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	Title
	Undervoltage Load Shedding 
	Sections


	III. System Protection and Control

E. Under Voltage Load Shedding 
	

	Purpose
	Provide system preservation measures in an attempt to prevent system voltage collapse or voltage instability by implementing an Undervoltage Load Shedding program requiring end users of electricity on the bulk electric system to drop loads.
	
	
	

	Effective Date
	February 8, 2005
	Approval  -Dates
	III.E.M1 – October 9, 2004

III.E.M2 – October 9, 2004

III.E.M3 – April, 2004

III.E.M4 -  April, 2004

III.E.M5 – October 9. 2004
	

	Standard Applicability
	Section 1 – Load-serving Entity, Transmission Owner and Distribution Provider

Section 2 – Regional Reliability Council

Section 3 – Load-serving Entity, Transmission Owner, Transmission Operator and Distribution Provider that owns an under voltage load shedding system

Section 4 – Load serving entity, Transmission Owner, Transmission Operator and Distribution provider that owns an under voltage load shedding system

Section 5 - Load-serving Entity, Transmission Owner, Transmission Operator, Distribution Provider that owns or operates an undervoltage load shedding program
	Applicability
	M1 –  UVLS owners and operators.
M2 – Regions

M3 – UVLS owners and operators.

M4 – UVLS owners and operators

M5 - UVLS owners and operators.

	

	

	Section 1
	Undervoltage Load Shedding Program Documentation
	III.E.M1

Brief Description
	Undervoltage load shedding program documentation.
	

	Section 1 Applicability
	The Responsible Entity may be any of the following:

Load-serving Entity, Transmission Owner, Transmission Operator and Distribution Provider
	III.E.M1

Applicability
	UVLS owners and operators.
	

	Section 1 Requirements
	R1-1.
The Responsible Entity (Load-serving Entity, Transmission Owner, Transmission Operator and Distribution Provider) that owns or operates undervoltage loadshedding programs shall document their undervoltage loadshedding programs including descriptions of the following design details:

a. size of customer demand (load) blocks (% of connected load)

b. corresponding voltage set points

c. relay and breaker operating times

d. intentional delays

e. related generation protection

f. islanding schemes

g. automatic load restoration schemes

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

R1-2. The Responsible Entity that owns or operates undervoltage loadshedding programs shall provide documentation of the undervoltage load shedding program to the appropriate Regional Reliability Council(s) and NERC on request (five business days).
	III.E.M1

Standard

III.E.M1

Measurement
	S1.
Automatic undervoltage load shedding (UVLS) programs shall be planned and implemented in coordination with other UVLS programs in the Region and, where appropriate, with neighboring Regions.

S2.
All UVLS programs shall be coordinated with generation control and protection systems, underfrequency load shedding programs, Regional load restoration programs, and transmission protection and control programs.

M1.  Those entities owning or operating UVLS programs shall document their UVLS programs including descriptions of the following design details:  size of customer demand (load) blocks (% of connected load), corresponding voltage set points, relay and breaker operating times, intentional delays, related generation protection, islanding schemes, automatic load restoration schemes, or any other schemes that are part of or impact the UVLS programs.

Documentation of the UVLS programs shall be provided to the appropriate Regions and NERC on request (five business days). 
	

	Section 1 Measures
	M1-1. The Responsible Entity shall have documentation of its undervoltage load shedding program that includes all items specified in R1-1.

M1-2. The Responsible Entity shall have evidence it provided the appropriate Regional Reliability Council(s) and NERC with documentation of its undervoltage load shedding program on request (five business days).
	III.E.M1

Items to be Measured
	
	

	Section 1 Regional Differences
	None identified


	
	None identified
	

	Section 1 Compliance Monitoring Process
	On request (five business days).

Regional Reliability Council
	III.E.M1

Timeframe

III.E.M1

Compliance Monitoring Responsibility
	On request (five business days).

Regions


	

	Section 1 Levels of Non Compliance


	Level 1 - Documentation of the undervoltage load shedding program was provided, but was incomplete.

Level 2 - Not applicable.

Level 3 - Not applicable.

Level 4 - Documentation of the undervoltage load shedding program was not provided.
	III.E.M1

Levels of Non-compliance
	Level 1 - Documentation of the UVLS program was provided, but was incomplete.

