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1407 W. North Temple
Salt Lake City, UT 84116

1.

A

Introductions
The vice chair, Lee Taylor will welcome everyone to the meeting and review the agenda.

Review NERC Antitrust Compliance Guideline [Attachment 1]

Purpose and Agenda
Purpose:
The Standard Drafting Team (SDT) is working on the following set of standards:

MOD-024-2 — Verification of Generator Gross and Net Real Power Capability

MOD-025-2 — Verification of Generator Gross and Net Reactive Power Capability

MOD-026-1 — Verification of Models and Data for Generator Excitation System

Functions

MOD-027-1 — Verification of Generator Unit Frequency Response

PRC-019-1 — Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection

PRC-024-1 — Generator Performance during Frequency and Voltage Excursions

The goal of this meeting are: 1) to review and appropriately modify the draft standards in
response to NERC staff comments relating to the upcoming second posting of PRC-024,
MOD-026, and the first posting of MOD-024, and 2) time permitting, review the progress
made to date by the sub teams for the standards that have not yet been posted for industry
comments (MOD-025, MOD-027, and potentially PRC-019) followed by full team input
to the sub team regarding the proposed strategy for subsequent final first posting drafts.

AGENDA:

Discuss status of NERC document to address modeling of equipment for reliability
purposes that is deemed “confidential and/or proprietary” by manufacturers.
[Attachment 2]
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Il. Discuss possibility of requesting PRC-005 SDT to include anticipated draft
requirements of PRC-019 — and withdrawing PRC-019 from the Generation
Verification Standard Drafting Team Effort

I11. Update on Reliability based Standard development (Maureen Long — 1pm — 2pm,
Wednesday, November 11) Conference call details: call-in number (866) 740-1260;
access code number 1134179.

IVV. Sub team review and appropriate draft standard modifications of NERC staff comments
(MOD-024, MOD-026, and PRC-024)

V. MOD-025-1: Full team review of strategy and draft documents. Formulate strategy to
complete documents for first posting. [Attachments 3 and 3a]

VI. MOD-027-1: Full team review of strategy and draft documents. Formulate strategy to
complete documents for first posting, and strategy to pull MOD-027-1 into the same
timeline as MOD-026-1.

VII. PRC-019-1 Full team review of strategy and draft documents. Formulate strategy to
complete documents for first posting. [Attachment 4]

4. Review current schedule. [Attachment 5]

5. Next Actions
Determine if a meeting in Dallas Texas, on Tuesday December 8 (8am — 5pm CST) and
December 9 (8am — 4pm CST) will be necessary in order to discuss the draft standards that
are yet to be posted (MOD-025, MOD-027, and potentially PRC-019).

A meeting will be held in Juno Beach on January 19 and 20, 2010. The main agenda topics
will be associated with review of industry comments received from the postings of MOD-
024, MOD-026, and PRC-024.

A follow up meeting to finalize those comments and discuss subsequent revisions to the
standards, and discuss as the standards being prepared for their initial postings, will be held
approximately 4 to 6 weeks after the Juno Beach meeting — exact time and place yet to be
determined.

GVSDT Meeting Agenda 2
November 11-12, 2009
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Antitrust Compliance Guidelines

|. 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.

[l. 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):

e 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.

e Discussions regarding how customers and geographical areas are to be divided
among competitors.
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e Discussions concerning the exclusion of competitors from markets. ‘

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

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

[1l. 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:

e 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.

e 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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October, 2009

DRAFT Letter to Turbine Generator Manufacturers
and Vendors of Generator Modeling Software

Review of the reliability of the bulk electric system has been an industry requirement since the
inception of NERC in 1968. The primary tool for assessing day-to-day and future reliability of
the power system during normal loading and fault conditions is through the use of software
which simulates the interconnected generators and their controls, transmission lines and devices,
and customer loads. These simulations use mathematical representations of the equipment
("models™), developed by the equipment vendors and standards organizations such as ANSI and
IEEE, with device-specific "parameters"” which identify the characteristics of the individual
systems. Information about new equipment or changes to existing equipment are communicated
by the generator, transmission provider or load entity in the form of model data sheets typically
including the model block diagram and the device-specific parameters, or simply as an electronic

file in a format suitable for the transmission planner to use in their simulation software.

