it was discussed that NIST is not identifying any performance requirements, rather
concentrating on the devices that need to inter-communicate and therefore interoperate. This delegates
performance requirements to the technical bodies such as PSRC for protective functions.

Examples were provided of potential applications that would use field sensors as input quantities for
protection functions located within the substation. However, there is a need for more input.

There is an open invitation for anyone to send any application descriptions to the working group chair. Note,
focus is on the communication requirements rather than the details or scope of any projects, therefore any
information that one may consider proprietary is most likely not necessary. (mark.simon@comed.com).

There is a requirement for projects being done in conjunction with DOE Stimulus funds to be made public
such the benefits can be extended. This makes participation in this working group a vehicle to achieve this
requirement. However not all projects fall in this category and manufacturers are coming up with
technologies and implementations of interest to the protection community as well.

The next task will be to produce a list of the protective relay applications identified by NIST and identified by
the working group. A brief description of the communication functionality will be written and the group will
determine the factors that are required to assure proper operation. A list of overall functional requirements
or factors that need to be considered in determining a suitable Smart Grid infrastructure will be determined
and will be the basis for this report.

Links:
NIST Website: http://www.nist.gov/smartgrid/

NIST 16: http://www.nist.gov/smartgrid/standards.html

NIST EPRI report for standards roadmap:

http://collaborate.nist.gov/twiki-
sgqrid/pub/ SmartGridinterimRoadmap/InterimRoadmapFinal/Report to NISTIAugustl10.pdf

H3: Timetaqging in Protection and Disturbance Recording IEDs

Chair: W. Dickerson

Vice Chair: J. Hackett

Output: Recommended Practice

Assignment: Develop a recommended practice for time tagging of power system protection event, analog,
and derived data. This will include methodology for description of measurements and transport delays and
for stating the resulting time accuracy.

The WG met on Tuesday September 16, 2009 with 6 members and 10 guests in attendance with the Vice
Chair leading the meeting in the absence of the Chair.

The major writing assignment made in the last meeting is outstanding. The vice chair will follow-up with the
volunteer in order to have a complete draft document distributed to WG members prior to the next meeting.

There were a number of discussions related to the need to record time quality information about the time tag
associated with data. This included what time quality information is required for different applications and
how to record the required information in the data records.
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. The use of the IEEE 1344 related functionality available in many GPS clocks was
encouraged.

The implications of the use of IEEE 1588 were discussed.

H4: Revision of C37.111 COMTRADE Standard

Chair: R. Das

Vice Chair: A. Makki

Output: Standard

Assignment: Revision of IEEE Std C37.111-1999 - IEEE Standard Common Format for Transient Data
Exchange (COMTRADE) for Power Systems.

The Working Group met on September 15, 2009 with 22 attendees (11 members and 11 guests).

The Chair informed the attendees that a two year PAR extension has been approved by PSRC-sponsor and
will be in the agenda for IEEE-SA meeting scheduled on Oct 23, 2009. Draft 7 was circulated before the
meeting and was also provided to Marty Yalla for circulation among IEC members.

A discussion was held on section 5.3.10. A suggestion was made to include a provision for a ‘not applicable’
scenario for local code to accommodate the need for generating one COMTRADE file with data from
different time zones. It was also suggested to add an Annexure to include the report of COMTRADE
applications to Synchrophasors. A new section will be added to include acronyms and definitions as per
suggestions from 12.

Draft 8 will include all the above changes and, will be sent to WG and Subcommittee members for review
and will also be provided to Marty Yalla for circulation to IEC members.

H5-a: Common Data Format for IED Configuration Data
Chair: J. Holbach

Vice Chair: D. P. Bui

Output: Report

Assignment: Define a common format for IED configuration data.

The configuration data described in this common format should allow only one unique interpretation how
they are used in a given application. The format must be powerful enough to convert any practical IED
configuration into this format. The conversion from this common format into a specific IED configuration
data set depends on the IED ability to support the described application requirements and may not be
possible in all cases. The common format can be used to exchange IED data between different data
sources and receivers. Sources and receivers can be IED configuration programs, net study programs,
data bases, coordination programs and automated test programs.

The working group reviewed there assignment as well as the progress of the report (Draft 3).

Elmo Price proposed to add a table overview of all settings which shows the relation to individual
manufacturer settings.

It was discussed whether the working group should coordinate the output of this WG with other ongoing
standard activities. At this point the working group focuses on finishing this report with the limitation on only
the distance protection function in this uncoordinated format to demonstrate the feasibility of the task.

The outline of the report was reviewed and volunteers assigned to different chapters

H6 Substation Ethernet

Chair: J. Burger

Vice Chair: C. Sufana

Output: Report

Assignment: Investigate user requirements and provide recommendations for relay peer-to-peer
communications in substations. Develop and define practices for the application and testing of IEC 61850
based Ethernet protocol in substation LAN peer-to-peer applications.

Output: reports to the PSRC, transaction papers

The meeting was called to order by John Burger with 10 members and 14 guests present. Minutes from the
Pittsburgh meeting were approved as presented.

Christoph Brunner gave an update on the latest IECTC 57 WG 10 activities regarding IEC-61850. His full
report may be found in the SC H Liaison Report.
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Gustavo Brunello asked if 61850-9-1 will be withdrawn. Christoph Brunner indicated yes that is true and that
61850-9-2 will remain.

There was some discussion on Smart Grid and the usage of IEC 61850. Stan Klein mentioned that NIST
will be issuing a draft on smart grid and has IEC-61850 as a core standard. John Burger also indicated that
UCAIUG (UCA International Users Group) in conjunction with Enernex has a contract with NIST to
harmonize 14 priority action plans for smart grid activities.

Herb Falk had a short discussion. He indicated that there is need to develop a common semantic unified
model. For example, there is a difference in defining a breaker. There are some definitions in CIM and IEC
61850 that are found nowhere else. IEC 61850 is defining units beyond CIM, i.e. hydro. IEC 61850 models
surge arresters but CIM doesn’t. He also said that a structured hierarchy is being developed. There is
ongoing work on developing SCL and SCD files. Craig Preuss asked if there are environmental
requirements for distribution. Herb said there is mapping to several other standards for a “lite version”.

John Burger gave an update on UCAIUG. There are members from 49 countries with new members
coming in about 2/month. Companies such as Oracle and Microsoft are among the 140 corporate
members. There are Sharepoint accounts in 82 countries.

René Midence of RuggedCom presented a PowerPoint titled The Communication Backbone for Substation
Automation and IEC 61850. He discussed network design and explained the station bus and the process
bus. A station bus has the relays that produce sample values. A process bus takes samples and then puts
them on the network and needs time synch. René also mentioned that the LAN equipment needs to meet
the same environmental standards as the relays. IEC 61850-3 describes withstand tests. Switches must
also follow standard. |IEEE Standard 1613 Class 2 must be followed for the LAN. The usage of fiber is
recommended. He also explained having a ring bus using RSTP (rapid spanning tree protocol) to determine
if link has failed. René discussed how switches introduce a delay; sometimes upwards of 10 msec. Thus
one may need Gigabit switches to overcome latency issues. He explained how VLAN is another way to
control traffic as not all ports need to see everything. Switches help by breaking up collision domains by
working at Level 2 data link layer and use MAC addresses. René mentioned that VLAN tag spoofing could
be problem; so there is a need to do additional work for cyber security.

H7 IEEE 1588 Profile for Power System Applications

(Joint Working Group of Substations Committee C7 & PSRC H7)

H7 Chair: Bill Dickerson Substations C7 Chair: Tim Tibbals

Vice-Chair: Galina Antonova

Output: Standard

Assignment: Develop an IEEE Standard “IEEE Standard Profile for Use of IEEE 1588 Precision Time
Protocol in Power System Applications” in close coordination with IEC TC57 WG10 and other technical
committees with similar interests.

Joint WG H7/Sub C7 met on September 16, 2009 in a double session with 40 attendees (14 members and
26 guests). After introductions, Galina called for changes to May 2009 meeting minutes. We did not have a
guorum to approve the minutes. Minutes will be approved electronically.

IEEE patent policy slides were presented. Attendees were advised to inform the chairs about any patent
issues. One ldentified — Rockwell Automation Patent US 2006/0245454 Al, EP 1 717 978 Al, Time
Synchronization, Deterministic Data Delivery and Redundancy for Cascaded Nodes on Full Duplex Ethernet
Networks. WG will seek a Letter of Assurance (LOA).

Galina Antonova reviewed the status of the 1588 standard and our profile work.

. We had our first profile plug-fest on September 14, 2009.

) Our profile is included into NIST Standards Roadmap for the US Smart Grid applications.
Heiko Gerstung presented results of the plug-fest. Recommendations to the WG:

. VLAN ID 0 should not be the default

. 125 ms sync interval should be revisited. Sufficient accuracy was achieved with longer
intervals.

. Multivendor test setup is a great opportunity for profile testing.

WG supports having next plug-fest in January 2010. We strongly encourage IED vendors to have
products to use in this plug-fest.

Discussion on Profile Draft 1.3 followed. We received comments from Clemens Hoga and Chris Huntley.
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Announce Interval - agreed default = 1 sec

Announce Timeout - agreed default = 3 messages

Sync Interval - agreed default = 1 sec

We need more experience to determine single final values. Will keep these configurable for
testing purposes.

. Alternate Master option - agreed to evaluate further at January plug-fest

We will use topologies presented by Christoph Brunner for the next plug-fest to test Alternate
Master option.

. Tagged frames - agreed to use tagged or untagged frames for all messages.

Default VLAN ID 0 - need to discuss further

More input is needed to decide on using tagged or untagged frames. Alignment with IEC 61850-9-2
is needed.

o 1 - 2 step mode - agreed for egress ports to support either 1 or 2 step mode. Agreed to
remove text that both modes can’t be supported in a LAN. 1-step only was proposed for HSR,
subject to the security issue. We will revisit Clemens Hoga’s proposal.

. Management - agreed to define and use PC37.238 MIB in place of PTP management
messages.

