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	Purpose
	A system blackstart capability plan is necessary to ensure that the quantity and location of system blackstart generators are sufficient and that they can perform their expected functions as specified in overall coordinated regional system restoration plans.


	Introduction


	Following the complete loss of system generation (blackout), it will be necessary to establish initial generation that can supply a source of electric power to other system generation and begin system restoration. These initiating generators are referred to as system blackstart generators.  They must be able to self-start without any source of off-site electric power and maintain adequate voltage and frequency while energizing isolated transmission facilities and auxiliary loads of other generators. Generators that can safely reject load down to their auxiliary load are another form of blackstart generator that can aid system restoration.

From a planning perspective, a system blackstart capability plan is necessary to ensure that the quantity and location of system blackstart generators are sufficient and that they can perform their expected functions as specified in overall coordinated Regional system restoration plans.
	Purpose was taken from the second paragraph of the Introduction to the associated Compliance Templates

	Effective Date
	February 8, 2005
	Approval Dates
	IV.A.M1
CTTF Revised Compliance Template, NERC BOT Approved – April 2, 2004

IV.A.M2
Approved for field testing in Phase III October 9, 2000

IV.A.M3
Approved for field testing in Phase III - October 9, 2000

IV.A.M4
CTTF Revised Compliance Template, NERC BOT Approved – April 2, 2004


	

	Standard Applicability


	Section 1 - Regional Reliability Council

Section 2 - Transmission Operators

Section 3 - Transmission Operators

Section 4 – Generation Owners or Generator Operators
	Standard

Applicable to


	IV.A. M1 - Regional Reliability Councils
IV.A. M2 - Transmission Operators
IV.A. M3 - Transmission Operators
IV.A. M4 – Operators or owners of blackstart generating units


	Applicability may apply to both Generator Owners and Generator Operators in some instances.  This issue needs clarification in the Functional Model.

	

	Section 1
	Establish, maintain, and document a regional blackstart capability plan.


	IV.A.M1  Brief Description
	Establish, maintain, and document a Regional blackstart capability plan
	

	Section 1

Applicability
	Regional Reliability Council
	IV.A.M1 Applicable to
	Regional Reliability Councils
	

	Section 1

Requirements


	R1-1.
Each Regional Reliability Council shall establish and maintain a system blackstart capability plan, as part of an overall coordinated regional system restoration plan, that shall include requirements for verification through analysis how system blackstart generating units shall perform their intended functions and shall be sufficient to meet system restoration plan expectations.


The Regional Reliability Council shall coordinate with and among other Regional Reliability Councils as appropriate in the development of its blackstart capability plan(s).as appropriate.


The blackstart capability plan shall include:

1
A requirement to have a database that contains all blackstart generators
 designated for use in a Restoration Plan within the respective areas.  This database shall be updated on an annual basis.  The database shall include the name, location, MW capacity, type of unit, latest date of test, and starting method.

2
A requirement to demonstrate that blackstart units perform their intended functions as required in the Reliability Authority’s system restoration plan.  This requirement can be met either through simulation or testing.  The blackstart plan must consider the availability of designated blackstart plan units and initial transmission switching requirements.

3
Blackstart unit testing requirements including, but not limited to:

· Testing frequency (minimum of one third of the units each year).
· Type of test required, including the requirement to start when isolated from the system

· Minimum duration of tests 

4
A requirement to review and update the regional blackstart capability plan at least every five years

R1-2. The Regional Reliability Council shall provide documentation of its system blackstart capability plans to NERC within 30 business days of a request.
	IV.A.M1 Standard

IV.A.M1 Measure
	S1.
A coordinated system blackstart capability plan shall be established, maintained, and verified through analysis indicating how system blackstart generating units will perform their intended functions as required in system restoration plans.  Such blackstart capability plans shall include coordination within and among Regions as appropriate.

M1.
Each Region shall establish and maintain a system blackstart capability plan, as part of an overall coordinated Regional system restoration plan, that shall include requirements for verification through analysis how system blackstart generating units shall perform their intended functions and shall be sufficient to meet system restoration plan expectations. 