There are a variety of different software vendors who provide appropriate tools for the purpose
of performing these studies, and there are many equipment vendors who manufacture the
equipment. In addition, equipment designs change over time, and new equipment becomes
available which must be added to the simulation study data. It must be noted that these models
and parameters do not constitute "design™ data; the information supplied is of a generic nature to
allow the performance of system stability studies, and does not include information specific to
the construction, maintenance, cost or other commercial information about the device to be
modeled. The model data by itself has no commercial value. Additionally, the transmission
planner and generator or load entity has a contractual obligation via their interconnection
agreement which prohibits the disclosure of one entities’ data to another competing entity. Thus
the data provided by the generator to the transmission planner for the purposes of system studies
may be used by the transmission planner, but not retransmitted to other parties.
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Despite these facts, it has become increasingly common for hardware and software vendors to

include labels and disclaimers on their model block diagrams and data sheets such as

"proprietary", "confidential”, and "not be copied, disclosed, retransmitted" etc.

Clearly, the necessary studies cannot be performed without the subject models and data, and the

transmission planner and generator or load entity or their designated agents must have free

access to the study data in order to meet regulatory reliability requirements.

Specific examples, but not a comprehensive list of the required data is as follows:

generator impedances,

time constants and total rotor-turbine inertia

generator open circuit saturation curve, "V" curves and capability curves
excitation control system block diagram and parameters

impedance compensator block diagram and parameters

power system stabilizer block diagram and parameters

excitation limiter block diagram and parameters

turbine governor block diagram and parameters.

Sincerely,

Staff Name
Staff Title
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Standard MOD-025-1 — Verification of Generator Gross and Net Reactive Power Capability

A. Introduction
1. Title: Verification of Generator Gross and Net Reactive Power Capability
2. Number:  MOD-025-1

3. Purpose:  To ensure accurate information on generator gross and net Reactive Power
capability is available for steady-state models used to assess Bulk Electric System reliability.

4. Applicability
4.1. Regional Reliability Organization.
4.2. Generator Owner.
5. Effective Dates:
Requirement 1 and Requirement 2 — January 1, 2007
Requirement 3:
January 1, 2008 — 1* 20% compliant
January 1, 2009 — 2" 20% compliant
January 1, 2010 — 3" 20% compliant
January 1, 2011 — 4™ 20% compliant
January 1, 2012 — 5™ 20% compliant
B. Requirements

R1. The Regional Reliability Organization shall establish and maintain procedures to address
verification of generator gross and net Reactive Power capability. These procedures shall
include the following:

R1.1.  Generating unit exemption criteria including documentation of those units that are
exempt from a portion or all of these procedures.

R1.2.  Criteria for reporting generating unit auxiliary loads.

R1.3.  Acceptable methods for model and data verification, including any applicable
conditions under which the data should be verified. Such methods can include use of
commissioning data, performance tracking, engineering analysis, testing, etc.

R1.4. Periodicity and schedule of model and data verification and reporting.
R1.5. Information to be reported:

R1.5.1. Verified maximum gross and net Reactive Power capability (both lagging
and leading) at Seasonal Real Power generating capabilities as reported in
accordance with Reliability Standard MOD-024 Requirement 1.5.1.

R1.5.2. Verified Reactive Power limitations, such as generator terminal voltage
limitations, shorted rotor turns, etc.

R1.5.3. Verified Reactive Power of auxiliary loads.
R1.5.4. Method of verification, including date and conditions.

R2. The Regional Reliability Organization shall provide its generator gross and net Reactive Power
capability verification and reporting procedures, and any changes to those procedures, to the

Adopted by Board of Trustees: February 7, 2006 lof3
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Standard MOD-025-1 — Verification of Generator Gross and Net Reactive Power Capability

R3.

Generator Owners, Generator Operators, Transmission Operators, Planning Authorities, and
Transmission Planners affected by the procedure within 30 calendar days of the approval.