. Agreed to make MIB support optional for Slave-only devices.

. Security - agreed to add a statement that security is important and can be added using TLV.
. WG needs input from WG H13/C1 on what applications, attack scenarios and threats are

so that the appropriate security mechanisms are applied. Consider adding an Annex in future with
specific detalils.
Suggested additions to be discussed at the next meeting: time accuracy definition, when to slew/step, slew
rate, residence time, and bunching effect.

H8 Application of COMTRADE for Exchange of Synchrophasor Data

Chair: K.E. Martin

Vice Chair: E. Allen

Output: WG Paper

Assignment: Develop a paper on issues related to the use of COMTRADE for exchange of Synchrophasor
Data. Develop a profile (scheme) to use COMTRADE for this purpose. Report on other formats that have
been used such as “.dst”. Address issues that would arise in converting .dst and other formats to
COMTRADE.

There was considerable discussion of possible forums for disseminating the profile to the industry for
general use. Jim Ingleson prepared an abstract for the Georgia Tech Relay Conference in 2010, which has
a submittal deadline of September 30 (with some flexibility). Mladen Kezunovic will pursue inclusion at the
next Texas Relay Conference in April 2010. The Western Protective Relay Conference (WPRC) was also
discussed, with a submission possible for late 2010. Ken Martin suggested presenting at the PACWorld
conference in Dublin; Shane Haveron offered to present it there. Ken and Eric Allen will follow up on a
possible presentation before the full conference of the North American Synchrophasor Initiative (NASPI). (A
presentation was made at the previous meeting in June for the NASPI PSTT task team.) Amir Makki will
seek to include the profile in a presentation of the new COMTRADE standard by the H4 Working Group at
the 2009 WPRC this October.

No progress was reported on implementation tests of the profile. Some questions were raised about the
exact form of the tests that should be done. The tests envisioned at this stage consist primarily of writing
out COMTRADE files from phasor data using the profile and then reading the COMTRADE files to compare
against the original phasor data. Although such tests can first be done using a single vendor’s products,
interoperability between different vendors should be confirmed. Such a test could be done from phasor data
streamed according to the C37.118 standard. BPA’s .dst format or EMTP output could also be used. At the
May meeting, Krish Narendra offered to work on such a test, Paul Myrda volunteered to do another test at
EPRI, and Mark Taylor also offered to test reading COMTRADE files produced using the schema. Shane
Haveron offered to draft a scope for testing the profile.

The group selected a new chair (Eric Allen) and vice-chair (Jim Ingleson) without opposition.

H9 Understanding Communications Technoloqgy for Protection
Chair: M. Sachdev

Vice Chair: R. Midence

Output: Paper
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Assignment: Prepare a document that would assist engineers in understanding the communications
technology for protective relaying

The Working Group met on September 16, 2009. Ten members and fourteen guests were present.

Status of the Report: The new Draft and the list of contributions received were reviewed. Co-Chair stated
that there were some sections needing contributions. A list showing the status of the missing sections was
presented and discussed. New volunteers were identified. The list is included in table below.

With regards to the future of the working group, the working group will continue with the production of the
document. The future of the activity appears promising again and there is a high possibility that a final Draft
will be ready prior to the next meeting to be held in Orlando, FL. The second draft of the document was
presented and discussed. The Co-Chair requested volunteers to review the document for consistency. No
volunteers where nominated for this task during the meeting.

Writing Tasks: The Co-Chair will make a request again to those present and also to the members of the
group who attended previous meetings.

Second DRAFT of the Report: The DRAFT of the report was reviewed and the following additions /
modifications were suggested:

Introduced during the meeting of January 2009:

To boil down the protocols covered in IEEE 1615 — It was agreed that IEEE 1615 may not have been the
correct reference which probably was IEEE 1613. It was also agreed that the document should include
some reference information to said standard.

Status: Not Completed

Re-assigned to René Midence

The document should incorporate basic descriptions with reference to other IEEE document — The Co-Chair
advised that he was not able to include this information in the current DRAFT and asked for volunteers to
help producing the list.

Status: Not Completed

Re-assigned to René Midence

Include in the introductions a couple of paragraphs referring to cyber security, more to bring awareness to
the reader. — The Co-Chair will request contributors for this.

Status: Not Completed

Re-assigned to René Midence

Introduce a short sentence to call the attention of the reader that communications are an important
component of the smart grid — The Co-Chair will request contributors for this.

Status: Not Completed

Re-assigned to René Midence

Introduced during the meeting of September 16, 2009:

The Co-Chair advised that a section on IEEE 1588 was added to the new Draft. It was agreed during the
meeting that the section shall be replaced by Time Stamping. It was suggested to add a paragraph or two
and reference to other standards. Include options such as physical layer, different methods, settings that will
be required. Focus on protection and control. Mention about time stamping in other communications
systems. Add a brief explanation of synchronization in communication networks.

Assigned to: Carlos Huerta / Tom Dahlin

Add a section on DWDM probably under optical communications
Assigned to: Carlos Huerta

The status of the missing sections and the new assignments are shown in the table below.

Target Date: Drafts are due on or before the next meeting to be held in Orlando, 2010. The deadline will be
communicated when the notes of meeting are distributed.

Future Plan: A revised DRAFT of the report will be put together and distributed before the next meeting of
the Working Group.

H10 Naming Installed Intelligent Electronic Devices (IEDS)
Chair: R. Cornelison
Vice Chair: J. Hackett
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Secretary: A. Makki

Output: Paper

Assignment: Create a PSRC Report that describes a convention to uniquely identify (name) installed
Intelligent Electronic Devices (IEDs) including measured and calculated quantities for the purpose of sharing
data collected by these devices.

The Working Group met on September 16, 2009 with 5 members and 3 guests. The use of “Webinar” and
teleconferencing services permitted the chair to participate from Alabama. The H10 secretary arranged for
the hotel to provide the necessary facilities at no charge.

The major writing assignment made at the last meeting is outstanding. The vice chair will follow-up with the
volunteer.

Assignments were made to get more survey data related to utility practices for device and channel naming
by the end of October. The survey data will be distributed to the members for review prior to the January
meeting.

Best practices will be developed from the survey information reviews in the January meeting.

A complete draft of the report will be produced prior to the May meeting with a plan to review it at that
meeting.

The current plan is to finalize the report in the September meeting.

H11  C37.118 Standard for Synchrophasors for Power Systems

Chair: K. Martin

Vice Chair: B. Kasztenny

Output: Standard

Assignment: Revise the IEEE Synchrophasor standard, C37.118-2005, by adding measurement
extensions, communication harmonization, and other improvements according to the PAR issued 27 March
2008.

The working Group met on Wednesday September 16, 2009 with 10 members and 17 guests. The reminder
was been made regarding IEEE-SA patents and intellectual property bylaws.

An update was provided by Ken Martin and Jodi Haasz regarding the joint standard development by the
IEEE/IEC process. The IEC work item was approved in July and H11 attendees were invited to the first
meeting for this group, scheduled for 1:30 Wednesday also.

Ken Martin reviewed the straw vote on the current dynamic requirement proposal.

After these introductions, the WG tackled the proposed dynamic requirements test by test, discussing the
need for the test, the method of the test, and proposed requirements. The modulation test method was too
controversial to complete, and further corroborating information will be requested from an author and a trial
run will be requested. The ramp and step tests were approved with some changes, and rewording
requested. The frequency measurement and all other issues were not addressed du to lack of time. Work
on the requirements will continue by Email. It was noted that the dynamic requirements and the steady state
requirements (currently in the standard) cannot exist in isolation, so future development needs to address
both. This is draft number 6.

H12: Configuring Ethernet Communications Equipment for Substation Protection _and Control
Applications

Chair: E.A. Udren

Vice Chair: J. Gould

Output: Report

Assignment: Develop a report to assist protection engineers in configuring Ethernet LANs and networking
equipment when the network traffic includes critical protection messaging such as IEC 61850 GOOSE
messaging. Topics include switch and router configuration, VLANS, security, priority queuing, traffic
monitoring and control, and topology choices and redundancy.

The Working Group met on September 16, 2009 with 10 members and 18 guests. Thanks to Craig McClure
for taking minutes in the absence of the Vice Chair.

Chair mentioned the WG report recently went through some edits and additions. Chair took action item, Al,
of sending out report as is to everyone on attendance roster (present or absent)
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The work session focused on going through sections within the report and its key points in order to make
writing assignments. Chair mentioned he’d like to have additional contributions from members and guests
on sections or other areas perhaps not covered in the report even if they did not accept a writing
assignment.

Report edits (Al = action item):

o Section 1 - Intro seems to be OK
) Section 2 - Chair added C37.2 stuff from last version
. Section 3 - Chair gave briefing of new material added. Switch failover - Chair mentioned a

new feature he discovered recently regarding how some manufacturers of switches can aid in the
fail-over issue. It was mentioned that an IED can be unaware of an outgoing communications
failure, and it continues to transmit when in fact the port is dead. The switch sees the incoming data
failure and disables that port which forces the IED fail over to its secondary fiber LAN connection.

. Section 4 - New section added. Craig McClure took Al to help in writing. Craig Preuss (Al)
will also provide input into this section. A standard 802.3 allows a single device to have dual primary
networks. Craig P. mentioned this was used frequently by servers.

. Point was raised that the overall report needs to be careful in how it recommends features
necessary to implement a best practice. We need to be careful not to state the industry has to have
a certain feature from a switch unless it's absolutely necessary. Feature requirements have
commercial implications.

o Section 5 - Chair took Al to write this section.

. Section 6 & 7 - Sections were combined into Section 6.

o Section 7 - Rene Midence took Al to write. Chair explained his intent for this section

. Discussion on if or how the report offers ideas and solutions with regard to NERC CIP and
other constraints. WG agreed that some quantifying paragraph should be all that’s required.

. Section 8 - Chair needs section reviewed (no takers so far).

. Section 9 (routers) - Chair had provided a start but Rene Midence took Al to complete.

. Section 10 - Rene (and Joe Gould) took Al to add more to this section. Craig Preuss took
Al to review.