The blackstart capability plan shall include:


1.
A requirement to have a database that contains all blackstart generators designated for use in a Restoration Plan within the respective areas and a requirement to update the database on an annual basis.  The database shall include the name, location, MW capacity, type of unit, latest date of test, and starting method.


2.
A requirement to demonstrate that blackstart units perform their intended functions as required in the Regional system restoration plan through simulation or testing.  The blackstart plan must consider the availability of designated blackstart plan units and initial transmission switching requirements. 


3.
Blackstart unit testing requirements including, but not limited to:

· Testing frequency (minimum of one third of the units each year).
· Type of test required, including the requirement to start when isolated from the system

· Minimum duration of tests 


4.
A requirement to review and update the Regional blackstart capability plan at least every five years.

Documentation of system blackstart capability plans shall be provided to NERC on request (30 days).
	The requirements of the first sentence of S1 are also included in the requirements of the first paragraph in M1.

The requirements of second sentence of S1 are not included in M1 and, therefore, this sentence is added to Requirement R1-1

R1-1 number 3 (blackstart unit testing requirements) needs clarification in Version 1.

R1-2 changed “days” to “business days”

	Section 1

Measures
	M1
The Regional Reliability Council ’s blackstart capability plan shall include all four of the requirements in Reliability Standard 070-R1-1.

M2 – The Regional Reliability Council shall have evidence it provided its blackstart capability plan in accordance with Reliability Standard 070-R1-2.
	IV.A.M1 Items to be Measured
	A Regional plan for blackstart capability.
	

	Section 1

Regional Differences
	None identified.
	
	None identified.
	

	Section 1

Compliance Monitoring Process


	Current regional blackstart capability plan: on request (30 days)

NERC 
	Timeframe

Compliance Monitoring Responsibility
	Current Regional blackstart capability plan: on request (30 days)

NERC
	

	Section 1

Levels of Non Compliance


	Level 1 (
N/A

Level 2 ( 
The Regional Reliability Council’s blackstart generating unit capability plan was incomplete in one of the four requirements defined above in Reliability Standard 070-R1-1.

Level 3 ( 
N/A

Level 4 ( 
The Regional Reliability Council’s blackstart generating unit capability plan was not provided (Reliability Standard 070-R2-1), or was incomplete in two or more of the four requirements defined above in Reliability Standard 070-R1-1.
	IV.A.M1 Levels of Non-Compliance
	Level 1 (
N/A

Level 2 ( 
The Region’s blackstart generating unit capability plan was incomplete in one of the four requirements defined above in Measure M1

Level 3 ( 
N/A

Level 4 ( 
The Region’s blackstart generating unit capability plan was not provided, or incomplete in two or more of the four requirements defined above in Measure M1.
	


	

	Section 2
	Establish, maintain, and document a regional blackstart capability plan.


	IV.A.M2  Brief Description
	Establish, maintain, and document a Regional blackstart capability plan.
	

	Section 2

Applicability
	Transmission Operator
	IV.A.M2 Applicable to
	Transmission Operators
	

	Section 2

Requirements
	R2-1.
Each Transmission Operator shall verify that the number, size, and location of system blackstart generating units are sufficient to meet regional restoration plan expectations.

The Transmission Operator of each system shall demonstrate, through simulation or testing, that blackstart generating unit(s) in its area can perform their intended functions as required in the regional restoration plan. (Section 1 of this reliability standard) Such simulation or testing shall be performed at least every five years.

R2-2.
Each Transmission Operator shall provide documentation of its most current simulations or tests to the Regional Reliability Councils and NERC on request (within 30 business days). 
	IV.A.M2

Standard

IV.A.M2 Measure
	S1.
A coordinated system blackstart capability plan shall be established, maintained, and verified through analysis indicating how system blackstart generating units will perform their intended functions as required in system restoration plans.  Such blackstart capability plans shall include coordination within and among Regions as appropriate.
M2.
Each transmission operator shall verify that the number, size, and location of system blackstart generating units are sufficient to meet Regional restoration plan expectations.

The transmission operator of each system shall demonstrate, through simulation or testing, that its blackstart generating unit(s) can perform their intended functions as required in the Regional restoration plan (Standard IV.A. S1).  Such simulation or testing shall be performed at least every five years.

Documentation of the most current simulations or tests shall be provided to the Regions and NERC on request (30 business days).
	R2-2 Added language to specify what entity is responsible for this requirement.