Level 2 - Not applicable.

Level 3 - Not applicable.

Level 4 - Documentation of the UVLS program was not provided.
	


	

	Section 2
	Undervoltage load shedding program database.
	III.E.M2

Brief Description
	Undervoltage load shedding program database.
	

	Section 2 Applicability
	Regional Reliability Council
	III.E.M2

Applicability
	Regions.


	

	Section 2 Requirements
	R2-1.   The Regional Reliability Council shall maintain and annually update an undervoltage load shedding program database. This database shall include sufficient information to model the undervoltage load shedding program in dynamic simulations of the interconnected transmission systems, including the following items:


1)
Type of undervoltage load shedding equipment,


2)
Voltage set point(s),


3)
Time delay from initiation to trip signal, and


4)
Amount of demand interrupted at peak or other specified level.

R2-2.  The Regional Reliability Council shall update the database annually, and shall provide the current database to NERC on request (within 30 business days).
	III.E.M2

Standard

III.E.M2

Measurement
	S1.
Automatic undervoltage load shedding (UVLS) programs shall be planned and implemented in coordination with other UVLS programs in the Region and, where appropriate, with neighboring Regions.

M2.
Each Region shall maintain and annually update an UVLS program database. This database shall include sufficient information to model the UVLS program in dynamic simulations of the interconnected transmission systems, including the following items:


1)
Type of UVLS equipment,


2)
Voltage set point(s),


3)
Time delay from initiation to trip signal, and


4)
Amount of demand interrupted at peak or other specified level.

While the database shall be updated annually, the current database shall be provided to NERC on request (within 30 business days).
	

	Section 2 Measures
	The Regional Reliability Council shall have an undervoltage load shedding program database that contains the items identified in Reliability Standard 068-R2-1.

The Regional Reliability Council shall have evidence that it provided its current undervoltage load shedding program database to NERC as specified in Reliability Standard 068-R2-2.
	III.E.M2

Items to be Measured
	UVLS program database. 


	

	Section 2 Regional Differences
	None Identified
	
	None identified
	

	Section 2 Compliance Monitoring Process
	Database to be updated annually.

Current database on request (30 business days).

NERC
	III.E.M2

Timeframe

III.E.M2

Compliance Monitoring Responsibility


	Database to be updated annually.

Current database on request (30 business days).

NERC
	

	Section 2 Levels of Non-compliance
	Level 1 – An undervoltage load shedding program database was provided, but was incomplete. 

Level 2 - Not applicable.

Level 3 -  Not applicable.

Level 4 – An undervoltage load shedding program database was not provided.
	III.E.M2

Levels of Non-compliance
	Level 1 - A UVLS program database was provided, but was incomplete. 

Level 2 - Not applicable.

Level 3 - Not applicable.

Level 4 - A UVLS program database was not provided.
	

	

	Section 3
	Technical Assessment of the Design and Effectiveness of Undervoltage Load Shedding Program
	III.E.M3

Brief Description
	Technical Assessment of the Design and Effectiveness of UVLS Program
	

	Section 3 Applicability
	Load Serving Entity, Transmission Owner, Transmission Operator, and Distribution Provider 
	III.E.M3

Applicability
	UVLS owners and operators.
	

	Section 3 Requirements
	R3-1.
The Load-serving Entity, Transmission Owners, Transmission Operator, and Distribution Provider that owns or operates undervoltage load shedding programs shall periodically (at least every five years or as required by changes in system conditions) conduct and document a technical assessment of the effectiveness of their undervoltage load shedding programs.  

This technical assessment shall include, but is not limited to: 

· Coordination of the UVLS programs with other protection and control systems in the Region and with other Regions, as appropriate.

· Simulations that demonstrate that the UVLS programs performance is consistent with the Standard 51.

· A review of the voltage set points and timing.

R3-2  The Load-serving Entity, Transmission Owners, Transmission Operator, and Distribution Provider that owns or operates undervoltage load shedding programs shall provide documentation of its current undervoltage load shedding program’s technical assessment to the appropriate Regional Reliability Councils and NERC on request (30 days).
	III.E.M3

Standard

III.E.M3

Measurement
	S1.
Automatic undervoltage load shedding (UVLS) programs shall be planned and implemented in coordination with other UVLS programs in the Region and, where appropriate, with neighboring Regions.