. Section 11 - Chair suggested this section may be removed since info might be found in
other sections.

. Section 12 - No comments.

. Section 13 - Veselin Skendzic took Al to work on this section. More discussion on how this
section and section 4 go together.

o Section 14b — Timing to be rationalized with prior sections.

. Section 14g - Chris Huntley took Al to review his own contribution in light of other Sections.
Perhaps it may be placed elsewhere in the document.

. Section 17 - Craig McClure took Al to provide some examples. TVA is recording data in a

fashion similar to that reported by AEP in its SDR paper given at the May H6 meeting and at Texas
A&M Relay Conference 2009.

Joe Toepper offered his expertise coming from a switch manufacturer. Chair has Al to advise on areas
where input would help.

H13 Understanding Requirements and Applications of the Substation Cyber Security Standards
(Joint Working Group SUB/C1 & PSRC/H13)

Chair H13: Steven Kunsman Chair C1: Sam Sciacca

Vice Chair H13: Tuan Tran (newly appointed)

Output: Standard

Assignment (draft): Prepare a standard on “Cyber Security Requirements for Substation Automation,
Protection and Control Systems.” This document provides technical requirements for substation cyber
security. It presents sound engineering practices that can be applied to achieve high levels of cyber security
of automation, protection and control systems independent of voltage level or criticality of cyber assets.
Cyber security includes trust and assurance of data in motion, data at rest and incident response.

The WG H13 met on May 13, 2009 with 42 in attendance - 17 members, 25 guests with 5 of these guests
requesting to be new members. Substations WG C1 will meet next week.

Agenda

e Introductions — quorum count
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IEEE Patent Slides

Approval of the May 2009 minutes

Cyber Security Liaison Reports

IEEE 1588 Cyber Security — Jean-Charles Tournier

Impact of Cyber-Security on 61850 Tools — Stephen Thomas
Status of Par

Discussion on Working Group Focus and way forward
Review of the writing assignments

We had a double session meeting in Tuesday afternoon to discuss several issues in regarding to Cyber
Security and to plan on how to incorporate information/work from other groups/agencies in regarding to
Cyber Security.

A quorum established 12 of the 22 WG members present. The May meeting minutes were approved by the
members present. The PAR remained unchanged after the meeting of the C10 group in May. The patents
rules were shown to the group again to make sure no conflicts are known to the WG.

Scott Mix of NERC had a presentation to show updates in regarding to the CIP standards. He went over the
following:

1. Recent Activities

2. Concept paper published
3. Development Schedule
4. Web Resources

The draft team for the CIP standards is mainly focusing on redefining CCA’s in CIP-002. The “Catalog of
Security Requirement” will be revisited later this year.

Stan Klein gave an update on the latest work from NIST in regarding to security issues. NIST plans on
releasing a draft document on September 24 which will include cyber security requirements for the Smart
Grid.

Andrew Wright gave an update and status of IEEE P1711 group. Their work focuses on providing standard
on Cryptographic data for SCADA systems. Their document is in the draft stage at this point and will be
going to ballots soon.

Herb Faulk gave an update on the latest work of IEC 62351. The list items on their document have been
approved. They will meet in October and again later to prepare the document to be balloting.

J.C. Tournier presented issues relating to Cyber Security in the IEEE 1588 profile standard development. He
went over the various security threats and the need to of our WG to address the requirements for handling
secure time message from these threats like spoofing the clock signal, and counter measures to protect the
signal. The group agreed to provide H7/C7 with a list of applications where secure time stamped data is
needed.

Steven Thompson gave a presentation about Impacts of Cyber Security on IEC 61850 based tools for
engineering, commissioning and maintenance. He showed the main impacts where security concerns could
impact IEC 61850 tools.

There was a technical issue with the IEEE SA PAR DB which has delayed the PAR submission for approval.
PAR was reviewed and a discussion on the joint WG focus was upheld given the latest movements and fast
track standard development in NIST. The group decided to follow up with a teleconference in October after
the expected NIST cyber security framework has been drafted. The WG will review and compare the work
in NIST with our proposed document outline. The goal is to leverage this outside work as either a reference
or direct inclusion in our standard. We will also identify gaps that are not being addressed by the NIST WG.
Writing Assignments have been put on hold until after this review.

Next Steps:

1. Submit PAR - Steve by Sept 30,2009

2. Setup Teleconference in 2nd week of October with Volunteers to review the NIST draft framework for
cyber security. Will also talk about updating the outline of WG’s document and getting prepared for the
January 2010 meeting. - Markus Braendle, Herb Falk, Craig Preuss, Craig McClure, Didier Giarratano, Stan
Klein, Steve Kunsman, Tuan Tran.
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3. Writing assignments to be confirmed as an outcome of the above meeting. Steve/Sam by October 30,
2009

4. Define a list of application for H7/C7 for the utilization of secure time stamps using IEEE 1588. Andrew
Wright, Stan Klein and Mark Simon by November 15, 2009.

H15  Coupling Redundancy for Protection Systems Using Power Line Carrier

Chair: R. Ray

Vice Chair: J. Zipp

Output: Paper

Assignment: To develop a working group report that discusses the various coupling schemes for power-
line-carrier systems and the coupling schemes ability to provide for redundancy.

H15 met on Tuesday, Sep 15, 2009.

Draft 2 of the paper was sent out prior to the meeting for review. Much discussion took a place and several
useful comments and suggestions were received. The outcome of the discussion resulted in the new
assignments listed below. Everyone was tasked to review the document and make any comments to me in
the next month. After this time | will accept the present changes and create Draft three which | will then add
the below assignments to it as they are received. Draft #3 will form the basis for our discussion at the next
meeting in Orlando. We do hope that the outcome of the next meeting will produce the final paper.

Old assignments still required:

. If redundancy exists in a coupling system how should the carrier sets be adjusted to alarm a
failure of part of the coupling system — Jon Kellner
o Short discussion on the pros & cons of Coaxial vs. Triaxial cable — John Miller

New assignments:
o Miriam Sanders will change Figures 7 & 8 to have as much detail and look the same as
Figures 2 through 6.
o Miriam will also redo the old figure 8 from draft one and we will add that back in as a new
figure.
. Miriam will also do a new figure for addition to the document. This figure will look similar to
figure 8 in draft two, except it will use dual frequency line tuners.
. The Chair will add in a reference for IEEE 643 — Application Guide for Power Line Carrier.
. Eric Udren to send me a reference link to a NERC document on redundancy. (This has
been completed.).
. Mark Simon will write a couple of sentences concerning the fact that it is best to maintain
the same coupling at both ends of the line.
. Bruce Pickett is going to provide a paragraph on using power line carrier on underground
cable.

H16 Common Format for Event Data Exchange (ComFEDE)

Chair: M. Adamiak

Vice Chair: P. Martin

Output: Standard

Assignment: Develop an XML-based Common Format for Event Data Exchange (COMFEDE) - including
associated descriptive data values.

The group reviewed the draft 0.2 of the document submitted by Pierre Martin. An important change is to
make the schema a more open format. For example, it should be possible to add third party content in a
COMFEDE file without requiring the schema to be changed. Furthermore, the format can be extended for
other logging applications, e.g. condition monitoring. Extensions will be possible by private third parties or by
other Standardization Organizations, provided that they use their own namespace.

The group identified many changes which will be included and enlighten in the next version of the document.

The question of what is Fault Clearing Time and Breaker Operate Time was discussed. Definitions for
these were created and will be added to the document. Eric Allen offered to review these definitions from a
NERC perspective and will offer edits in the next 3 weeks.

Stan Klein made a presentation on how to secure an XML file. Specifically, there are existing methods to
achieve Integrity and Confidentiality. Alex Apostolov pointed out that this issue is relevant not only to
COMFEDE but to all XML-based and non XML-based documents with which the PSRC works. Alex made a

30



motion, which was approved, to postpone the issue and bring the whole issue of file security to the H
subcommittee and to investigate for a global PSRC solution.

A final draft of the document will be prepared and sent to the WG members. Comments on this final draft
will be reviewed at the January meeting and the work will then be submitted to IEEE for balloting.

HTF1: IEEE C37.115-2003 Standard Test Method for Use in the Evaluation of Message
Communications Between Intelligent Electronic Devices in an Integrated Substation Protection,
Control, and Data Acquisition Systems

Chair: J.T. Tengdin

Output: Standard

Assignment: Recommend whether to reaffirm, revise or retire.

The TF met on September 16, 2009. Prior to the meeting, opinions were obtained from several people who
participated in the development of this standard in 2002-2003. At the September 16, 2009 Task Force
meeting, the decision was made to request approval from the H Subcommittee to submit a PAR for the
revision of the standard. It is cited as a reference in IEEE 1646. With the increasing use of Ethernet in
substations, the standard should not be retired. It is recognized by the task force that some of the
nomenclature used in the standard is out of date and should be revised, so reaffirmation is not
recommended.

Action: Request the elevation of this task force to a working group, approval to submit a PAR for revision of
C37.115-2003, and to form a joint working group with the PES Substations Committee.

HTF2 Establishing links between COMTRADE, IEC 61850 and CIM

Chair: C. Brunner

Vice Chair: A. Apostolov

Assignment (draft): Develop a standards approach to link IEC 61850, CIM and COMTRADE so that the
COMTRADE channels can be associated to a node in the power network.

The task force met on Wednesday September 16 with 37 attendees. Christoph Brunner presented the
issues that need to be addressed, including the existing state of the modeling as defined in IEC 61850 for
the substation and CIM for synchrophasors.

The scope and relevance of the task force was discussed. After a discussion it was concluded that the topic
is of relevance and a working group shall be established to address it. The report from IEEE PSRC WG H5-
¢ as a substantial input to the work was also discussed.

After a detailed discussion the participants agreed that the output of the group will be harmonized with the
latest draft COMTRADE standard.

The participants discussed different topics that need to be considered besides the core target. These
include the association of the different functional elements of the IEDs with the equipment in the substation
and its topology. Configuration data at time of capturing the information shall be available as well.

