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	Comparison between BAL-004-WECC-1 Automatic Time Error Correction 
and Alberta BAL-004-WECC-AB-1 Automatic Time Error Correction

	BAL-004-WECC-1
	Alberta BAL-004-WECC-AB-1
	Reason for Differences
	Stakeholder Comments

(Insert comments here)
	AESO Replies

	Purpose

To maintain Interconnection frequency within a predefined frequency profile under all conditions (i.e. normal and abnormal), and to ensure that Time Error Corrections are effectively conducted in a manner that does not adversely affect the reliability of the Interconnection.

	Purpose

The purpose of this reliability standard is to maintain interconnection frequency within a predefined frequency profile under all conditions and to ensure that automatic time error corrections are effectively conducted in a manner that does not adversely affect the reliability of the western interconnection.
	Align the purpose with the contents of the reliability standard.

	
	

	Applicability

Balancing Authorities (BA) that operate synchronously to the Western Interconnection.

	Applicability

This reliability standard applies to:

(a)
the ISO
	The terms used to describe applicable entities in this reliability standard have been amended from the NERC version in order to correctly identify the applicable entities in Alberta and to align with terms included in the AESO Consolidated Authoritative Documents Glossary.
	
	

	Effective Date

On the first day of the third quarter, after applicable regulatory approval.
	Effective Date

Oct. 1, 2012. 
	To allow a reasonable amount of time for Alberta entities to implement this reliability standard
	
	

	WECC R1. Each BA that operates synchronously to the Western Interconnection shall continuously operate utilizing Automatic Time Error Correction (ATEC) in its Automatic Generation Control (AGC) system. [Risk Factor: Lower]

ACEATEC = (NIA-NI’S) - 10Bi(FA-FS)-Tob + IME
Where:

NIA = Net Interchange Actual (MW).

FA = Frequency Actual (Hz).

FS = Frequency Scheduled (Normally 60 Hz).

Bi = Frequency Bias for the Balancing Authority’s Area (MW / 0.1 Hz).

T0b = Remaining Bilateral Payback for Inadvertent Interchange created prior to

implementing automatic payback (MW).

IME = Meter Error Correction (MW).
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NIS = Net Interchange Scheduled (MW).

Y = Bi / BS.

H = Number of Hours used to payback Inadvertent Interchange Energy. The WECC

Performance Work Group has set the value of H to 3.

BS = Frequency Bias for the Interconnection (MW / 0.1 Hz).
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= is the Balancing Authority’s accumulated primary inadvertent interchange

in MWh. An On-Peak and Off-Peak accumulation accounting is required.

Where:
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IIactual is the hourly Inadvertent Interchange for the last hour.
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TE is the hourly change in system Time Error as distributed by the Interconnection Time Monitor.

Where:
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TE = TEend hour– TEbegin hour – TDadj – (t)*(TE offset)

TDadj is any operator adjustment to the control center Time Error to correct for differences with the time monitor.

t is the number of minutes of Manual Time Error Correction that occurred during the hour.

TE offset is 0.000 or +0.020 or -0.020.

	R1 The ISO, subject to requirements R1.1, R1.2 and R4, must continuously operate its automatic generation control using the following automatic time error correction formula when synchronized to the western interconnection:

ACEATEC = (NIA-NI’S) - 10Bi(FA-FS) + IME
Where:

NIA = net actual interchange (MW).

FA = frequency actual (Hz).

FS = frequency scheduled (Normally 60 Hz).

Bi = frequency bias for the balancing authority area (MW / 0.1 Hz).

IME = meter error correction (MW).
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Where:
NIS = net scheduled interchange (MW).

Y = Bi / BS.

H = number of hours used to payback inadvertent interchange energy as determined by the WECC

Performance Work Group.

BS = frequency bias for the western interconnection (MW / 0.1 Hz).
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= is the balancing authority’s accumulated primary inadvertent interchange in MWh requiring on peak and off peak accumulation accounting, where:
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IIactual is the hourly inadvertent interchange for the last hour.
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TE is the hourly change in the time error of the interconnected electric system as distributed by the WECC Reliability Coordinator.

Where:
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TE = TEend hour– TEbegin hour – TDadj – (t)*(TE offset)

TDadj is any adjustment to the time error of the ISO coordination center to correct for differences with the WECC Reliability Coordinator.