	Section 2

Measures
	M2-1.
The Transmission Operator shall provide documentation that the blackstart units in its area are sufficient to meet the requirements of Standard 070-R2-1.

M2-2.
The Transmission Owner shall have evidence it provided its test results in accordance with Standard 070-R2-2.
	IV.A.M2 Items to be Measured
	Simulation or test results to demonstrate that blackstart generating unit(s) can perform their intended functions in system restoration.
	Without the addition of M2-2, the levels of non-compliance can’t be linked to the measures.  The Levels of non-compliance assess both the test results as well as whether the results were provided.

	Section 2

Regional Differences
	None identified.
	
	None identified.
	

	Section 2

Compliance Section 2

Monitoring Process


	Simulation or testing of blackstart capability units:  Every five years.

Documentation of the most current simulations or tests: on request (30 business days)

Regional Reliability Council
	IV.A.M2 

Timeframe

Compliance Monitoring Responsibility
	Simulation or testing of blackstart capability units:  Every five years.

Documentation of the most current simulations or tests: on request (30 business days)

Regions
	

	Section 2

Levels of Non Compliance


	Level 1 (
N/A

Level 2 (
N/A

Level 3 (
N/A

Level 4 (
The Transmission Operator’s simulation or test results demonstrating that blackstart generating units can perform their intended functions were not provided, or the results were not compliant with the regional restoration plan.
	IV.A.M2 Levels of Non-Compliance
	Level 1 (
N/A

Level 2 (
N/A

Level 3 (
N/A

Level 4 (
The transmission operator’s simulation or test results demonstrating that blackstart generating units can perform their intended functions were not provided, or the results were not compliant with the Regional restoration plan.
	

	

	Section 3
	Diagram the number, size, and location of system blackstart generating units and the initial transmission switching requirements.
	IV.A.M3  Brief Description
	Diagram the number, size, and location of system blackstart generating units and the initial transmission switching requirements.
	

	Section 3 Applicability
	Transmission Operator
	IV.A.M3 Applicable to
	Transmission Operators
	

	Section 3 Requirements
	R3-1.
Each Transmission Operator
 shall have on file diagrams showing the location of each blackstart generating unit that is part of the regional blackstart capability plan (Reliability Standard 070-R1-1).  The diagrams shall be reviewed and updated annually or when system changes occur.  Where applicable, primary and secondary cranking paths associated with each blackstart generating unit and the units to be restarted shall be identified on the diagrams. 

R3-2.
The Transmission Operator shall provide current diagrams to the Regional Reliability Council and NERC on request (30 business days).
	IV.A.M3 

Standard

IV.A.M3 Measure
	S1.
A coordinated system blackstart capability plan shall be established, maintained, and verified through analysis indicating how system blackstart generating units will perform their intended functions as required in system restoration plans.  Such blackstart capability plans shall include coordination within and among Regions as appropriate.
M3.
Each transmission operator shall have on file diagrams showing the location of each blackstart generating unit that is part of the Regional blackstart capability plan (Standard IV.A. S1, M1).              The diagrams shall be reviewed and updated annually or when system changes occur.  Where applicable, primary and secondary cranking paths associated with each blackstart generating unit and the units to be restarted shall be identified on the diagrams.  The current diagrams shall be provided to the Region and NERC on request (30 business days).


Several transmission operators or the entire Region may elect to jointly develop the diagrams to improve coordination.
	

	Section 3 Measures
	M3-1.
The Transmission Operator shall have evidence it provided the diagrams specified in Reliability Standard 070-R3-1 as specified in Reliability Standard 070-R3-2.
	IV.A.M3 Items to be Measured
	Diagram of the number, size, and location of system blackstart generating units and the initial transmission switching requirements.
	

	Section 3 Regional Differences
	None identified.
	
	None identified.
	

	Section 3 Compliance Monitoring Process


	Update of diagrams showing blackstart generating units:  annually or when system changes occur

Current diagrams:  on request (30 business days).

Regional Reliability Council
	IV.A.M3 Timeframe

Compliance Monitoring Responsibility
	Update of diagrams showing blackstart generating units:  annually or when system changes occur.