Other IEEE standards of relevance include COMFEDE, the file naming convention standard and the future
IED naming convention standard.

Finally, it was as well discussed whether the outcome shall be a Standard or a Report — from the
discussions it was concluded that a report is the proper output at this stage.

It was decided to have another task force meeting in Orlando to refine the scope of a future working group.

HTF3: IEC/IEEE Joint Standard for Synchrophasors for Power Systems

Chair: K.E. Martin

Assignment: Initiate the joint work between the IEC and IEEE in the development of a joint Synchrophasor
standard.

The Task Force met on Wednesday September 16, 2009 with 14 members and 18 guests.

This was the inaugural meeting of the joint IEC/IEEE task. After 10 minutes of trying to get a phone-in
arrangement operating, the meeting proceeded to an overview of the approved IEC proposal and a
presentation by Jodi Haasz of the IEC/IEEE SA agreement. After considerable discussion, the following
points were clear:

. The work involves joint development of the entire standard, not just harmonization with IEC

61850.
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. Any parts of the synchrophasor standard that need to go into IEC 61850 will be part of that
standard, not a separate standard.

. In the IEC, measurement specification is normally handled by TC95. This work has been
directed to TC57, largely because of the harmonization with 61850; at some point IEC consideration
will need to include TC95.

. IEEE C37.118 could be split into measurement and communication standards which could
simplify the joint IEC work.
. The IEEE C37.118 communication method is widely used and specified. It would be a great

disservice to invalidate it at this time. If it is expected to be replaced by other methods, such as
61850, there needs to be a transition time where it is continued to be supported but the transition is
encouraged

The TF consensus was to continue the development of dynamic requirements under H11 and focus the IEC
work at this time on harmonization with 61850. It was also noted that due to widespread implementation of
C37.118 communication, continued support of this format is needed for some time is needed.

The next meeting will be at the IEC TC57 WG10 meeting in Bilbao, Spain which starts Nov 2. If any non-
IEC members plan to attend, please contact Ken Martin.

HTF4 Cyber Security for Protection Related Data Files
Chair: A. Makki
Proposed at September 2009 SC H meeting. Pending PSRC approval, TF will first meet in January 2010.

Liaison Reports

PES Substations Committee
J. Tengdin
No report to SC. See Main Committee report.

PES Communications Committee
S. Klein

No report.

IEC TC57, WG10, 17, 18 and 19
C. Brunner

IEC TC57 / WG10 is currently working on the following topics:
(1) Preparation of Edition 2 of IEC 61850:

Part 4 was submitted to be circulated as CDV

Part 6 (configuration language) is ready to be published as FDIS

Parts 7 shall be ready this quarter.

Part 8-1 and 9-2 have recently been issued as CDV. Voting closes in September. They include solutions for
redundancy based on IEC 62439.The other parts will follow in a second step.

A new part 7-500 will be prepared that will discuss concepts of how to use IEC 61850 logical nodes to model
different applications of a substation automation system.

(2) The technical report IEC 61850-90-1describing how to use IEC 61850 for communication between
substations is ready to be published. As a consequence, some of the models in IEC 61850-7-4 have been
updated and new functionality is added to the Substation Configuration Language. This is already
incorporated in the latest drafts for Edition2

(3) A task force working on condition monitoring and IEC 61850 is preparing a technical report IEC 61850-
90-3 — using IEC 61850 fro condition monitoring.

(4) Another task force will prepare a technical report IEC 61850-90-4 about network engineering guidelines.

(5) New joint IEEE/IEC work will start on using IEC 61850 for transmission of Synchrophasor. A first meeting
of this joint task force was held this Wednesday at the PSRC meeting.
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(6) A task force deals with defining the requirements for a future webbased publication of the models
defined in IEC 61850.

(7) Finally, a task force is investigating in additional requirements for testing.

IEC TC57 / WG17 has issued the FDIS of IEC 61850-7-420: object models for distributed energy resources.
They will next work on models for distribution feeder and network equipment.

IEC TC57 / WG18 is preparing IEC 61850-7-510: use of the logical nodes defined in IEC 61850-7-410 to
model applications for the control of hydro power plants and starts the process to prepare amendments to
Edition 1.

RELAYING PRACTICES SUBCOMMITTEE
Chair: T. Sidhu
Vice Chair: R. Beresh

The | Subcommittee met on September 17, 2009 with 48 members present — a quorum was achieved.

e Approval of previous | minutes from Atlanta, 2009

e Approval of previous | SC minutes from Pittsburg, 2009

Reports from the WG Chairs

12: Terminology Review

Chair: Mal Swanson

Vice Chair: Barb Anderson

Output: Definitions for C37.100 and IEEE Std. 100
Meeting: 15 September, 2009

Brian Mugalian joined the working group. Mal Swanson chaired the meeting.
Minutes from the last meeting were approved.

C37.111/D6: The working group discussed Oscar’s review of this document and determined that a number
of terms need to be defined by the C37.111 working group and included in a “Section 3. Definitions” clause.

C37.113: No new terms need to be reviewed by the 12 working group.

Mal presented a list of standards development, and working group members volunteered to join or liaison
with these working groups.

13: Relay Functional Type Testing

Chair: Jerry Jodice

Vice Chair: Bryan Gwyn

Output: Report

Meeting: # 6

Date: 15 September, 2009

Completion Date: September 2011

Assignment: “A series of functional tests that could show a particular problem related to system events.
Individual problems will be submitted by members of the Working Group and a test report developed for that
issue. The individual test reports will then be collated into a Working Group report

Attendance: 4 members, 15 guests
Working Group Assignments currently under way
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The Working Group Report framework has been completed. Version 3.0 of the draft report was circulated to
Members and guests on 9/12/09.

Steve Turner presented his contribution to the report on a Model of a two winding transformer and
differential protection.

No other assignments were submitted

Actions

1. Members requested direct email of minutes, current assignments and latest version of the report

2. Bob Beresh will request ADCOM to provide advice to I3 on appropriate procedures for handling
proprietary information on case studies. In particular guidance on possible violation of NERC Reliability
Standards by Members. It was suggested the Chair contact Bob Cummings and ask if he could attend the
January meeting to advise I3 also.

3. Don Ware will review and edit Steve Turners submission

4. TW Cease advised that the IEEE non disclosure statement should be displayed at the beging of each
meeting. Chair to obtain relevant slide for future meetings fom | sub Committee.

5. Chair to contact each member with assignment to remind them to submit their contribution by 11/1/09
6. All materials will be integrated into V4.0 of the report by Amir Maki, by 11/30/09

14: IEC Advisory Working Group

Chair: E.A. Udren

Vice Chair: M. Ranieri

Output: Comments and votes to USNC of IEC on TC 95 (Measuring Relays) Standards projects and
drafts. Reports to PSRC on IEC standards development.

Meeting: WG meetings are continuing

Date: 15 September, 2009

The WG met with 6 members and 2 guests.

Eric Udren explained that USNC needs one more $2,000 pledge to support the meeting of TC 95 at the IEC
General Meeting in Seattle in October of 2010. 8 are already in hand.

The WG discussed recent TC 95 documents. Development of functional standards is the latest area of TC
95 standardization. Murty Yalla leads Maintenance Team MT4 of TC 95 that works on these and provided
background information.

60255-151 - Functional requirements for overcurrent relays.
FDIS approved
95-254-CDV - 60255-127 - Functional standard for over/under voltage protection — CDV will need a USNC
vote soon. This has definite time or instantaneous over- and undervoltage characteristics, plus one shape
of inverse time curve. There is only instantaneous reset. If you have an application for which you're
concerned about the time curve shape or reset characteristic, please request a copy and submit your
comments to Eric or Murty. Two outside parties with such applications were asked for comments in after-
meeting correspondence.
60255-1 Common Standards for Measuring Relays - FDIS approved
It had been reported that the US couldn’t get C37.2 reference table inserted, but the approved
FDIS is being obtained — it may be in there.
95/256/INF — New projects for thermal and percentage differential relays — see next two items. New experts
invited to participate — can US find more? Alex Apostolov is already a US member for these projects.
60255-149 — Functional standard for thermal relays — to update 60255-8 — a WG is formed and work has
begun. Let me know if you are interested in participating.
60255-121 — Functional standard for distance protection
Draft for almost 1000 standard tests over the full range of operating conditions to demonstrate
proper performance of a distance relay or function — under review in PSRC and IEC.
Draft circulated from PSRC WG D21 — review and comment.
60255-187-1,2, etc. family of standards - Functional standard for biased or percentage differential protection
— to update 60255-13 - bus, transformer, line applications, etc. — just beginning now.
We might expect tests under a full range of operating conditions as is how being developed for
60255-121.
The PSRC should appoint a review team WG as was done with D21 for 60255-121.
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COMTRADE — According to Jodi Haasz PSRC is to send its completed draft to IEC for comments. After
comments are resolved, IEEE asks IEC to adopt it. It goes out as an IEC standard — not dual logo, but this
process is under the dual logo agreement.

15 Schematic Representation of Power System Relaying

Chair: Kevin Donahoe

Vice Chair: Rich Young

Output: Report

Expected completion date: TBD

Date: 16 September, 2009

Assignment: Report on common practices in the representation of protection and control relaying.
The report will identify methodology behind these practices. Present issues raised by the
integration of microprocessor relays and the internal logic and external communication
configurations. Detail approaches to these issues.

I5 met in a single session with 13 members and 24 guests totaling 37 attendees. The meeting was chaired
by Kevin Donahoe.

1. Adi Mulawarman presented how Xcel Energy documented a project that used IEC61850 extensively. It
showed some interesting ways of displaying the information and lead to lively discussion.

2. The Chair identified a need for a new Vice Chair. By the end of the meeting Rich Young had
volunteered to fill this position.

