Inadvertent Interchange Settlement Standard

Introduction:

Inadvertent Interchange is defined as the difference between a Balancing Authority’s net actual interchange and its net scheduled interchange.  The Inadvertent Interchange Payback Task Force (IIPTF) ascertains that Inadvertent Interchange is a natural result of interconnected system operations.  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 standard appropriately holds accountable those Balancing Authorities exhibiting poor control practices and recognizes those exhibiting good control practices.

 Prior to full implementation there will be a one-year test period. The test period will follow all of the normal criteria as stated in the Standard, allowing for Real Time, Real Data comparisons and the opportunity to make adjustments.

Definitions:

Area Control Error (ACE) - The instantaneous difference between net actual and net scheduled interchange, taking into account the effects of frequency bias, including a correction for meter error. 

Balancing Authority (BA) - The entity responsible for integrating resource plans ahead of time, maintaining load-interchange-generation balance within a Balancing Authority Area, and supporting Interconnection frequency in real time. 

Balancing Authority Area - An electrical system bounded by interconnection (tie-line) metering and telemetry, where the Balancing Authority controls (either directly or by contract) generation to maintain its Interchange Schedule with other Balancing Authority Areas and contributes to frequency regulation of the Interconnection.

CPS – Control Performance Standard as defined by NERC
Inadvertent Interchange - The difference between a Balancing Authority’s net actual interchange and net scheduled interchange. 

Interchange Schedule (current definition) - The planned energy exchange between two adjacent Balancing Authorities.

Interchange Schedule (proposed definition) - An agreed-upon Interchange Transaction size (megawatts), start and end time, beginning and ending ramp times and rate, and type required for delivery and receipt of power and energy between the Source and Sink Balancing Authorities involved in the transaction.

Interconnection – Any one of the three major electric system networks in North America: Eastern, Western, and ERCOT.

L10 – A control error limitation specified in NERC standards.

Regions - One of the North American Electric Reliability Council regional councils or affiliate. 

Transmission Service Provider (TSP) - The entity that administers the transmission tariff and provides transmission services to qualified market participants under applicable transmission service agreements 

A. The Frequency Bandwidth:

1. This Inadvertent Interchange Payback Standards will utilize a frequency “deadband” concept to determine the method of settlement. (The settlement methods are described in detail in subsequent paragraphs).

1.1. The frequency bandwidth shall be plus or minus 20 mHz around hourly integrated scheduled frequency.

B. Inadvertent Interchange Payback Accounting
2. Balancing Authorities shall provide hourly Inadvertent Interchange data to the Settlement Entity
. 

2.1. Adjacent Balancing Authorities shall operate to a common Net Interchange Schedule and Actual Net Interchange value and shall record these hourly quantities, with like values but opposite sign. Each Balancing Authority shall compute its Inadvertent Interchange based on the following:
Daily Accounting 
3. Each Balancing Authorities, by the end of the next business day, shall agree with its adjacent Balancing Authority to:
· The hourly values of Net Interchange Schedule.
· The hourly integrated MWh values of Net Actual Interchange
4. NERC and the Settlement Entity will maintain hourly Inadvertent Interchange Balances for all Balancing Authorities.  

4.1.1. Upon payback, regardless of settlement method, the Balancing Authorities involved in the settlement must notify the Settlement Entity that payback has occurred.  

4.1.2. The Settlement Entity will verify with all parties that the described payback has occurred and once verified, will correspondingly adjust the individual Balancing Authorities’ balances to reflect the settlement.  

4.1.3. The Settlement Entity will then notify NERC of the balance adjustment, as to facilitate the same adjustment to the balances maintained at NERC.  

4.1.4. All Balancing Authorities shall be responsible for keeping records that will provide a clear history of all of its Inadvertent Interchange transactions.

4.2. Once an hourly accumulation is determined to be financial, those accumulation amounts will be removed from the NERC Inadvertent Interchange balances by all parties involved.    