The Generator Owner shall follow its Regional Reliability Organization’s procedures for
verifying and reporting its gross and net Reactive Power generating capability per R1.

C. Measures

M1.

M2.

M3.

The Regional Reliability Organization shall have available for inspection the procedures for the
verification and reporting of generator gross and net Reactive Power capability in accordance
with R1.

The Regional Reliability Organization shall have evidence that its procedures, and any
revisions to these procedures, for verification and reporting of generator gross and net Reactive
Power capability were provided to affected Generator Owners, Generator Operators,
Transmission Operators, Planning Authorities, and Transmission Planners within 30 calendar
days of approval.

The Generator Owner shall have evidence it provided verified information of its generator
gross and net Reactive Power capability, consistent with that Regional Reliability
Organization’s procedures.

D. Compliance

1.

Compliance Monitoring Process
1.1. Compliance Monitoring Responsibility
For Regional Reliability Organization: NERC.
For Generator Owner: Regional Reliability Organization.
1.2. Compliance Monitoring Period and Reset Timeframe
One calendar year.
1.3. Data Retention

The Regional Reliability Organization shall retain both the current and previous version
of the procedures.

The Generator Owner shall retain information from the most current and prior
verification.

The Compliance Monitor shall retain any audit data for three years.
1.4. Additional Compliance Information

The Regional Reliability Organization and Generator Owner shall each demonstrate
compliance through self-certification or audit (periodic, as part of targeted monitoring or
initiated by complaint or event), as determined by the Compliance Monitor.

Levels of Non-Compliance for Regional Reliability Organization:

2.1. Level1: There shall be a level one non-compliance if either of the following
conditions is present:

2.1.1 Procedures did not meet one of the following requirements: R1.1, R1.2 or R1.4.
2.1.2  No evidence that procedures were distributed as required in R2.

2.2. Level 2: Procedures did not meet two or three of the following requirements: R1.1,
R1.2 or R1.4.

Adopted by Board of Trustees: February 7, 2006 20f3
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Standard MOD-025-1 — Verification of Generator Gross and Net Reactive Power Capability

E. Regional Differences

2.3. Level 3:
2.4. Level 4:

Procedures did not meet R1.3.
Procedures did not meet R1.5.1, R1.5.2, R1.5.3, or R1.5.4.

Levels of Non-Compliance for Generator Owner:

3.1. Level 1: Complete, verified generator data were provided for 98% or more but less than
100% of a Generator Owner’s units as required by the regional procedures.

3.2. Level 2: Complete, verified generator data were provided for than 96% or more, but less
than 98% of a Generator Owner’s units as required by the regional procedures.

3.3. Level 3: Complete, verified generator data were provided for 94% or more, but less than
96% of a Generator Owner’s units as required by the regional procedures.

3.4. Level 4: Complete, verified generator data were provided for less than 94% less of a
Generator Owner’s units as required by the regional procedures.

None identified.

Version History

Version

Date

Action

Change Tracking

Version 1

12/01/05

1. Changed tabs in footer.

2. Removed comma after 2004 in
“Development Steps Completed,” #1.

3. Changed incorrect use of certain
hyphens (-) to “en dash” (=) and “em
dash (—).”

4. Added “periods” to items where
appropriate.

5. Changed apostrophes to “smart”
symbols.

6. Changed “Timeframe” to “Time Frame
initem D, 1.2.

7. Lower cased all instances of “regional”
in section D.3.

01/20/06

Adopted by Board of Trustees: February 7, 2006
Effective Dates: Phased through January 1, 2012
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For Field Test Purposes Only

SERC Field Test Guideline

Coordination of Generator Voltage
Regulator Controls with Unit
Capabilities and Protection

NERC Reliability Standard
PRC-019

o

SERC

SERC Reliability Corporation

GSFT-TF Approved: August 28, 2006 Rev 0
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For Field Test Purposes Only
SERC Guideline - Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection; NERC Reliability Standard PRC-019-1

Revision History

Revision | Date Comments

0 August 28, 2006 GSFT-TF finalized SERC PRC-019-1
Guideline for Field Test purposes.

Responsible SERC Subgroup & Region Review Group

The Generator Standard Field Test Task Force (GSFT-TF) has been tasked by the
Engineering Committee to develop these field test guidelines and to provide assistance to
SERC volunteer members. Responsible SERC Subgroup(s) and the Regional Review
Group would be assigned only after the successful ballot and NERC B.O.T adoption of
draft NERC Reliability Standard PRC-019.