3. The draft outline was reviewed and members volunteered for writing assignments to be supplied by
December 1.

4. At this point we do not have any presentations scheduled. The meeting will be used to review the
contributions to the paper

16: Practical Aspects of Rogowski Coil Applications to Relaying

Chair: Ljubomir Kojovic

Vice Chair: Bob Beresh

Output: Special Report to the PSRC
Meeting: #4

Date: 16 September, 2009

The first draft of the special report is almost complete. It is expected that the draft will be circulated to
members prior to the January meeting such that they will review and comment at the January meeting. After
the January 2010 meeting it is expected that the final draft will be issued and submitted to the PSRC for
publication on the web page.

18: Revision of C57.13.3 - Guide for Grounding of Instrument Transformer Secondary Circuits
and Cases

Chair: Brian Mugalian

Vice-Chair: Bruce Magruder

Established: 2009

Output: Revision of IEEE/ANSI C57.13.3-2005
Date 16 September, 2009

Expected Completion Date: 2012

Eight members and three guests were present.

The Chair reported that the PAR was submitted and forwarded to NESCOM for review and consideration at

the October 23 meeting. The Chair and Vice-Chair will create a spreadsheet with a list of the previously

reviewed relevant IEC standards related to the grounding of instrument transformer secondary circuits and

cases. This will assist in review and placement of new information into the various sections of the Guide.

Other IEEE and IEC documents were suggested for review and will be obtained. One member (J. Pond)

completed his review of the 2008 NEC book. One member (Z. Bukhala) is reviewing grounding practices
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used in China and provided a report before the meeting. The Chair will contact Eric Udren to get in contact
with any relevant IEC committees that can help with review. Bruce Pickett recommended that we add the
grounding of CCVT devices to the Guide; the Working Group will determine where to place this information.
Bruce Magruder recommended that we add grounding of meters along with relays. The Working Group will
review the Guide to determine whether this information is present.

19: Revision of C37.105 Standard for Qualifying Class 1E Protective Relays and Auxiliaries for
Nuclear Power Generating Stations

Chair: Sahib Usman

Vice Chair: Roy Ball

Output: Revision of Standard C37.105
Date: 16 September, 2009

The working group met in a single session with 4 members and Jodi Haasz and Jeff Gilbert as guests. The
WG discussed the status of PC37.105D11 that is currently in the re-circulation balloting process and is
scheduled to close September 26th. The WG had some questions on the status of the open balloting,
specifically with the open negative ballots that we discussed with both Jodi and with Matt Ceglia, who was on
a conference call.

Roy Ball, our Vice Chair, made contact with all the negative balloters who have not voted to be sure they are
aware of the open ballot and to request they review PC37.105 D11 and vote on it. Since our WG meeting,
Roy has received responses from all but one of the original negative balloters who still had not voted and we
are happy to report that it appears at this time, that all of the original negative ballots will be successfully
resolved during this re-balloting process. The WG will meet not need to meet again in a formal session
because any further action that may be required can be handled via email or conference calls.

110: Revision of C37.98 Standard for Seismic Testing of Relays

Chair: Marie Nemier

Vice Chair: Munnu Bajpai

Suresh Channarasappa — Co —Chair SC-2
Output: Revision of Standard C37.98
Date: September, 2009

The WG did not meet

111: Guide for Application of Optical Current Transformers for Protective Relaying

Chair: Harland Gilleland
Vice Chair: Bruce Pickett
Output: Guide

Meeting: 16 September, 2009
Output: A Guide

The meeting was called to order with 12 members & 9 guests. We opened with Introduction of Attendees, a
discussion of the Agenda, and then into WG topics of interest.

The Web Site issues with the change from “108” to “I-11” have been resolved. Michael Mendik is the WG I-
11 Web Master and will send all WG material to the Sub-Committee for posting.

We reviewed the status and key issues for all 12 of the Sections planned for the Guide. Several of the Team
Leaders up dated the material for their sections. There were also discussions on the status and action
needed for the other Sections. WG members and guest had spirited and productive discussions. Brian
Mugalian reviewed the need to keep track of information for new Words for the IEEE dictionary.
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There was general agreement by the WG to have all of the Sections ready for an initial review by members
by the January 2010 PSRC in Orlando. There was also some discussion about the various approaches that
could be used for reviewing the material developed. A list of individuals for the reviewing was reviewed. We
are also working to complete the PAR by January.

115: Revision of C37.110 — Guide for the Application of Current Transformers Used for Protective
Relaying Purposes

Chair: George Moskos

Vice Chair: Barry Jackson

Output: Revision of Standard C37.110-1996
Meeting: September, 2009

The WG was disbanded and re-formed as 116.

116: Harmonizing of CT Standards within the PSRC

Chair: George Moskos (desighate)

Vice Chair: TBD

Assignment: Write a PSRC report which woud incorporate the changes made in the 3 previously
active CT standards C57-13.1, C57-13.3 and C37.110

New WG

117: Trends in Protective Relaying Performance

Chair: Mark Carpenter

Vice Chair:

Output: Periodic Reports to Subcommittee
Meeting: 15 September, 2009

| 17 met on Tuesday Sept. 15 with one member and 6 guests. The results of the 2008 trending report was
reviewed and discussed. The performance of two companies that have provided data for seven years were
reviewed to show trending changes as protective relays are being upgraded. Phil Winston of Georgia Power
shared trending activities at Georgia Power stressing that system topology greatly influences a company’s
focus on relay performance.

118 Anomaly Checks for Relay Settings

Chair: Peter McLaren

Vice Chair: Mukesh Nagpal

Output: Report to main committee

Date: 15 September, 2009

Assignment - “The WG will produce a report on relay software features and setting practices which
minimize the possibility of wrong settings being downloaded to a relay. The WG will commence its
task by conducting a survey of relay manufacturers and utilities to get information on present
practice.”

The meeting considered the results of the survey responses from Manufacturers and Utilities on relay
setting features and procedures. 9 out of 15 manufacturers and 19 out of 50 utilities had replied. The results
were presented in numerical form plus comments and the Chair and Vice-Chair undertook to transform the
statistics into a short report taking into account points raised at the WG meeting. It was clear from utility
responses that the major source of wrong settings was human error and only one utility suspected
“tampering” as a possible source of errors.
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The Chair indicated that he had received advance copies of papers from the Chair of CIGRE committee
B5.31 on “Lifetime Management of Relay Settings”. He could not release them to the WG until their
publication in October but he did show the meeting parts of the papers which were relevant to their
deliberations.

Discussion followed on what the WG should do next and the Chair conceded that there was little enthusiasm
in the WG to consider software features which could be added to relays to detect extreme/random settings
in the downloading process. The WG will therefore complete its work with the survey report plus any
relevant material from the CIGRE B5.31 committee published papers.

119: Protective Relaying and Redundancy

Chair: S. Ward

Vice Chair: B. Gwyn

Estimated Completion Date: Sept 2009

Date: 15 September, 2009

Meeting #6

Assignment: Produce a special report addressing redundancy considerations for relaying.
Output: Report to the main committee

Completion date: January 2010

The Working Group met for a single session with 11 members and 26 guests in attendance on September
15, 2009.

Draft 10 was reviewed and final assignments handed out. The report will be finalized and sent for review by
subcommittee members before the January meeting.

The report will be presented at relay conferences. It has been accepted for Texas A&M 2010 and will be
submitted to Georgia Tech and WPRC.

Assignments:

Tony Seegers to remove references to NERC within the text.

Don Ware to correct the section about Battery Systems.

Bryan Gwyn to revise Section 7, and link to NERC white paper for reference

Section 4.3 (PLC coupling redundancy) needs to be completed. Received from John Zipp, Solveig to
incorporate.

Eric Udren promised to submit a contribution for Ethernet LAN redundancy.
Assignments due to chair/co-chair by October 15.

The working group will meet in January for a single session, 30 people, with computer projector, to address
any comments from the subcommittee.

120: Revision of C37.90.1 - IEEE Standard for Surge Withstand Capability (SWC) Tests for Relays
and Relay Systems Associated with Electric Power Apparatus

Chair: Tom Beckwith

Vice Chair: Jeff Burnworth

Output: Revision of C37.90.1 SWC Tests Standard
Assignment: To revise IEEE Std C37.90.1™-2002

Expected Completion Date: September, 2010 (ready for ballot)
Date: September 15, 2009

The seventh meeting of the Working Group (WG) 120 met on September 15, 2009, in a single session with
12 members and 3 guests. The meeting was chaired by Tom Beckwith.

The chair showed the slides of the Highlights of the IEEE-SA Standards Board Bylaws on Patents in
Standards.
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The minutes of meeting #6 in Pittsburg, Pa, in May, 2009 were approved as submitted.

Tom Beckwith provided a review of the waveforms, test issues and proposed changes associated with
harmonization with the applicable IEC standards. Proposed changes related to harmonization, illustrated in
Draft 4.1, were then reviewed and discussed as follows:

Section 4: Test wave shapes

a) Oscillatory waveform decay rate: Changed to be same as IEC — Approved by working group.

b) Oscillatory waveform first cycle polarity: Clarified to be positive and negative, same as IEC — Approved
by working group.

c) Fast Transient repetition rate: Proposed change from 2.5kHz to 5kHz to match IEC was rejected by the
WG. Agreement was concluded to make optional 2.5kHz or 5kHz repetition rates. Declared rate must
be specified by the manufacturer.

d) Fast Transient source impedance: Add “resistive” following 50Q.

Section 5:  Test generator characteristics - No revisions necessary.
Section 6: Equipment to be tested - No revisions necessary.

Section 7: Application of test wave - Murty Yalla and Veselin Skendzic will review and propose
revisions to section 7 for the next WG meeting in January.
Section 8: Test Procedures — Proposed change in Table 3 to apply Oscillatory test, Transverse

test mode, to the Current circuit External connection group at 2.5 kV and proposed
change in Table 4 to apply Fast transient test, Transverse test mode, to the Current
circuit External connection group at 4.0 kV. Discussion was deferred to follow the
section 7 review and discussion at the next meeting.

Section 9: Criteria for acceptance - No revisions necessary.