Monthly Accounting 
5. Each Balancing Authority shall use the agreed-to Hourly, Daily and Monthly accounting data to compile its monthly accumulated Inadvertent Interchange for the On-Peak and Off-Peak hours of the month. 
After-the-Fact Corrections 
6. After-the-fact corrections to the agreed-to Hourly, Daily and Monthly accounting data shall only be made to reflect actual operating conditions (e.g. a meter being used for control was sending bad data). Changes or corrections based on non-reliability considerations shall not be reflected in the Balancing Authority’s Inadvertent Interchange. After-the-fact corrections to scheduled or actual values will not be accepted without agreement of the Adjacent Balancing Authority (s).
C. On Peak/Off Peak definition 

7. The hourly inadvertent energy created by a Balancing Authority is 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.

7.1. 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.

7.2. On-Peak hours. Each Interconnection has a reference time zone and standardized On-Peak and Off-Peak periods. On-Peak periods are summarized in the table below for each Interconnection. 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 also designated as Off-Peak hours.

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


Additional Off-Peak Holidays for the Eastern and Western Interconnections
There are six identified U.S. holidays each year:

· New Year’s Day

· Memorial Day

· Independence Day

· Labor Day

· Thanksgiving Day

· Christmas Day

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

D. Settlement Inside the Frequency Bandwidth 

8. Each Balancing Authority shall be diligent in reducing accumulated inadvertent balances. Inadvertent Interchange accumulations shall be paid back by any of the following methods:
8.1. Inadvertent Interchange accumulations may be paid back with “in-kind” energy.  
8.1.1. Inadvertent Interchange accumulated during “on-peak” hours shall only be paid back during “on‑peak” hours. Inadvertent Interchange accumulated during “off-peak” hours shall only be paid back during “off-peak” hours. 

8.2. Inadvertent Interchange accumulations may be paid back bilaterally. 

8.2.1. Inadvertent Interchange accumulations may be paid back via an Interchange Schedule with another Balancing Authority. 

8.2.2. The Source Balancing Authority and Sink Balancing Authority must have inadvertent accumulations in the opposite direction.

8.2.3. All involved Balancing Authorities and Transmission Service Providers shall agree upon the terms of the Inadvertent Interchange payback schedule. 

8.3.      Inadvertent Interchange accumulations may be paid back unilaterally, as allowed by the Interconnection.

8.3.1. Inadvertent Interchange accumulations may be paid back unilaterally controlling to a target of non-zero ACE. Controlling to a non-zero ACE ensures that the unilateral payback is accounted for in the CPS calculations. The unilateral payback control offset is limited to the Balancing Authority‘s L10 limit and shall not burden the Interconnection.  (In the event L10 no longer exists, a replacement will be developed.)

8.4. Inadvertent Interchange accumulations may be paid back via a financial transaction with another Balancing Authority. 

8.4.1. The Balancing Authorities must have inadvertent accumulations in the opposite direction.

8.4.2. The terms of the inadvertent payback shall be agreed upon by the involved Balancing Authorities and approved by the Settlement Entity

E. Settlement Outside the Frequency Bandwidth (See Figure 1)

9. Inadvertent Interchange accumulated when the Frequency is outside the bandwidth will be settled financially.
10. The Interconnection’s Time Error Monitors shall provide hourly average scheduled and hourly average actual frequency to the settlement entity. 
10.1. The Settlement Entity will notify the Balancing Authorities and NERC simultaneously the hours that a financial settlement trigger has occurred.

When Hourly Integrated Frequency is greater than 20 mHz over scheduled frequency: 
11. The over generating Balancing Authority will be paid less than or equal to $0 per MWh by the under generating Balancing Authority.  

11.1. Costs incurred by the under generating Balancing Authority to receive the inadvertent energy will be passed on to the over generating Balancing Authority.

