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Inadvertent Interchange Payback Task Force General Statements

The Inadvertent Interchange Payback Task Force (IIPTF) ascertains that Inadvertent is the result of good and poor control practices, built-in accounting anomalies, and is a necessary result of Interconnected operation in a synchronous multi-Balancing Authority network.  The proposed solutions attempt to appropriately hold accountable those Balancing Authorities exhibiting poor control practices and recognize those exhibiting good control practices.

This Discussion Paper is a high-level overview of Inadvertent Interchange and how to address the settlement of Inadvertent.  Specific details can be further developed if this proposal gains consensus of the IIPTF.

Future Settlement Parameters

This Discussion Paper supports all current IIPTF motions, specifically:

1. The settlement of inadvertent as the IIPTF was tasked will be broken down into four components.  1) Inadvertent energy hourly measurement 2) Frequency hourly measurement 3) Hourly valuation for inadvertent energy 4) Valuation for contribution to frequency deviation.  Valuations can be considered positive, negative or zero, and this does not preclude physical payback. (Oct 6, 2003)

2. The measurement of inadvertent energy and frequency deviation lies outside the scope of the IIPTF and will be a task reserved for NERC.  The data received from NERC will be a sufficient measurement of inadvertent energy and frequency deviation. (Oct 6, 2003)

3. 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 are deemed feasible by NERC.  The IIPTF will accept the limitation of monthly measurement reporting frequency until such time that technology and NERC allow this data to be reported more frequently. (Oct 6, 2003)

4. The IIPTF will consider only two basic methodologies.  1) Financial settlement for inadvertent 2) Physical settlement of inadvertent.  The fact that inadvertent has at least two components, lso allows for a combination of the above methodologies. (Oct 6, 2003)

5. The IIPTF defines a Balancing Authority, Inadvertent Interchange as its Inadvertent Interchange “with the interconnection.” (Oct 6, 2003)

6. The IIPTF considers the settlement of reactive power to be out of scope with its charge and will no longer include reactive power as an issue in its discussion. (Dec 11, 2003)

7. The discussion of Time Error is consistent with the issue of Frequency.

8. Any methodology unable to represent negative energy prices is incompatible with a reasonable inadvertent settlement methodology, and therefore should be eliminated from discussion. (Dec 11, 2003)

9. The IPTF business practices or standards may include an allowance for each interconnection to develop a method that settles inadvertent and corrects frequency error to operate in a manner to compensate for inadvertent in the interconnections’ selected time intervals. (Dec 11, 2003)

10. Frequency Bandwidth is defined as a range of deviation around the interconnection scheduled frequency, a range of deviation around 60 Hz or the interconnection scheduled frequency. (Jan 22-23, 2004)

11. Settlement outside a frequency bandwidth would be financial. (Jan 22-23, 2004)

12. The financial settlement outside a bandwidth would be limited to inadvertent energy and not include a frequency control component, except that direction of frequency could be used to indicate the good or bad nature of the Inadvertent. (Feb 26-27, 2004)

Two Inadvertent Settlement Components


I. 
Inadvertent Energy 


II.
Inadvertent Frequency 



i. 
Inadvertent Frequency Restitution



ii. 
Inadvertent Frequency Support

Inadvertent Energy

The actual measurement and summarization of inadvertent energy is a straightforward quantity.  It is the difference between the tie line metered energy values and the scheduled energy values.  A Balancing Authority inadvertent energy measurement is positive if the interconnection owes energy to the Balancing Authority.  The Balancing Authority inadvertent energy is negative if the Balancing Authority owes energy to the interconnection.  The math is relatively simple.  The significant factor is that inadvertent energy is valued and settled on only the metered energy that was not scheduled.  Frequency is not factored into the inadvertent energy settlement.

The inadvertent energy component can be settled through payback “in-kind” or bilateral financial settlement practices.  This Discussion Paper recommends segregating and settling the inadvertent energy component from the frequency component and does not preclude future NAESB inadvertent energy settlement methodologies.

Inadvertent Frequency

The actual measurement and summarization of inadvertent frequency is a straightforward quantity, also.  It is the difference between the interconnection’s metered frequency and the scheduled frequency.  The frequency is considered “fast” if it is greater than the scheduled frequency.  Likewise, the frequency is considered “slow” if it is less than the scheduled frequency.

The frequency settlement methodology is proposed to be addressed through a combination of 1) frequency restitution (currently called Time Error Correction) and 2) frequency support (a new proposed settlement methodology).

Inadvertent Frequency Restitution

The accumulation of frequency above or below the scheduled frequency may or may not have detrimental impact on the interconnection.  That issue is a factor in this discussion but will not be decided by the IIPTF.  However, bringing the long term frequency average back to 60 Hz is the goal of the Inadvertent Frequency Restitution proposal.

Frequency Restitution will be conducted in the same manner as the current Time Error Correction practice is performed.  Frequency Restitution will be a business practice.  However, NAESB will authorize NERC to continue its procedure for each interconnection to identify and authorize a single Frequency Restitution Monitor (same as the current Time Error Monitor).

The Frequency Restitution proposal does not preclude enhancements or improvements to the increments of frequency correction (currently only plus or minus 20 mHz), the activation points, or the amount of hourly payback.

Inadvertent Frequency Support

This is a new concept that assesses a financial penalty against a Balancing Authority when it incurs inadvertent energy when the frequency is in the same direction.  This means that when Inadvertent energy and the interconnection frequency are both positive (or both negative) the Balancing Authority is assessed a financial penalty.  Likewise, when the Balancing Authority incurs inadvertent energy opposite to the interconnection frequency, it will receive a reward.  