M3.
Those entities owning or operating UVLS programs shall periodically (at least every five years or as required by changes in system conditions) conduct and document a technical assessment of the effectiveness of their UVLS programs.  

This technical assessment shall include, but is not limited to: 

· Coordination of the UVLS programs with other protection and control systems in the Region and with other Regions, as appropriate.

· Simulations that demonstrate that the UVLS programs performance is consistent with the I.A Standards.

· A review of the voltage set points and timing.

Documentation of the current UVLS technical assessment shall be provided to the appropriate Regions and NERC on request (30 days).


	

	Section 3 Measures
	M3-1.  The Load-serving Entity, Transmission Owner, Transmission Operator, and Distribution Provider that owns or operates undervoltage load shedding programs shall include the elements identified in Reliability Standard 068-R3-1. 

M3-2.  The Load-serving Entity, Transmission Owners, Transmission Operator, and Distribution Provider that owns or operates undervoltage load shedding programs shall have evidence it provided documentation of its current undervoltage load shedding program’s technical assessment to the Regional Reliability Councils and NERC as specified in Reliability Standard 068-R3-2.
	III.E.M3

Items to be Measured
	Technical assessment of the design and effectiveness of UVLS programs.


	

	Section 3 Regional Differences
	None identified


	
	None identified
	

	Section 3 Compliance Monitoring Process
	Technical assessments every five years or as required by system changes.

Current technical assessment on request (30 days).

Regional Reliability Councils.  Each Region shall report compliance and violations to NERC via the NERC Compliance Reporting process.


	III.E.M3

Timeframe

III.E.M3

Compliance Monitoring Responsibility
	Technical assessments every five years or as required by system changes.

Current technical assessment on request (30 days).

Region. Each Region shall report compliance and violations to NERC via the NERC Compliance Reporting process.


	

	Section 3 Levels of Non Compliance


	Level 1 ( N/A

Level 2 ( N/A

Level 3 ( N/A

Level 4 ( A technical assessment of the undervoltage load shedding programs did not address one of the requirements listed in Reliability Standard 068-R2 or a technical assessment of the undervoltage load shedding programs was not provided.


	III.E.M3

Levels of Non Compliance


	Level 1 ( N/A

Level 2 ( N/A

Level 3 ( N/A

Level 4 ( A technical assessment of the UVLS programs did not address one of the requirements listed in M3 above or a technical assessment of the UVLS programs was not provided.
	

	

	Section 4
	Under voltage load shedding system maintenance and testing.
	III.E.M4

Brief Description
	Under voltage load shedding system maintenance and testing.
	

	Section 4 Applicability
	Load serving Entity, Transmission Owner, Transmission Operator and Distribution provider that owns an under voltage load shedding system 
	III.E.M4

Applicability 
	UVLS owners and operators.
	

	Section 4 Requirements
	R4-1.
The Load-serving Entity, Transmission Owner, and Distribution Provider that owns an under voltage load shedding system shall have a system maintenance and testing program(s) in place. The program(s) shall include:

a.
Under voltage load shedding system identification shall include but is not limited to:

· relays

· instrument transformers

· communications systems, where appropriate

· batteries

b.
Documentation of maintenance and testing intervals and their basis

c.
Summary of testing procedure

d.
Schedule for system testing

e.
Schedule for system maintenance

f.
Date last tested/maintained

R4-2.  The Load-serving Entity, Transmission Owner, and Distribution Provider that owns an under voltage load shedding system shall provide documentation of the program and its implementation to the appropriate Regions and NERC on request (within 30 days).
	III.E.M4

Standard

III.E.M4

Measurement


	S1.
Automatic undervoltage load shedding (UVLS) programs shall be planned and implemented in coordination with other UVLS programs in the Region and, where appropriate, with neighboring Regions.

M4.
Under voltage load shedding system owners shall have a system maintenance and testing program(s) in place. The program(s) shall include:

a. Under voltage load shedding system identification shall include but is not limited to:

· relays

· instrument transformers

· communications systems, where appropriate

· batteries

b. Documentation of maintenance and testing intervals and their basis

c. Summary of testing procedure

d. Schedule for system testing

e. Schedule for system maintenance

f. Date last tested/maintained

Documentation of the program and its implementation shall be provided to the appropriate Regions and NERC on request (within 30 days).
	

