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

A. Introduction

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

· Reliability Coordinator (RC) 

· Transmission Operator (TOP)

· Transmission Owner (TO)

· Distribution Provider (DP)

· Generator Owner (GO)
5. Effective Date:
TBD
B. Requirements

R1. TOs and DPs with end use load connected to their facilities shall each implement an UFLS Program or shall participate with one or more geographically contiguous TOs or DPs to collectively implement a single UFLS Program.  UFLS Programs shall be implemented per the applicable Regional Standard where the TO or DP geographically resides.  Each UFLS Program shall conform to the following.
R1.1. Each UFLS program shall meet the following performance requirements when an island is formed with a generation deficiency up to [25] percent of the active power load within the island:

R1.1.1. Frequency decline will be arrested at no less than [58.0] Hz.

R1.1.2. Frequency will be recovered to at least [58.5] Hz within [10] seconds and at least [59.5] Hz within [30] seconds.

R1.1.3. Frequency overshoot resulting from operation of the UFLS program shall not exceed [61.0] Hz for any duration and shall not exceed [60.5] Hz for greater than [30] seconds.
R1.2. The maximum amount of load shed by operation of the UFLS program shall be the minimum number of UFLS program blocks required to eliminate the generation deficiency within the island.
R2. TOs and DPs or, by specific alternative agreement, LSEs with automatic load restoration programs, if permitted within the region,  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 UFLS database:.

· Frequency at which load is restored (Hz)

· Amount of load restored at each stage (MW or percent)

· Amount of BES capacitors restored at each stage (Mvar or percent)

· 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).]

R3. GOs shall set underfrequency tripping protection on each generator in conformance with Figure X.  [Figure X to be devised.]

· RX.1 GOs with generator underfrequency tripping protection set at any underfrequency level with a delay time less than specified in Figure X may  comply 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 underfrequency condition.

· RX.2 GOs shall provide generator underfrequency trip characteristics consisting of frequency trip settings (Hz) and time delays (cycles or seconds) for each unit to the Regional UFLS database within X days of request.

R4. The Reliability Coordinator and Planning Coordinator shall each provide documentation of the analysis of the UFLS program to its Regional Entity and NERC
 as scheduled after a system event. [Violation Risk Factor: Lower] Alternatively, the RC and PC may submit documentation of a jointly prepared analysis.
-----------------------------------------------------------------------------------------------------------

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

1) Auto generator reconnect (wind farms, distributed generation)  HSM:  We probably should draft a requirement that no auto reconnect is allowed following an underfrequency event when the post-event frequency is lower than X Hz.  This frequency may differ between Interconnections.

2) Generator load controllers superceding governor operation—HSM:  shouldn’t this be covered in a different standard?

3) Governor modeling verification for doing UFLS studies—HSM:  shouldn’t this be covered in a different standard?

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

1) Manual load shedding—HSM:  We probably should draft a requirement addressing the need to perform additional manual load shedding following an underfrequency event when the post-event frequency is lower than X Hz.  This frequency may differ between Interconnections.

Miscellaneous issues to defer to Regions (?)—HSM:  Does this mean these should be covered in the pro-forma for the Regional Standards?

1) Permissibility of auto load restoration and any associated restrictions

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

3) Any requirements associated with UFLS geographic distribution

4) Any restrictions on overlapping UFLS / undervoltage load shedding (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.
M3. What about the RC and PC per Requirement 6?
D. Compliance

6. Compliance Monitoring Process

6.1. Compliance Monitoring Responsibility

Compliance Monitor: Regional Entity
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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