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	III. System Protection and Control

D. Under Frequency Load Shedding 

	Title
	Under Frequency Load Shedding
	
	

	Purpose
	Provide last resort system preservation measures in an attempt to prevent system blackout by implementing an Under Frequency Load Shedding program requiring LSEs and other end users of electricity on the bulk electric system to drop loads to arrest declining system frequency during capacity shortages resulting from system islanding or other major system disturbances.
	
	S1.
A Regional UFLS program shall be planned and implemented in coordination with other UFLS programs, if any, within the Region and, where appropriate, with neighboring Regions. The Regional UFLS program shall be coordinated with generation control and protection systems, undervoltage and other load shedding programs, Regional load restoration programs, and transmission protection and control systems.



	Effective Date
	February 8, 2005
	
	

	Section 1
	
	
	

	Applicability
	Regional Reliability Organizations 
	
	

	Requirements
	R1.
Each Region shall develop, coordinate, and document a Regional UFLS Program, which shall address the following:

1. Requirements for coordination of UFLS programs within the subregions, Region, and, where appropriate, among Regions.

2. Design details shall include, but are not limited to:

a. Frequency set points 

b. Size of corresponding load shedding blocks (% of connected loads)

c. intentional and total tripping time delays

d. generation under frequency and volts/hz protection

e. tie tripping schemes

f. islanding schemes

g. automatic load restoration schemes

h. any other schemes that are part of or impact the UFLS programs

3. A Regional UFLS program database.  This database shall be updated as specified in the Regional program (but at least every five years) and shall include sufficient information to model the UFLS program in dynamic simulations of the interconnected transmission systems. 

4. Technical assessment and documentation of the effectiveness of the design and implementation of the Regional UFLS program.  This technical assessment shall be conducted periodically and shall (at least every five years or as required by changes in system conditions) include, but not be limited to:

a. A review of the frequency set points and timing, and 

b. Dynamic simulation of possible disturbance that cause the Region or portions of the Region to experience the largest imbalance between demand (load) and generation.


	
	Not applicable.


	Measures
	I. Documentation of the UFLS Program
II. Current UFLS Database

III. Technical Assessment and its Documentation
	
	M1.
Each Region shall develop, coordinate, and document a Regional UFLS program, which shall include the following:

3. Requirements for coordination of UFLS programs within the subregions, Region, and, where appropriate, among Regions.

4. Design details shall include, but are not limited to:

i. size of coordinated load shedding blocks (% of connected load)

j. corresponding frequency set points

k. intentional and total tripping time delays

l. related generation protection

m. tie tripping schemes

n. islanding schemes

o. automatic load restoration schemes

p. any other schemes that are part of or impact the UFLS programs

3. A Regional UFLS program database.  This database shall be updated as specified in the Regional program (but at least every five years) and shall include sufficient information to model the UFLS program in dynamic simulations of the interconnected transmission systems. 

5. Technical assessment and documentation of the effectiveness of the design and implementation of the Regional UFLS program.  This technical assessment shall be conducted periodically and shall (at least every five years or as required by changes in system conditions) include, but not be limited to:

b. A review of the frequency set points and timing, and 

c. Dynamic simulation of possible disturbance that cause the Region or portions of the Region to experience the largest imbalance between demand (load) and generation.



	Regional Differences
	None

	
	None

	Compliance Monitoring Process
	Documentation of each Region’s UFLS program and its database information shall be provided to NERC on request (within 30 days).  Documentation of the technical assessment of the UFLS program shall also be provided to NERC on request (within 30 days).
                      
	
	Documentation of each Region’s UFLS program and its database information shall be provided to NERC on request (within 30 days).  Documentation of the technical assessment of the UFLS program shall also be provided to NERC on request (within 30 days).


	Levels of Non Compliance


	Level 1 ( Documentation demonstrating the coordination of the Regional UFLS program was incomplete in one of the requirements in Measure M1.

Level 2 ( N/A

Level 3 ( N/A

Level 4 ( Documentation demonstrating the coordination of the Regional UFLS program was incomplete in two or more requirements or documentation demonstrating the coordination of the Regional UFLS program was not provided, or an assessment was not completed in the last five years.


	
	Level 1 ( Documentation demonstrating the coordination of the Regional UFLS program was incomplete in one of the requirements in Measure M1.

Level 2 ( N/A

Level 3 ( N/A

Level 4 ( Documentation demonstrating the coordination of the Regional UFLS program was incomplete in two or more requirements or documentation demonstrating the coordination of the Regional UFLS program was not provided, or an assessment was not completed in the last five years.



	Section 2
	
	
	

	Applicability
	LSEs , Distribution Companies, other End Users of Electricity on the bulk electric system
	
	Entities owning, operating, or required (by the Regions) to have an UFLS program.

	Requirements
	R1. Those entities owning or operating an UFLS program   shall ensure that their programs are consistent with Regional UFLS program requirements. Such entities shall provide and annually update their UFLS data as necessary for the Region to maintain and update an UFLS program database.
	
	

	Measures
	IV. Consistency with the Regional UFLS requirements
	
	M2.
Those entities owning or operating an UFLS program shall ensure that their programs are consistent with Regional UFLS program requirements as specified in Measure III.D.M1.  Such entities shall provide and annually update their UFLS data as necessary for the Region to maintain and update an UFLS program as specified in Measure III.D.M1.