A Balancing Authority that incurs positive inadvertent energy when the interconnection frequency is negative will receive a financial incentive; and when the Balancing Authority incurs negative inadvertent energy when the interconnection frequency is positive will also receive a financial incentive.

The Inadvertent Frequency Support penalty – reward structure penalizes the offending Balancing Authority that hurts interconnection frequency.  The Inadvertent Frequency Support incentive penalty – reward structure rewards the Balancing Authority that helps and supports the interconnection frequency.

This concept was first proposed by the Joint Inadvertent Interchange Task Force (JIITF).  The JIITF White Paper  Attachment 4, Frequency Control / Obligatory Reliability Service Operating Standard, (attached) recommends a “Control Methodology to Support Interconnected Frequency, 60 Hz.”

Summary

· The proposed Inadvertent energy component settlement is the same as the current payback “in-kind” or financial settlement and only addresses inadvertent energy.

· Inadvertent frequency component is broken into two settlement parameters:

· Inadvertent Frequency Restitution is the same as current Time Error Correction and only addresses restoring a long term 60 Hz interconnection balance.

· Inadvertent Frequency Support is a new penalty – reward incentive proposal to promote correct Balancing Authority control of schedules and energy flows.

NAESB WEQ IIPTF

Inadvertent Settlement

I.
Inadvertent Energy Payback Component

1.
Hourly Inadvertent Energy Component


1.a.
Inadvertent Energy Payback “In-Kind”


2.b.
Financial Settlement 

2.
Easy Transition – Same As Is

II.
Inadvertent Frequency Payback Component

1.
Payback Frequency – 

1.a.
Inadvertent Frequency Restitution – (Same As Is)

1.b.
Inadvertent Frequency Support – (New Penalty – Reward Incentive Proposal)

2.
Inadvertent Frequency Support (Based on JIITF White Paper, Attachment 4)


2.a.
Reward Good Inadvertent / Frequency


2.b.
Penalizes Bad Inadvertent / Frequency

  
2.c.
Technical Part is Easy – the data will be captured on an hourly basis

  
2.d.
Penalty Part is Challenging - ? NAESB Structure

2.e.
Ancillary Services – Need to be Considered 
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Joint Inadvertent Interchange Task Force

ATTACHMENT 4

JIITF Proposal
Frequency Control / Obligatory Reliability Service Operating Standard 

Brief Description: Control Methodology to Support Interconnected Frequency, 60 Hz

Principle to Which Standard Applies: Reliability Principle 2 – The frequency and voltage of interconnected bulk electric systems shall be controlled within defined limits through the balancing of real and reactive power supply and demand.

Entity(s) to Which Proposed or Revised Standard Applies: Entities performing Balancing Authority functions  

Purpose of Standard (Should Provide Reliability Basis for the Standard): The Frequency Control Contribution Standard determines how much compensation Balancing Authorities must receive or pay for Obligatory Reliability Service in the form of Frequency Response that they provided to or extracted from the Interconnection.  Supply or use of Frequency Response is contained within a Balancing Authority’s Inadvertent.

The Frequency Control Contribution (FCCBA) for each Balancing Authority shall be calculated on the basis of hourly average data as follows:
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(1)
where

InadvertentBA :
 Inadvertent for a Balancing Authority for the hour, in MW.


Frequency_ErrorInt  :

 Interconnection Frequency Error for the hour, in Hz.


Hours_in_Period  :
 Hours in the settlement period, i.e. a Month.


Sum(    ) :
 Sum of hourly measurements over the period.

The above calculation simply determines (by the "least squares" estimation technique) how much of the hourly frequency error was due to the inadvertent energy incurred by the Balancing Authority and, therefore, how much Frequency Response, as measured with hourly average data, was supplied or demanded with the Inadvertent energy incurred.  This “Frequency Response” is a valid measure of how much frequency control service (Frequency Response, Regulation, Reserves, and Load Following) was supplied or used by the Balancing Authority along with the Inadvertent energy.

The payment FCC$BA that should be exchanged between the Balancing Authorities for the  use/provision of frequency control services is then determined by multiplying the result from equation (1) by a settlement price PriceInt, the Frequency Response Price.
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where

FCC$BA
:
 Frequency Response Settlement for settlement period, e.g. a Month.


PriceInt
:
 Frequency Response Price, $ for each MW per Hz.

Until there is a market price, price will be determined as follows:
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(3)
where

m$NERC 
: Monetary Basis--a fixed amount m in dollars--set by NERC.

             Avg(    ):
 = Average hourly measurement over the period.

Since

Sum(    ) = Avg(    ) x Hours_in_Period
, equation (2) reduces to:
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(4)
The Monetary Basis will be set by NERC, or other appropriate organization, at a level just sufficient to assure minimum acceptable frequency control until an appropriate market in frequency control services has been established to set the price.  The dependence of price on the average square of hourly frequency error experienced over the period reasonably mimics the expected effect that the quality of frequency control provided would have on a market price.  As experienced frequency control (measured as the period average "variance" of frequency, or "square" of frequency error) improves, the price is reduced and, as experienced frequency control degrades, the price increases.  Using this price formula also has the practical benefit of collapsing the FCC$BA standard to the extremely simple final equation (4).  Once a market in frequency control services is established, a market settlement price will take over from the set PriceInt for this service and the formula in effect for FCC$BA will revert back to equation (2) from equation (4).
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