Annex E: Comparison with IEC 60255-22-1 (2007-10), IEC 61000-4-18 (2006-11), IEC 60255-22-4
(2008-04), and IEC 61000-4-4 (2004-07) - Steve Turner volunteered to write Annex E that
will identify the differences as finally determined between the IEC applicable standards and
this IEEE C37.90.1

Annex G: History — Events Leading to the Development of the IEEE Std C37.90.1 SWC Tests An
informative annex will be added to record the history of the original development of IEEE
C37.90.1. John Tengdin has provided a draft.

ITF1  Manufacturer’s Service Letter Database

Chair: Jerry Jodice

Vice Chair:

Output: Service Letter Database
Meeting: September, 2009

The TF did not meet

ITF2: Promotion of Dual Logo of C37.2

Chair: John Tengdin

Vice Chair: TBD

Output: TBD

Meeting: September, 2009

The TF did not meet

ITF7: Reaffirmation of C37.90.2 Withstand Capability of Relay Systems to Radiated
Electromagnetic Interference from Transceivers

Chair: Jeff Burnworth

Vice Chair: n/a

Output: Determination of Reaffirmation or Revision of IEEE C37.90.2™-2004
Expected Completion Date: n/a
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Date: 16 September, 2009

The January 2009 expiration status of IEEE C37.90.2™-2004 was discussed. The task force has been
established to conclude if a ballot for reaffirmation or a PAR for revision of the standard should be proposed
to the subcommittee.

The history known by the task force is that only one informal request for clarification of the standard has
been received since the standard has been published and no reported relay failures due to RFI have been
received. The group also discussed the change in the latest revision of IEC 60255-22-3. In the 2007
revision of the IEC standard, the upper limit of the frequency sweep increased from 1GHz to 2.7GHz. The
task force concluded that there is no need to change the limit in IEEE C37.90.2. If the upper limit was to
change, consideration must also be given to the reduction of signal level applied at these increased
frequencies.

Conclusion — ITF7 Task Force recommends that IEEE C37.90.2-2004 should be balloted for
reaffirmation.

ITF9: Reaffirmation of C37.103, Guide for Differential and Polarizing Relay Circuit Testing

Chair: Mohindar Sachdev
Vice Chair:
Output: Recommendation to the PSRC

The Task Force met in the Stanley Cup Room at 1:30 PM on Wednesday, September 16, 2009. Four
members were present.

The guide that was approved in 2004 was reviewed. It was concluded that the contents of the guide are
relevant and useful, and therefore the Task Force recommends that PSRC allow the filing of reaffirmation
request with the Standards Association.

Liaison Reports

None

Coordination Reports
None

Old Business

None

New Business

It was announced that Jeff Pond would be the new vice-chair of the | subcommittee beginning in January of
2010

J: ROTATING MACHINERY PROTECTION SUBCOMMITTEE
Chair: K.A. Stephan
Vice Chair: M. Yalla

Scope: Evaluate and report on protective relaying concepts and practices applicable to generators, motors,
synchronous condensers, associated auxiliary systems, and performance of plant protective systems.
Develop and maintain related relaying standards.

The Subcommittee met on Thursday Sept 17, 2009 with 17 members (achieving quorum) and 18 guests.
There was a call for the approval of the minutes of the May 2009 meeting in Pittsburgh. The minutes were
unanimously approved by the subcommittee members.

Reports from the WG Chairs

J1: Adjustable Speed Drive Motor Protection Application and Issues.
Chair: J. Gardell
Vice Chair: P. Kumar
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Established: 2003

Output: Report to the Subcommittee
Expected Completion: Dec 2008
Status: Draft 8 (Final)

Assignment: Investigate and report to the Subcommittee motor protection issues related to motors utilizing
variable speed (frequency) drives.

The Working group did not meet at this meeting.
The report is published on the PSRC website.

J2: Protection Considerations for Combustion Gas Turbine Static Starting
Chair: Mike Reichard

Vice Chair: Zeeky Bukhala

Established: 2005

Output: Report to the Subcommittee

Expected Completion: 2009

Status: Draft 2b (Final)

Assignment: Deliver a paper or report on special protection requirements on generators employing load
commutating inverter (LCI) static starting.

The J2 Working Group on Protection Considerations for Combustion Gas Turbine Static Starting met for its
eleventh meeting in a single session yesterday (September 16th, 2009) with 4 Members and 9 Guests in
attendance. The Chairman performed a dry run of the summary presentation to be presented to the Main
Committee later today (September 17th, 2009).

J7: Revision of C37.101, Generator Ground Protection Guide
Chair: J.T. Uchiyama

Vice Chair: R. Das

Co-Vice Chair: Mike Reichard

Established: 2000

Output: Revised Guide

Status: Completed

Assignment: Review and revise as needed C37.101.

The Working Group did not meet this session. The Chairman will be making a presentation at the main
committee on Sept 17. The group will be working on Summary Paper.

J8: Generator Tutorial Revision
Chair: Michael Thompson

Vice Chair: Chris Ruckman
Established: 2007

Output: Tutorial (published by PSRC)
Expected Completion: 2010

Status: Draft 0.8

Assignment: Review and Revise 95-TP-102, “IEEE Tutorial on the Protection of Synchronous Generators.”
The Working Group met for a single session with 19 members and 10 guests.

Output will be a special publication of the PSRC and published on the PSRC website. Phase two output will
be an eight-hour tutorial presentation. An expected date of completion for phase 1 is January 2010. We are

presently on draft 0.80.

The minutes of the May 2009 meeting were approved as written.

41



Chair reported that he received an email from the IEEE concerning how to copyright material that has been
previously copyrighted by the IEEE. The Chair will investigate further to confirm a final path forward for the
tutorial.

It was decided to table the discussion concerning where the tutorial should be presented. K. Stephan
suggested that the paper could be presented at a conference like Texas A&M. By doing so, the paper would
then automatically become copyrighted.

The outline of the document has been color coded to make it easier to keep track of the status of each
chapter.
e Green means that the chapter is in final editorial review between the TDS and the authors.
¢ Yellow indicates that the chapter is in peer review between the peer reviewer and the authors.
¢ Red indicates that the chapter is not yet ready for peer review.

The working group went through each chapter and discussed status and due dates for completion of
assignments. Detailed information is available in the outline of the document. Several chapters did not have
representation from their authors. The chair will contact them for an update. The outline will be updated and
placed on the web ftp site.

Kim Sarf will again be available to the group starting in November 2009. The working group was encouraged
to complete assignments in the next few weeks so she can start working on the drafts as soon as she is
available.

Chapter 3.3 on Underexcitaion/Loss of Excitation has had no progress. J. Gers agreed to work with M. Yalla
to prepare the section for peer review.

S. Conrad agreed to help finalize the editorial comments on Chapter 3.7 — Voltage Transformer Signal
Loss.

M. Reichard agreed to peer review Chapter 5.1 — Tripping Modes.

J. Gers presented on how to use the data from a transient stability study analysis (SSA) for Out of Step
(O0S) protection settings. This information will be added to the OOS section of the tutorial to encourage
people to do SSA and use the results for OOS protection settings.

Chair encouraged the working group to complete all assignments so the tutorial effort can be completed by
the January 2010 meeting. If authors or peer reviewers believe that they will not be able to get their
assignments done by the next meeting, they are encouraged to notify the Chair.

Jo: Motor Bus Transfer
Chair: Jon Gardell

Vice Chair: Dale Fredrickson
Established: 2006

Output: Working group report
Expected Completion: 2011
Status: Draft 1.0

Assignment: Investigate protection and control issues and phenomena impacting the effectiveness of safely
transferring buses primarily consisting of motors from one power source to another source.

The Working Group (WG) met in a double session with 18 Members and 7 Guests on Wednesday
September 16, 2009. This was the eleventh meeting.

After reviewing the WG assignment and status, the plan for data-gathering and study of motor-bus-transfer

on the TECO system was reviewed. In addition to Hugo Monterrubio, Mike Reichard volunteered to help
with technical issues and Mike Thompson also desires to be kept in the loop.
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Bob Pettigrew made a presentation on an out-of-step simulation he studied. The maximum motor-bus-
transfer angle was not as high as expected because of the relationship between the reactances involved

Amit Raje attended the PSRC for his first time and presented a summary of an IEEE Powercon (India) paper
he co-authored with Arvind Chaudhary. His presentation invoked much discussion about motor bus voltage
support using devices such as capacitors, flywheels, etc.

Tom Beckwith had recently studied a motor-bus-transfer in Mexico. This was a “medium-inertia” bus that
performed a fast transfer adequately at an angle of 43 degrees and V/Hz within acceptable limits. However,
an in-phase transfer that was 19 cycles longer produced a smoother transfer with less V/Hz even though the
voltages were lower. This study showed that the angle at closing has a larger affect on the smoothness of
the transfer. It was noted that waiting to transfer at the in-phase condition is fine as long as the voltage has
not dropped to the point of dropping-out motor contactors on the bus.

In the second session, Tom Beckwith reported on the written definitions (Section 1V) added to the report
since last meeting. These definitions were commented on and refined by the WG.

Section VII has nine sub-sections that have been assigned reviewer/editors during this meeting.

Conditions prior to opening the breaker—Barb Anderson
Conditions following opening the breaker—Barb Anderson
Benefit and merit of testing....—Sudhir Thakur

Equipment susceptibility to damage—Mike Reichard
Freqguency response of relays—Sudhir Thakur

Various rationale for shedding load—Barb Anderson
Collateral effects of transfers—Mike Reichard

The effects of ASDs—Jon Gardell

Arc Flash Safety—Matt Basler

Other assignments:
e Explanation of submitted oscillographs—Amit Raje
¢ Review of Section VI on Classifications and Methods—Prem Kumar

All assignments are due on or before December 15.

J10: PC 37.96 Guide for AC Motor Protection
Chair: Prem Kumar

Vice Chair: Dale Finney

Established: 2007

Output: Guide Revision C37.96

Expected Completion:
Status: Draft 1.0

Assignment: Review and revise C37.96-2000 as needed.

The meeting was attended with 10 members and 13 guests. After the introductions, the Patent Slides were
shown.

The Pittsburgh meeting minutes, which were circulated were approved with quorum.