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

TE offset is 0.000 or +0.020 or -0.020.

	( New

( Amended 

( Deleted
Drafted Alberta requirement R1 in accordance with the reliability standard drafting principles to add clarity to the requirement.
.
	
	

	WECC R1.1. The absolute value of the WECC Automatic Time Error Correction term is limited as follows:
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Where Lmax is chosen by the Balancing Authority and is bounded as follows:

0.20 * |Bi| ≤ Lmax ≤ L10
L10 is the Balancing Authority CPS2 limit in MW. If the WECC Automatic Time Error Correction term is less than the upper limit, use the calculated WECC Automatic Time Error Correction term.
	R1.1 Subject to requirement R1.2, the ISO must, when calculating NI’S, use Lmax  or, where the absolute value of the automatic time error correction term of the WECC is less than or equal to Lmax, use the calculated automatic time error correction term of the WECC.  The ISO chooses the Lmax value which is bound from 20% of the frequency bias of the ISO through L10.  L10 is the control performance standard 2 limit of the ISO in MW. The automatic time error correction term of the WECC is defined as follows:
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R1.2 The ISO may disable automatic time error correction term if there is a reliability concern in the interconnected electric system while executing an automatic time error correction. 

	( New

( Amended 

( Deleted
Drafted Alberta requirement R1.1 in accordance with the reliability standard drafting principles to add clarity to the requirement. 
Alberta Variance
: The AESO added requirement R1.2, allowing the AESO to disable automatic time error correction to ensure that reliability is maintained.

	
	

	R1.2. Large accumulations of primary inadvertent point to an invalid implementation of ATEC, loose control, metering or accounting errors. A BA in such a situation should identify the source of the error(s) and make the corrections, recalculate the primary inadvertent from the time of the error, adjust the accumulated primary inadvertent caused by the error(s), validate the implementation of ATEC, set Lmax equal to L10 and continue to operate with ATEC reducing the accumulation as system parameters allow
	R2 The ISO must, where large accumulations of primary inadvertent interchange occur, which is the component of area inadvertent interchange caused by the regulating deficiencies of the area:

(a)
identify any error and make the corrections;

(b)
recalculate the primary inadvertent interchange from the time of the error;

(c)
adjust the accumulated primary inadvertent interchange caused by the error; and
(d)
validate the implementation of automatic time error correction.

	( New

( Amended 

( Deleted

Drafted Alberta requirement R2 in accordance with the reliability standards drafting principles to add clarity to the requirement.  
	
	

	WECC R2. Each BA that is synchronously connected to the Western Interconnection and operates in any AGC operating mode other than ATEC shall notify all other BAs of its operating mode through the designated Interconnection communication system. Each BA while synchronously connected to the Western Interconnection will be allowed to have ATEC out of service for a maximum of 24 hours per calendar quarter, for reasons including maintenance and testing. [Risk Factor: Lower]
	R3 The ISO must provide notice to all other balancing authorities in the western interconnection through WECCnet of the automatic generation control operating mode of the ISO when the ISO is both synchronized to the remainder of the western interconnection and operating in any automatic generation control mode that does not use automatic time error correction.
R4 Subject to requirement R1.2 the automatic time error correction of the ISO must not be out of service for more than a maximum total of twenty-four (24) hours per calendar quarter, for any reason, while synchronously connected to the western interconnection.
	( New

( Amended 

( Deleted

WECC requirement R2 contains two requirements that have been divided into Alberta requirements R3 and R4 to separate the responsibilities of the ISO.


	
	

	WECC R3. BAs in the Western Interconnection shall be able to change their AGC operating mode between Flat Frequency (for blackout restoration); Flat Tie Line (for loss of frequency telemetry); Tie Line Bias; Tie Line Bias plus Time Error control (used in ATEC mode). The ACE used for NERC reports shall be the same ACE as the AGC operating mode in use. [Risk Factor: Lower]
	R5 The ISO must be able to change its automatic generation control operating mode among any of the following:

(a)
flat frequency;

(b)
flat tie line: a mode that calculates area control error to maintain a constant net interchange schedule; or

(c)
tie line bias: a mode that allows the balancing authority to both maintain its interchange schedule and respond to frequency error of the Interconnection, with or without automatic time error correction enabled.

