Standard PRC-024-1 — Generator Performance During Frequency and Voltage Excursions 

Standard Development Roadmap

This section is maintained by the drafting team during the development of the standard and will be removed when the standard becomes effective.

This proposed standard is a translation of planning measure III.C.M7, which was not included in the approval Version 0 reliability standards because it required further work.

Development Steps Completed:

1. A SAR was posted from December 2, 2004, through January 7, 2005.

2. The SAC appointed a standard drafting team on January 13, 2005.

3. The drafting team posted its response to SAR comments and all other historical comments on April 1, 2005.

4. The drafting team posted Draft 1 of the standard on April 1, 2005.
5. The drafting team posted Draft 2 of the standard on September 1, 2005.
Description of Current Draft:

This is the 3rd draft of the standard to be posted for industry review while the standard is field tested. 

Future Development Plan:

	Anticipated Actions
	Anticipated Date

	1. Review revised standard and results of field test for industry comment.
	To be determined

	2. Consider comments submitted with 3rd posting; post consideration of comments
	To be determined

	3. Post standards and implementation plan for 30-day pre-ballot review.
	To be determined

	4. Conduct 1st ballot.
	To be determined

	5. Consider comments submitted with 1st ballot; post consideration of comments
	To be determined

	6. Conduct 2nd ballot.
	To be determined

	7. Post standards and implementation plan for 30-day review by Board.
	To be determined

	8. Board adoption.
	To be determined


Definitions of Terms Used in Standard

This section includes all newly defined or revised terms used in the proposed standard.  Terms already defined in the Reliability Standards Glossary of Terms are not repeated here.  New or revised definitions listed below become approved when the proposed standard is approved.  When the standard becomes effective, these defined terms will be removed from the individual standard and added to the Glossary.

No new definitions are proposed for this standard.

A. Introduction

1. Title:
Generator Performance During Frequency and Voltage Excursions



2. Number:
PRC-024-1


3. Purpose:
To ensure that generators remain connected to the electrical grid during voltage and frequency excursions and are not normally tripped manually or by preset protection schemes during frequency and voltage excursions.


4. Applicability

4.1. Regional Reliability Organizations.
4.2. Generator Owners.
4.3. Transmission Owners. 
5. Proposed Effective Dates:
To be determined:
Requirement 1 through Requirement 6 – One year beyond Board of Trustee adoption
Requirement 7 – Two years beyond Board of Trustee adoption



B. Requirements

R1. The Regional Reliability Organization shall establish requirements for generators to remain connected during system frequency and voltage excursions expressed as a function of:

R1.1. Time duration in seconds or cycles.

R1.2. Amplitude or magnitude of the excursion.

R1.3. Relationship between time and amplitude or magnitude.
For frequency excursions, ERCOT Operating Guide 2.9.2 sets the specific minimum time delays and corresponding frequencies at which generation protection should be set for underfrequency deviations.  A statement is included in the section that says to apply overfrequency requirements that correspond to the underfrequency requirements.
For voltage excursions, ERCOT Operating Guide 3.1.4.6 sets the voltage level and associated time delay generator protection must allow.
R2. The Regional Reliability Organization shall establish and maintain requirements for generators to remain connected during frequency and voltage excursions. These requirements shall include:
R2.1. Coordination between the generator under frequency protection and the regional Under Frequency Load Shedding (UFLS) program.

R2.2. Coordination of generator protection, including back-up protection, with transmission Protection Systems.
ERCOT Operating Guides 2.9.1 detail the UFLS scheme in ERCOT and Operating Guides 2.9.2 detail the requirements for generation frequency settings.  As explained in Operating Guide 3.1.4.6, “The Facility’s generation machine characteristics and plant design shall incorporate the under-frequency firm Load shedding philosophy and criteria defined in Operating Guide 2.9. Requirements for Under-Frequency Relaying.  Inherent in this philosophy is the idea that all generators remain on line until all three steps of firm Load shedding have been executed.”  ERCOT complies with R2.1.