Following are the follow up action items/assignments based on meeting. All remaining assignments/peer
review are due by December 15", WG members should copy relevant section(s) from the D1 draft and
make modifications as required and send to Prem for incorporation into next draft of document.

Wayne Hartmann would add column in fault table so as to cross-reference various types of faults with

applicable protective functions that would detect them (failure mechanisms). He would also do the figures in
Visio for motor speed torque curves (tutorial type material)-carry over from last meeting.
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Suhag Patel would peer review sections on fuse application/coordination and torroidal CT ground fault
protection.

Sudhir Thakhur would peer review Suhag’s sections by the end of October.
Pat Kerrigan would peer review placement of power factor correction capacitors.

It was reiterated, based on the Pittsburgh meeting, that the summary of the J9 Motor bus transfer that will
done by WG J9 be broken into two parts, one the text (available some time next year) and the other results
of field test (later after the tests have been completed).

Tom Farr will submit settings considerations for reduced starting. (carry over from last meeting).

Prem explained the example that he had circulated prior to this meeting, which was data for a large
induction motor (high inertia drive). Because of the complexity of the example, the WG thought it more
prudent to have some standard [typical] examples and another simpler example that would be the bulk of
the typical cases that an application engineer would encounter.

Prem will send an electronic copy of the D1 version to all WG members.

JTF3: Power plant and transmission system protection coordination
Chair: Joe Uchiyama

Vice Chair:

Established: 2007

Output: Comments to NERC

Expected Completion: TBD
Status: Outline

The task force met on Tuesday afternoon (4:30) with 15 members.

Chairman opened the meeting with an introduction. After the introduction, the chairman explained the status
of documents:

The NERC SPCS has been working on the white paper for three (3) years, and finally has a final draft as of
last month. The document was presented to the NERC planning committee meeting in Dallas in this week.
They will be reviewing it for the next 30 days.

Since this TF’s role was completed, chairman asked to TF what the next step is. Charlie Henville, who is the
liaison to Power System Stability Control (PSSC) Subcommittee of the Power System Dynamic Performance
(PSDP) Committee, brought out that there is a possible coordination activity with PSDP and JTF3. Charlie
will ask PSDP for sending a member to JTF3 for initiating activity works.

Distribution of White Paper: The paper will be available from the NERC website.
NERC PRC-001-2 draft was completed and it is in the review/comment period now.

Chairman encouraged the TF to review draft standard PRC-001-2, and submit their comments to NERC.
Several TF attendees brought out that they had tried to submit their comments to NERC but there is not any
means to do so. They felt the present review process is only allowed to the officially registered NERC
entities. Many attendees were seeking the PSRC JTF3 have some way to implement our comments to
NERC.

Tom Wiedman, NERC consultant, will look into this issue with Bob Cummings.

Submit comments on PRC-001-2 via the NERC Website. The comment period is 45 days ending October
26, 2009.

JTF6: Protective Relaying for Pumped Storage Hydro Units
Chair: Joe Uchiyama
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Vice Chair:
Established: 2009
Output: Response to Subcommittee

Status: First Meeting
TF meeting was held in afternoon of September 16, 2009 with 15 attendees.

Chairman began the meeting with the “Introductions” and handed out 1975 Transaction Paper on protection
of pumped storage units. This paper was based on E-M relays. Chairman pointed out that this transaction
paper was published in 1975 with discrete relays; this transaction paper can be updated with application of
modern protection technologies to pump storage units.

Two utilities attended in the TF meeting are planning to upgrade pumped storage relays. Consultants are
also interest in upgrading protection for many different designs of motor/generators including low-voltage
starting units.

An application of the discrete relay system, the auxiliary bus may have differential relays that sometimes
remain in the operate (picked up) position for extended periods such that the contacts wear-out.

Possible assignment: “Application of micro-processor based multi-function protection relay to pumped
storage units” or, “Application of modern protection technologies to pump storage units”

Chairman brought out TVA’s recent experiences for pump storage units during upgrading relays including
some issues of devices 27TN, 50BF, 64B, 64F and 87.

TF attendees also raised concerns on the following devices:

e Some issues on stator grounding scheme (64S),

o E-M relaying schemes use auxiliary relay contacts to swap CT/PT/control wires and are often a
maintenance problem because they operate nearly every day.

¢ Some element like 47 is not readily available in many micro-processor relays, but, it can be
programmed with available elements (46*27V1) in many micro-processor relays.

e Element 50/27 should be include in new report.

o Element 32 was also brought out since it is possible to be mis-applied with the power to PG units.

o De-Regulation issues due to ownerships of GSU, it can be a problem for PG unit control &
protection.

e Setting examples should be included in the new report like that in C37.102.

The TF feels like it will be worthwhile that TF becomes a Working Group. We will report to this issue to J-
subcommittee.

Liaison Reports
Electric Machinery Committee C.J. Mozina

The committee met at the PES General Meeting in Calgary, Canada — July 26-30.
Nothing new to report.

IAS 1&CPS Committee C.J. Mozina

This report will be given at the main PSRC committee meeting. The written report is published under main
committee liaison reports.

Nuclear 1E WG P. Kumar
No report
NERC J. Uchiyama
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PRC-002 and PRC —003 are in progress.
Coordination Reports
None

Old Business

New Business

Bob Pettigrew brought up a topic related to calculation of steady state stability and its applicability to
generator protection setting calculations. The present calculations are based on the regulator being off line.
This will be discussed at a future meeting in JTF3.

JTF6: Protective Relaying for Pumped Storage Hydro Units has been upgraded to WG status and will be
named as J6.

K: SUBSTATION PROTECTION SUBCOMMITTEE
Chair: F. P. Plumptre
Vice Chair: P.G. Mysore

The K-Subcommittee met on Thursday September 17, 2009 in Arlington, TX, with 18 members and 26 guests
in attendance. A guorum was achieved to approve the minutes of the May 2009 subcommittee meeting.

Reports from the WG Chairs

K1: PROTECTION OF TRANSFORMERS AGAINST FAULTS AND ABNORMAL CONDITIONS
Chair: Mohindar Sachdev

Vice-Chair: Pratap Mysore

Established: 2003

Output: Revision of IEEE C37.91-2000

Expected Completion Date: 2008

Guide: Balloted, Approved and now being reviewed by SA Editor for publication, Summary Paper
expected to be completed by the end of 2008

The Working Group K01, Protection of Transformers Against Faults and Abnormal Conditions, did not meet in
Arlington, Tx.

The guide, C37.91 was published in May 2008. The summary paper is ready and will be distributed among
the WG members very shortly. On receiving there consensus, the paper will submitted to the officers of the
PSRC for approval and then for publication in the Power and Energy magazine.

Next Meeting: No meeting is planned for January 2010.
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K3: REDUCING OUTAGES THROUGH IMPROVED PROTECTION AND AUTO RESTORATION IN
DISTRIBUTION SUBSTATIONS

Chair: Bruce Pickett

Vice Chair: Tarlochan Sidhu

Established, 2002

Output: Papers — 1. Full Paper, and 2. Summary Transactions Paper

Expected Completion date: September 2009

Draft 13.2 Full paper; Draft 1.c- Transactions Summary paper

Assignment: To prepare a paper or a report on protection methods that reduces outage durations in
substations with auto restoration and communication techniques

Meeting was called to order Sept 16, 2009 with 6 members and 15 guests.
Introductions were done.

Agenda was reviewed.

Minutes from previous May meeting were reviewed.

Discussed Draft 13.2 and made minor change.

Discussed Summary Transactions Paper 1.c.

WG decided both are complete and will be submitted to the Subcommittee. Frank Plumptre said to email the
two papers to him (Chair of K Subcommittee) and he would distribute them to the Subcommittee for any
comments.

| advised the WG that | am scheduled to present the paper at the main committee meeting at the January
meeting.

Tarlochan Sidhu will submit the Summary Transactions Paper after Subcommittee returns any comments and
they are reviewed.

K4: (PC 37.95.2002): GUIDE FOR PROTECTION CONSUMER UTILITY INTERFACE
Chairman: Mukesh Nagpal

Vice Chair: Chuck Mozina

Established: 2008

Output: Guide Revision

Expected Completion Date: 2012

Assignment: To revise C37.95-2002 (R2007) — Guide for Protective relaying of Utility-Consumer
Interconnections

The working group met on Tuesday, September 15th, with 7 members (including 3 new members) and 12
guests present. After introductions and a short discussion of the previous meeting minutes (no approval
because of a lack of quorum) Chairman Mukesh Nagpal explained that comments on the existing standard
have been difficult to coordinate and consolidate because converting the existing pdf file copy of the standard
to Word for Windows produces a poor quality document. Dr. Moh Sachdev will provide a Word version of the
latest available draft of the published standard to make it easier to create revisions.

Mukesh then presented the IEEE Patent slides to make sure that there is no patentable or protected
intellectual property discussed at the meeting.

Frank Plumptre announced that the PAR was approved for the working group, which provides about two years
to create a revised standard (up to December, 2011).

Several contributions have been received, identifying suggested changes to the guide, but most authors were
not present to explain their suggested changes. Frank Plumptre provided explanations for his suggestions for
changes to Section 5; Protection Overview.

There was a suggestion to show multiple grounding techniques in Section 7.0. The existing guide shows all
solidly grounded transformer neutrals on the consumer side. The consensus is that many medium and low
voltage systems are either low or high resistance grounded.

Ryland Revelle accepted an assignment to review references.
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Steve Conrad accepted an assignment to review Section 6.0; System Studies.

After some discussion it was agreed that the guide would NOT exclude non-traditional sources of generation,
such as wind turbines and photovoltaic sources of energy.

Sudhir Thakur, Excelon Corp.; Ken Behrendt, SEL; and Adi Mulawarman, Xcel Energy; requested to be
included as members.

All writing assignments should be submitted to Mukesh, with copies to Chuck Mozina (vice chair) by the end of
October.

KTF4: JOINT TASK FORCE T & D CAPACITOR SUB-COMMITTEE, K13 SERIES CAPACITORS
Chair: Simon Chano

Output: jointly prepare a PAR to issue a corrigendum to the guide.

