








Organization

Attachment 1.a.i

NERC Resources Subcommittee

Terry Bilke (Chairman)
Midwest ISO

Donald E. Badley (Vice Chairman)
WECC/Northwest Power Pool Corporation

Larry Akens
Tennessee Valley Authority

Gerald D. Beckerle
Ameren Services Company

William Herbsleb
PJM Interconnection, L.L.C.

Don Mclnnis
Florida Power & Light Company

Jamie Murphy
Bonneville Power Administration

Sydney L. Niemeyer
NRG Texas Power, LLC

Neil Balu
Wisconsin Public Service Corp.

Michael J. Potishnak
1ISO-New England

Robert C. Rhodes, Jr.
Southwest Power Pool

John Swez
Duke Energy

John Tolo
Tucson Electric Power Company

Raymond L. Vice
Southern Company Services, Inc.

Thomas J. Vandervort
NERC

William Kunkel
Midwest Reliability Organization

Inadvertent Working Group

Don Badley
Mike Potishnak
Terry Bilke
Larry Akens
James Murphy
William Kunkel

Frequency Working Group

Raymond Vice
Sydney Niemeyer
Mike Potishnak
Terry Bilke
Gerry Beckerle
Don Badley
James Murphy
John Swez
William Herbsleb

Reserves Working Group

Larry Akens
Don Badley
Raymond Vice
Mike Potishnak
Sydney Niemeyer
Robert Rhodes
James Murphy
John Tolo

John Swez
Gerry Beckerle
Neal Balu

Survey Assignments

Avrea Interchange Error Surveys (East)
Frequency Response Surveys
Inadvertent Interchange Reports (East)
Inadvertent Interchange Reports (West)
Time Error Reports (East)

Time Error Reports (West)

ERCOT Reports

Terry Bilke
Raymond Vice
Chris Scheetz
Don Badley

Bill Herbsleb
John Tolo
Sydney Niemeyer

Updated July 2009



gamoloi
Text Box


Chairman

Vice Chairman
WECC

ERCOT

FRCC

MRO

MRO

NPCC

RFC

RFC

SERC

SERC

Resources Subcommittee

Terry Bilke
Director, Standards and
Compliance

Don Badley
System Operations Manager

Sydney Niemeyer
Control System Specialist

Don Mclnnis
Manager, Operations Engineering

Neal J. Balu
Director, Transmission Policy

William Kunkel
Senior Engineer

Michael Potishnak
Principal Engineer

William Herbsleb
Senior Engineer

John Swez
Manager, Bulk Power Marketing

Larry Akens
Manager, Compliance and
System Analysis

Gerald D Beckerle
Senior Transmission Operations
Supervisor

Midwest 1SO, Inc.

701 City Center Drive

P.O. Box 402

Carmel, Indiana 46082-4202

Northwest Power Pool Corporation
7505 N.E. Ambassador Place
Suite R

Portland, Oregon 97220

NRG Texas LP
1301 Mckinney Suite 2300
Houston, Texas 77010

Florida Power & Light Co.
P.O. Box 29311
Miami, Florida 33102-9311

Wisconsin Public Service Corp.
700 N. Adams Street
Green Bay, Wisconsin 54301

Midwest Reliability Organization
2774 Cleveland Avenue No.
Roseville, Minnesota 55113

ISO New England, Inc.
One Sullivan Road
Holyoke, Massachusetts 01040-2841

PJM Interconnection, L.L.C.
955 Jefferson Avenue

Valley Forge Corporate Center
Norristown, Pennsylvania 19403

Duke Energy
419 East Fourth Street, EA606
Cincinnati, Ohio 45202

Tennessee Valley Authority
1101 Market Street

MR BK-C

Chattanooga, Tennessee 37402

Ameren Corp.

One Ameren Plaza

1901 Chouteau Avenue
St. Louis, Missouri 63166

Attachment 1.a.ii

(317) 249-5463
(317) 249-5994 Fx
thilke@midwestiso.o

g

(503) 445-1076
(503) 819-4517 Cell
(503) 445-1070 Fx
don@nwpp.or

(713) 795-6108

(713) 795-7488 Fx

sydney.niemeyer@nr
energy.com

(305) 442-5272
don_mcinnis@fpl.co
m

(920) 433-1846
(920) 433-1176 Fx
njbalu@wisconsinpu
blicservice.com

(651) 855-1717
(651) 855-1712 Fx
Wh.kunkel@midwest

reliability.or

(413) 535-4308
(413) 535-4343 Fx
mpotishnak@iso-

ne.com

(610) 666-8874
(610) 666-2279 Fx
herbslhw@pjm.com

(513) 419-5332
john.swez@duke-
energy.com

(423) 751-8860
lgakens@tva.gov

(314) 554-6413
gbeckerle@ameren.c
om



mailto:tbilke@midwestiso.org
mailto:tbilke@midwestiso.org
mailto:don@nwpp.org
mailto:sydney.niemeyer@nrgenergy.com
mailto:sydney.niemeyer@nrgenergy.com
mailto:don_mcinnis@fpl.com
mailto:don_mcinnis@fpl.com
mailto:njbalu@wisconsinpublicservice.com
mailto:njbalu@wisconsinpublicservice.com
mailto:Wb.kunkel@midwestreliability.org
mailto:Wb.kunkel@midwestreliability.org
mailto:mpotishnak@iso-ne.com
mailto:mpotishnak@iso-ne.com
mailto:herbslhw@pjm.com
mailto:john.swez@duke-energy.com
mailto:john.swez@duke-energy.com
mailto:lgakens@tva.gov
mailto:gbeckerle@ameren.com
mailto:gbeckerle@ameren.com

SERC

SPP

WECC

WECC

NERC Staff
Coordinator

Raymond L. Vice

Manager Reliability Standards

Robert C. Rhodes, Jr.
Manager, Reliability
Coordination

James Murphy
Electrical Engineer

John Tolo
Manager, Control Area
Operations

Thomas Vandervort
Reliability Assessment &
Performance Analysis
Coordinator

Southern Company Services, Inc.
600 North 18th Street / Bin PCC
P.O. Box 2641

Birmingham, Alabama 35291-8210

Southwest Power Pool

415 North McKinley

Suite 140

Little Rock, Arkansas 72205-3020

Bonneville Power Administration
5411 hwy 99
Vancouver, Washington 98666

Tucson Electric Power Co.
3950 E. Irvington Rd.
Tucson, Arizona 85714

North American Electric Reliability
Corporation

116-390 Village Boulevard
Princeton, New Jersey 08540-5721

(205) 257-6209

(205) 257-6663 Fx
rlvice@southernco.co
m

(501) 614-3241
(501) 803-3463 Fx
rrhodes@spp.or

360-418-2413
ipmurphy@bpa.gov

(520) 745-7106
(520) 571-4066 Fx

jtolo@tep.com

(609) 452-8060

(609) 452-9550 Fx
tom.vandervort@nerc
.net



mailto:rlvice@southernco.com
mailto:rlvice@southernco.com
mailto:rrhodes@spp.org
mailto:jpmurphy@bpa.gov
mailto:jtolo@tep.com
mailto:tom.vandervort@nerc.net
mailto:tom.vandervort@nerc.net

NERC Resources Subcommittee

Survey Contacts

Attachment 1.a.iii

Type: Date: Time: Survey Called: Due By:
CONTACT REGION PHONE CALL REC.
Jacqueline Smith RFC (330) 247-3067
Bill Herbsleb* (610) 666-8874
Sydney Niemeyer ERCOT (713) 795-6108
Jeff Whitmer* (512) 225-7030
Don Mclnnis* FRCC (305) 442-5272
Terry Tipton (Inad.) (305) 529-6115
Donna Howard (CPS & (813) 289-5644
AIE)
Neal Balu MRO (920) 433-1846
William Kunkel (651) 6551728
Mike Potishnak* NPCC (413) 535-4308
Larry Akens SERC (423) 751-8860
Teresa Glaze (205) 257-6361
Catherine Sills (423) 843-1562
Larry Akens TVA SERC (423) 751-8860
Robert Rhodes* SPP (501) 614-3241
Mike Whalen (CPS) (501) 614-3395
Lisa Carter (inadvertent) (501) 614-3346
David Gray (DCS) (501) 614-1632
Esperanza Cabeza de WECC (801) 582-0353
Vaca (CPS)
John Tolo* WECC/AZNMSNV (520) 745-7106
Dan Tahija* WECC/CAMX (916) 351-2115
John Chairez (916) 608-5775
Bill Green (916) 351-2116
Don Badley WECC/NWPP (503) 445-1076
ChaRee DiFabio* (503) 445-1079
Robert Johnson WECC/RMPP (303) 273-4893
Carlos Martinez CERTS (626) 685-2015

TIME CORRECTIONS:
System Coordinator-MAPP
Art Storey-NYPP

(612) 341-4690
(518) 356-6111

*Primary Contact

Updated July 2009



Parliamentary Procedures

Attachment 1.e.i

Based on Robert’s Rules of Order, Newly Revised, 10th Edition, plus “Organization and Procedures Manual
for the NERC Standing Committees”

Motions

Unless noted otherwise, all procedures require a “second” to enable discussion.