Review and Re-Certification Requirements

Not applicable until the successful ballot and NERC B.O.T adoption of draft NERC
Reliability Standard PRC-019.

Effective Dates:

Not applicable until the successful ballot and NERC B.O.T adoption of draft NERC
Reliability Standard PRC-019.

GSFT-TF Approved: August 28, 2006 Rev 0
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For Field Test Purposes Only
SERC Guideline - Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection; NERC Reliability Standard PRC-019-1
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For Field Test Purposes Only
SERC Guideline - Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection; NERC Reliability Standard PRC-019-1

l. Introduction
This SERC field test guideline for the NERC Reliability Standards PRC-019 is intended to:

1) Provide guidance for SERC Generator Owners/Operators in conducting studies
to show coordination of generator voltage regulator controls with unit
capabilities and protection as specified by the NERC Reliability Standards

(Section I1A).
2) Document the GSFT-TF recommended exemption criteria (Section 111A) and

sister unit philosophy (Section I11B).

1. Definitions

1. Generator Capability Curve —A graphical presentation of data that illustrates the
thermal limits of the combined real and reactive power capability of the generator at
the specified terminal voltage.

2. Additional Definitions to be added as needed.

GSFT-TF Approved: August 28, 2006 Rev 0
Page 4 of 14



For Field Test Purposes Only
SERC Guideline - Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection; NERC Reliability Standard PRC-019-1

I11.  Requirements/Expectations
A. Generator Exemption Criteria [Ref.PRC-019, R2.]

In order to maximize the use of resources, it is prudent to exempt generators
that are believed to have less significant impact on the reliability of the bulk
electric system from maintaining rigorous documentation of generator control
and protective relay coordination study results. The exemption criteria
specified by this guideline are based on both the operating voltage of the bulk
power system to which the generator is interconnected, and the MVA rating of
the generator. When referring to the MVA rating of the generator, at facilities
where multiple machines and/or prime movers are required for normal unit
operation, the MVA rating refers to the total MVVA capacity of the facility.
Examples of this include combined cycle or cross compound units.

As documented in the NERC Glossary of Terms, the NERC Board of Trustees
approved a definition for the bulk electric system on February 8, 2005 as
follows:

“As defined by the Regional Reliability Organization, the electrical
generation resources, transmission lines, interconnections with
neighboring systems, and associated equipment, generally operated at
voltages of 100 kV or higher. Radial transmission facilities serving
only load with one transmission source are generally not included in this
definition.”

Therefore, for generators interconnected to a power system operated at a
voltage of less than 100 kV, a documented study demonstrating the
coordination of generator voltage regulator controls with unit capabilities and
protection is not required.

Generators with a nameplate rating less than or equal to 75 MVA or that are not
connected to the bulk power system are exempt.

Table 1 summarizes the Generator Exemption Criteria.

GSFT-TF Approved: August 28, 2006 Rev 0
Page 5 of 14



For Field Test Purposes Only
SERC Guideline - Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection; NERC Reliability Standard PRC-019-1

Generator Study Documentation of
Interconnected kV or MVA Coordination of Generator
Size Voltage Regulator Controls

with Unit Capabilities and
Protection Required

<100 kv No

> 100kV

& No

=75 MVA
>100kV

& Yes

> 75 MVA

Table 1: Generation Exemption Criteria

B. Sister Unit/Equipment Verification Guidelines

If it can be demonstrated that the generators, voltage regulator and exciters
along with their control and protection system equipment and settings are all
identical, then the units can be considered sisters units. In those situations, an
assumption can be made for a sister unit by coordinating the generator voltage
regulator controls with unit capabilities and protection for one (sample) unit.
Documentation must exist to demonstrate that the information about the sample
unit can be applied to a sister unit.