Expected Completion Date: TBA

Assignment: Coordinate PSRC standards activity with Capacitor Subcommittee
The WG did not meet but will meet in January 2010.

K5: APPLICATION OF COMMON PROTECTIVE FUNCTIONS IN MULTI-FUNCTION RELAYS
Chair: Simon Chano

Vice Chair: Dean Miller

Established, 2005

Output: Report to the PSRC

Expected completion date: 2009

Draft 9

Assignment: Develop a document that addresses the considerations in applying the ancillary
protection and control functions that are common in multiple relays and the integration of these
functions into the overall protection system. This document addresses subjects related to specific
topics such as: breaker failure, automatic reclosing, synchronism check, voltage status monitoring,
breaker controls, and event and fault recording. The applications of duplicate protective schemes are
discussed with consideration for security, dependability, testing, and maintenance.

Working Group K5 met in a single session on Tuesday, September 15, 2009 in Arlington with 12 members
and 17 guests.

In Simon Chano’s appendance Dean led the meeting and Roger Whittaker took meeting notes and prepared
the meeting minutes.

The results of a successful ballot of the Substation Subcommittee were distributed to working group members
for consideration. The ballot was successful because responses were received from a majority of the
Subcommittee members. One negative ballot was received. All of the negative ballot comments were
resolved and most of the other comments will be dealt with. The most significant issue was the use of the

words: “must”’, “shall’, and “recommended” in the report. Being that the report is not a standard, guide or
recommended practice this type of wording should be avoided.

The resolutions to the ballot comments are due to Dean by October 15. Draft 10 of the report will be
submitted to the PSRC Officers for their approval.
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K6: SUDDEN PRESSURE PROTECTION FOR TRANSFORMERS
Chair: Randy Crellin

Vice Chair: Don Lukach

Established: May 2005

Output: Report

Expected Completion Date: May 2010

Draft 2.0

Assignment: To complete a technical report to the Substation Protection subcommittee on the
application of sudden pressure relaying in power transformers.

Assignment: To complete a technical report to the Substation Protection Subcommittee on the application of
sudden pressure relaying in power transformers.

The working group did not formally meet during the Arlington meetings.

Marc Beebe (Manager of Strategic Research at the IEEE) sent the initial survey request notices to our list of
North American Electric Utilities protection individuals on August 11th and we have received approximately
135 responses as of September 9th.

In an effort to obtain more responses, we continue to submit the names of additional individuals and the
survey period was extended to the end of October. The working group would like to encourage everyone to
complete the survey and submit the names of additional contacts to Marc at marc.beebe@ieee.org.

Our current plans are to organize the survey responses during November and December, and then meet to
discuss the results during the January meeting in Lake Buena Vista, FL.

K8: GUIDE FOR THE PROTECTION OF SHUNT CAPACITORS
Chair: Pratap Mysore

Vice Chair: Arvind Chaudhary

Established, 2006

Output: Revision of IEEE C37.99

Expected Completion date: 2011

Status: Draft 2.01

Assignment: Revise and update C37.99. “Guide for the Protection of Shunt Capacitor Banks.”

Robert Frye chaired the meeting in the absence of both the chair and the vice chair of the working
group. John Appleyard assisted Robert as the vice chair.

1. Approval of January 09 minutes - will be checked with Pratap for e-mail approval.

2. Section 10.7; Control Cables: Added a statement referencing guides that were used to create
comments.

3. Section 8.4; Internally Fused Capacitor Banks: A draft of this section has been submitted including a
spreadsheet with unbalance calculations.

4. Capacitor bank one line diagram from TVA: The group reviewed a new design that TVA will be
AYLX SYSyGAy3d akK2NIfte (GKIFIG dziAftAT SR | aaK2NIAy3
half of the bank.

5. Rick Taylor will submit a calculation method for determining the effective bank MVAR based on the
Y|y dzF I O dzNJS iNg@rd systegn bpératigSoltage. G

6. Robert & John will follow up with Pratap regarding any assignments that are outstanding.
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K10: SCC21 DISTRIBUTED RESOURCES STANDARD COORDINATION
Chair: Gerald Johnson

Vice Chair: TBA

Established, 1999

Output: Standard through the SCC 21

Expected Completion Date: 200x

Assignment: To interface with SCC21/P1547 in order to reduce unnecessary delays by getting PSRC
input into the process without having to wait for after-the-fact coordination.

K10--SCC21 Distributed Resources Standard Coordination working group met Sept 15, 2009 with 5-members
and 7-guests. |IEEE1547.x working groups met in San Francisco last month and | did a quick review of the
status of the working groups that are still active.

P1547.4 "Draft Guide for Design, Operation and Integration of Distributed Resource Island Systems with
Electric Power Systems". This group expects to ballot 1st quarter 2010.

P1547.5/WG2 Meeting — “DR>10MVA on Transmission Grid” did not meet.

P1547.6 “Recommended Practice for Interconnecting Distributed Resources With Electric Power Systems
Distribution Secondary Networks” also expects to ballot by end of 1st quarter 2010

IEEE P1547.7 “Draft Guide to Conducting Distribution Impact Studies for Distributed Resource
Interconnection” had their second meeting and is really just getting started. The latest draft of each document
can be found on the SCC21 web site.

IEEE 1547.2 which is the application guide for the 1547 standard was approved earlier this year by the
standards board and is available for purchase.

P2030 Draft Guide for Smart Grid Interoperability of Energy Technology and Information Technology
Operation with the Electric Power System (EPS), and End-Use Applications and Loads” is being sponsored by
SCC21. This group meets separately from the DG working groups so | am not involved. Scope and Purpose
can be found on the SCC21 web site.

The next meetings of the P2030 Working Group and related task force groups have been scheduled for
October 27 — October 29, 2009. Task force meetings will be held on Tuesday, October 27 and Wednesday,
October 28, and the P2030 Working Group meeting will be held on Thursday, October 29, 2009. Minutes from
their first meeting and details of the upcoming meeting can be found on the SCC21 Web site. | forwarded
P2030 information to Alex Apostolov, CTF2 chair, “Role of Protective Relaying in the Smart Grid”.

If you have special interest in the progress of a particular SCC21 working group or would like to provide input,
let me know and | will make sure the information gets to the right place.

K13: (PC 37.116): GUIDE FOR PROTECTIVE RELAY APPLICATION OF TRANSMISSION-LINE SERIES
CAPACITOR BANKS.

Chair: Frank Plumptre

Vice Chair: Dan Hamai

Established, 1999

Output: Guide (completed)/Summary Paper

Expected Completion Date: 2010

Assignment: To prepare a guide for the application of protective relays on transmission-line series
capacitors.

Though WG did not meet but will remain active to complete the summary paper and provide support to task
force KTF4 which will meet in January 2010.
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VIi

K14: (PC 37.234): GUIDE FOR PROTECTIVE RELAY APPLICATION TO POWER SYSTEM BUSES
Chair: Bogdan Kasztenny

Vice Chair: Stephen Conrad

Established: May 2005

Output: Guide (PC37.234)

Expected Completion Date: 2009

Draft 9.10 (Approved by RevCom 9/11/2009)

Assignment: Write a “Guide for Protective Relay Applications to Power System Buses” to present
practical bus protection schemes; discuss their adequacy, complexity, strengths and limitations with
respect to variety of bus arrangements, while providing specific application guidelines.

The K14 Working Group met on September 16, 2009 in Arlington, TX, with 8 members and 9 guests in a
single session. Chairman Bogdan Kasztenny presided. Since a quorum (16+) was not achieved the minutes
for the May 2009 meeting could not be approved. Those present did not offer any correction or change to the
printed minutes. The chairman will solicit approval of the minutes via email to the membership of the WG.
Minutes of the May 2009 meeting were approved via e-mail on September 21, 2009.

Bogdan Kasztenny discussed the IEEE patent requirements and announced that the Guide has been
approved, last Friday, by IEEE RevCom. There was a single negative ballot which after several attempts was
not able to be resolved. This involved the figures which described the protection zones by passing through the
CTs. Since the negative ballot can not be resolved after good faith effort the document has been approved as
noted above by RevCom.

The majority of the time was spent discussing the need to develop a means to ensure the industry is well
aware of the guide. Since the guide is expected to be published in about 3-4 months it was recommended
that the chair contact the various trade publications to see about placing a short article in the periodicals.

The WG decided to develop a conference paper as well to present at the various Relay Conferences and
perhaps the July 2010 PES General meetings. Rich Young, Mike Thompson, Steve Conrad volunteered to
assist the chairman in drafting the paper and accompanying presentation.

In anticipation of receiving comments from IEEE-SA Editors, Ken Behrendt, Dominick Fontana, and Rich
Young volunteered to assist the chairman to support this effort if needed.

The WG acknowledged Bogdan’s efforts in completion of the Guide.

Liaison Reports:
Nothing to report

Old Business:
Nothing to report
New Business:

WG K14 has agreed to do a presentation on C37.234 Guide for Protective Relay Application to Power System
Buses at the main committee meeting.

PRESENTATIONS:

Our main committee meeting is greatly enhanced by presentation by our members of the outputs of the
different working groups. We always appreciate their efforts. This time we had four interesting
presentations.

C37.101 Generator Ground Protection Guide — J7 Joe Uchiyama
Protection Considerations for Combustion Gas Turbine Static Starting J2 —
Michael Reichard
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VIII.

Future Meetings:

Jan. 2010 — Orlando, FL Contemporary Resort (Joint Technical Council Mtg)

May 2010 - Madison, WI (Madison Concourse Hotel) May 10-13, 2010. Same format as above.
September 2010 — Berkeley, CA (near San Francisco, CA) - Doubletree - Sept 13 -16, 2010.
Jan. 2011 - Atlanta, GA (Joint Technical Council Meeting)

May 2011 — Asheville, NC Renaissance

Sept 2011 - Minneapolis, MN Hyatt Regency

The meeting was adjourned by Chairperson Miriam Sanders
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