DESCRIPTION OF
AREA CONTROL ERROR (ACE) CALCULATION
(Automatic Time Error control)

The expression used to calculate the Area Control Error is given as follows:

on/off peak
I I primary
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WECC Automatic Time Error Correction Term

The last term in the ACE equation above is the WECC automatic time error
correction term which is only to be included for AGC control. It is not to be included
for NERC performance reporting. The procedure to calculate this term is described in
the sequel.

In the above expression:

ACE is the Area Control Error in MW. Negative values denote a condition of under-
generation and positive values denote over-generation.

NIa is net actual interchange in MW. It is defined as the algebraic sum of the MW
flow on the area tie lines, including pseudo tie quantities. . Positive net
interchange results from delivering excess generation out of the area.

NIs isscheduled net interchange in MW. H-may-ineclude-dynamic-schedules—It is

defined as the mutually prearranged intended net MW flow on the area tie lines,
including dynamic schedules. Bilateral schedules to correct inadvertent
interchange accumulations are not included in this term. Positive scheduled net
interchange is due to more MW flow intended to be delivered from the area than
received by the area.
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Fa is the actual system frequency in Hz.

Fs is the scheduled system frequency in Hz, normally 60 Hz. The WECC Time
Monitor can establish a different value of scheduled system frequency during
the manual time error correction periods.

Top 1S scheduled interchange (in MW) used to bilaterally correct inadvertent
interchange accumulations. Refer to the Bilateral Inadvertent Payback
Scheduling Procedure in the Operating Committee Handbook.

Ime is a manually entered value (in MW) to compensate for known equipment error,
whether control or measurement. Examples are as follows:

Calibration errors in telemetry

Calibration errors in AGC algorithm

Calibration errors in analog load frequency control system
Non-scheduled losses

Absence of telemetry (when not used in another part of the equation)

An attempt should be made to keep this term at zero by correcting the errors.
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ECC Automatic Time Error Correction Term
Correction Time period in Hours. (initially H > 2.0 hours). The Performance
Work Group shall determine the value of H.
is the control area’s frequency bias setting in MW/0.1 Hz. It has negative sign.
is the WECC frequency bias setting in MW/0.1 Hz. It has negative sign.
is B / Bs, the ratio of the control area’s frequency bias setting to the WECC
frequency bias setting, p.u.

z:’s:rfeak is the Control Area’s accumulated primary inadvertent interchange in

on peak off peak .
MWh. The On-Peak “primary and Off-Peak ”primary accumulations are

calculated separately at the end of each on-peak and off-peak hour using the
following recurrent formula:

updated IIon/of‘f peak:

primary
Seconds of
MW/Hz  Time Error
—— ——
. on/off peak 10x fx ATE
previous || . + (=Y} ot — s
primary total
.U.
P MWh Seconds of Time Error caused by 1 Hz deviation in 1 Hour =
i Seconds
Seconds of Time Errorx

Hour

[MWh]

|,y is the area’s total inadvertent interchange accumulated during the last

operating hour, in MWh:

How= ] (Nla-Nig)dt  [Mwh]
Last Hour MW Hr
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ATE is the hourly change in system time error adjusted for any manual time error
corrections that may be applied during the last hour and time error adjustments,
[Seconds of Time Error]:

ATE = TEend hour - TEbegin hour - TDadj -t x oF '

Minutes Hz = 1/sec =
Seconds of Time Error per Minute

TEcend hour = Time Error (seconds of time error) at the end of the hour

TEpegin hour = Time Error (seconds of time error) at the beginning of the
hour

TDagj is any operator adjustment to the control center time error to correct
for differences with the WECC time monitor.

t is the number of minutes of manual time error correction that occurred
during the hour.

oF is the scheduled frequency offset of +0.02Hz, - 0 .02Hz, or 0.0 Hz,
as specified by the Time Monitor in the course of the manual time error
correction.

The absolute value of the WECC automatic time error correction is limited as
follows:

on/off peak
“primary <L MWh MW
(1-Y)-H p.u.xHrs
where,
0.20 * B < Liax < Lo [MW]

and Lo is the control area CPS2 limit, MW.

! Note that one Hertz of frequency deviation means that the time error is changing with the rate of one
second of deviation per minute.
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