ERCOT Operating Guides 3.1.4.6 detail the generator protection requirements for volts per hertz conditions, voltage deviations, over-excitation limiters and under-excitation limiters.  It also described the coordination necessary between generator protection and transmission protection for transmission system faults on a line connected to the generator interconnection bus.
ERCOT Operating Guides 7.2 discusses ‘System Protective Relaying’.  This section is very general and mostly discusses objectives and design practices.  Not many specifics included and it was probably written that way on purpose.  Section 7.2.5.3 discusses generator protection and what types of conditions should be detected by protective systems.  I think the SPWG is more qualified to evaluate the current ERCOT Protocols and Operating Guides and judging whether or not they satisfy R2.2.
R3. The Regional Reliability Organization shall establish and maintain criteria for exemptions to any of the regional requirements established in accordance with R1 and R2.
ERCOT Operating Guides 3.1.4: The requirements apply to all “generation facilities” greater than 10 MW.  It then defines what is a “generation facility”.  No specific exemption is mentioned in Section 2.9.2.  
POSSIBLE ADDITION TO OPERATING GUIDES: In Section 2.9.2, specifically state that this requirement applies to generation facilities greater than 10 MW, if that was actually the intent.
R4. The Regional Reliability Organization shall establish and maintain a procedure for handling variances (i.e., different criteria or methods) from the Regional Reliability Organization‘s requirements established in R1 and R2, including steps for requesting and approving such variances. 
ERCOT Operating Guide 2.9.2 specifically says “This Operating Guide is not intended to conflict with the plant operator's responsibility to protect generating units from potentially damaging operating conditions.”  Most legitimate variances from the requirements would have to fall into this category.  The procedure for requesting changes (variances) to the Operating Guides is found in Section 1.3.  Section 2.10.3 contains special considerations for nuclear plants voltage profiles.  Although it does not include special requirements for frequency or voltage excursions for nuclear plants, if such a requirement were necessary it should probably be included in this section.  ROS has already addressed this by creating a ‘Nuclear Plant Study Scope’ intending to specify the method for studying nuclear plant voltage requirements.
We are not exactly sure what the intent of the standard is, not what the intent of the statement in OG 2.9.2.  There may be no established ERCOT method for handling variances, thus something must be added to the Op Guides. 
POSSIBLE ADDITION TO OPERATING GUIDES: The statement located in Section 2.9.2 may also need to be added in Section 3.1.4.6.  Also, some official variance procedure may need to be established.
R5. The Regional Reliability Organization shall provide documentation of its excursion requirements, exemptions, and variance procedure to the Transmission Owners and Generator Owners within its Region within 30 calendar days of approval.  
The ERCOT Operating Guides are easily accessible from the ERCOT website and available for all to see.  
R6. The Regional Reliability Organization shall, at least every five years, review and, as necessary, update its requirements, exemption criteria, and variance procedure.
With the Operating Guide Revision Request procedure, changes can be proposed to the Operating Guide at any time.  It sort of implies that the guides are constantly being reviewed and updated much more often than every 5 years.  
POSSIBLE ADDITION TO OPERATING GUIDES: Add a statement to the operating guides that the operating guides need to be reviewed at least every five years
R7. Generator Owners and Transmission Owners shall comply with the regional requirements for coordination of generator protection defined in R2 and any approved variances.  
ERCOT Protocols 5.2.2 states “ERCOT and TDSPs shall operate the ERCOT System in compliance with Good Utility Practice and NERC and ERCOT standards, policies, guidelines and operating procedures.”  Also, ERCOT Operating Guides 1.1 states “QSE and TDSP Operating Procedures shall incorporate the relevant requirements of these Operating Guides.”    
C. Measures

M1. The Regional Reliability Organization shall, within 30 calendar days of a request, provide NERC with its requirements, exemption criteria, and variance procedure for generators to withstand excursions in voltage and frequency.

M2. The Regional Reliability Organization shall have evidence it provided the requirements, criteria and procedures to the Transmission Owners and Generator Owners within its Region within 30 calendar days of approval.

M3. The Regional Reliability Organization shall have evidence it reviewed and updated its requirements, criteria and procedures as required in R6.
M4. Generator Owners and Transmission Owners shall, within 30 calendar days of a request, provide the Regional Reliability Organization with documentation that it met the regional requirements for coordination of generator protection defined in R1 and R2 and any approved regional variances.

D. Compliance

6. Compliance Monitoring Process

6.1. Compliance Monitoring Responsibility

NERC for Regional Reliability Organizations. 
Regional Reliability Organizations for Generator Owners and Transmission Owners.
6.2. Compliance Monitoring Period and Reset Timeframe

One calendar year. 

6.3. Data Retention

The Regional Reliability Organization shall retain its current and previous criteria revision. 
The Compliance Monitor shall retain any audit data for three years.
Generator Owners and Transmission Owners shall maintain documentation required in M4 for three years.
6.4. Additional Compliance Information

The Regional Reliability Organization, Generator Owner, and Transmission Owner shall demonstrate compliance through the following methods, as determined by the Compliance Monitor:  Self-certification or audit (periodic, as part of targeted monitoring or initiated by complaint or event).
7. Levels of Non-Compliance for Regional Reliability Organization:
7.1. Level 1:
Did not meet R3, R4, or R6
7.2. Level 2:
Did not meet one of the following requirements:  R1.1, R1.2, R1.3, R2.1, or R2.2.
7.3. Level 3:
Did not meet R5.
7.4. Level 4:
Did not meet more than one of the following requirements: R1.1, R1.2, R1.3, R.2.1, or R2.2.
8. Levels of Non-Compliance for Generator Owner and Transmission Owner:
8.1. Level 1:
Not applicable.
8.2. Level 2:  
Did not meet one of the regional requirements defined in R1.1, R1.2, R1.3, R2.1, or R2.2 and any approved regional variances. 
8.3. Level 3:
Not applicable.
8.4. Level 4:
Did not meet more than one of the regional requirements defined in R1.1, R1.2, R1.3, R.2.1, and R2.2 and any approved Regional variances.
E. Regional Differences

None identified.
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