11.2. The under generating Balancing Authority’s cost is discoverable as defined in Section G.  

11.3. Upon settlement the Inadvertent Interchange balances will be adjusted accordingly. 

When Hourly Integrated Frequency is less than or equal to 20 mHz below scheduled frequency:

12. The over generating Balancing Authority will be paid the greater of $100 per MWh or a discoverable price, by the under generating Balancing Authority. 

12.1. The over-generating Balancing Authority’s price is discoverable as defined in Section G.  

12.2. Upon settlement the Inadvertent Interchange balances will be adjusted accordingly. 


F. Settlement Entity 

13. The settlement entity will receive information from NERC and compute any settlements that may be required for the given month on a per hour basis.

13.1. The settlement entity will determine the total funds to be received or to be collected by appropriately responding Balancing Authorities.

13.2. The settlement entity will determine each inappropriate Balancing Authority’s payment amount based on the percentage of inappropriate inadvertent energy for which it was responsible.  (See attachment A: Settlement Example)
13.3. Prior to assigning settlement, the settlement entity will then obtain current credit ratings for all Balancing Authorities.

13.4. The settlement entity will then assign settlement between Balancing Authorities based on their current credit ratings with every effort taken to match Balancing Authorities will similar credit ratings. (See attachment B: Settlement with Credit Example)
14. A balanced collection will be utilized to assure that no balances remain at the end of the settlement period. 

14.1. The settlement entity will collect a fee to be paid by the Balancing Authority(s) not responding appropriately.  

G. Price Discovery 

15. Only appropriately responding Balancing Authorities can invoke price discovery.

16. Any party subject to the settlement has the right to ask for proof of price or cost.

16.1. All payment and compensation calculations will be made using the higher of the appropriately responding Balancing Authority’s highest incremental cost (i.e., highest purchase price for power or highest generating unit cost) or its highest sales price during the applicable hour.

16.2. Price verification and documentation will remain confidential between the parties to the settlement.

17. Absent dispute, there will be no price discovery.

H. Review Process  

18. This Inadvertent Interchange Payback Standard shall be reviewed.

18.1. On a regular schedule, based on the NAESB standards review process.

18.2. When Balancing Authorities propose enhancements modifications or revisions 

Attachment A: Settlement Example

	Interconnection Frequency Low and Less than 59.98 Hz
	
	
	
	

	
	
	
	
	
	
	

	
	Net
	
	
	Fixed Price Settlement
	
	

	
	Interchange (MW)
	
	
	Amount
	Challenge Brought
	Discovery Price(1)

	CA1
	-225
	 short to interconnection 
	Corrective Action Needed
	 $100 
	N/A
	 N/A 

	CA2
	300
	 long to interconnection 
	Responding Appropriately
	 $100 
	No
	N/A

	CA3
	-1000
	 short to interconnection 
	Corrective Action Needed
	 $100 
	N/A
	N/A

	CA4
	470
	 long to interconnection 
	Responding Appropriately
	 $100 
	No
	N/A

	CA5
	-75
	 short to interconnection 
	Corrective Action Needed
	 $100 
	N/A
	N/A

	CA6
	450
	 long to interconnection 
	Responding Appropriately
	 $100 
	Yes
	 $175 

	CA7
	-50
	 short to interconnection 
	Corrective Action Needed
	 $100 
	N/A
	N/A

	CA8
	25
	 long to interconnection 
	Responding Appropriately
	 $100 
	No
	N/A

	CA9
	-85
	 short to interconnection 
	Corrective Action Needed
	 $100 
	N/A
	N/A

	CA10
	190
	 long to interconnection 
	Responding Appropriately
	 $100 
	No
	N/A

	Maximum
	
	
	
	 $100 
	
	$175

	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	

	1-
	Discovery approved due to hourly trade out of CA6
	
	
	
	

	
	
	
	
	
	
	


	Settlement Examples:
	
	
	
	
	
	

	
	
	
	
	
	
	

	Settlement at Fixed Price = $100
	
	
	
	
	

	
	
	
	
	
	
