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Disclaimer

The posting of documents on this Web site is done for the convenience of market participants and other interested visitors to the IMO Web site. Please be advised that, while the IMO attempts to have all posted documents conform to the original, changes can result from the original, including changes resulting from the programs used to format the documents for posting on the Web site as well as from the programs used by the viewer to download and read the documents. The IMO makes no representation or warranty, express or implied, that the documents on this Web site are exact reproductions of the original documents listed. In addition, the documents and information posted on this Web site are subject to change. The IMO may revise, withdraw or make final these materials at any time at its sole discretion without further notice. It is solely your responsibility to ensure that you are using up-to-date documents and information.

This document may contain a summary of a particular market rule. Where provided, the summary has been used because of the length of the market rule itself. The reader should be aware, however, that where a market rule is applicable, the obligation that needs to be met is as stated in the “Market Rules”.  To the extent of any discrepancy or inconsistency between the provisions of a particular market rule and the summary, the provision of the market rule shall govern.
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1. Introduction

This document presents factors used as part of the Local Market Power (LMP) Mitigation procedures. The factors are used to develop the high and low end prices for assessing whether there has been an abuse of local market power.

1.1 Purpose 

According to Section 1.3.5 of Appendix 7.6 of Chapter 7 of the “Market Rules”, the market surveillance panel is responsible for developing factors and the methodology for their derivation, for approval by the IMO board. This Standard describes the factors and methodology approved and  fulfills the IMO requirement to publish these.

This document provides some explanation behind the selection of the factors, including the expectations implied by the market rules and information about comparable approaches in other jurisdictions. It also explains the role of the factors in the overall context of the screens and assessments to be performed, and in particular, in the context of their application within the price screen.

1.2 Scope

Although the Local Market Power mitigation framework is explained here, the purpose of this document is only to identify the methodology and price factors. The context, including the nature of the reference prices to which the price factors are applied, are defined by the market rules and are not the subject addressed by this Standard.

1.3 Who Should Use This Document

The described factors are to be applied by the IMO, but are made available to market participants for their information. 

1.4 Help Desk Contact Information

If the market participant wishes to contact the IMO, the market participant can contact the IMO Help Centre via email at helpcentre@theimo.com or via telephone, mail or courier to the numbers and addresses given on the IMO’s Web site (www.theimo.com - or click on 'Have a question?' to go to the 'Contacting the IMO' page). If the IMO Help Centre is closed, telephone messages or emails may be left in relevant voice or electronic IMO mail boxes, which will be answered as soon as possible by Help Centre staff.

1.5 Conventions

The standard conventions followed for this document are as follows:

· The word 'shall' denotes a mandatory requirement;

· Terms and acronyms used in this document that are italicized have the meanings ascribed thereto in Chapter 11 of the "Market Rules"; 

· Double quotation marks are used to indicate titles of legislation, publications, forms and other documents.

– End of Section –

2. Overview

Appendix 7.6 of the “Market Rules” describe when and how the IMO is to review offer and bid prices which are the basis for congestion management settlement credits (CMSC). Such review by the IMO applies certain factors, which have been developed by the market surveillance panel and approved by the IMO Board. This document identifies the factors to be used.

The factors presented in this document are based on values used by the Independent System Operator (ISO) in New England which makes payments similar to the IMO’s congestion payments for constrained on generating units. This is in keeping with the local market power mitigation rules having been developed based on the ISO New England style of price mitigation which considers both the duration of the current event as well as the cumulative numbers of hours of constrained operation.

The IMO factors for the higher price range from 150% down to 110%, differing only marginally from those used in New England, where the lowest corresponding value is 105%. Factors are multiplied by a reference price to derive the allowable upper price limit. 

Because the IMO also makes constrained off congestion payments, additional factors are defined to establish a lower price limit.  Reflecting the view, explained later in this document, that congestion payments to generators for constrained off operation should not be as large as for constrained on operation, lower price factors define a narrower band. These range from 70% to 90%.

The factors presented apply to both reference prices - the market price for energy and the historical reference price.

These factors are based on a review of the many issues and implications: 

· There is a high degree of judgment in specifying the duration factors. Factors specified for market commencement date will need review during their initial use, and subsequent periodic review.

· There are stronger arguments for tighter rather than wider factors, especially for constrained off operation. 

· Section 1.3 of Appendix 7.6 of the ”Market Rules” define the use of these factors and thus limits the options for the functional form of the price factors.

· Using numbers based on some success in New England is pragmatic and reasonably simple. 

· The numbers attempt to strike a balance between providing freedom for market forces to work and avoiding potentially very high premiums for local use on occasions when market prices are already high. 

· The factors also attempt to strike a balance between undue congestion payments and excessive regulation (investigation and price adjustments) which would be a burden to both market participants and the IMO.

