NAESB STANDARD FOR INADVERTENT INTERCHANGE SETTLEMENT (IIS)

OPTION #2

Introduction:

The following IIS is based upon the current Western Electric Coordinating Counsel (WECC) “WECC Auto Time Error Correction” (WATEC) methodology.  Inadvertent Interchange is defined as the difference between a Balancing Authority’s net actual interchange and its net scheduled interchange.  Inadvertent Interchange is a natural result of interconnected system operations, created unintentionally, and, therefore unscheduled.  The root causes of Inadvertent Interchange are errors in measurement (frequency and/or net actual interchange), errors in schedules (frequency and/or net scheduled interchange), inadequate control systems or telecommunications, and/or energy conversion units responsive to AGC function not available or not assigned.  The settlement of accumulated energy from Inadvertent Interchange (Inadvertent Interchange Energy) owed to or from the interconnection shall be performed in a timely, coordinated fashion by all entities.

The IIS is the primary method to settle Inadvertent Interchange accounts between the Balancing Authorities and the respective Interconnection.

The requirements for IIS are as follows:

1. All Balancing Authorities shall participate in the IIS process at all times.

2. All Balancing Authorities shall use the ACE equation that includes the IIS term for operations control (NERC ACE reporting will not include the IIS term) shown as {
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}, and the operating control ACE equation shall be calculated by the following ACEi:
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  (See Appendix A)
Where:
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   =   New Scheduled Frequency (Hz)


NIA   =   Net Interchange Actual (MW)

NIS   =   Net Interchange Scheduled (MW)

FA   =   Frequency Actual (Hz)

FS   =   Frequency Scheduled (Normally 60 Hz).

IIi   =   Inadvertent Interchange for Balancing Authority’s Area i (MW)

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



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


T0b = Bilateral Payback for Inadvertent Interchange created prior to implementation of automatic payback. (MW)

IME   =   Meter Error Correction (MW)

S  =
 Interconnection’s Time Error for the hour (Seconds)

3. All Balancing Authorities within an Interconnection shall use the same number of hours,(H) used to pay back Inadvertent Interchange energy.

4. The Balancing Authority’s Inadvertent Interchange, in MegaWatts (MW), shall be its current* accumulation of Inadvertent Interchange (IIi).

5. * Current accumulation of Inadvertent Interchange means that the “On-Peak Inadvertent Interchange for Balancing Authority’s Area i” accumulation shall be used in the IIS term during the On-Peak periods and the “Off-Peak Inadvertent Interchange for Balancing Authority’s Area i” accumulations shall be used during Off-Peak periods.

6. The upper limit to the amount of time error contribution shall be bounded between 20% of the Balancing Authority’s frequency bias setting and the Balancing Authority’s allowable ACE limit for CPS2, defined by its L10.

7. Balancing Authorities shall continue to comply with the IIS during periods of manual time error correction.

8. A Balancing Authority may switch to tie line bias control for 15 minutes when that Balancing Authority experiences a DCS event.  The Balancing Authority shall return to its time error control immediately after the event

9. At least once each day, every Balancing Authority shall synchronize its time error to the nearest 0.001 seconds with the system time error as determined by the Interconnection’s Time Monitor.

9.1. Daily, the Interconnection’s Time Monitor shall read the value of system time error at 14:00 hours, Interconnection’s Prevailing Time Zone and broadcast it to all Balancing Authorities by 14:15 hours, Interconnection’s Prevailing Time Zone through the Interconnection’s Net Communication System.

9.2. Each Balancing Authority shall synchronize its time error to the nearest 0.001 seconds of the system time error by comparing its reading at the Time Monitor’s 14:00:00 hours to the reading broadcast by the Interconnection’s Time Monitor; any difference shall be applied as an adjustment to its current time error.

10. Any Balancing Authority that removes the IIS feature from service shall notify all other Balancing Authorities of the removal of the IIS and when it will be returned to service through the Interconnection’s Net Communication System.

11. When a manual correction for time error is announced, the Interconnection’s Time Monitor shall:

11.1. Specify the start time,

11.2. Specify the frequency offset,

11.3. Specify the scheduled frequency.

12. On Peak/Off Peak definition

12.1. On-Peak and Off-Peak Hours (Monday Through Sunday)

12.1.1. On- and Off-Peak designation. The hourly inadvertent energy created by a Balancing Authority shall be classified as either On-Peak or Off-Peak inadvertent. The peak designation assigned is a function of hour of day, day of week, time zone, prevailing time (standard or daylight savings), and special holiday status.

