Standard PRC-0xx-1 — Automatic Underfrequency Load Shedding

A. Introduction

1. Title:
Automatic Underfrequency Load Shedding
2. Number:
PRC-0xx-1
3. Purpose:
Provide system preservation measures by implementing coordinated automatic Underfrequency Load Shedding (UFLS) programs to arrest declining Bulk Electric System frequency.
4. Applicability:

4.1. Reliability Coordinator 
4.2. Transmission Operator

4.3. Transmission Owner

4.4. Distribution Provider
5. Effective Date:
TBD
B. Requirements

R1. TOs and DPs with end use load shall each implement an UFLS plan or shall participate with one or more geographically contiguous TOs and DPs to collectively implement a single UFLS plan.  Alternatively, the RE may designate LSEs within a defined geographic area as responsible for this requirement instead of TOs and DPs.  Each UFLS plan shall conform to the following:

R1.1. Each plan shall cover a minimum of 25 percent of (forecast peak, seasonal, hourly, year round, etc., as specified by RE) load, or higher as specified by the RE in the pro-forma regional standard.

R1.2. UF load shedding blocks (steps) shall be size limited to prevent UFLS caused frequency overshoots exceeding 60.5 Hz.  [Conformance to this requirement can be verified by simulation.]

R1.3. UF trip points and time delays shall be selected to allow a minimum of X minutes/seconds between completion of UFLS operations and permissible UF generator tripping as specified in PRC-024 (?) while assuming a constant system frequency.  [Alternatively, could specify the lower bound on UFLS Hz settings.  Either way a generator UF standard needs to be defined first.]

R1.4. UF trip points and time delays shall be selected such that for load-generation imbalances less than or equal to the load of any UFLS block, activation of the next lower frequency block is prevented.  [Rate of Hz decline is primarily a function of aggregate inertia and load-generation imbalance.  A given block should be tripped before Hz declines into the pickup range of the next block.  Set max time delays and min Hz separation between trip points accordingly.  The objective is to help prevent overshoot.]

R1.5. UFLS relay under-voltage inhibits shall be set no higher than 80 percent voltage.

R2. TOs and DPs, or alternatively LSEs as designated by the RE, shall make available the following data to the Regional UFLS database on request.  The data shall be supplied in a format and level of detail as determined by the RE.

R2.1. UFLS relay UF trip points (Hz)

R2.2. Amount of load shed at each trip point (MW or percent)

R2.3. Total relay operating and delay times (cycles or seconds)

R2.4. Circuit breaker operating times (cycles or seconds)

R2.5. Relay under-voltage inhibit settings (% voltage)

R3. TOs and DPs with automatic UF tie tripping, automatic UF islanding, other UF automatic schemes, or other schemes that are part of or impact the UFLS plan shall document such schemes in sufficient detail to allow modeling in dynamic simulations.  This documentation shall be made available to the TP and PC on request.

R4. TOs and DPs with automatic load restoration schemes, if permitted within the region, or alternatively LSEs as designated by the RE, shall make available the following data to the regional UFLS database on request.  The data shall be supplied in a format and level of detail as determined by the RE.

R4.1. Frequency at which load is restored (Hz)

R4.2. Amount of load restored at each stage (MW or percent)

R4.3. Total time delay to restore load (cycles or seconds)

[I think we should propose a requirement on permissible generator UF tripping to forward to Project 2007-9.  Granted, we would not be able to control what happens to it after that, but at least that team would know what we forward them is a point of reference for the UFLS standard (R1.3).]

R5. GOs shall set UF tripping protection on each generator in conformance with Figure X.  [Figure X to be devised.]

R5.1. RX.1 GOs with generator UF tripping protection set at any UF level with a delay time less than specified in Figure X may achieve compliance with RX by arranging for a block of load equal to or greater than the generator MW dispatch to be tripped at the same time as the generator is tripped when due to an UF condition.

R5.2. RX.2 GOs shall make available generator UF trip characteristics consisting of frequency trip settings (Hz) and time delays (cycles or seconds) for each unit to the Regional UFLS database on request.

R6. Reliability Coordinator/Planning Coordinator shall provide documentation of the analysis of the UFLS program to its Regional Entity and NERC
 as scheduled after the system event. [Violation Risk Factor: Lower] 
-----------------------------------------------------------------------------------------------------------

Generator issues affecting system frequency (refer to Project 2007-9):

1) Auto generator reconnect (wind farms, distributed generation)

2) Generator load controllers superceding governor operation

3) Governor modeling verification for doing UFLS studies

Emergency Operations issue (refer to Project 2007-8):

1) Manual load shedding

Miscellaneous issues to defer to Regions (?)

1) Permissibility of auto load restoration and any associated restrictions

2) Need for transmission shunt caps tripping on UF in addition to OV

3) Any requirements associated with UFLS geographic distribution

4) Any restrictions on overlapping UFLS / UVLS load

5) Any requirements beyond R1 for probable islands

C. Measures

M1. Each Transmission Owner’s, Transmission Operator’s, Load-Serving Entity’s and Distribution Provider’s documentation of the UFLS program performance following an underfrequency event includes all elements identified in Reliability Standard PRC-009-0_R1.

M2. Each Transmission Owner, Transmission Operator, Load-Serving Entity and Distribution Provider that owns or operate a UFLS program, shall have evidence it provided documentation of the analysis of the UFLS program performance following an underfrequency event as specified in Reliability Standard PRC-009-0_R1.

D. Compliance

6. Compliance Monitoring Process

6.1. Compliance Monitoring Responsibility

Compliance Monitor: Regional Reliability Organization.

6.2. Compliance Monitoring Period and Reset Time Frame

On request 90 calendar days after the system event.

6.3. Data Retention

None specified.

6.4. Additional Compliance Information

None.

7. Levels of Non-Compliance

7.1. Level 1:
Analysis of UFLS program performance following an actual underfrequency event below the UFLS set point(s) was incomplete in one or more elements in Reliability Standard PRC-009-0_R1.

7.2. Level 2:
Not applicable.

7.3. Level 3:
Not applicable.

7.4. Level 4:
Analysis of UFLS program performance following an actual underfrequency event below the UFLS set point(s) was not provided.

E. Regional Differences

None identified.

F. Associated Documents

Version History

	Version
	Date
	Action
	Change Tracking

	0
	April 1, 2005
	Effective Date
	New

	0
	April 4, 2007
	Regulatory Approval — Effective Date
	New

	
	
	
	

	
	
	
	








�When posting for comment, ask the question if this report be provided or made available to any other entity for review
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