When you want to... Procedure Debatable | Comments

Raise an issue for Move Yes The main action that begins a debate.

discussion

Revise a Motion currently Amend Yes Takes precedence over discussion of main motion.

under discussion Motions to amend an amendment are allowed, but
not any further. The amendment must be germane
to the main motion, and can not reverse the intent
of the main motion.

Reconsider a Motion Reconsider Yes Allowed only by member who voted on the

already approved prevailing side of the original motion.

End debate Call for the Yes If the Chair senses that the committee is ready to

Question or End vote, he may say “if there are no objections, we will
Debate now vote on the Motion.” Otherwise, this motion is

debatable and subject to 2/3 majority approval.

Record each member’s Request a Roll No Takes precedence over main motion. No debate

vote on a Motion Call Vote allowed, but the members must approve by 2/3
majority.

Postpone discussion until Lay on the Table | Yes Takes precedence over main motion. Used only to

later in the meeting postpone discussion until later in the meeting.

Postpone discussion until Postpone until Yes Takes precedence over main motion. Debatable

a future date only regarding the date (and time) at which to bring
the Motion back for further discussion.

Remove the motion for any | Postpone Yes Takes precedence over main motion. Debate can

further consideration indefinitely extend to the discussion of the main motion. If
approved, it effectively “kills” the motion. Useful for
disposing of a badly chosen motion that can not be
adopted or rejected without undesirable
consequences.

Request a review of Point of order No Second not required. The Chair or secretary shall

procedure

review the parliamentary procedure used during the
discussion of the Motion.

Notes on Motions

Seconds. A Motion must have a second to ensure that at least two members wish to discuss the issue. The
“seconder” is not recorded in the minutes. Neither are motions that do not receive a second.

Announcement by the Chair. The Chair should announce the Motion before debate begins. This ensures
that the wording is understood by the membership. Once the Motion is announced and seconded, the
Committee “owns” the motion, and must deal with it according to parliamentary procedure.




Voting

Voting Method

When Used

How Recorded in Minutes

Unanimous Consent

When the Chair senses that the Committee
is substantially in agreement, and the
Motion needed little or no debate. No actual
vote is taken.

The minutes show “by unanimous
consent.”

Vote by Voice

The standard practice.

The minutes show Approved or Not
Approved (or Failed).

Vote by Show of Hands (tally)

To record the number of votes on each side
when an issue has engendered substantial
debate or appears to be divisive. Also used
when a Voice Vote is inconclusive. (The
Chair should ask for a Vote by Show of
Hands when requested by a member).

The minutes show both vote totals,
and then Approved or Not Approved
(or Failed).

Vote by Roll Call

To record each member’s vote. Each
member is called upon by the Secretary,,
and the member indicates either “Yes,”
“No,” or “Present” if abstaining.

The minutes will include the list of
members, how each voted or
abstained, and the vote totals. Those
members for which a “Yes,” “No,” or
“Present” is not shown are
considered absent for the vote.

Notes on Voting

(Recommendations from DMB, not necessarily Mr. Robert)

Abstentions. When a member abstains, he is not voting on the Motion, and his abstention is not counted
in determining the results of the vote. The Chair should not ask for a tally of those who abstained.

Determining the results. The results of the vote (other than Unanimous Consent) are determined by
dividing the votes in favor by the total votes cast. Abstentions are not counted in the vote and shall not be

assumed to be on either side.

“Unanimous Approval.” Can only be determined by a Roll Call vote because the other methods do not
determine whether every member attending the meeting was actually present when the vote was taken, or
whether there were abstentions.

Majorities. Robert’s Rules use a simple majority (one more than half) as the default for most motions.
NERC uses 2/3 majority for all motions.
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NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Antitrust Compliance Guidelines

l. General

Itis NERC’s policy and practice to obey the antitrust laws and to avoid all
conduct that unreasonably restrains competition. This policy requires the
avoidance of any conduct that violates, or that might appear to violate, the antitrust
laws. Among other things, the antitrust laws forbid any agreement between or among
competitors regarding prices, availability of service, product design, terms of sale,
division of markets, allocation of customers or any other activity that unreasonably
restrains competition.

It is the responsibility of every NERC participant and employee who may in any way
affect NERC’s compliance with the antitrust laws to carry out this commitment.

Antitrust laws are complex and subject to court interpretation that can vary over time and
from one court to another. The purpose of these guidelines is to alert NERC participants
and employees to potential antitrust problems and to set forth policies to be followed with
respect to activities that may involve antitrust considerations. In some instances, the
NERC policy contained in these guidelines is stricter than the applicable antitrust laws.
Any NERC participant or employee who is uncertain about the legal ramifications of a
particular course of conduct or who has doubts or concerns about whether NERC’s
antitrust compliance policy is implicated in any situation should consult NERC’s General
Counsel immediately.

Il. Prohibited Activities

Participants in NERC activities (including those of its committees and subgroups) should
refrain from the following when acting in their capacity as participants in NERC
activities (e.g., at NERC meetings, conference calls and in informal discussions):

= Discussions involving pricing information, especially margin (profit) and internal
cost information and participants’ expectations as to their future prices or internal
costs.

e Discussions of a participant’s marketing strategies.

« Discussions regarding how customers and geographical areas are to be divided
among competitors.

116-390 Village Blvd. 1
Princeton, NJ 08540
609.452.8060 | www.nerc.com
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« Discussions concerning the exclusion of competitors from markets. ‘

« Discussions concerning boycotting or group refusals to deal with competitors,
vendors or suppliers.

« Any other matters that do not clearly fall within these guidelines should be
reviewed with NERC’s General Counsel before being discussed.

lll. Activities That Are Permitted

From time to time decisions or actions of NERC (including those of its committees and
subgroups) may have a negative impact on particular entities and thus in that sense
adversely impact competition. Decisions and actions by NERC (including its committees
and subgroups) should only be undertaken for the purpose of promoting and maintaining
the reliability and adequacy of the bulk power system. If you do not have a legitimate
purpose consistent with this objective for discussing a matter, please refrain from
discussing the matter during NERC meetings and in other NERC-related
communications.

You should also ensure that NERC procedures, including those set forth in NERC’s
Certificate of Incorporation, Bylaws, and Rules of Procedure are followed in conducting
NERC business.

In addition, all discussions in NERC meetings and other NERC-related communications
should be within the scope of the mandate for or assignment to the particular NERC
committee or subgroup, as well as within the scope of the published agenda for the
meeting.

No decisions should be made nor any actions taken in NERC activities for the purpose of
giving an industry participant or group of participants a competitive advantage over other
participants. In particular, decisions with respect to setting, revising, or assessing
compliance with NERC reliability standards should not be influenced by anti-competitive
motivations.

Subject to the foregoing restrictions, participants in NERC activities may discuss:

« Reliability matters relating to the bulk power system, including operation and
planning matters such as establishing or revising reliability standards, special
operating procedures, operating transfer capabilities, and plans for new facilities.

e Matters relating to the impact of reliability standards for the bulk power system
on electricity markets, and the impact of electricity market operations on the
reliability of the bulk power system.

= Proposed filings or other communications with state or federal regulatory
authorities or other governmental entities.

e Matters relating to the internal governance, management and operation of NERC,
such as nominations for vacant committee positions, budgeting and assessments,
and employment matters; and procedural matters such as planning and scheduling
meetings.

Antitrust Compliance Guidelines 2
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Resources Subcommittee
July 29-30, 2009 Meeting
Open Action Item List

Action Subject Action Item/Assignment Due Date | Completion
Figure Date
Terry Bilke NERC OC RFWG 053108, NERC Operating Committee Chair, Gayle Mayo asked the RS to write a 072909
and Reliability Concepts comprehensive Reliability Concepts Document chapter on load-generation
Resources Document - balancing. The chapter must state what must be done to ensure balance.

Subcommittee

Balancing Chapter

In conjunction with the OC request, Don Benjamin requests the RS to contribute
chapters to the OC Reliability Concepts Document — Balance Resources and
Demand, Frequency Trends, Frequency Profile, Time Error Correction, ACE, Bias,
Inadvertent Interchange, AIE, etc.

050109, The following individuals are to draft a technical paper on the following
balancing subjects to submit to the Reliability Fundamentals Working Group (RFWG)
by June 1.

Terry broke out Balancing Chapter into the following sub-sections:
Primary Control / Frequency Response — Sydney Neimeyer
Secondary and Tertiary Control and Reserves - Sydney Neimeyer
Time Error Control [blank slate] — Larry Akens
Inadvertent Interchange [blank slate] — Don Badley and Bill Herbsleb
Current Issues (Frequency Excursions) — Terry Bilke
RC Action Recommendations — Terry Bilke
Current Issues (Ramping) — Raymond Vice

Current Issues (Governor Observations & Tips)[blank slate] — Sydney

116-390 Village Boulevard, Princeton, New Jersey 08540-5721
Phone: 609.452.8060 - Fax: 609.452.9550 - www.nerc.com




Action Subject Action Item/Assignment Due Date | Completion
Figure Date
Operating Reserves — Larry Akens
Frequency Models — Raymond Vice
RS committed to submit the Balancing Chapter to the RFWG on or before June
1, 2009.
070809, Terry presented the Balancing Chapter to the Reliability Fundamentals
Working Group (RFWG) as a first review. Terry to discuss during the meeting.
Resources CPS and DCS data 102908, RS members check the Reserve Sharing DCS lists to identify any balancing | 072909
Subcommittee | Accuracy authority in your region that is not in a listed reserve sharing group. Tom to send the
Reserve Sharing list to each RS member that has signed the NERC RS Confidentiality Agreement.
DCS Lists 012909, Chris Scheetz to cross-check the Compliance Program list of BAs against
the list of CPS1 BAs, CPS2 BAs, and DCS BAs or RSGs.
041309, TV to check with Craig Lawrence to identify if all RSGs are registered and
reporting DCS.
Resources NERC OC Operating | 073108, RS members on each open BAL-related standard drafting team are to 072909

Subcommittee

Manual Docs

request that the SDT write or plan to write a modules for each SDT specific
requirement and how to achieve technical results for the PSRD.