12.1.2. Daylight saving time. The On-Peak to Off-Peak and Off-Peak to On-Peak boundary hours are unaffected by transitions to or from daylight savings time. If a Balancing Authority remains on either standard or daylight savings time throughout the year, their inadvertent accounting practices shall use prevailing time.

12.1.3. On-peak hours. On-Peak periods are summarized in the table below. Sundays and special holidays are designated to be Off-Peak periods for the entire day. Hours for Monday through Saturday that are not shown in the table below are designated as Off-Peak hours.

12.1.4. On-Peak Hours For Monday Through Saturday In Hour-Ending Format

	Interconnection
	Reference Time Zone
	Hour Ending

	
	
	From
	To

	Eastern
	Central
	0700
	2200

	ERCOT
	Central
	0800
	2200

	Western
	Pacific
	0700
	2200


12.2. Additional Off-Peak Holidays

There are six identified U.S. holidays each year:

New Year’s Day

Memorial Day

Independence Day

Labor Day

Thanksgiving Day

Christmas Day

If any of these holidays fall on a Sunday, the following Monday shall be considered an Off-Peak day. Otherwise, the Off-Peak day will be the holiday itself.

13. Dispute Resolution. For purposes of dispute resolution, the adjacent Balancing Authorities that cannot mutually agree upon their respective Net Actual Interchange or Net Scheduled Interchange quantities by the seventh calendar day following the disputed hour shall submit a report to the NAESB Inadvertent Interchange Settlement Agent of the disputed hour. The report shall describe the nature and the cause of the dispute as well as a process for correcting the discrepancy.  
13.1. The NAESB Inadvertent Interchange Settlement Agent shall accept the two Balancing Authority’s reports describing the disputed values.  For an interim period the Settlement Agent shall assign a temporary MW value to the involved parties Inadvertent Interchange balances to allow the interconnection to balance for the hour(s) in dispute.  The Balancing Authority’s reports shall identify:

13.1.1. The names of the disputing Balancing Authorities.

13.1.2. The hour(s) in dispute.

13.1.3. The reported monthly Net Interchange Schedule (On-Peak and Off-Peak) between the disputing Balancing Authorities.

13.1.4. The mutually agreed to monthly Net Interchange Schedule (On-Peak and Off-Peak) between the disputing Balancing Authorities.

13.1.5. The reported monthly Net Actual Interchange (On-Peak and Off-Peak) between the disputing Balancing Authorities.

13.1.6. The mutually agreed to monthly Net Actual Interchange (On-Peak and Off-Peak) between the disputing Balancing Authorities.

13.2. The NAESB Inadvertent Interchange Settlement Agent shall receive the disputing Balancing Authorities reports and, using the mutually agreed to data, compile a balanced Inadvertent Interchange Settlement Dispute Report (IIS Dispute Report). This report will also include a tabulated list of the Balancing Authorities that have disputed data, as well as the magnitude of the data in dispute. 

13.3. The NAESB Inadvertent Interchange Settlement Agent shall determine a set of values to resolve the Balancing Authority’s specified dispute.

13.3.1. All disputes between Balancing Authorities shall be resolved on an informal basis within 30 days of the issuance of the IIS Dispute Report.

13.3.2. For an interim period the settlement agent shall assign a temporary MW value to the involved parties Inadvertent Interchange balances to allow the interconnection to balance for the hour(s) in dispute.

13.3.3. In the event that the NAESB Inadvertent Interchange Settlement Agent’s informal procedures do not resolve the dispute within 30 days, the dispute shall be submitted to binding arbitration as described below.

13.4. Binding Arbitration. A professional arbitration service shall provide each of the parties in the dispute an opportunity to be heard. Within 30 days of those presentations, the arbitrator shall issue a decision. The decision and the rationale for the decision shall be provided in writing to the disputing parties.

