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A. The ACE Equation

It is the obligation of each Balancing Authority to fulfill its commitment to the Interconnection and not burden the other Balancing Authoritys in the Interconnection.  Each Balancing Authority should minimize their effect on other Balancing Authoritys within the Interconnection.  Any errors incurred because of generation, load or schedule variations or because of jointly owned units, contracts for regulation service, or the use of dynamic schedules must be kept between the involved parties and not passed to the Interconnection.  In addition, this ACE should NOT include any offsets (e.g., unilateral inadvertent payback, Western Interconnection automatic time error control, etc.)

The equation for ACE is:

ACE = (NIA ( NIS) ( 10ß (FA ( FS) ( IME
In this equation, NIA accounts for all actual meter points that define the boundary of the Balancing Authority and is the algebraic sum of flows on all tie lines.  Likewise, NIS accounts for all scheduled tie flows of the Balancing Authority.  The combination of the two (NIA ( NIS) represents the ACE associated with meeting schedules and if used by itself for control would be referred to as flat tie line regulation.

The second part of the equation, 10ß (FA ( FS), is a function of frequency.  The 10ß represents a Balancing Authority’s frequency bias (ß’s sign is negative) where ß is the actual frequency bias setting (MW/0.1 Hz) used by the Balancing Authority and 10 converts the frequency setting to MW/Hz.  FA is the actual frequency and FS is the scheduled frequency.  FS is normally 60 Hz but may be offset to effect manual time error corrections.

IME is the meter error recognized as being the difference between the integrated hourly average of the net tie line instantaneous interchange MW (NIA) and the hourly net interchange demand measurement (MWh).  This term should normally be very small or zero.

B. Jointly Owned Units

Jointly owned units (JOU) must be accounted for properly by all owners.  The following examples illustrate the methodology.  Balancing Authority X and Balancing Authority Y each has a unit in their Balancing Authority jointly owned by both Balancing Authoritys.  Unit 1 is in Balancing Authority X and unit 2 is in Balancing Authority Y.  The ACE equation for Balancing Authority 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.  Balancing Authority 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.

1.
Pseudo-Tie

If the Jointly owned units 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 Balancing Authority.

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

IAJOUI = pseudo-tie for JOU internal to a Balancing Authority.

Incoming power is negative.

Outgoing power is positive.

For example:

Assume Unit 1 in Balancing Authority X is generating 400 MW.

100 MW owned by X

300 MW owned by Y

Assume Unit 2 in Balancing Authority 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 Balancing Authority X:  NIA = NIa ( ((50) ( 300

For Balancing Authority Y:  NIA = NIa ( ((300) ( 50

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

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 Balancing Authority.

ISJOUE is assumed negative for external generation coming into the Balancing Authority as a dynamic schedule.

ISJOUI = dynamic schedule for JOU internal to a Balancing Authority.

Incoming power is negative.

Outgoing power is positive.

For example:

Assume Unit 1 in Balancing Authority X is generating 400 MW

100 MW owned by X

300 MW owned by Y

Assume Unit in Balancing Authority 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 Balancing Authority X: NIS = NIs ( 50 + 300

For Balancing Authority Y: NIS = NIs ( 300 + 50

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

C. Supplemental Regulation Service

Supplemental regulation service is required when one Balancing Authority takes over all or part of the regulation requirements of another Balancing Authority without incorporating its ties and schedules.  In this case, both Balancing Authoritys should handle this in a consistent manner as a dynamic schedule.  Adding another component, ISC to both Balancing Authoritys’ ACE with the proper sign convention will ensure proper control.  Example:  Assume Balancing Authority X is purchasing regulation service from Balancing Authority Y.  For area X, ISC would be subtracted from Balancing Authority X’s ACE for overgeneration and added for undergeneration.  Likewise, area Y’s ISC would be added to Balancing Authority Y’s ACE for X’s overgeneration and subtracted for X’s undergeneration.

D. Load or Generation Transfer By Telemetry


Dynamic scheduling may also be used for telemetered transfer of load or generation from one Balancing Authority to another.  Again both areas must modify their ACE equation.  To transfer load, the Balancing Authority giving up the load adds it to its ACE equation (+ISL).  The Balancing Authority accepting the load subtracts it from its ACE equation ((ISL).  Likewise for generation, the Balancing Authority giving up generation subtracts it ((ISG) and the Balancing Authority accepting the generation adds it (+ISG).

E. Summary

The ACE equation is:

ACE = (NIA ( NIS) ( 10ß (FA ( FS) ( IME
For the ERCOT Interconnection:


ACE = (NIA ( NIS) + 10ß (FA ( FS)

Note:  ERCOT defines ß as a positive number

After considering regulation service and electronic load or generation transfer:

NIA = NIA
NIS = NIs ± ISC ± ISG ± ISL
If jointly owned units are treated as pseudo-ties:

NIA = NIa ( IAJOUE ( IAJOUI
NIS = NIs ± ISC ± ISG ± ISL
If jointly owned units are treated as dynamic schedules:

NIA = NIa
NIS = NIs ( ISJOUE + ISJOUI ± ISC ± ISG ± ISL
To work properly, all transferred load or generation and all ties must be metered.  All values of the ACE equation should be processed at the same time rate.  A proper sign convention for load and generation must be agreed upon and adhered to by all involved Balancing Authoritys.

RS Recommends Section A., The ACE Equation, become a standard – at the discretion of the SDT, either roll the ACE equation into the Control Performance Standard; or develop a stand alone standard for ACE.





RS Recommends  deleting Section B. Jointly Owned Units, Section C. Supplemental Regulaiton Service. Section D. Load or Generation Transfer By Telemetry; and Section E. Summary.
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