102908, Resources Subcommittee recommended to the OC that the RS documents
that are found in the OC Operating Manual be kept in the manual.

102908, RS Working Groups and RBCSDT, BACSDT, and FRSDT are to revise
the documents for accuracy. RS will then submit the revised documents to the
RFWG to update the manual. SDTs can develop the documents as standards
reference documents to support their respective standards.

012909, John Swez to review the Performance Standard Reference Document for
accuracy. Ongoing action item.

RS Operating Manual documents are:
Performance Standard Reference Document (PSRD) — John Swez

Area Interchange Error Survey Training Document — Don Badley and
Inadvertent Interchange WG

Frequency Response Training Document — Raymond Vice and Frequency WG

Inadvertent Interchange Accounting Training Document — Don Badley and
Inadvertent Interchange WG

Time Monitoring Reference Document — Don Badley and Inadvertent




Action Subject Action Item/Assignment Due Date | Completion
Figure Date
Interchange WG
072909, RS needs to review and concur with revisions and then forward to the
RFWG.
Resources NERC Balancing 092909, RS to review and update the NERC Bubble diagram / map, on the NERC 090109
Subcommittee | Authority Bubble Map | RS website.
Don Badley Inadvertent 073108, HIGH PRIORITY 072909
and Interchange Coordinated effort is necessary to attain and incorporate the proper 2006 and 2007
Inadvertent Balances : ;
Interchange carry-forward inadvertent interchange data.
Work Group Don Badley to work with Bill Herbsleb, Carlos to aggressively bring all BAs up to date
and balance their inadvertent interchange values through January 1, 2007 (the line in
the sand — balances going forward). RS members and RS Survey Contacts may be
called upon to resolve the mismatches and imbalances.
102908, Don Badley and Bill Herbsleb are addressing the mismatched balances, in
progress. Don and Bill may call upon RS members for assistance
to resolve mismatches and balance the Eastern Interconnection
inadvertent interchange accounts.
072909, Need Update on this action item. Is the Il application in production? Can
this action item be closed?
Don Badley AIE Field Test and 101408, RS members to work with their region’s BAs to wrap-up the Eastern 072909
and initial AIE Survey Interconnection and Western Interconnection AIE Surveys.
Inadvertent ;
WG 1. Help Address and resolve mismatches

2. Evaluate the AIE application
3. Make recommendations to improve or make application more user-friendly
Eastern Interconnection AIE Survey:
5/12/07 HE 0200
5/12/07 HE 0600
5/17/07 HE 0600

Western Interconnection AIE Survey
5/18/08 HE 0300




Action Subject Action Item/Assignment Due Date | Completion
Figure Date
5/18/08 HE 0400
5/18/08 HE 0500
012909, RS members to contact BAs that still have interchange mismatches and
imbalances for the AIE Survey hours specified above. Due Date: ASAP
041309, Don B and John T to determine if the WECC AIE effort is complete.
072909, Where does this action item stand? Can it be closed? What are the
results? What is the next step?
NERC-CERTS
Project Review
Resources Who is not submitting | 102908, RS members and CERTS to Identify and contact entities that are not 072909

Subcommittee

data to applications

submitting data to NERC ICCP to populate NERC Applications (e.g. Resources
Adequacy, FMA, etc.)

010909, Request made to identify which BAs are not submitting data to NERC in
order to resolve and populate black holes on the Resources Adequacy application.

012909, Need to identify who is not consistently submitting data to NERC.

072909, Terry to generate a report to identify who is not submitting data. The results
will determine if this item stays open or closes.




Attachment 1.g.i

NEIRC

B
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

NERC CONFIDENTIALITY AGREEMENT
FOR
NERC RESOURCES SUBCOMMITTEE MEMBERS

This Confidentiality Agreement (“Agreement”), dated , IS between the
North American Electric Reliability Corporation (“NERC”), and

, @ member
of the NERC Resources Subcommittee (“RS Member”) (collectively referred to as “Parties”).

WHEREAS, NERC Compliance Monitoring and Enforcement Program collects, reviews,
evaluates, and determines if the control performance data is acceptable or in violation of NERC
reliability standards’ requirements; and

WHEREAS, NERC Resources Subcommittee, in accordance with the Resources
Subcommittee Charter, is the NERC technical resource to support resolution of balancing
resources and demand issues and interconnection frequency related issues by providing industry
leadership and guidance on matters relating to balancing resources and demand issues and
interconnection frequency related issues; reviewing balancing authorities’ control performance
on a periodic basis; and addressing technical issues on Automatic Generation Control (AGC),
Time Error Correction, Operating Reserves, and Frequency Response; and

WHEREAS, NERC staff and software vendors have established computer applications to
collect, tabulate, and carry out the collection and analysis process for both the Compliance
Monitoring and Enforcement Program and the NERC Resources Subcommittee; and

WHEREAS, in order for the Resources Subcommittee to fulfill its charter, it is necessary
for the Resources Subcommittee Members to have access to confidential control performance
data and information from operating entities within NERC, and to be able to conduct open and
unconstrained discussions among team members,

The Parties therefore agree as follows:

1. The term “Control Performance Data” means all data and information that the
operating entities within NERC regions have furnished or are furnishing to NERC in connection
with the operating entities’ operations within the Bulk Power System, whether furnished before
or after the date of this Agreement, whether tangible or intangible, and in whatever form or
medium provided (including, without limitation, oral communications), as well as all information
generated by the Compliance Monitoring and Enforcement Program.

116-390 Village Blvd.
Princeton, NJ 08540

. 609.452.8060 | www.nerc.com
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2. The RS Member understands and agrees that the Control Performance Data is
being made available solely for purposes of the work of the Resources Subcommittee and that
the Control Performance Data shall not be used in any manner to further the commercial interests
of any person or entity. The RS Member further understands and agrees that he or she will not
disclose Control Performance Data to any person who has not signed this Agreement except:

a. as such disclosure may be required by law or judicial or regulatory order;

b. in accordance with paragraph 5; or

c. thata RS Member who is NERC or Regional Entity staff member may make
Control Performance Data available to the NERC or regional compliance
program.

3. If the RS Member’s employing organization has signed the NERC Confidentiality
Agreement for Operating Reliability Data (“NERC ORD Agreement”), paragraph 2 shall not be
deemed to prohibit RS Member from disclosing Control Performance Data to other employees of
that organization, but only to the extent that “operating reliability” as defined in the NERC ORD
Agreement is shared within the organization.

4, The Parties expressly agree that Control Performance Data shall otherwise only
be disclosed through official releases and reports as authorized by NERC.

5. It shall not be a violation of this Agreement for the RS Member to discuss a
specific balancing authority’s Control Performance Data with the specific balancing authority
staff with the intent to improve the specific balancing authority’s Control Performance.

6. This Agreement shall be for the sole benefit of the parties hereto. This
Agreement may be modified or waived only by a separate writing signed by the Parties. If any
clause or provision of this Agreement is illegal, or unenforceable, then it is the intention of the
Parties hereto that the remainder of this Agreement shall not be affected thereby, and it is also
the intention of the Parties that in lieu of each clause or provision that is illegal, invalid or
unenforceable, there be added as part of this Agreement a clause or provision as similar in terms
to such illegal, invalid or unenforceable clause or provision as may be possible and be legal,
valid and enforceable. This Agreement will be governed and construed in accordance with the
laws of the State of New Jersey, except for any choice of law requirement that otherwise may
apply the law from another jurisdiction.

This Agreement shall have a term of five (5) years from the date hereof.

. =
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NORTH AMERICAN ELECTRIC RELIABILITY CORPORATION

By:

Printed:

Title:

NERC RESOURCES SUBCOMMITTEE MEMBER

Signed:

Printed:

'V
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Resources Subcommittee \
Scope

Objective

To be a NERC technical resource to support resolution of balancing resources and demand
issues and interconnection frequency related issues.

Scope
The Resources Subcommittee (RS) accomplishes this objective by:

A Reviewing and assisting in the development of new generation and load “balancing”
standards. Develop any necessary reference documents.

A Reviewing and assisting in the development of new interconnection frequency related

standards. Develop any necessary reference documents.

Providing oversight and guidance to working groups and task forces.

Providing industry leadership and guidance on matters relating to balancing resources

and demand issues and interconnection frequency related issues.

A Addressing the reliability aspects of inadvertent interchange creation, accounting and

payback.