	

	Amount Due:
	MW Due Good Actors
	Amount Owed from Bad Actors
	Amount Owed:
	MW Due from Bad Actors
	% of IE Provided
	Amount Due Good Actors

	To CA2
	300
	 $30,000 
	from CA1
	225
	15.68%
	 $22,500.00 

	To CA4
	470
	 $47,000 
	 from CA3
	1000
	69.69%
	 $100,000.00 

	To CA6
	450
	 $45,000 
	 from CA5
	75
	5.23%
	 $7,500.00 

	To CA8
	25
	 $2,500 
	 from CA7
	50
	3.48%
	 $5,000.00 

	To CA10
	190
	 $19,000 
	 from CA9
	85
	5.92%
	 $8,500.00 

	
	1435
	 $143,500.00 
	
	1435
	100.00%
	 $143,500.00 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Settlement at Fixed Price = $100 (Except CA6 who warranted $175)
	
	
	
	

	
	
	
	
	
	
	

	Amount Due:
	MW Due Good Actors
	Amount Owed from Bad Actors
	Amount Owed:
	MW Due from Bad Actors
	% of IE Provided
	Amount Due Good Actors

	To CA2
	300
	 $30,000 
	from CA1
	225
	15.68%
	 $27,791.81 

	To CA4
	470
	 $47,000 
	 from CA3
	1000
	69.69%
	 $123,519.16 

	To CA6
	450
	 $78,750 
	 from CA5
	75
	5.23%
	 $9,263.94 

	To CA8
	25
	 $2,500 
	 from CA7
	50
	3.48%
	 $6,175.96 

	To CA10
	190
	 $19,000 
	 from CA9
	85
	5.92%
	 $10,499.13 

	
	1435
	 $177,250.00 
	
	1435
	100.00%
	 $177,250.00 


	Interconnection Frequency High and Greater than 60.02 Hz
	
	
	
	

	
	
	
	
	
	
	

	
	Net
	
	
	
	
	

	
	Interchange (MW)
	
	
	Marginal Cost (MWh)
	Challenge Brought
	Discovery Price(1)

	CA1
	-225
	 short to interconnection 
	Responding Appropriately
	 $-   
	Yes
	 $12,000.00 

	CA2
	300
	 long to interconnection 
	Corrective Action Needed
	 $-   
	N/A
	N/A

	CA3
	-1000
	 short to interconnection 
	Responding Appropriately
	 $-   
	Yes
	 $5,000.00 

	CA4
	470
	 long to interconnection 
	Corrective Action Needed
	 $-   
	N/A
	N/A

	CA5
	-75
	 short to interconnection 
	Responding Appropriately
	 $-   
	Yes
	N/A

	CA6
	450
	 long to interconnection 
	Corrective Action Needed
	 $-   
	N/A
	 N/A 

	CA7
	-50
	 short to interconnection 
	Responding Appropriately
	 $-   
	Yes
	 N/A 

	CA8
	25
	 long to interconnection 
	Corrective Action Needed
	 $-   
	N/A
	N/A

	CA9
	-85
	 short to interconnection 
	Responding Appropriately
	 $-   
	Yes
	N/A

	CA10
	190
	 long to interconnection 
	Corrective Action Needed
	 $-   
	N/A
	N/A

	Minimum
	
	
	
	 $-   
	
	

	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	

	1-
	Discovery approved due to hourly trade out of CA1 & CA3
	
	
	

	
	
	
	
	
	
	


	Settlement Examples:
	
	
	
	
	

	
	
	
	
	
	
	

	Settlement at Fixed Price = $0
	
	
	
	
	

	
	
	
	
	
	
	