C. Requirements [Ref. PRC-019, R2.1]

1. Generator owner/operator to develop (or retrieve from generator
manufacturer) the Generator Capability Curve for each non-exempt
generating unit. This curve shall include specification of nominal
voltage, ambient air or cooling temperature, or hydrogen pressure as
appropriate. [Ref. PRC-019, R2.1.1]

GSFT-TF Approved: August 28, 2006 Rev 0
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SERC Guideline - Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection; NERC Reliability Standard PRC-019-1

2. Generator owner/operator to show on the Generator Capability Curve
and other appropriate curves (plots) that the coordination of the
generator voltage regulator controls and limit functions are coordinated
with the generator’s capabilities and protective relays. The completed
curves (plots) should show the following as appropriate (See
Attachments 2 through 5):

a) Steady state over-excitation and under excitation limiter control
characteristics. [Ref. PRC-019, R2.1.2]

b) Power output limit of the unit, as verified per MOD-024. [Ref.
PRC-019, R2.1.3]

c) Other factors that could limit megawatt or megavar capability.
[Ref. PRC-019, R2.1.4] Example: generator step-up transformer
MVA rating, generator rotor with shorted turn, steady state
transmission and station auxiliary bus voltage limits, etc.

d) Loss of excitation relay / field protection relay characteristics
[Ref. PRC-019, R2.1.5]

e) Coordination of the volts per hertz protection system(s),
including limiters, relating to the generator, generator step-up
transformer, normal station service transformer. [Ref. PRC-019,
R2.1.6]

GSFT-TF Approved: August 28, 2006 Rev 0
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For Field Test Purposes Only
Attachment 1

A. Introduction

1. Title: Coordination of Generator Voltage Regulator Controls with Unit
Capabilities and Protection

2. Number: PRC-019-1

3. Purpose: Ensure generator voltage regulator controls and limit functions are
coordinated with the generator’s capabilities and protective relays.

4. Applicability
4.1. Regional Reliability Organization.
4.2. Generator Owner.
5. Proposed Effective Dates:  To be determined:
One year beyond Board of Trustee adoption for Requirement 1

Two years beyond Board of Trustee adoption 1% 20% compliant with
Requirement 2 and Requirement 3

Three years beyond Board of Trustee adoption 2" 20% compliant with R2, R3

Four years beyond Board of Trustee adoption 3™ 20% compliant with R2, R3

Five years beyond Board of Trustee adoption 4" 20% compliant with R2, R3

Six years beyond Board of Trustee adoption 5" 20% compliant with R2, R3
B. Requirements

R1. The Regional Reliability Organization shall establish and maintain criteria for
exemptions to any of the Generator Owner requirements in R2.

R2. Unless exempted by the Regional Reliability Organization in accordance with R1, the
Generator Owner shall have study results that show it verified that its generator voltage
regulator controls and limit functions are coordinated with the generator’s capabilities
and protective relays. This study shall include the following:

R2.1.  Plots, or data that could be plotted for the following:

R2.1.1. Generator capability curve, including specification of nominal
voltage, ambient air or cooling temperature, or hydrogen pressure.

R2.1.2. Steady state over-excitation limiter and under-excitation limiter
control characteristics.

R2.1.3. MW limit of the prime mover.

R2.1.4. Any other limit that could restrict the megawatt or megavar
capability.

R2.1.5. Loss of excitation / field protective relay characteristics.

R2.1.6. Volts-per-hertz protection settings including volts-per-hertz limiters
in the automatic voltage regulator.

R3. The Generator Owner shall have the information in R2.1.1 through R2.1.6 available to
show to the Regional Reliability Organization upon request (within 30 calendar days).

C. Measures

GSFT-TF Approved: August 28, 2006 Rev 0
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For Field Test Purposes Only
Attachment 1

M1. The Regional Reliability Organization shall, within 30 calendar days of a request,
provide to Generator Owners its exemption criteria defined in accordance with R1.

M2.

The Generator Owner shall have evidence it showed the Regional Reliability
Organization the information identified in R2.1 through R2.1.6 within 30 calendar days
of a request.

