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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.  

Brief Description
Establish, maintain, and document a Regional blackstart capability plan.
Category
Documentation

Section
IV.   System Restoration


A.   System Blackstart Capability
Standard
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.
Measurement
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 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.
All system blackstart generators within the respective areas and updates of such records on an annual basis.  The record shall include the name, location, MW capacity, type of unit, latest date of test, and starting method.


2.
Demonstration of blackstart capability units performing their intended functions as required in the Regional system restoration plan through simulation or testing.


3.
Diagram the number, size, and location of system blackstart generating units and the initial transmission switching requirements.


4.
Annual testing requirements of blackstart generators to meet the timing and delivery of generation for the Regional system restoration plan.


5.
Review and update of the Regional blackstart capability plan at least every five years.


Documentation of system blackstart capability plans shall be provided to NERC on request (five business days).
Applicable to
Regions.
Items to be Measured
A Regional plan for blackstart capability.

Timeframe
Update of Regional blackstart capability plan:  every five years.

Current Regional blackstart capability plan:  on request (five business days).
Levels of Non-Compliance

Level 1

Not applicable.

Level 2

Not applicable.

Level 3

Not applicable.

Level 4

The Region’s blackstart generating unit capability plan was not provided, or the Region’s blackstart generating unit capability plan was incomplete in one or more of the areas defined above in Measurement M1.

Compliance Monitoring Responsibility

NERC.

Reviewer Comments on Compliance Rating
Brief Description
Demonstrate through simulation or testing that a blackstart generating unit can perform its function.

Category
Simulation or testing of units
Section


IV.   System Restoration 

 
A.   System Blackstart Capability

Standard
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.
Measurement
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).

Applicable to
Transmission operators.
Items to be Measured
Simulation or test results to demonstrate that blackstart generating unit(s) can perform their intended functions in system restoration.

Timeframe
Simulation or testing of blackstart capability units:  every five years.

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

Levels of Non-Compliance

Level 1


Not applicable.

Level 2

Not applicable.

Level 3


Not applicable.

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.

Compliance Monitoring Responsibility

Regions.

Reviewer Comments on Compliance Rating
Brief Description
Diagram the number, size, and location of system blackstart generating units and the initial transmission switching requirements.

Category
Data

Section
IV.   System Restoration

  
A.   System Blackstart Capability

Standard
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.
Measurement
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.

Applicable to
Transmission operators.

Items to be Measured
Diagram of the number, size, and location of system blackstart generating units and the initial transmission switching requirements.

Timeframe

Update of diagrams showing blackstart generating units:  annually or when system changes occur.
Current diagrams:  on request (30 business days).
Levels of Non-Compliance:


Level 1


Not applicable.


Level 2


Not applicable.


Level 3


Not applicable.


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.

Compliance Monitoring Responsibility

Regions.

Reviewer Comments on Compliance Rating
Brief Description
Documentation of blackstart generating unit test results.

Category
Documentation

Section
IV.   System Restoration 

 
A.   System Blackstart Capability

Standard
S2.
Each blackstart generating unit shall be tested to verify that it can be started and operated without being connected to the system.
Measurement
M4.
The blackstart generating unit owner or operator shall annually test the startup and operation of each system blackstart generating unit identified in the blackstart capability 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 Standard IV.A. S2.


Documentation of the test results of the startup and operation of each blackstart generating  unit shall be provided to the Region and NERC on request (30 business days).

Applicable to

Owners or operators of blackstart generating units.

Items to be Measured
Test results of the startup and operation of blackstart generating units.

Timeframe

Test of startup and operation of blackstart generating units:  annually.

Current test results:  on request (30 business days).
Levels of Non-Compliance

Level 1

Documentation of annual startup and operation testing of blackstart generating unit(s) was incomplete.

Level 2

Not applicable.


Level 3


Not applicable.

Level 4

The blackstart generating unit(s) did not start as required in the Regional restoration plan.

Compliance Monitoring Responsibility

Regions.

Reviewer Comments on Compliance Rating
IV.
System Restoration

A.
System Blackstart Capability
G1.
Analyses should ensure that a system blackstart generating unit is capable of maintaining adequate regulation of voltage and frequency.

G2.
Analyses should include evaluation of blackstart generator protection and control systems during the abnormal conditions that will exist during system restoration.

G3.
Actual physical testing of system blackstart generating unit procedures should be performed where practical or feasible. 

G4.
When limited energy resources (e.g., hydro, pumped storage hydro, compressed air) are used for blackstart, the system blackstart capability plan timing considerations should include a range of limiting energy conditions.
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