Review balancing authorities’ control performance on periodic basis.

Address technical issues on automatic generation control (AGC), time error correction,

operating reserves, and frequency response.

> >

> >

Operating Committee Directives

Ref: Operating Committee Meeting Minutes, November 10-11, 2004
The following motions were approved by the Operating Committee on November 10-11, 2004:

1. The OC expects the Interconnections (Eastern, Western, ERCOT, and Hydro-Québec) to

analyze their frequency or determine if NERC’s balancing standards are “safe and

reliable.”

The OC understands that the Interconnections’ frequency profiles may be different.

3. The OC expects that these analyses be conducted according to a consistent set of
analytical methodologies that the Resources Subcommittee establishes.

no

116-390 Village Blvd.
Princeton, NJ 08540
609.452.8060 | www.nerc.com
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4. The OC expects the Interconnections to maintain this data and cooperate with the
Resource Subcommittee’s needs to perform its analyses. The RS members will agree
upon a data retention requirement.

After further discussion, the Operating Committee approved the following motion:

“The Operating Committee’s regional representatives, regional managers, and the Resources
Subcommittee are directed to ensure that this resolution is implemented with consideration given
to other wide-area data collection initiatives already underway.”

Reliability Standard Expertise

The RS is comprised of members with industry experience and knowledge relating to the NERC
“BAL” Resources and Demand Balancing Reliability Standards and other applicable standards.

Reporting

The RS reports to the NERC Operating Committee (OC) and shall maintain communications with
other groups as necessary on balancing resources and demand issues and interconnection
frequency related issues.

Membership

General Requirements
RS membership requirements are focused on expertise and allow the subcommittee the flexibility
it needs to ensure it has this expertise.

Expertise
The RS must have sufficient expertise within its ranks to fully understand the BAL and other
applicable standards.

Commitment and Participation

RS members must be committed to their service on the subcommittee. This means preparing for
and actively participating in all subcommittee meetings in person or on conference calls. It also
means writing and reviewing draft reports, serving on standard authorization request and standards
drafting teams if selected, and bringing issues to their Regional Entities, trade organizations, and
utilities for further discussion and insight.

Replacing Members
The subcommittee may request a replacement for its member that misses three consecutive
meetings without sending a proxy.

Resources Subcommittee Scope 2
Revised June 25, 2008
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Required Membership
NERC OC requires each subcommittee to include, as a minimum, the following voting
representation:

Voting Members — Required

1. Regional representatives. Each regional reliability council will provide at least one
member. The regions will select their representatives based on their expertise in the RS’s
subject matter.

2. Interconnections and countries. If the set of regional representatives does not provide for
at least one representative from each interconnection and two representatives from the
U.S. and Canada, the subcommittee chairman, working with the NERC staff, will ask for
additional members from the regional reliability councils or trade organizations as
necessary to fulfill these requirements.

Voting Members — Additional

3. Additional invited members. The RS will request additional members as needed for their
particular expertise. The subcommittee officers will seek recommendations from trade
organizations, Regional Entities, and individual organizations.

Non-voting members — Guests and Observers

RS meetings are open to others who wish to attend as a guest of the subcommittee. The
chairman will provide guests and observers the opportunity to contribute to the
subcommittee’s discussions, provided the subcommittee’s voting members have sufficient
time to:

1. Complete the debate of their motions, and
2. Complete the meeting agenda.

Officers

The NERC OC chairman appoints the RS officers (the chair and vice chair) for a specific term
(generally two years). The subcommittee officers may be reappointed for additional terms. The
RS officers are considered members of the subcommittee and may vote.

Meeting Procedures

General
The RS follows the meeting procedures explained in the following two documents:

1. NERC Antitrust Compliance Guidelines, and
2. Robert’s Rules of Order, Newly Revised.

Resources Subcommittee Scope 3
Revised June 25, 2008
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Quorum

A quorum for conducting business is 50% of the RS members listed on the current subcommittee
roster. If a quorum is not present, then the subcommittee may not take any actions requiring a vote
of the subcommittee. However, the chair may, with the consent of the members present, allow
discussion of agenda items.

Minority Opinions and Personal Comments

The minutes of every RS meeting will include exhibits for minority opinions and personal
comments. The chair shall communicate both the majority and any minority views when
presenting subcommittee discussion results with the OC.

Subgroups

The RS may, from time to time, form task forces and working groups as necessary, without OC
approval. The subcommittee must review the progress of its subgroups at least annually and decide
to either continue or disband these groups as needed.

Typically task forces are usually ad-hoc and are not expected to exist after completing their
assignments. Conversely, working groups may be ongoing.

Task force and working group chairs (or delegates) are expected to attend the regular
subcommittee meetings to report on assignments.

Control Criteria Working Group

The Control Criteria Working Group reviews the BAL standards control performance criteria and
assists the balancing authorities and the industry with supporting documentation to better
understand the technical aspects of the standards.

Frequency Working Group

The Frequency Working Group has a focus on the Interconnections’ frequency issues and related
concerns. The work group will perform analysis of frequency trends, events and on-going
conditions as it deems necessary or as requested.

Inadvertent Interchange Working Group
The Inadvertent Interchange Working Group addresses the reliability aspects associated with the
creation, accounting, and payback of inadvertent interchange.

Reserves Working Group

The Reserves Working Group assesses industry reserve needs and provides technical support to
standard authorization request and standards drafting teams for reliability standards whose
requirements include operating and/or contingency reserves.

Resources Subcommittee Scope
Revised June 25, 2008
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Average Frequency Error \

Specifications
Metric number — ALR1-10
Submittal date — May 13, 2009
Sponsor group (OC, PC or subgroup name) — Resource Subcommittee
Short title — Average Frequency Error
Purpose — Average frequency error is based on historic measured frequency error and is
used to measure frequency control performance.
SMART Rating - TBD
How will it be suited to indicate performance? — Tracking and monitoring Average
Frequency Error will indicate improvement and decline of frequency control performance.
Metric Description — The metric is to use one-minute average frequency deviation data on
peak and off peak hours.
Formula — Average of frequency deviation on a monthly basis
Time Horizon — Historic View
Metric Start Time or Baseline — 2006
Data collection Interval and roll up — Monthly
Ease of collection — Monthly data from RS
Aggregation — Interconnection
Linkage to NERC Standard - BAL-001
Linkage to Data Source — RS monthly data report
Need for validation or pilot — No

Reporting
Can metrics drill down to an individual entity? — No
Style (look and feel) — Bar Chart
Publications and documentation (e.g., section of LTRA) — NERC website and annual
metric report
Heisenberg effect — No

116-390 Village Blvd.
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Daily Frequency Outliers/Noise \

Specifications
Metric number — ALR1-11
Submittal date — June 18, 2009
Sponsor group (OC, PC or subgroup name) — Resource Subcommittee
Short title — Daily Frequency Outliers
Purpose — Excessive daily frequency noise (RMS1) outliers have been found to be a good
indicator of adequacy problems (control adequacy, reserve adequacy, transmission
adequacy). There would be value in maintaining summary information on the cause(s) of
the outlier days.
SMART Rating - TBD
How will it be suited to indicate performance? — Tracking and monitoring excessive daily
frequency noise outliers will indicate improvement and decline of frequency control
performance.
Metric Description — The metric is to use one minute frequency deviation data and
calculate RMS (root-mean-square) for the day
Formula — Number of outlier days per month or mean time between outlier days
Time Horizon — Historic view
Metric Start Time or Baseline — 2006
Data collection Interval and roll up — Monthly, on peak and off peak
Ease of collection — Available from ARR reports
Aggregation — Interconnection
Linkage to NERC Standard - BAL-001
Linkage to Data Source — Resource Adequacy Application
Need for validation or pilot — No

Reporting
Can metrics drill down to an individual entity? — No
Style (look and feel) — Bar Chart
Publications and documentation — NERC website and annual metric report
Heisenberg effect — No
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Interconnection Frequency Respons&

Specifications
Metric number — ALR1-12
Submittal date — June 18, 2009
Sponsor group (OC, PC or subgroup name) — Resource Subcommittee
Short title — Interconnection Frequency Response
Purpose — The metric is to track and monitor Interconnection Frequency Response. There is
evidence of continuing decline in Frequency Response in the three Interconnections over
the past 10 years, but no confirmed reason for the apparent decline. The metric data trends
and analysis will assist in identifying root causes of decline.
SMART Rating — TBD
How will it be suited to indicate performance? — Frequency Response is a measure of an
Interconnection’s ability to stabilize frequency immediately following the sudden loss of
generation or load. Itis a critical component to the reliable operation of the bulk power
system, particularly during disturbances and restoration.
Metric Description — The metric is to use one minute frequency and measure frequency
response for events where frequency drops more than 35 mHz.
Formula — Average frequency responses for all events where frequency drops more than 35
mHz within a year
Time Horizon — Historic view
Metric Start Time or Baseline — 1999 or when data is first available
Data collection Interval and roll up — Quarterly
Ease of collection — Available from ARR reports
Aggregation — Interconnection
Linkage to NERC Standard - BAL-003
Linkage to Data Source — Resource Adequacy Application
Need for validation or pilot — No