Current diagrams:  on request (30 business days).

Region
	

	Section 3 Levels of Non Compliance


	Level 1 (
N/A

Level 2 (
N/A

Level 3 (
N/A

Level 4 (
The Transmission Operator’s diagrams of the number, size, and location of system blackstart generating units and the initial transmission switching requirements were not provided, or the diagrams were not compliant with the Regional Reliability Council’s restoration plan.
	IV.A.M3 Levels of Non-Compliance
	Level 1 (
N/A

Level 2 (
N/A

Level 3 (
N/A

Level 4 (
The transmission operator’s diagrams of the number, size, and location of system blackstart generating units and the initial transmission switching requirements were not provided, or the diagrams were not compliant with the Regional restoration plan.
	

	

	Section 4
	Documentation of blackstart generating unit test results.
	Brief Description
	Documentation of blackstart generating unit test results.
	

	Section 4 Applicability
	Generator Owner or Generator Operator
	IV.A.M4 Applicable to
	Generator Owners or Operators
	

	Section 4 Requirements
	R4-1.
The Generator Operator of each blackstart generating unit shall test the startup and operation of each system blackstart generating unit identified in the blackstart capability plan as required in the regional Blackstart Plan (Reliability Standard 070-R1-1).  Testing records shall include the dates of the tests, the duration of the tests, and an indication of whether the tests met regional Blackstart Plan requirements.  

R4-2.
The Generator Owner or Generator Operator shall provide documentation of the test results of the startup and operation of each blackstart generating unit to the Regional Reliability Councils and upon request to NERC.
	IV.A.M4 Standard

IV.A.M4

Measure
	S2.
Each blackstart generating unit shall be tested to verify that it can be started and operated without being connected to the system.
M4.
The blackstart generating unit owner or operator shall test the startup and operation of each system blackstart generating unit identified in the blackstart capability plan as required in the regional Blackstart Plan (Standard IV.A. S1, M1).  Testing records shall include the dates of the tests, the duration of the tests, and an indication of whether the tests met regional Blackstart Plan requirements.  A unit cannot be considered a blackstart unit unless it has met the regional blackstart requirements.  It is expected that if a unit fails a test, that unit will be fixed and retested within a timeframe established by the Region in accordance with the regional Blackstart Plan or that unit will no longer be considered blackstart.


Documentation of the test results of the startup and operation of each blackstart generating unit shall be provided to the Region and upon request to NERC.
	Last two sentences of M4 have been moved to a footnote to Requirement R1-1.

	Section 4 Measures
	M4-1.
The Generator Operator shall have evidence it provided the test results specified in Reliability Standard 070-R4-1 as specified in Reliability Standard 070-R4-2.
	IV.A.M4 Items to be Measured
	Test results of the startup and operation of blackstart generating units.
	

	Section 4 Regional Differences
	None identified.
	
	None identified.
	

	Section 4 Compliance Monitoring Process


	Current test results:  to the Regional Reliability Council and upon request to NERC (30 days)

Regional Reliability Council.
	IV.A.M4 

Timeframe

Compliance Monitoring Responsibility
	Current test results:  to the Region and upon request to NERC (30 days).

Region
	Added “business” days

	Section 4 Levels of Non Compliance


	Level 1 - Startup and operation testing of each blackstart generating unit was performed, but the documentation was incomplete.

Level 2 - Not applicable.

Level 3 -- Startup and operation testing of a blackstart generating unit was only partially performed.

Level 4 - Startup and operation testing of each blackstart generating unit was not performed
	IV.A.M4 Levels of Non-Compliance
	Level 1 - Startup and operation testing of each blackstart generating unit was performed but documentation was incomplete.

Level 2 - Not applicable.

Level 3 - Startup and operation testing of blackstart generating unit was only partially performed.

Level 4 - Startup and operation testing of each blackstart generating unit was not performed
	









































� A unit cannot be considered a blackstart unit unless it has met the regional blackstart requirements.  It is expected that if a unit fails a test, that unit will be fixed and retested within a timeframe established by the Regional Reliability Council in accordance with the regional Blackstart Plan or that unit will no longer be considered blackstart.


� Several transmission operators or the entire Region may elect to jointly develop the diagrams to improve coordination.
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