BILATERAL INADVERTENT INTERCHANGE PAYBACK

14. The bilateral method for Inadvertent Interchange Payback (IIP) shall be used under the following conditions:

14.1. Bilateral arrangements for IIP shall be made for Inadvertent Interchange Energy that was accumulated prior to introducing the IIS, or;

14.2. Bilateral arrangements for IIP shall be made when a Balancing Authority has an accumulation of Inadvertent Interchange Energy exceeding 20 times the Balancing Authority’s Frequency Bias Setting.

15. The bilateral methodology for IIP is as follows:

15.1. Bilateral IIP energy shall be paid back in-kind (energy) or a financial settlement (monetary compensation).

15.2. Bilateral IIP energy shall be paid back in the same period in which the Inadvertent Interchange Energy was created, either “on-peak or off-peak.”

15.3. A Balancing Authority with an Inadvertent Interchange Energy accumulation shall initiate communication with another Balancing Authority(s) having an Inadvertent Interchange Energy accumulation of opposite sign and establish a Bilateral IIP transaction.

15.3.1. To help facilitate bilateral settlement the settlement agent shall post a report that indicates those entities with positive and negative balances, On-Peak and Off-Peak.

15.4. Bilateral IIP between Balancing Authorities must be implemented over an energized transmission path utilizing available transmission capacity, but a transmission reservation is not required for this transaction.  The Bilateral IIP transaction shall be discontinued in the event that it creates contributing flow on a path for which the Unscheduled Flow Reduction Procedure / TLR has been implemented.  The two participating Balancing Authorities shall ensure the Bilateral IIP transaction does not create system reliability problems, shall monitor the available transmission capacity, and shall modify the Bilateral IIP transaction as necessary.

15.5. Bilateral IIP between non-adjacent Balancing Authorities not having transmission rights between them shall not exceed hourly amounts greater than 25 MW.  This limit is imposed to minimize the amount of unscheduled flow.  Notification of the Bilateral IIP between non-adjacent Balancing Authorities shall be communicated to all involved systems.

15.6. Non-adjacent Balancing Authorities with continuous transmission ownership or rights between them and Adjacent Balancing Authorities may implement mutually agreeable IIP transactions above 25 MW to reduce their Inadvertent Interchange Energy accumulation over a shorter period of time.

15.7. All Bilateral IIP transactions between non-adjacent Balancing Authorities, regardless of having transmission ownership or rights, shall be communicated over the Interconnection’s Net Communication System(West) or IDC (East). The Balancing Authorities initiating the Bilateral IIP transaction shall supply the following information:

15.7.1. Balancing Authorities involved with the Bilateral IIP arrangement.

15.7.2. Date and time of the Bilateral IIP arrangement.

15.7.3. Magnitude (MW value) of the Bilateral IIP arrangement

15.8. Balancing Authorities with Inadvertent Interchange Energy accumulations of opposite signs may elect to enter into a financial agreement to reduce both obligations.  Balancing Authorities using this type of Bilateral IIP must:

15.8.1. Account and report the Bilateral IIP in a coordinated and timely manner to NAESB Inadvertent Interchange Settlement Agent,

15.8.2. Communicate with the Reliability Region and NERC.

15.8.3. Ensure the required NAESB Inadvertent Interchange Settlement Agent, NERC, and Reliability Region submittals are updated correctly.

15.9. All Bilateral IIP transactions between Balancing Authorities shall result in a proper adjustment in each Balancing Authority’s Inadvertent Interchange Energy accumulated balance.  This is required if the Bilateral IIP is a payback in kind (energy) or a financial settlement (monetary compensation).

APPENDIX A

The logic behind the methodology for the ACE Equation used for Inadvertent Interchange Settlement (IIS):

 The ACE Equation used for control using the IIS is Equation 8 below.  The derivation of the ACE Equation used for control begins by modifying the NERC ACE Equation as shown in Equation 1.
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(1)
Where:
NIA   =   Net Interchange Actual.

NIS   =   Net Interchange Scheduled.

FA   =   Frequency Actual.

FS   =   Frequency Scheduled.
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(2)


IIi   =   Inadvertent Interchange for Balancing Authority’s Area i.
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(3)


Bi   =   Frequency Bias for the Balancing Authority’s Area.



BS   =   Frequency Bias for the Interconnection.



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


T0b = Bilateral Payback for Inadvertent Interchange created prior to implementation of automatic payback.




IME   =   Meter Error Correction.