	MW Amount of Good Inadvertent
	
	Costs discovered due to Bad Actors
	MW Amount of Bad Inadvertent
	
	% of IE Provided
	Amount Owed to Good Actors

	from CA1
	-225
	 $-   
	To CA2
	300
	20.91%
	 $-   

	 from CA3
	-1000
	 $-   
	To CA4
	470
	32.75%
	 $-   

	 from CA5
	-75
	 $-   
	To CA6
	450
	31.36%
	 $-   

	 from CA7
	-50
	 $-   
	To CA8
	25
	1.74%
	 $-   

	 from CA9
	-85
	 $-   
	To CA10
	190
	13.24%
	 $-   

	
	-1435
	 $-   
	
	1435
	100.00%
	 $-   

	
	
	
	
	
	
	

	Settlement after Discovery Price
	
	
	
	
	

	
	
	
	
	
	
	

	MW Amount of Good Inadvertent
	
	Costs discovered due to Bad Actors
	MW Amount of Bad Inadvertent
	
	% of IE Provided
	Amount Owed to Good Actors

	from CA1
	-225
	 $12,000.00 
	To CA2
	300
	20.91%
	 $3,554.01 

	 from CA3
	-1000
	 $5,000.00 
	To CA4
	470
	32.75%
	 $5,567.94 

	 from CA5
	-75
	 $-   
	To CA6
	450
	31.36%
	 $5,331.01 

	 from CA7
	-50
	 $-   
	To CA8
	25
	1.74%
	 $296.17 

	 from CA9
	-85
	 $-   
	To CA10
	190
	13.24%
	 $2,250.87 

	
	-1435
	 $17,000.00 
	
	1435
	100.00%
	 $17,000.00 


Attachment B: Settlement with Credit Example

	Settlement Entity (with Settlement based on Credit Rating)
	

	Credit Rating As Of X/X/2004
	

	Interconnection Frequency Outside Low Frequency Threshold
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	Net Inadvertent Position ($)

	Symbol
	Name
	Ele/Gas?
	Risk Rating
	'@ $100 Settlement Price
	'@ Challenged Settlement Price

	CA3
	Control Area 3
	Ele
	AAA+
	 $(100,000.00)
	 $(123,519.16)

	CA6
	Control Area 6
	Ele
	AAA+
	 $45,000.00 
	 $78,750.00 

	CA1
	Control Area 1
	Ele
	AA
	 $(22,500.00)
	 $(27,791.81)

	CA5
	Control Area 5
	Ele
	A-
	 $(7,500.00)
	 $(9,263.94)

	CA2
	Control Area 2
	Ele
	BBB
	 $30,000.00 
	 $30,000.00 

	CA10
	Control Area 10
	Ele
	BB-
	 $19,000.00 
	 $19,000.00 

	CA8
	Control Area 8
	Ele
	B+
	 $2,500.00 
	 $2,500.00 

	CA4
	Control Area 4
	Ele
	B-
	 $47,000.00 
	 $47,000.00 

	CA7
	Control Area 7
	Both
	CC
	 $(5,000.00)
	 $(6,175.96)

	CA9
	Control Area 9
	Both
	C
	 $(8,500.00)
	 $(10,499.13)

	
	
	
	
	
	

	
	
	
	 Check 
	0
	0

	
	
	
	
	
	

	
	
	
	
	
	


	Proposed Settlement if everyone accepts $100 fixed price
	
	
	

	
	
	
	
	
	

	
	CA6 will receive payment for 
	  $45,000.00  
	from CA3
	
	

	
	
	
	
	
	

	
	CA2 will receive payment for
	  $30,000.00  
	from CA3
	
	

	
	
	
	
	
	

	
	CA10 will receive payment for
	  $19,000.00  
	from CA3
	
	

	
	
	
	
	
	

	
	CA8 will receive payment for
	  $2,500.00  
	from CA3
	
	

	
	
	
	
	
	

	
	CA4 will receive payment for 
	  $3,500.00  
	from CA3
	
	

	
	CA4 will receive payment for
	  $22,500.00  
	from CA1
	
	

	
	CA4 will receive payment for
	  $7,500.00  
	from CA5
	
	

	
	CA4 will receive payment for
	  $5,000.00  
	from CA7
	
	

