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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.
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I. Introduction XE "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 IIIA).
2) Document the GSFT-TF recommended exemption criteria (Section IIIA) and sister unit philosophy (Section IIIB).
II. Definitions XE "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.
III. Requirements/Expectations XE "Requirements/Expectations"  

A. Generator Exemption Criteria XE "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 MVA 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.  




Table 1:  Generation Exemption Criteria
	Generator

Interconnected kV or MVA Size
	Study Documentation of Coordination of Generator Voltage Regulator Controls with Unit Capabilities and Protection Required

	< 100 kV
	No

	> 100kV
&
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 75 MVA 
	No

	>100kV

&

> 75 MVA
	Yes


B. Sister Unit/Equipment Verification Guidelines
 XE "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 XE "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]
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]

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 1st 20% compliant with Requirement 2 and Requirement 3

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

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

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

Six years beyond Board of Trustee adoption 5th 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

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

6. Compliance Monitoring Process

6.1. Compliance Monitoring Responsibility

NERC for the Regional Reliability Organization.

Regional Reliability Organization for Generator Owners.

6.2. Compliance Monitoring Period and Reset Timeframe
The compliance reset period is one calendar year.
6.3. 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.

6.4. 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.

7. Levels of Non-Compliance

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

7.2. 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.

7.3. Level 3: Not applicable.

7.4. 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.
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Equations used to plot the different segments of the Generator Capability Curve.
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NOMINAL VOLTAGE – 22 KV











NOMINAL VOLTAGE – 22KV
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