Reporting
Can metrics drill down to an individual entity? — No
Style (look and feel) — Bar Chart
Publications and documentation — NERC website and annual metric report
Heisenberg effect — No
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Balancing Authority Frequency Respgqse

N\

Specifications
Metric number — ALR1-xx
Submittal date — June 25, 2009
Sponsor group (OC, PC or subgroup name) — Resource Subcommittee
Short title — Balancing Authority Frequency Response
Purpose — The metric is to track and monitor Balancing Authority Frequency Response.
SMART Rating - TBD
How will it be suited to indicate performance? — Frequency Response is a measure of a
Balancing Authorities’ ability to assist in stabilizing frequency immediately following the
sudden loss of generation or load. It is a critical component to the reliable operation of the
bulk power system, particularly during disturbances and restoration. The results will be
used to measure the BA’s average performance and provide validation of the BA’s Bias
value in its ACE equation.
Metric Description — The metric is to use one minute frequency, ACE and BA Bias to
measure frequency response for events where frequency changes more than 35 mHz. The
metric could use scan rate data available to the BA for improved analysis. If scan rate data
is used, the frequency deviation trigger level will need to be modified. Or the event
detection could use one minute average frequency and the analysis of the BA could use
scan rate data.
Formula — Yearly average frequency response for all events where frequency changes more
than 35 mHz
Time Horizon — Historic view
Metric Start Time or Baseline — 1999 or when data is first available
Data collection Interval and roll up — Annually
Ease of collection — Balancing Authorities have access to scan rate data to improve the
analysis. Data is also available in the frequency monitoring application. Analysis could be
improved upon though efforts of the Frequency Response Standard drafting team.
Aggregation — Balancing Authority
Linkage to NERC Standard — BAL-003
Linkage to Data Source — Resource Adequacy Application (Frequency Monitoring and
Analysis Application could also be used with higher scan rate data)
Need for validation or pilot — No

Reporting
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Can metrics drill down to an individual entity? — Yes

Style (look and feel) — Table Report and Line Graph
Publications and documentation — BA annual metric report
Heisenberg effect — No
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To: Gayle Mayo, NERC Operating Committee Chair
Subject: Implementation Requirements for ACE Diversity Interchange

Date: March 12, 2009

P& Eneray.

Dear Gayle,

The NERC Resources Subcommittee was approached last year to discuss a process for sharing ACE
sometimes referred to as ACE Diversity Interchange or "ADI". The Resources Subcommittee at that time
declined to offer its opinion of whether the use of ADI is permitted under the current reliability standards;
however, our company believes that the use of ADI needs further investigation due to the potential
reliability impact the implementation may have on the operation of the Bulk Electric System. Attachment A
presents our concerns and questions regarding ADI implementation.

Parties implementing ADI recognize that the CPS2 L10 bounds at times are more restrictive than
necessary for reliable operation, however we are not assured that implementation will have appropriate
and adequate reliability/transmission oversight or that the operation will not adversely impact the
Interconnection frequency. It is possible that if the current Standards do not prevent two Balancing
Authorities from swapping MWs for a minute or two, or more often, that other standards requiring ACE
recovery within a defined time, such as DCS under BAL-002 or the draft Balancing Authority ACE Limit
under Project 2007-18, could be circumvented without appropriate provisions to address such transfers.

Notwithstanding our concern that ADI may be circumventing the basis for the non-linear allocation of the
CPS2 L10 limits, we believe that ADI can be implemented reliably and within the scope of the standards
given certain provisions being met; however, we also believe that ADI under other circumstances can be
implemented in a manner detrimental to reliable operation of the system. Compliance, integration of
renewable resources, and management of operating costs have all pushed the expansion of the use of
ADI to where we believe the implementation and use needs to be addressed.

We respectfully request that the NERC Operating Committee discuss this topic and consider directing the
Resources Subcommittee to address this subject more fully with the Operating Reliability Subcommittee
and Interchange Subcommittee as needed to address the concerns and questions noted. The work may
result in the identification of areas necessary for a SAR if not addressed adequately under the current
standards. Please let me know if you have any questions or comments on our request.

Sincerely,
Director, Midwest Control Area Operation

Ccc: J. Holeman
L. Kezele
G. Adamski
T. Bilke
T. Vandervort
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ATTACHMENT A
STANDARD PROVISIONS CITED:

BAL-005-0b R6. The Balancing Authority’s AGC shall compare total Net Actual Interchange
to total Net Scheduled Interchange plus Frequency Bias obligation to determine the
Balancing Authority’s ACE.

BAL-005-0b R9. The Balancing Authority shall include all Interchange Schedules with
Adjacent Balancing Authorities in the calculation of Net Scheduled Interchange for the ACE
equation.

BAL-005-0b R10. The Balancing Authority shall include all Dynamic Schedules in the
calculation of Net Scheduled Interchange for the ACE equation.

BAL-006 R4.3. A Balancing Authority shall make after-the-fact corrections to the agreed-to
daily and monthly accounting data only as needed to reflect actual operating conditions
(e.g. a meter being used for control was sending bad data). Changes or corrections based
on non-reliability considerations shall not be reflected in the Balancing Authority’s
Inadvertent Interchange. After-the-fact corrections to scheduled or actual values will not be
accepted without agreement of the Adjacent Balancing Authority(ies).

MOD Standards in general.
INT Standards related to dynamic transfers.

CONCERNS AND QUESTIONS

A process sometimes referred to as "ACE Diversity Interchange", or "ADI", has been used
between two or more Balancing Authorities to "share" ACE for control performance
compliance reporting under BAL-001. There are multiple forms of his approach in place,
however it is not clear that the current NERC Standards allow for the use of ADI, or that the
practice of allowing BAs to add CPS2 L10 limits is not circumventing the basis for the non-
linear allocation of the limits.

An example of ADI would be where two Balancing Authorities develop a process where the
ACE for each BA is monitored in real-time, and the BAs are provided information supporting
that the ACE of one BA could be, or is being, used to offset what would otherwise be a CPS2
exceedance for the other BA or both BAs. For example, two BAs with a bias each of -27
MW/0.1Hz and CPS2 L10 of 40 MW, could operate in a manner where one BA could be
pushing 60 MW and the other pushing 10 MW, and ACE would be "swapped" in a manner so
that both BAs are kept within their CPS2 bounds - essentially giving the two BAs a combined
CPS2 L10 target of 80 MW.

Another scenario could be where a computer combines the information for both BAs and
provides a dynamic value between them to balance the two within the combined target of
80 MW for 90% of the ten-minute periods each month under CPS2. An extreme example
under either implementation would be where BA1 could be pushing 500 MW and BA2 could
be dragging 579 MW, and the ACE shared for compliance could be any variation of allocation
attempting to keep both BA’s within their CPS2 L10 limit (BA1 with minus 39 MW and BA2
with minus 40 MW reported ACE for example, reflecting a 539 MW dynamic transfer from
BA1 to BA2 under ADI).



For the implementation, a variable to reflect the ACE swapped could go into the ACE
equation as either scheduled or actual interchange, however that is where our questions
begin:

If the interchange reflected in the ACE equation is considered Actual Interchange,

a) Is the interchange considered a pseudo-tie that has to be modeled to capture the
potential transmission impact of the dynamic transfer?

b) Can the value operated to be removed from Actual Interchange accounting after-
the-fact where the transfers then become part of Inadvertent Interchange?

c) Do the BAs have to be Adjacent BAs for the pseudo-tie implementation? If not,
what are the requirements that must be met?

d) Do the BAs have to ensure that anticipated transfers are accounted for in ATC/AFC
and other transmission capability determinations under the MOD Standards?

e) Do the BAs have to procure transmission service?

f) Can the dynamic transfer be implemented between two Balancing Authorities
without the knowledge of the applicable Transmission Operators or Transmission
Service Providers?

If the interchange reflected in the ACE equation is considered Scheduled Interchange:
a) Does the anticipated flow need to be tagged and updated as a Dynamic Schedule?

b) Can any value besides the tagged Net Interchange Schedules with Adjacent
Balancing Authorities be included the Scheduled Interchange component of the ACE
equation? If so, what criteria applies to capturing such transfers in transmission
modeling?

¢) Does transmission service have to be procured?

d) Can the values operated to be removed from Scheduled Interchange accounting
after-the-fact where the transfers then become part of Inadvertent Interchange?

e) Can scheduled interchange between two BAs be implemented without the
knowledge of the applicable Transmission Operators or Transmission Service
Providers?

Under either type of dynamic transfer, is it possible under the existing standards for two
BAs to swap a few MWs, or a few hundred MWs, for only a minute or so? If so, what
provisions need to be met in order for such an implementation and what information must
be kept to make auditors aware of the implementation?

The non-linear aspect of the CPS2 L10 allocation to all BAs based upon their bias provides
the opportunity under ADI for multiple BAs to operate in a manner no different than that of
single BA, but have a combined CPS2 L10 much greater than what a single BA of equivalent
size is afforded. For example, ten 100 MW BAs (1000 MW total) could operate under ADI
with a combined CPS2 L10 of 77.4 MW, a value greater than what would have been



allocated to a 9500 MW BA in 2008. The justification and intent of the CPS2 L10 non-linear
allocation appears to be violated by ADI.