D. Compliance

1.

Compliance Monitoring Process

1.1

1.2.

1.3.

1.4.

Compliance Monitoring Responsibility

NERC for the Regional Reliability Organization.
Regional Reliability Organization for Generator Owners.
Compliance Monitoring Period and Reset Timeframe
The compliance reset period is one calendar year.

Data Retention

The Generator Owner shall retain all current information needed to show
coordination. The Compliance Monitor shall retain any audit data for three years.

Additional Compliance Information

The Regional Reliability Organization and Generator Owner shall demonstrate
compliance through self-certification or audit (periodic, as part of targeted
monitoring or initiated by complaint or event), as determined by the Compliance
Monitor.

Levels of Non-Compliance

2.1.

2.2.

2.3.
2.4.

Level 1: The Regional Reliability Organization did not provide the exemption
criteria in accordance with R1.

Level 2: The Generator Owner information on coordination of the generator
voltage regulator controls and limit functions does not address one of the
requirements identified in accordance with R2.1.1 through R2.1.6.

Level 3: Not applicable.

Level 4: The Generator Owner information on coordination of the generator
voltage regulator controls and limit functions does not address two or more of the
requirements identified in accordance with R2.1.1 through R2.1.6.

E. Regional Differences

None identified.

a. Version History

Version

Date Action Change Tracking

GSFT-TF Approved: August 28, 2006 Rev 0
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Attachment 2

UNIT A SK-1 OVER EXCITATION CAPABILITY
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UNIT A SK-2 GENERATOR FIELD OVER EXCITATION LIMITER/PROTECTION
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UNIT A SK-3VOLTS PER HERTZ
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For Field Test Purposes Only
Attachment 6

Circle and Radius Equations

Equations used to plot the different segments of the Generator Capability Curve.

AR+ CY2+ BXY+DX+EY+F=0 WHERE: A=CandB=0

COMPLETING THE SQUARE: STANDARD CIRCLE EQN.
AX+DP+Af+ER+F-D2+E2=0 (X-HP + (Y -Ky =R
2A 2A aA
Coy.= - D -_E
CENTER COORDINATES: X.= - 5g Ye= - 24
. poy [DP+E2_F
RADIUS LENGTH: R= \/ e " A
X, ¥y 1 (X2 + Y2 Yy 1
A= 1% Y 1 D= —1(2+Y2 Y, 1
X3 Y3 1 (X2+Y) Y, 1
(Xg?+ Yo%) X 1 X2+YD X Y,
E= [(X2+Y)) % 1 F= —|(X2+Y,2) X, Y,
(X2 +YA X 1 X2+ Y2 X3 Y,
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Attachment 5

