Standard PRC-019-1 — Coordination of Generating Unit/Facility Voltage Regulating Controls with Generating Unit/Facility Capabilities and Protection

A. Introduction

1. Title: 
Coordination of Generating Unit/Facility Voltage Regulating Controls with Generating Unit/Facility Capabilities and Protection
2. Number: 
PRC-019-1

3. Purpose:   To improve the reliability of the Bulk Electric System by preventing tripping of generating units/facilities due to mis-coordination of generating unit/facility voltage regulating controls and limit functions with generator capabilities and protection system settings.

4. Applicability


Generator Owners

5. Proposed Effective Dates: [Note: must align with MOD-025] 

The standard is effective the first day of the first calendar quarter after applicable regulatory approvals (or the standard otherwise becomes effective the first day of the first calendar quarter after NERC Board of Trustees adoption in those jurisdictions where regulatory approval is not required).  

Each Generator Owner shall be compliant with Requirements 1 and 2 of the standard based on the following phased implementation schedule:

No less than 25% of a Generator Owner’s units/facilities shall be fully compliant with Requirements 1 and 2 within 2 years of the effective date of the standard.

No less than 50% of a Generator Owner’s units/facilities shall be fully compliant with Requirements 1 and 2 within 3 years of the effective date of the standard.

No less than 75% of a Generator Owner’s units/facilities shall be fully compliant with Requirements 1 and 2 within 4 years of the effective date of the standard.

No less than 100% of a Generator Owner’s units/facilities shall be fully compliant with Requirements 1 and 2 within 5 years of the effective date of the standard.

B. Requirements

R1:  Each Generator Owner shall coordinate generating unit/facility voltage regulating system controls, including limiters and protective functions, with the generating unit/facility capabilities and protective relays through an evaluation of:

· the in-service voltage regulating system control, limiting, and protection functions

· the in-service generator protection system settings

· the generating equipment capabilities

· the steady state stability limit (if applicable)
R2.
Each Generator Owner shall review coordination described by requirement R1 of this standard at least every five years or within 90 calendar days following the identification or implementation of a change that is expected to affect its coordination. [The periodicity shall match MOD-025.]
C. Measures

M1. 
The Generator Owner shall have evidence the generating unit/facility voltage regulating system limiters and protection are coordinated in accordance with the requirements of R1
.   The evidence demonstrates:

· That the limiters will operate before the protection

· That the protection will operate before conditions exceed equipment capabilities, including the steady state stability limit.

This evidence includes documentation such as tables or plots defining the Equipment Capabilities, and Operating Region for the Limiters and Protection Elements, which may include, but not be limited to:


· Generator Reactive Capability Curve Plots showing limiters and protection curves

· Inverse Time Limit/Protection Characteristic Plots

· Short-Term Thermal Capabilities (time vs. field current or time vs. stator current) showing limiter and protection curves.

· R-X diagram plots

The limiters and protective functions utilized in the generating unit /facility voltage regulating system may include, but is not limited to:

· Under Excitation Limiter and Protection

· Over Excitation Limiter and Protection

· Volts per Hertz Limiter and Protection

· Stator Current Limiter and Protection
· Inverter Voltage and Current Limiters and Protection
The standard does not require the installation or activation of any of the above limiters or protective functions.

M2.
The Generator Owner shall have evidence the coordination of the generator voltage regulating system limiters and generator protection settings has been reviewed per the requirements of R2. Evidence documentation may include comparisons of previous coordinated limiter and protection settings against current limiter and protection settings.  Changes that could trigger a review may include by are not limited to changes such as:
·    Voltage Regulating equipment change
·    Protection systems settings or component changes
·    Generating capability changes
·    Generator step up transformer change 
� It is intended that the GO assure the steady state characteristics of the AVRs are reviewed and coordinated with the Generator Capability Curve, the steady state stability limit, the loss of excitation relay (ANSI standard device # 40), Field thermal limits, and V/Hz limitations.  It is intended to have the GO verify steady state characteristics of the generator when operating within the normal AVR control loop.