If the net result of a group of BAs sharing ACE is no different than operation of a single BA,
should the combined size of the ADI group be used as the basis for the CPS2 L10 allocation?
Provision of Supplemental Regulation Service by definition is one BA is supplementing
another BA's regulation; when the provision moves to bidirectional sharing of regulation (or
multi-party sharing of regulation for three or more parties under ADI), it appears that the
basis for the non-linear allocation of the CPS2 L10 limits is not consistent with the intended
application.

Arguments in support of the CPS2 requirement have indicated that the L10 limits are
needed to limit the impact of imbalanced operation on the transmission system. If such
arguments are supported, what requirements must be met to mitigate unscheduled flows or
monitor transmission loading resulting from sustained operation outside the L10 bound by
use of interchange perhaps not tagged or considered in transmission service? Can BAs
implement ADI without the knowledge of appropriate Transmission Operators and
Transmission Service Providers? Can Transmission Service Providers allow BAs to implement
ADI without transmission service while not providing comparable service to other entities?

If ambiguity exists on the treatment of Interchange under ADI (scheduled or actual), then it
isn’t clear how such Interchange is captured appropriately by the parties responsible for
compliance to the MOD Standards for development of ATC/AFC calculations.

Can a Balancing Authority have an arrangement with multiple BAs across the country to
exchange ACE for CPS1 and CPS2 compliance? There isn’'t a clear line on where simple
provision of Supplemental Regulation Service moves to operation in a manner similar to a
single BA where the basis for the compliance measures remains consistent with the
intended application.

MATERIAL IMPACT OF THE IMPLEMENTATION:

The material impact would be to those affected by adverse conditions on the
Interconnection including: a) Actual Frequency impact of Balancing Authorities operating
under BAL-001 without proper calculation of variables used for performance monitoring and
compliance; b) transmission impacts of unscheduled interchange not being subject to
transmission loading relief procedures; c) transmission impacts of Transmission Operators
and Transmission Service Providers not having all information available for development of
correct ATC/AFC calculations and other requirements under the MOD Standards.

RELATED DEFINITIONS:

Dynamic Interchange Schedule or Dynamic Schedule: A telemetered reading or value that is
updated in real time and used as a schedule in the AGC/ACE equation and the integrated
value of which is treated as a schedule for interchange accounting purposes. Commonly
used for scheduling jointly owned generation to or from another Balancing Authority Area.

Dynamic Transfer: The provision of the real-time monitoring, telemetering, computer
software, hardware, communications, engineering, energy accounting (including inadvertent
interchange), and administration required to electronically move all or a portion of the real
energy services associated with a generator or load out of one Balancing Authority Area into
another.

Interchange: Energy transfers that cross Balancing Authority boundaries.



Interchange Authority: The responsible entity that authorizes implementation of valid and
balanced Interchange Schedules between Balancing Authority Areas, and ensures
communication of Interchange information for reliability assessment purposes.

Interchange Schedule: An agreed-upon Interchange Transaction size (megawatts), start and
end time, beginning and ending ramp times and rate, and type required for delivery and
receipt of power and energy between the Source and Sink Balancing Authorities involved in
the transaction.

Interchange Transaction: An agreement to transfer energy from a seller to a buyer that
crosses one or more Balancing Authority Area boundaries.

Interchange Transaction Tag or Tag: The details of an Interchange Transaction required for
its physical implementation.

Net Actual Interchange: The algebraic sum of all metered interchange over all
interconnections between two physically Adjacent Balancing Authority Areas.

Net Interchange Schedule: The algebraic sum of all Interchange Schedules with each
Adjacent Balancing Authority.

Net Scheduled Interchange: The algebraic sum of all Interchange Schedules across a given
path or between Balancing Authorities for a given period or instant in time.

Overlap Regulation Service: A method of providing regulation service in which the Balancing
Authority providing the regulation service incorporates another Balancing Authority’s actual
interchange, frequency response, and schedules into providing Balancing Authority’s
AGC/ACE equation.

Pseudo-Tie: A telemetered reading or value that is updated in real time and used as a
“virtual” tie line flow in the AGC/ACE equation but for which no physical tie or energy
metering actually exists. The integrated value is used as a metered MWh value for
interchange accounting purposes.

Supplemental Regulation Service: A method of providing regulation service in which the
Balancing Authority providing the regulation service receives a signal representing all or a
portion of the other Balancing Authority’s ACE.
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'A Simple Method for Improving Control Area Performance:
Area Control Error (ACE) Diversity Interchange

ADI

Alan R. Oneal, Manager
ENEREX
1400 50th St. Suite 200.
West Des Moines, IA  50266-5921

Abstract - Control Areas within three major (and
essentially separate) areas of North America are
interconnected electrically, thus enjoying vastly improved
reliability and economy of operation compared to
operating in isolation. Each must continually balance
load, interchange and generation to minimize adverse
influence on neighboring control areas and
interconnection frequency. This requires investment in
control systems and the sacrifice of some fuel conversion
efficiencies to achieve the objective of complying with
minimum control performance standards set by the North
American Electric Reliability Council (NERC). Control
also increases wear and tear on machinery in the pursuit
of these goals. Area Control Area (ACE) Diversity
Interchange (ADI) offers a means of reducing this control
burden without undue investment or sacrifice by any
participant in a group. This paper describes the
philosophy of ADI and the ENEREX partnership's
favorable experiences with its actual implementation in
Iowa.

I. INTRODUCTION

ENEREX is a three-company partnership in Iowa
dealing primarily in bulk-power exchange among its
members: Iowa Electric Light & Power (IESC), Iowa-Illinois
Gas & Electric Co. (IIGE) and Midwest Power Systems Inc.
(MPSI). ENEREX began as a five-company partnership in
1984 and has "lost" two partners through two mergers of
pairs of the original partners. Iowa Power and Iowa Public

94 SM 586-8 PWRS A paper recommended and approved
by the IEEE Power System Engineering Committee of the
IEEE Power Engineering Society for presentation at
the IEEE/PES 199/ Summer Meeting, San Francisco, CA,
July 24 - 28, 1994. Manuscript submitted January 4,
1994; made available for printing June 14, 1994.

Service became MPSI in 1992 and Iowa Electric Light &
Power and Iowa Southern Utilities became IESC in 1993.
All ENEREX partners are small-to-medium sized control
areas operating in the Mid-Continent Area Power Pool
(MAPP). Their peak demands range from approximately
1100 MW (IIGE) to approximately 2300 MW (MPSI).

ENEREX has the capability to exchange data on an
Automatic Generation Control (AGC)-cycle basis (every four
seconds) using a specially-adapted SCADA system. This
system has primarily served to allow interchange of control
information for shares of jointly-owned generating units
(JOUs), but is now being used for another novel purpose as
well. That purpose is the interchange of diversity schedules
for the dynamic correction of Area Control Error (ACE).
Control of ACE is a costly affair for every control area in all
clectrical interconnections in North America, including the
Eastern Interconnection of which the ENEREX companies
are a part. However, proper control is a necessary
responsibility for maintenance of interconnection frequency
and localized stability in the electric systems. The North
American Electric Reliability Council (NERC) sets standards
for realization of this responsibility, measured by "Control
Performance Compliance” (CPC) percentages [1]. The
purpose of ACE Diversity Interchange (ADI) is maximum
mitigation of the required control effort to achieve acceptable
CPC percentages based on available diversity among a group
of participants. All it requires is two or more control areas
willing to participate, a means of communicating data on a
real-time basis and calculation software at a common site.

II. AREA CONTROL ERROR

ACE is defined [1] as the difference between actual net
area interchange and scheduled net area interchange, with a
component for frequency bias. Since the ACE calculation
uses instantaneous information, the interchange is power,
stated in Megawatts, rather than energy, as used hourly. In
"classical” equation form (calculated each AGC cycle):

ACE=(Nj, -Ni)-10BF,-F) @

where:
Ni, - Net power interchange (actual)
Ni, - Net power interchange (scheduled)
B - Bias (Megawatts/0.1 Hz, unique for each control area)
Fa - Frequency, actual (measured)
Fs - Frequency, scheduled (normally 60.000 Hz)

0885-8950/95/804.00 © 1994 IEEE
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As referred to in this document, raw ACE is the error
value calculated by any ADI participant based on its own
schedules and tclemetered interchange prior to any filtering
or the effects of ADI. A "cycle" is one AGC calculation
cycle, usually four seconds. ACE is the basis used by
Automatic Generation Control (AGC) algorithms in
establishing the way in which a control area's generation
resources are allocated to balance requirement with output.

II. THE ADI SCHEDULING PROCESS
A. Premises

ADI works on the assumption that instances occur in
which one or more of the ACEs of the participants (of course,
there must be two or more) are of opposite sign from one or
more others. Whenever this is the case, there is diversity
which can be exploited to partially or wholly correct the raw
ACE of some or all participants. The ENEREX ADI
algorithm ensures that no calculated schedule ever makes
any raw ACE worse...it will always move raw ACE toward
zero or do nothing to it.