& [rask Name e Freh  [Fredecessors [2007 ATz 2607 lﬂ—vﬂ m m m 'EYM ’@ ’m< TATZ 20T I@ lm‘
Duration 2 A 020 20 0 0 A 00 0 0 2 A S 2 0 20 2 3 2 0 20 20 T 0 0 0 20 I N T G
T [prjeet TiaTdays Vo 2408 Gz L > L E
[Z | Stenderd Development 1087 days Mon 214/08 Frisis0nz e E e EE S E S e EEEE S e EEEEEESESEEEEEESESEEEESESESEEEETESESEEl
= Iniial Draft of MOD-026-1 and PRC-024-1 306days|  Mon 2408 Th 472108
] Develop il Oratof Standard T80 days | Mon 208 Th 1079108
5 Seek Reguiatory Clarfcation on Diecivesiother TEodays  Mon 2008 T 10908
g Submit Oraf Documents or NERC Siaff Review Todays|  ThuioBO8  Wed 1020008 4
7 Revise Documenis Basad on NERC Siaf Reviey T5days|  Mon 11308 Fi 1121108 6
7 Ro-subrmil raft Documents for NERC Staf Revi 20days|  Mon 1124108 Fi 121908 7
o First Posting of DocumensforIndustry Commer Sdays|  Tue20tiog Tha 4208 8
[~ ndusty Webinar on Proposed Standard(s)Modi Sdays|  Tue20ti0s Thu 412109 8FS+10 days
[ nifial Draf of MOD-024-1 and MOD-G27-1 210 days Tha 4209 Wed 12010 — 223
7z Develop il Oaft of Standard 130 days Thid209 Wed 30108
T Submit Draf Documents or NERC Siaff Review TSdays|  ThuTOi0s  Wed 1021109 12 o
7 Revise Documenis Basad on NERC Siaf Reviey Todays|  Thuo209  Wed 1111109 13 0%
75 Re-submit Draft Documens for NERG Staf Revi 6ays|  ThuTIE08  Wed 12909 14
7 First Posting of DocumensforIndustry Commer S0days|  ThuT2MO0S  Wed 12010 15 0%
. ndusty Webinar on Proposed Standard(s)Modi S0days|  ThuT2000  Wed 12010 15 3
E nifial Draft of MOD-025-1 and PRC-015-1 65days | Mon 10508 Fii 2110 P———— .
7 Develop Itel Draftof Standard 0days|  Mon 106505 Fi 215110 P
™ Submit Oraf Documents or NERC Siaff Review Todays|  Mon28i10 Fi 226110 19 0%
77 Revise Documenis Basad on NERC Siaf Reviey T5days|  Mon3/iito EECIIED 0%
[z Re-subrmit Draft Documens for NERG Staf Revi T5days|  Mon 322010 Fri 49010 21 0%
£ First Posting of Documensfor Industry Commer S0days|  Mondiziio P 521010 22
[z ndusty Webinar on Proposed Standard(s)Modi Sodays|  Mondiiziio Fis2ii0 22 %
= Second Draft of MOD-026 and PRC-024 20days Fri 4109 Th 210 9 = P e
% Develop Reply Comments and Second Dratof ¢ T30 days i 47309 T 1071108 9 1 0%
7 Sesk Regulatory Carfation on Direcivesiother T30 days Fii 47309 T 1011109 9 f100%
& Submit Draft Documents or NERG Siaff Review 15 ey Fil0208  Thu 102208 27 0%
% Revise Documenis Basad on NERC Staf Reviey f6days|  Fif02309  Thu 111209 28 0%
W Ro-subrmit raft Documents for NERC Staf Revi t5days|  Fi 111308 Th 1273109 29 0%
[ Second Posting of Documenis for Indusiry Comr dsdays i 1204108 Tha 210 30 0%
[52 ndusty Webinar on Proposed Standard(s)Mod 5days i 1204109 Tha Zidr10 30 0%
£ ‘Second Draftof MOD-024and MOD-027 W0days|  Thu12UA0  Wed 92910 16 o
& Develop Reply Comments and Second Draft of ¢ S0days  ThTRITD Wed 52610 16 i o
£ Sesk Regulatory Garfcation on Dirciivesiofher 3days| TUTRIT0 Mon 12510 16 o%
= Submit Draft Documents or NERC Siaf Review Todays| TS0 Wed®ie0 3 %
4 Revise Documens Basad on NERC Stafl Reviey t5days|  Thueit7ITO Wed 77110 36
= Ro-submil raft Documens for NERC Staf Revi 15 ey Thu7iEi0 Wed 7128110 57 %
= Second Posting of Documents for Indusiry Comr dsdays|  Th7IZON0  Wed 820710 3 o%
[ industy Webinar on Proposed Standard(s)Mod ey Th7ZON0 Wed 929710 3 o%
T ‘Second Draft of MOD-025-1 and PRC-019-1 180days| Mon 524110 Fi 12811 23 P—— ',