	Regional Differences
	None

	
	None

	Compliance Monitoring Process
	The documentation of an entity’s UFLS program shall be provided to the Region Reliability Council on request (within 30 days).

             
	
	The documentation of an entity’s UFLS program shall be provided to the Region on request (within 30 days).



	Levels of Non Compliance


	Level 1 ( Evaluations of entity UFLS programs for consistency with the Regional UFLS program were incomplete/inconsistent in one or more requirements of Measure III.D.M1 but is consistent with the required load shed.

Level 2 ( The amount of load shedding is less than 95% of the regional requirements in any of the load steps.

Level 3 ( The amount of load shedding is less than 90% of the regional requirements in any of the load steps.
Level 4 ( The amount of load shedding is less than 85% of the regional requirements on any of the load steps, or evaluations of entity UFLS programs for consistency with the Regional UFLS program were not provided.


	
	Level 1 ( Evaluations of entity UFLS programs for consistency with the Regional UFLS program were incomplete/inconsistent in one or more requirements of Measure III.D.M1 but is consistent with the required load shed.

Level 2 ( The amount of load shedding is less than 95% of the regional requirements in any of the load steps.

Level 3 ( The amount of load shedding is less than 90% of the regional requirements in any of the load steps.
Level 4 ( The amount of load shedding is less than 85% of the regional requirements on any of the load steps, or evaluations of entity UFLS programs for consistency with the Regional UFLS program were not provided.



	Section 3
	
	
	

	Applicability
	LSEs , Distribution Companies, other End Users of Electricity on the bulk electric system
	
	Entities owning, operating, or required (by the Regions) to have an UFLS program.

	Requirements
	R2.
UFLS equipment owners shall have an UFLS equipment maintenance and testing program in place.  This program shall include UFLS equipment identification, the schedule for UFLS equipment testing, and the schedule for UFLS equipment maintenance. 


	
	

	Measures
	I. Documentation and implementation of UFLS equipment maintenance and testing program.


	
	M3.
UFLS equipment owners shall have an UFLS equipment maintenance and testing program in place.  This program shall include UFLS equipment identification, the schedule for UFLS equipment testing, and the schedule for UFLS equipment maintenance. 



	Regional Differences
	None

	
	None

	Compliance Monitoring Process
	Provide Documentation of UFLS equipment maintenance and testing program and documentation of implementation of it to Regions on Request (within 30 days).

             
	
	

	Levels of Non Compliance


	Level 1 ( Documentation of the maintenance and testing program was incomplete, but records indicate implementation was on schedule.

Level 2 ( Complete documentation of the maintenance and testing program was provided, but records indicate that implementation was not on schedule.

Level 3 ( Documentation of the maintenance and testing program was incomplete, and records indicate implementation was not on schedule.

Level 4 ( Documentation of the maintenance and testing program, or its implementation was not provided.


	
	Level 1 ( Documentation of the maintenance and testing program was incomplete, but records indicate implementation was on schedule.

Level 2 ( Complete documentation of the maintenance and testing program was provided, but records indicate that implementation was not on schedule.

Level 3 ( Documentation of the maintenance and testing program was incomplete, and records indicate implementation was not on schedule.

Level 4 ( Documentation of the maintenance and testing program, or its implementation was not provided.



	Section 4
	
	
	

	Applicability
	LSEs , Distribution Companies, other End Users of Electricity on the bulk electric system
	
	Entities owning, operating, or required (by the Regions) to have an UFLS program.

	Requirements
	R3.
Those entities owning or operating UFLS programs shall analyze and document  their UFLS program performance in accordance with Region’s UFLS Program, including the performance of UFLS equipment and program effectiveness following system events resulting in system frequency excursions below the initializing set points of the UFLS program.  The analysis shall include, but not be limited to:

1)
A description of the event including initiating conditions

2)
A review of the UFLS set points and tripping times

3)
A simulation of the event

4)
A summary of the findings


	
	

	Measures
	I. Analysis and documentation of UFLS program performance for underfrequency events below the UFLS set points.


	
	M4. 
Those entities owning or operating UFLS programs shall analyze and document  their UFLS program performance in accordance with Standard III.D. S1-S2, M1, including the performance of UFLS equipment and program effectiveness following system events resulting in system frequency excursions below the initializing set points of the UFLS program.  The analysis shall include, but not be limited to:

1)
A description of the event including initiating conditions

2)
A review of the UFLS set points and tripping times

3)
A simulation of the event

4)
A summary of the findings



	Regional Differences
	None

	
	None

	Compliance Monitoring Process
	Documentation of the analysis shall be provided to the Regions and NERC on request 90 days after the system event.

             
	
	Documentation of the analysis shall be provided to the Regions and NERC on request 90 days after the system event.



	Levels of Non Compliance


	Level 1

Analysis of UFLS program performance following an actual underfrequency event below the UFLS set point(s) was incomplete in one or more requirements of Measurement M4.

Level 2

Not applicable.

Level 3

Not applicable

Level 4

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


	
	Level 1

Analysis of UFLS program performance following an actual underfrequency event below the UFLS set point(s) was incomplete in one or more requirements of Measurement M4.

Level 2

Not applicable.

Level 3

Not applicable

Level 4

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











