Protective parameters must be provided to eliminate
undesired corrective action on the part of the procedure,
namely:

» Maximum allowable (reasonable) raw ACE value

» Maximum allowable rate-of-change of raw ACE

+ Deadband for acting on raw ACE value received

+ Maximum allowable ADI schedule sent to participant
+ Maximum rate-of-change of schedule

An additional "switch" is provided which can remove a
participant from the procedure instantly. It has rarely been
used but is a convenience to the participants. The parameters
are provided for the convenience of the participants and may
be changed at their request without delay.

B. Method
Steps in Calculation of Schedules (each AGC cycle):

* All ACEs are received and limits applied according to
each participant's Maximum values and Maximum
rates-of-change. Further limitations are imposed by
ignoring (zeroing the ADI schedule) of any participant
whose raw ACE is inside its deadband.

+ Diversity is tested for (is at least one raw ACE opposite
in sign from others?). If none, all ADI schedules are
set to zero and the algorithm waits until next cycle.

- If diversity exists, positive and negative ACEs are
separated into two groups, usually one smaller and one
larger. Zero or ignored raw ACE values are set aside
and each of their participant's schedules set to zero.

« Schedules are set for the Small Group (SG). Since the
Large Group (LG) will be able to supply all the
diversity needed to zero the SG, all the SG's schedules
are set to their raw ACE value, which will zero their
ACEs. Note: by convention, a schedule of the same
sign and magnitude as ACE will zero ACE.

SG's ADI schedules are checked for violations of
rate-of-change or maximum size. Any that require it
are reduced.

Schedules are then set for the Large Group:

Begin with the smallest raw ACE and prorate ADI
schedule(s) to each (ith) member of the LG:

Schedg; = {%;ZG— x X Schedssg (2

(each amount is rounded until the last LG participant)

» Set last (largest raw ACE in the LG) ADI schedule to
the remaining unused diversity amount to avoid
rounding problems.

» Check LG schedules for violations of rate-of-change or
maximum size. Any that require it are reduced.

« If reductions in LG schedules were made, scan other
members of the LG for any additional diversity which
they could provide above the amount calculated in
above. If additional MW are available, utilize them in
prorated fashion up to the point where they are
exhausted or the total ADI requirement for the SG is
satisfied.

- If, after this search, reductions in the LG schedules
leave the SG short of needed ADI MW, return to the
SG and reduce interchange using the same technique
as in (2) above to balance the two groups.

+ Transmit schedules to participants.

+ Increment MWh accumulators (for end-of-hour energy
calculations). MWh schedules are transmitted to
participants at the end of each hour for their energy
accounting.



IV. INTERFACING WITH PARTICIPANTS

ENEREX uses a small, PC-based SCADA system for
data interchange. To interface with ENEREX ADI, each
participant has defined a data point for raw ACE to be sent to
ENEREX and a. schedule to be received from ENEREX.
Hourly database points allow transmission of the resulting
integrated received and delivered MWh amounts.

Time delay (skew) exists in every SCADA system.
Participants’ ACEs are the products of sequential sampling
systems which have inherent time delays in their
components. Participants must be aware that while the ADI
schedule sent to them will properly correct a raw ACE that is
known at a given point in time, delay in data transmission
could occasionally cause the schedule to make ACE Iook
different than it ideally should. Tests have shown the actual
delay in "turnaround” (the time between a participant's
transmission of raw ACE and receipt of a corresponding
ADI schedule) to be 8-12 seconds, which has an effect on the
appearance of ACE but has almost no effect on the overall
improvement in CPC performance percentages. Because of
time delay, it has been advised that a software check be made
in the participant's AGC software, where necessary, to allow
generating unit controls to ignore the effect of the ADI
schedule if it momentarily makes ACE worse (this should
already exist in some form in most AGC systems).
Deadband values must be chosen to minimize this effect
while allowing ADI to do its job.

V. GENERATING UNIT CONTROL EFFECTS
A. ADI Schedule Usage

ADI scheduling either reduces raw ACE or leaves it
unaffected. ADI-corrected raw ACE should be used to
supply AGC. If this is made so, generating units will not
have to "chase" ACE as much, since ACE movements will
be reduced. If the schedule is ignored by AGC, ACE (on the
chart) will be improved along with NERC performance
criteria, but units will still "chase" raw ACE as if ADI were
not there. Note, in Figure 1, that the ACE fed to. AGC may
come from the summation calculation (raw ACE plus ADI
schedule, or ADI ACE) or from raw ACE.
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Figure 1 - ADI Information Flow and Usage

B. Undesirable Schedule Settling

"Settling” is a term used to describe a condition where
ADI participants all use ADI schedules to affect control and
as a result offsetting schedules may zero participant ACEs,
causing their AGCs to "settle” their generating units at levels
which do not change the schedules. In AGC systems that
calculate Economic Dispatch based upon total generation
rather than generation requirement, pairs or groups of
participants may be held off economics for indefinite periods.
Experience has shown this to occur, although infrequently.
A reactive approach may be a permissive ADI algorithm
which monitors duration of the schedule(s) may be installed
to taper the schedule to zero if its duration is considered
excessive (usually in excess of 10 minutes and 10 MW).
Another approach suggested has been for participant AGC to
recognize the duration of the schedule (integrate it) and limit
the permissible integration value. The latter solution is
difficult to implement across a group of participants due to
delays and difficuity in changing AGC software. The extent
of and constraints on this phenomenon will vary with the
size of the participant system(s).

VI. EFFECTS ON THE INTERCONNECTED SYSTEMS

The ADI schedules exchanged every 4 seconds net to
zero. The effect on participants is in reducing raw ACE to
the extent possible, and decreasing generating unit corrective
action. The immediate net effect on the interconnection is
either nil, in the case of participants who only use raw ACE
to drive AGC, to small, in the case of groups using
ADI-corrected ACE in AGC. The small effect results from
the net reduction in units chasing ACE within participant
control areas. This net effect may cause the total momentary
net inadvertent of the group to be either larger or smaller
than it otherwise would have been, but taken as a whole the
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effect must be small since CPC percentages must be
maintained at acceptable levels.

Under ADI a portion of what would otherwise have been
inadvertent energy for a control area with the interconnection
as a whole is diverted to reduce other companies' inadvertent,
in return for which the inadvertent of the company in
question is reduced (and performance improved). Since the
total absolute inadvertent of the group is reduced, inadvertent
energy payback at future times outside the group is
correspondingly reduced.

After-the-fact repayment schedules are made in such a
way as to ensure that each hour they net to zero, also. A
possible benefit to the interconnection is in that the
inadvertent account of each ADI participant is held to a
minimum, which also minimizes the necessity for that
control area to unilaterally balance their account. This, in
turn, may reduce the accumulated inadvertent of other
non-participant control areas in the interconnection, as well
as the perturbations of frequency that at times accompany
payback.

VII. ENERGY ACCOUNTING

The interchange of periodic energy schedules to correct

raw ACE and the repayment of accumulations of such energy |

is classified as inadvertent repayment, as defined in the
NERC Operating Manual [1]. This type of payback is
multilateral rather than bilateral or unilateral, but may be
prorated if necessary to determine bilateral schedules. The

ADI method is in the same spirit as bilateral inadvertent
repayment, but encompasses more participants.

The integration (accumulation) of the ADI schedules to
calculate hourly energy involves totaling 4-second-based
MWh values, received and delivered, during an hour. At the
end of the hour, the totals are divided by the number of
4-second intervals in the hour (900) and the result rounded to
the nearest whole number. Each hour's schedules are assured
of balance by testing for same, then affecting the rounding of
accumulated schedules as necessary to balance receipts and
deliveries (to net zero). The remainders from the integration
process (fractional MWh) are carried forward and added to
the next hour's beginning accumulations.

Integrations of ADI schedules produce hourly delivered
and received totals for each participant. Each day, their
sums produce on-peak (hours ending 0700-2200) and
off-peak (hours ending 0100-0600 and 2300-2400) net
energy accumulations as if between each participant and
ENEREX. These accumulations are reconciled (verified)
between ENEREX and each participant daily. Energy

balances are accumulated (as if to ENEREX) each hour and
are repaid weckly as needed. Balances larger than
predetermined limits (HIGH THRESHOLD) are scheduled
with the participants by ENEREX accounting to bring them
back within limits (LOW THRESHOLD). Since ADI is
bi-directional and somewhat random, large energy
accumulations in any given direction do not occur for any
one participant in a week. During the first 6 months of
permanent use of this procedure ih ENEREX, hourly energy
accumulations from ADI averaged just over 1 MWh/hr for a

typical participant.
VIII. TUNING PARAMETER SELECTION

In order to gain maximum benefit from ADI,
participants must not over-constrain the ADI system by use
of restrictive tuning parameters. Each parameter and its
intention and effects is mentioned below:

» Maximum Allowable raw ACE

The raw ACE which is used by the ADI calculation is
limited to a selected maximum value, It is a reasonability
check on values which may be of questionable accuracy.
Initially, this value was left large (100 MW for the ENEREX
partners) to allow for large ACE values to be recognized, yet
reject anomalously high ACEs. It remains at 100 MW for all
participants a year after inception of ADIL

+ Maximum Allowable Rate-of-Change of raw ACE

Limits the raw ACE recognized during the current
4-second interval to the raw ACE in the last interval
plus-or-minus the allowable rate-of-change. It is both a
reasonability and a filtering parameter. It, too has been left
large (100 MW/cycle).