S  =
 Interconnection’s Time Error for the hour.
Equation 2 presents a term that has the dimension of MWs.  The first term on the right side of Equation 2 is dimensionless because both the numerator and the denominator have the same dimension, MW / 0.1 Hz.  The second term of the right side of Equation 2 has two parts.  The first part is the Inadvertent Interchange and has the dimension of MWs.  The second part is made up of three variables and a constant.  In this case the H has been included.  The first variable in the numerator has the dimension of MW / 0.1 Hz.  The second variable in the numerator is time error correction in Seconds.  The constant in the denominator is the result of two conversion factors.  If the equation is written in a slightly different form the dimensionality becomes more obvious.
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(2a)

When written in this form the dimensionality is easier to see.  The first variable in the numerator of second part of the second term is now presented as ten times MW / 0.1 Hz, or MW / Hz.  The numerator includes the constant 60 which is the conversion to Cycles from Seconds, and has the dimension of Cycles / Second.  The variable is in Seconds so the numerator becomes MW-Cycles / Hz.  The denominator is now the constant 3600 which is the conversion between Hours and Seconds, and has the dimension of Seconds / Hour plus the variable H which is in Hours.  Therefore, the total equation is MW-Cycles / Hz-Second.  Since Cycles / Second reduces to Hz, the final dimensionality is in MW.
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(2b)
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 (2c)


[image: image10.wmf](

)

(

)

÷

ø

ö

ç

è

æ

´

´

-

=

e

MW

H

60

B

10

MW

H

II

II

S

i

i

imary

Pr




 (2d)

Equation 1 is a simplification of the WATEC Method because it fails to indicate that the Inadvertent Interchange, IIi, and the Time Error, S, terms are not single hour terms, but are instead moving average terms averaged over the number of hours used to spread the payback, H.  This simplification does not affect the validity of the following equation modifications.

Substituting Equations 2 and 3 into Equation 1, multiplying the top and bottom of the time error part by 10, and simplifying the result, present the ACE Equation in known values.  This is shown below as Equation 4.
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(4)

The first, second, fourth and fifth terms of the equation are included in the standard NERC ACE Equation.  The third term of Equation 4 is the additional IIS term.  It can be split into two parts.  The first part is an interconnection wide bilateral Inadvertent Interchange payback.  The second part is the interconnection wide adjustment to frequency to correct the time error.  These two parts have a common divisor of H.  H must be the same in both parts for the methodology to remain consistent with the original ACE Equation 1.
Equation 4 can be modified to move the previous hours Inadvertent Interchange into the fourth term of Equation 4, the Bilateral Payback term.  In addition, the time error correction term can be moved into the second term, the Frequency Bias term.  This eliminates the third term of Equation 4 and restores the equation to the same form as the NERC ACE Equation with slightly different terms shown as Equation 5.
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(5)

The first term of Equation 5 is the Tie-line Error term, the second term is the Frequency Bias term, the third term is the balanced Inadvertent Interchange Payback term and the fourth term is the Meter Error Correction term.

Equation 5 includes an extra part in the Frequency Bias term that represents an interconnection wide adjustment to scheduled frequency.  ACE Equation 5 is modified by considering the scheduled frequency to be the value shown in Equation 6, FS', instead of FS, (60 Hz).  This new scheduled frequency is the correct scheduled frequency to be used in the ACE Equation for CPS1 performance measurement.
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(6)

The final ACE Equation has the same form as the NERC ACE Equation.  If it is used for control, it is equivalent to the previous Equation 1 as long as the time error part and the Bilateral Inadvertent Interchange part are divided by the same value, H, to spread them over the same number of hours.
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(7)

Equation 8 shows Equation 7 with the new scheduled frequency term substituted.
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(8)

This ACE Equation is compatible with CPS1 and can be used for the CPS1 calculation because it meets all of the requirements for CPS1.  First, all of the Balancing Authority’s Areas are controlling to the same frequency, FS', thus eliminating the problem of frequency being indeterminate.  Second, since the sum of the Inadvertent Interchange over the interconnection is zero, the scheduled payback of the Inadvertent Interchange is balanced.  Therefore, this ACE Equation can be used for the calculation of CPS1.  This effectively includes the enforcement of the automatic time error correction and Inadvertent Interchange payback methodology within the CPS1 criteria.
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