	Section 4 Measures
	M4-1. The Load-serving Entity, Transmission Owner, and Distribution Provider that owns an under voltage load shedding system shall have documentation that its undervoltage load shedding equipment maintenance program conforms with Standard 068-R4-1.

M4-2.  The Load-serving Entity, Transmission Owner, and Distribution Provider that owns an under voltage load shedding system shall have evidence it provided documentation of its undervoltage load shedding maintenance program and its implementation as specified in Standard 068-R4-2.
	III.E.M4

Items to be Measured
	Each entity’s UVLS equipment maintenance program.


	

	Section 4 Regional Differences
	None identified


	
	None identified
	

	Section 4 Compliance Monitoring Process
	On request (30 business days).

Regional Reliability Council
	III.E.M4

Timeframe

III.E.M4

Compliance Monitoring Responsibility
	On request (30 business days).

Region
	

	Section 4 Levels of Non Compliance


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

Level 2 - Compliance 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 - Compliance 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 5
	Analysis and Documentation of Undervoltage Load Shedding Program Performance
	III.E.M5

Brief Description
	Analysis and Documentation of UVLS Program Performance
	

	Section 5 Applicability
	Load-serving Entity, Transmission Owner, Transmission Operator, Distribution Provider that owns or operates an undervoltage load shedding program
	III.E.M5

Applicability
	UVLS owners and operators.
	

	Section 5 Requirements
	R5-1.
The Load-serving Entity, Transmission Owner, and Distribution Provider that owns or operates an undervoltage load shedding program shall analyze and document all undervoltage load shedding operations, misoperations, and failures to operate.  Documentation of the analysis shall include a review of the undervoltage load shedding set points and tripping times and a summary of the findings.

R5-2.  The Load-serving Entity, Transmission Owner, and Distribution Provider that owns or operates an undervoltage load shedding program shall provide documentation of its analysis of undervoltage load shedding operations, misoperations, and failures to operate, to the appropriate Regional Reliability Councils and NERC on request (30 business days).
	III.E.M5

Standard

III.E.M5

Measurement
	S1.
Automatic undervoltage load shedding (UVLS) programs shall be planned and implemented in coordination with other UVLS programs in the Region and, where  appropriate, with neighboring Regions.

M5.
Those entities owning or operating an UVLS program shall analyze and document all UVLS operations, misoperations, and failures to operate.  Documentation of the analysis shall include a review of the UVLS set points and tripping times and a summary of the findings.  This documentation shall be provided to the appropriate Regions and NERC on request (30 business days).
	

	Section 5 Measures
	M5-1. The Load-serving Entity, Transmission Owner, and Distribution Provider that owns or operates an undervoltage load shedding program shall have documentation to show that its analysis of undervoltage load shedding operations, misoperations and failures to operate as specified in Reliability Standard 069-R5-1.

M5-2.  The Load-serving Entity, Transmission Owner, and Distribution Provider that owns or operates an undervoltage load shedding program shall  have evidence that it provided documentation of its analysis of undervoltage load shedding operations, misoperations, and failures to operate as specified in Reliability Standard 069-R5-2.
	III.E.M5

Items to be Measured
	Analysis of UVLS program performance. 


	

	Section 5 Regional Differences
	None identified


	
	None identified
	

	Section 5 Compliance Monitoring Process
	On request (30 business days).

Regional Reliability Council
	III.E.M5

Timeframe

III.E.M5

Compliance Monitoring Responsibility
	On request (30 business days).

Region
	

	Section 5 Levels of Non Compliance


	Level 1 - An analysis of undervoltage load shedding operations, misoperations, and failures to operate was provided but was incomplete.

Level 2 - Not applicable.

Level 3 - Not applicable.

Level 4 - An analysis of undervoltage load shedding program performance was not provided.
	III.E.M5

Levels of Non-compliance


	Level 1 - An analysis of UVLS operations, misoperations, and failures to operate was provided but was incomplete.

Level 2 - Not applicable.

Level 3 - Not applicable.

Level 4 - An analysis of UVLS program performance was not provided.
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