+ Maximum Schedule Returned to Participant

Specifies the largest schedule allowable for a given
participant in ADI. Most are set to 100 MW, although one
participant was reduced to 30 MW temporarily during
solution of the "settling” phenomenon.

+ Maximum Rate-of-Change of Schedule

Restricts the change in schedule from one cycle to the
next.

* Deadband for Acting on raw ACE Value Received

This is the most important tuning parameter relative to
time delay. It allows only raw ACE values which fall outside



its boundaries to be recognized. It is thus possible to ignore
small raw ACE values...the ones most likely to be small
enough to be adversely affected by time delay. The value for
deadbanding has been kept small...definitely less that L, [1]
(a NERC control criterion parameter unique to each control
area), or ADI's beneficial effects will be hampered. A typical
value for deadband is 3 MW in the ENEREX control areas,
while L, average approximately 10 MW. Figure 2
illustrates what effect deadbanding has on ADI and ACE,
where the narrow trace represents raw ACE and the thick
trace shows corrected ACE:

S Sl
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~
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Figure 2 - ADI Deadband Effects

The larger a participant's deadband, the less opportunity
there is to correct raw ACE when diversity is present. In the
figure above it has been assumed, for simplicity, that enough
diversity was always available to correct raw ACE to zero. If
less is available, ACE will not move completely to zero when
ADI is applied.

IX. BENEFITS OF ADI

A. Efficiency Improvement

Regulation for control costs money. ADI, when applied
to a_participant's control algorithm, reduces the cost of

regulation.

The ENEREX partnership began ADI on a permanent
basis January 1, 1993. It has run continuously since that
time. It is not precisely known what the value of the
reduction in regulation through ADI is worth in dollars. Its
worth includes both efficiency gains and wear-and-tear (also
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The value of ADI to the ENEREX partnership has been
approximated at $400,000 per year. This figure is based on
efficiency gains, only. Wear-and-tear costs are much harder
to quantify and were not included in the estimate.

B. NERC Control Performance Criteria Compliance Effects

During the first six months of ENEREX's use of ADI,
improvement was seen in CPC percentages relative to what
had been experienced in the past. This improvement ranged
2-7% across what was at that time four participants. This
improvement is real and can be said to represent an actual
increase in performance.

In looking at a comparison of raw ACE performance
versus ADI ACE performance, a different picture emerges.
Each ENEREX partner used ADI ACE to feed AGC, which
allowed generation to "relax" and not respond to raw ACE.
It is important to be aware that when ADI is used in this
way, CPC compliance for the ADI ACE is very real but the
performance of the raw ACE is no longer representative of
what the participant would have done without ADI. Rather,
it shows the extent to which- AGC and the generating units
were able to "relax” and reduce their pursuit of the raw ACE.
This caveat in no way dilutes the effectiveness of ADI, it just
cautions the reader to interpret the results in the proper way.

Figures 3a and 3b show the CPC percentage differences
during the first 6 months of 1993 for the ENEREX partners.
These CPC percentages represent statistics compiled
continuously (every four seconds) for the 181 days January 1
to May 31.
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Figure 3b - A2 Performance Comparison
X. CONCLUSIONS

The ENEREX experience with ADI has been a fruitful
one. Now that the process is running on a permanent basis,
it needs almost no attention to operate properly and provide
ongoing benefits to participants. For those control areas
which may be willing to undertake implementation of ADI,
the process only requires two or more participants, the
communications interface to exchange the data and a
computer on which to effect the necessary calculations.

Potential problems to be aware of are:

+ Time delays in communications

« "Settling" of schedules when ACEs are zeroed

+ Data loss due to hardware or software malfunction
(Enough data should be saved to reconstruct)

* A2 performance violation phenomenon..can be
handled algorithmically

The last problem needs additional treatment. When
other participants in a group need schedules in a given
direction to correct their ACEs and one or more other
partners' ACEs are swinging back and forth across zero, the
"other" partners will experience a zeroing (or nearly so) of
raw ACE on one side of zero and no effect on the other side.
This causes a sort of "half-wave rectification” of their raw
ACE which will shift its average value. If the average is
shifted far enough during a ten-minute interval, an A2
violation may occur where none existed in the raw ACE.

This problem can be looked for by software and corrected or
simply left alone. The occurrence of such violations was
observed about five times in six months of operation
(representing about 104,000 total ten-minute intervals for
four participants).

There remains no question in the ENEREX partnership
that ADI is a worthwhile, low-cost way to achieve some
benefit of combined operation while upholding the autonomy
of the separate control areas.
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FEDERAL ENERGY
REGULATORY COMMISSION

May 13, 2009 MEDIA CONTACT

Mary O’Driscoll — 202.502.8680

FERC Study: Using Frequency Response to Assess
Reliable Integration of Wind and Other Renewable Resources

The Federal Energy Regulatory Commission (FERC) has commissioned a new study that will use
Frequency Response to assess reliable integration of wind and other renewable energy resources.

This is a groundbreaking study. This is the first time anyone has looked at using this specific
metric — frequency response — to objectively determine how much renewable energy can be
reliably integrated into the bulk power system.
This is particularly important given state renewable energy goals, the recent discussion
regarding possible national minimum renewable energy goals, and given Chairman
Wellinghoff’s stated goals for FERC: integration of energy efficiency, demand response and
renewable resources into the grid for the benefit of consumers around the country with no harm
to the reliability of the bulk power system.
FERC is charged with the oversight of the reliability of the nation’s bulk power system.
o This study will provide FERC with the information it needs to protect and improve the
reliability of the grid.
o0 FERC will use the results of the study to validate an approach to assess the reliability
impacts of integrating renewables into the grid.

The Study:
The study will be performed by Lawrence Berkeley National Laboratory.
The study has three main goals

o determine if frequency response is an appropriate metric to assess the reliability impacts
of integrating renewables;
0 use the resulting metric to assess the reliability impact of various levels of renewables on
the grid; and
0 identify what further work and studies are necessary to quantify and mitigate any
reliability impacts associated with the integration of renewables.
The study should be completed in six months.

(30)

v FEDERAL ENERGY REGULATORY COMMISSION WWW.FERC.GOV
WASHINGTON, DC 20426
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Attachment 6.j

From the January 28-29, 2009 RS Meeting Minutes

Deploying Contingency Reserves for Wind Generation
A question was asked of the Resources Subcommittee about deploying contingency reserves for wind
generation. There were many opinions expressed during the RS discussion including the following:

An RS member’s opinion: Unless the wind generator was the single largest single contingency event,
it will not be the DCS concern.

An RS member’s opinion: Assuming the wind generation unit is included in the reserve sharing group
capacity, the reserve sharing group would respond to an energy need like any other contingency event.
An RS member’s opinion: Wind should be treated like any other event, including using all tools (such
as RSG) to support a loss of generation.

An RS member’s opinion: My region will not allow wind to use RSG reserves because when the wind
does not blow, there are no wind reserves to draw on.

An RS member’s opinion: Wind reserves and wind contingency reserves seem to be a business
practice that the RSG needs to address and come to its own conclusion.

An RS member’s opinion: This issue may have been addressed and discussed in the past. ACE is
ACE. There is a general intent to not burden the interconnection. If you have reserves and you need
the reserves, then you use the reserves.

An RS member’s opinion: DCS does not give every entity the rights to burden the rest of the
interconnection.

The use of contingency reserves for wind generation deployment is a risk management thing. If the
reserves are used for “wind” generation contingencies, it does not exempt the balancing authority from
meeting its obligation to meet DCS requirements and obligations.

The RS meeting was close to adjourning as it was running out of time. Secretary Vandervort will place this
issue on the next RS meeting agenda to continue the discussion.
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Background

 OC Chalir asked Resources Subcommittee
(RS) to Comment on Questions Raised
about ACE-Diversity Interchange (ADI)

« RS, ORS and IS each have a role
e This presentation summarizes key issues

e See accompanying document for
additional details

MidwestIS<>
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Why ADI?

e ADI first used in the 1990s

 One of many types of Dynamic
nterchange

e Used for Supplemental Reqgulation

e Driver to use ADI Is an underlying flaw In
CPS2

— Control Actions that hurt Frequency
— Increased Generator Maneuvering

MidwestIS<>
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ADI Expectations

« Should be e-Tagged or Modeled
« TOPs and RCs need visibility of the ADI impact
e Should be interruptible if the transfer is burdening others

* Need to be able to deconstruct ADI
— Accurate ACE and CPS calculations
— Proper Inadvertent Interchange accounting

« Appropriate Transmission Service arrangement (network
or ptp transmission or other operating arrangement)

* Ablility to Demonstrate non-gaming Allocation (can’t use
ADI to “reset” DCS or BAAL compliance exposure by
temporary shifting of responsibility)

MidwestIS<>

Energizing the Heartland 5



Recommendations

* ADI participants should calculate a group
CPS1/2 and BAAL to monitor net impact on
Interconnection

o Current INT and BAL drafting teams prepare a
reference document or clarify standards on
Dynamic Interchange and Regulation Services

« ADI should be subject to same transmission
usage rules as the Reliability Based Control
Standard (BAAL)

MldwestIS‘"’

ergizing the Heartland
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