R6 The ISO must use the area control error values calculated in the automatic generation control operating mode in use during the time period being reported when a reliability standard requires the ISO to submit reports that include area control error values.

	( New

( Amended 

( Deleted
WECC requirement R3 contains two requirements that have been divided into Alberta requirements R5 and R6 to separate the responsibilities of the ISO.


	
	

	WECC R4. Regardless of the AGC operating mode each BA in the Western Interconnection shall compute its hourly Primary Inadvertent Interchange when hourly checkout is complete. If hourly checkout is not complete by 50 minutes after the hour, compute Primary Inadvertent Interchange with best available data. This hourly value shall be added to the appropriate accumulated Primary Inadvertent Interchange balance for either On-Peak or Off-Peak periods. [Risk Factor: Lower].
	R7. The ISO must, regardless of the automatic generation control operating mode, compute for each hour its primary inadvertent interchange when checkout for such hour is complete, provided that if the checkout of its previous hour’s net scheduled interchange data and net actual interchange data is not complete on or before fifty (50) minutes after such hour, the ISO must compute its primary inadvertent interchange for such hour based on the best available data at that time. 

R8 The ISO must add the primary inadvertent interchange computed for each hour in requirement R7 to the accumulated primary inadvertent interchange balances for the on peak period or off peak period, as appropriate.


	( New

( Amended 

( Deleted

WECC requirement R4 contains two requirements that have been divided into Alberta requirements R7 and R8 to separate the responsibilities of the ISO.


	
	

	WECC R4.1. Each BA in the Western Interconnection shall use the change in Time Error distributed by the Interconnection Time Monitor
	R9 The ISO must use the change in time error distributed by the WECC Reliability Coordinator in calculating the primary inadvertent interchange.
	( New

( Amended 

( Deleted

All Interconnection Time Monitor references have been amended to refer to WECC Reliability Coordinator who is the interconnection time monitor.
	
	

	WECC R4.2. All corrections to any previous hour Primary Inadvertent Interchange shall be added to the appropriate On- or Off-Peak accumulated Primary Inadvertent Interchange
	R10 The ISO must, if corrections are made to any previous hour’s net scheduled interchange, net actual interchange or the change in time error distributed by the WECC Reliability Coordinator, recompute the primary inadvertent interchange for such hour and must add any changes to the accumulated primary inadvertent interchange balances for the on peak period or off peak period, as appropriate.

	( New

( Amended 

( Deleted

Drafted Alberta requirement R10 in accordance with the reliability standard drafting principles to add clarity to the requirement. 
	
	

	WECC R4.3. Month end Inadvertent Adjustments are 100% Primary Inadvertent Interchange and shall be added to the appropriate On- or Off-Peak accumulated Primary Inadvertent Interchange, unless such adjustments can be pinpointed to specific hours in which case R4.2 applies.
	R11 The ISO must, for each month, add month-end revenue meter inadvertent interchange adjustments, all of which are 100% primary inadvertent interchange, to the accumulated primary inadvertent interchange balances for the on peak period or off peak period, as appropriate.
	( New

( Amended 

( Deleted

Amended to reflect AESO operating practices.
Alberta Variance
: The AESO has removed references to hourly adjustments in requirement R11 because the western interchange tool only allows for monthly adjustments.


	
	

	WECC R4.4. Each BA in the Western Interconnection shall synchronize its Time Error to the nearest 0.001 seconds of the system Time Error by comparing its reading at the designated time each day to the reading broadcast by the Interconnection Time Monitor. Any difference shall be applied as an adjustment to its current Time Error.
	R12 The ISO must, when it is synchronized to the remainder of the western interconnection, synchronize its time error to the nearest zero point zero zero one (0.001) seconds of the time error of the western interconnection as distributed by the WECC Reliability Coordinator at least once per day.


	( New

( Amended 

( Deleted

Alberta Variance
: Requirement R12 has been amended such that the AESO only synchronizes its time error when it is synchronized to the remainder of the western interconnection.
	
	

	WECC M1. For Requirement R1, a BA shall provide upon request a document showing that it is correctly calculating its hourly Primary Inadvertent Interchange number that is used to calculate its accumulated Primary Inadvertent Interchange and how it is used in its ACE equation for Automatic Time Error Correction
	MR1 Evidence of using the time error correction formula for continuous automatic generation control operation as required in requirement R1 exists.

