Appendix 1A ( The Area Control Error (ACE) Equation



This Standard is developed using the Appendix 1A of NERC Operating Practices as a starting Point.  The following is a redlined version after comparing the Standard with Appendix 1A.

AREA CONTROL ERROR (ACE) EQUATION


Jointly Owned Units



1. : Jointly owned units (JOU) must be accounted for properly by all owners in the Area Control Error Equation. 
E. 
1.1. The following examples illustrate the methodology.  Balancing authority (BA) X and Ba Y each has a unit in their Ba area jointly owned by both BAs.  Unit 1 is in Ba X and unit 2 is in Ba Y.  The ACE equation for Ba X must reflect its ownership of both units.  Two components are required:  one to reflect X’s ownership in unit 2 and one to reflect Y’s ownership of unit 1.  Ba Y’s ACE equation will likewise have two components, one for its ownership in unit 1 and one for X’s ownership of unit 2.  If fixed schedules aren’t used, JOUs may be handled as a pseudo-tie or a dynamic schedule.

A. 


1.1.1. Pseudo-Tie

If the JOUs are considered pseudo-ties then the NIS remains prearranged schedules and the NIA term becomes NIa ( IAJOUE ( IAJOUI where:

NIa = actual tie flows.

IAJOUE = pseudo-tie for JOU external to a Ba.


IAJOUE is assumed negative for external generation coming into the Ba as a pseudo-tie.




B. 






IAJOUI = pseudo-tie for JOU internal to a Ba.

Incoming power is negative.

Outgoing power is positive.

For example:

Assume Unit 1 in Ba X is generating 400 MW.

100 MW owned by X

300 MW owned by Y

Assume Unit 2 in Ba Y is generating 300 MW.

50 MW owned by X

250 MW owned by Y

Representing the units as a pseudo-tie the equations become:

For Ba X:  NIA = NIa ( ((50) ( 300

For Ba Y:  NIA = NIa ( ((300) ( 50

Note:  IAJOUE is assumed negative for external generation coming into the Ba as a pseudo-tie.

1.1.2 Dynamic Schedule
If reflected as a dynamic schedule, the NIa remains actual tie flows and the NIS becomes NIs + ISJOUE + ISJOUI.

NIs = prearranged schedules.

ISJOUE = dynamic schedule for JOU external to a Ba.
ISJOUE is assumed negative for external generation coming into the Ba as a dynamic schedule.

ISJOUI = dynamic schedule for JOU internal to a Ba.

Incoming power is negative.

Outgoing power is positive.

For example:

Assume Unit 1 in Ba X is generating 400 MW

100 MW owned by X

300 MW owned by Y

Assume Unit in Ba Y is generating 300 MW

50 MW owned by X

250 MW owned by Y

Representing the unit as a dynamic schedule the equations become:

For Ba X: NIS = NIs ( 50 + 300

For Ba Y: NIS = NIs ( 300 + 50

Note:  ISJOUE is assumed negative for external generation coming into the Ba as a dynamic schedule.

C. Supplemental Regulation Service
2.    Supplemental regulation service is required when one Ba takes over all or part of the regulation requirements of another Ba without incorporating its ties and schedules.  In this case, both Bas should handle this in a consistent manner as a dynamic schedule
2.1. Both BAs should add another component, ISC to both Bas’ ACE with the proper sign convention. 
2.1.1. Assume Ba X is purchasing regulation service from Ba Y.  
2.1.1.1. For BA X, ISC should be subtracted from Ba X’s ACE for over-generation and added for under-generation. 
2.1.1.2. For BA Y, ISC should be added to Ba Y’s ACE for X’s over-generation and subtracted for X’s under-generation
D. Load or Generation Transfer By Telemetry
3.  Dynamic scheduling should be used for telemetered transfer of load or generation from one Ba to another.
3.1. Both BAs must modify their ACE equation. 
3.1.1. To transfer load, the Ba giving up the transferred load should add the load to its ACE equation (+ISL).  
3.1.2. The Ba accepting the load should subtract the transferred load from its ACE equation ((ISL). 
 For generation, the Ba giving up generation should subtract it ((ISG) and the Ba accepting the generation should add it (+ISG
E. 
3.1.3.  ) to its ACE equation.
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