(3 Develop Reply Comments and Second Draft of & S0days  Mon524110 Frio410 23 T
[% Seek Regulatory Clariication on Directives/other s0days  Mon5124110 Frio4i10 23 R
W Submit Draf Documents or NERC Siaf Review idays| Mooz F 00 42 0%
s Revise Documenis Basad on NERC Siafl Revier T5days|  Mon T0rfeito Fi 1118710 44 0%
[ Re-submil Drafl Documenis for NERC Siaff Revi T5days| Mon 11810 Fi 1126110 45 0%
! Second Posiing of Documents or ndusiry Comr dsdays| Mon 1129110 Fi 2811 46 0%
6 dusiry Webinar on Proposed Siandard(s)Modi 50ays|  Mon 1129110 Fi 128011 46 lo%
6 I Needed-Third Draft of Standard(s) 05days| Mon 1BUAL Fri 0z 47
£l Develop Reply Commanis and Trird Drat of Sta 0days|  Mon 13111 PG 47
5 Sesk Regulatory Giarifcation on Direcivesiother 0days|  Mon 13111 PG 47
. Submit Oraf Documents for NERC Siaf Review t5days| Mon6iEiti FaG2art 51
5] Revise Documents Based on NERC Siaff Reviev T5days| MonG27Iti FATASIT 52
= Re-submil DraflDocumenis for NERC Siaff Revi T5days| Mon 7Bt FiiBisT 53
£ “Trird Posiing of Documents for Industy Gomme S0days  Monsit EECE
% Finalze Documentation Todays| Monrtaiti Fi 107111 55
Ed Balloting 125days | Mon 101011 Fi a0z 56
E] Propare Documents for Baloting f0days| Mon f0ri0It1 P 102111 56
£ Submit Draf Documents for NERC SiafRe Sdays| Mon 1024/t1 Fi 1028011 58
[e ]| Revise Documents Based on NERC Staf R Sdays| Mo 103111 Fi AT 59
o] Re-submil Drafl Documents for NERC Staf Sdays| Mon 17T Fi T 60
& Seek SC Approval fo move o Ballot Tdays|  Mon 1TIT Fi 122111 61
& Recelve SC Approval o Move fo Ballot Sdays|  Mon 1211 Fi 120011 62
w ProjectMoved fo Baloing Phase ocays i 120911 P 120011 63
& 30-Day Pre-balot Review 306ays|  Mon 12112111 P 120012 63
@ Industry Webinar on Proposed Standard(s) T5days| Mon 1226011 FAAI13I12 64FSHO days
o7 iniial Ballot T0days| Mon 123012 Fil 20012 65
e Develop Reply Comments or Negaiie Bl Todays|  Mon2eit2 P 220712 67
& Submit Oraf Documents for NERG StffRe Sdays|  Mon2ziiiz Fi 32112 68
70 Revise Documents Based on NERC Siafl R Sdays|  Menasiz Fi 3812 69
77 Re-submil Draft Documens for NERG Siaf Sdays| Mond/i2it2 Fi 31612 70
[z Reciciation Ballot f0days|  Monaitoir2 Fi 012 71
7 Standard Development Phase Complete Odays Fi 362 P 31612 71
[775 | nerceoT Approval 130days | Mon 127121 Fri a2 64
75 Mee to Discuss Document Preparalion 20days|  Mon 1211211 Fi T6i12 64
7 Prepare BOT Materal (Coordinator) 250ays|  Mon 0112 Fi2if0012 75
77 Finalze BOT Materal (VP) 0days|  Mon2iai2 Fi 224012 76
7 Postfor 30 Days Prior 10 BOT Mesting 306ays|  Monamiiz FisiTiIT2 72
75 Receive BOT Approval 6ays|  Monsitaz FiGEz 78
Cy Regulatory Fiings 120days Mon 1912 Fri6iz212 75
o Develop ntal Draft o Reguattry Fiings (Coordinato days|  Mon T8Nz Fa23i2 75
o] Finalize Standards' Verson of the Draft Regulatory Fi days|  Monziiiz EEZA0
& Logal and Managemen Review of Reguatory Filngs days|  Mon 3z EEST
£ File Documens wih Approprate Regulatory Author Tdays|  Monsiiiz Fi622012 79
w Projectand Filng Complete ocays Fri622112 F6z2i12 6
Project 200709 Gtial T Gl Progress I—— 1 S Baseine & S —— [ o *
Do " Grical Spit S Task o Task Progress BaselneSplt .., Miestne * Summary P—  ciomalTasks S Deadine &
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	I. General
	It is 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.
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