	
	CA4 will receive payment for
	  $8,500.00  
	from CA9
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Proposed Settlement if everyone accepts $100 fixed price (except for CA6 who is requesting $175)
	

	
	
	
	
	
	

	
	CA6 will receive payment for 
	  $78,750.00  
	from CA3
	
	

	
	
	
	
	
	

	
	CA2 will receive payment for
	  $30,000.00  
	from CA3
	
	

	
	
	
	
	
	

	
	CA10 will receive payment for
	  $14,769.16  
	from CA3
	
	

	
	CA10 will receive payment for
	  $4,230.84  
	from CA1
	
	

	
	
	
	
	
	

	
	CA8 will receive payment for
	  $2,500.00  
	from CA1
	
	

	
	
	
	
	
	

	
	CA4 will receive payment for 
	  $3,500.00  
	from CA1
	
	

	
	CA4 will receive payment for
	  $17,560.97  
	from CA1
	
	

	
	CA4 will receive payment for
	  $9,263.94  
	from CA5
	
	

	
	CA4 will receive payment for
	  $6,175.96  
	from CA7
	
	

	
	CA4 will receive payment for
	  $10,499.13  
	from CA9
	
	


	Settlement Entity (with Settlement based on Credit Rating)
	

	Credit Rating As Of X/X/2004
	

	Interconnection Frequency Outside High Frequency Threshold
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	Net Inadvertent Position ($)

	Symbol
	Name
	Ele/Gas?
	Risk Rating
	'@ $0 Settlement Price
	'@ Challenged Settlement Price

	CA3
	Control Area 3
	Ele
	AAA+
	  $-      
	  $5,000.00  

	CA6
	Control Area 6
	Ele
	AAA+
	  $-      
	  $(5,331.01)

	CA1
	Control Area 1
	Ele
	AA
	  $-      
	  $12,000.00  

	CA5
	Control Area 5
	Ele
	A-
	  $-      
	  $-      

	CA2
	Control Area 2
	Ele
	BBB
	  $-      
	  $(3,554.01)

	CA10
	Control Area 10
	Ele
	BB-
	  $-      
	  $(2,250.87)

	CA8
	Control Area 8
	Ele
	B+
	  $-      
	  $(296.17)

	CA4
	Control Area 4
	Ele
	B-
	  $-      
	  $(5,567.94)

	CA7
	Control Area 7
	Both
	CC
	  $-      
	  $-      

	CA9
	Control Area 9
	Both
	C
	  $-      
	  $-      

	
	
	
	
	
	

	
	
	
	 Check 
	0
	0

	
	
	
	
	
	


	
	
	
	
	
	

	Proposed Settlement with challenge from CA3 and CA1 
	
	

	
	
	
	
	
	

	
	CA3 will receive payment for 
	  $5,000.00  
	from CA6
	
	

	
	
	
	
	
	

	
	CA1 will receive payment for 
	  $331.01  
	from CA6
	
	

	
	CA1 will receive payment for 
	  $3,554.01  
	from CA2
	
	

	
	CA1 will receive payment for 
	  $2,250.87  
	from CA10
	
	

	
	CA1 will receive payment for 
	  $296.17  
	from CA8
	
	

	
	CA1 will receive payment for 
	  $5,567.94  
	from CA4
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Scheduled Frequency





Minus


20mHz





Plus


20mHz








Settlement as in


Section D





Settlement as in


Section E


Requirement 12





Settlement as in


Section E


Requirement 11





Figure 1








� NERC has agreed to provide inadvertent energy and frequency deviation measurements with hourly granularity.  Although payback of inadvertent energy and contribution to frequency deviation shall be performed for each hour, reporting of such hourly information to be used for settlement purposes shall occur at such time intervals as deemed feasible by NERC. The IIPTF will accept the limitation of a monthly measurement reporting interval until such time that technology and NERC allow this data to be reported more frequently.
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