Evidence may include a documented 

algorithm of real time calculation 

indicating that the ACEATEC  

is used.

	
	
	

	
	MR1.1 Evidence of calculating NI’s as required in requirement R1.1. exists. Evidence may include validation of energy management system software and historical data showing the automatic generation control mode. 
MR1.2 Evidence of only disabling automatic time error correction if there is a reliability concern, as required in R1.2 exists. Evidence may include electronic logs, operator logs, SCADA data or emails.


	
	
	

	
	MR2 Evidence of identifying an error and taking actions as required in requirement R2 exists. Evidence may include electronic logs, operator logs, SCADA data, emails or after-the-fact analysis.


	
	
	

	WECC M2. For Requirement R2, a BA shall record the date, time, reason, and notification [to other Bas within the Western Interconnection] for any time it is not operating utilizing Automatic Time Error Correction (ATEC) in its AGC system.
	MR3 Evidence of providing notice as required in requirement R3 exists. Evidence may include operator logs, emails or voice recordings.

MR4 Evidence of the automatic time error correction not being out of service as required in requirement R4 exists. Evidence may include historical data showing the automatic generation control mode, electronic logs, operator logs or voice recordings.
	
	
	

	M3. For Requirement R3, a BA in the Western Interconnection must be able to demonstrate its ability to change its AGC operating mode when requested or during compliance audits and readiness reviews
	MR5 Evidence of changing the automatic generation control operating mode as required in requirement R5 exists. Evidence may include snapshots of the operating interface provided in the energy management system for changing its automatic generation control operating mode. 

MR6 Evidence of using area control error values in reports as required in R6.exists. Evidence may include historical data showing the automatic generation control mode and relevant reports. 
	
	
	

	WECC M4. For Requirement R4, a BA in the Western Interconnection must record its hourly Primary Inadvertent Interchange and keep an accurate record of its accumulation of Primary Inadvertent Interchange for both On-Peak and Off-Peak accounts. These records must be available for review when requested or during compliance audits and readiness reviews
	MR7 Evidence of computing primary inadvertent interchange hourly as required in requirement R7 exists. Evidence may include electronic logs or other records. 
MR8 Evidence of adding values together as required in requirement R8 exists. Evidence may include an automatic time error correction application showing a calculated value was used for each hour.

	
	
	

	
	MR9 Evidence of using the change in time error as required in requirement R9 exists. Evidence may include Western Interchange Tool checkout or e-mails.


	
	
	

	
	MR10 Evidence of recomputing and adding the values as required in requirement R10 exists. Evidence may include Western Interchange Tool checkout or e-mails.


	
	
	

	
	MR11 Evidence of adding the values as required in requirement R11 exists. Evidence may include Western Interchange Tool checkout or e-mails.
	
	
	

	
	MR12 Evidence of synchronizing time error as required in requirement R12 exists. Evidence may include Western Interchange Tool checkout or e-mails.
	
	
	

	Compliance

To view the compliance section D of the NERC reliability standard follow this link: http://www.nerc.com/files/BAL-004-WECC-1.pdf
 
	
	The Alberta reliability standards do not contain a compliance section. Compliance with all Alberta reliability standards is completed in accordance with the Alberta Reliability Standards Compliance Monitoring Program, available on the AESO website at: http://www.aeso.ca/loadsettlement/17189.html
	
	

	Regional Differences

None identified.
	Regional Differences
None identified.
	Not applicable in Alberta
	
	


	New Definitions 
	Stakeholder Comments
(Insert comments here)
	AESO Replies

	The AESO is consulting separately on the following New Resource and Demand Balancing (“BAL”) Alberta Reliability Standards definitions:

a) flat frequency

b) frequency error

c) time error; and

d) time error correction

To view the consultation documents for the definitions please visit the AESO website at www.aeso.ca and follow the path - Rules & Standards > Alberta Reliability Standards > Proposed Alberta Reliability Standards.
	
	


� An Alberta Variance is a change from the US Reliability Standard that the AESO has determined is material.


� An Alberta Variance is a change from the US Reliability Standard that the AESO has determined is material.


� An Alberta Variance is a change from the US Reliability Standard that the AESO has determined is material.
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