The duration factors in the current form represent the simplest implementation consistent with the market rules.  The market surveillance panel intends to monitor constrained on and off payments and is prepared to propose more complex duration factors should it become apparent that doing so will assist the competitive efficiency of the IMO marketplace.

– End of Section –

3. Role of Factors in Price Screens

This section explains the overall approach to local market power mitigation and the role of the factors in the price screens.

CMSC are paid to market participants when their (unconstrained) market schedule and (constrained) dispatch instructions differ.  The payment is based on the difference between the energy market price  (or EMP) and their offer or bid prices. If a facility has local market power it may be able to modify offer or bid prices to force up its congestion payments to unreasonable levels. 

The local market power screens create a limit on the magnitude of CMSC payments by comparing the offer and bid prices to a calculated upper and lower price limit.

3.1 Summary of Mitigation Steps

The several screens and steps described in  “Market Rules” Sections 1.3 through 1.6 of Appendix 7.6 can be summarized as follows.

There are three initial screens. Two screens seek to determine if there is a transmission flow constraint on the IMO-controlled grid or security limit causing the constrained dispatch, and whether there is insufficient competition to respond to the constraint. The third screen determines if the offer or bid prices are outside an upper or lower price limit, calculated using the factors described in this document.  

If these three conditions apply, the IMO will conduct other assessments (subject to certain limitations) to better understand the bidding behaviour and the prices observed. If there appears to be a potential local market power abuse the registered market participant will be notified at this point, and have an opportunity to explain the prices or bidding behaviour.

Following this, if the IMO concludes there has been an abuse local market power, it may recalculate CMSC using the price limit previously determined, leading to an adjustment of the CMSC payment, and possibly a penalty as large as three times the adjustment.

Rather than accept this adjustment, the registered market participant may request an inquiry, which would review relevant costs.  If offer prices are not within the costs established in the inquiry, an adjusted CMSC (and possibly penalty) may be recalculated using prices based on costs.

Further elaboration of this process is provided in section 1.3.1 of Market Manual 2: Market Administration  Part 2.12: Treatment of Local Market Power.
Price Screens and Duration Factors

The “Market Rules” Section 1.3.5 through 1.3.8 define how to develop a high end price and a low end price to be used as screens for identifying possible abuse of local market power. These rules are fairly specific about the use of the duration factors and how these are combined with multiple sets of prices to obtain the upper and lower price limits.

The factors in this Standard were proposed by the  market surveillance panel as the simplest set of factors that create an acceptable balance in implementing the market rules.  The  market surveillance panel has proposed the use of one set of factors, which vary according to the cumulative hours and consecutive hours of the constrained on events or constrained off events. 

To understand how the factors are used to derive price limits, refer to Appendix B of Market Manual 2: Market Administration  Part 2.12: Treatment of Local Market Power. 

In brief, and by way of example using the upper price screen, upper price factors are multiplied by corresponding reference prices (either the historical reference price or the EMP) to determine upper range prices. To establish a single upper price for each reference price, the calculation uses the lesser of the cumulative price factor and consecutive price factor multiplied by the reference price. The upper price used for the price screen is the higher of the two price limits determined for the two reference prices. 

It should be noted that section 1.3.5 of Appendix 7.6  of the “Market Rules” allow for the possibility of separate sets of factors being developed to apply to historical reference prices and the EMP, to  on-peak  period or off-peak period events, and  to the type of unit constrained.  At this time, with no market experience in hand, the market surveillance panel has decided that it is appropriate to begin with one set of factors.  This decision may be revisited in the light of market experience.

– End of Section –

4. Rationale for Duration Factors

The market surveillance panel considered the duration factors and their implication for  allowing higher or lower prices and congestion payments from many points of view. Ultimately the selection of specific factors required a high degree of judgment.  

The use of factors based on the ISO New England experience was seen as the most reasonable starting point for the IMO. Their application in the IMO context needs to be reviewed as experience is gained in the IMO-administered markets.

The duration factors specified in Section 5 are viewed as creating a reasonable balance between allowing freedom for normal market forces and avoiding potentially high premiums.

4.1 General Framework

The factors fit within a context of certain assumptions or principles to be achieved: 

· Single incidents of the exercise of market power are less offensive to the development of competitive and efficient markets  than sustained or repeated incidents.

· Screens should balance undue congestion payments and excessive regulation (investigation and price adjustments) which would be a burden to both market participants and the IMO.
· The resulting congestion payments should allow a generator sufficient financial incentive to induce the generator to be a willing participant in the constrained on event or constrained off event.

4.2 Market Dynamics

The selection of factors must recognize possible positive and negative market responses:
· High end factors and price screens which are too low could distort locational price signals for new generation or transmission.  However, in some cases new generation or transmission may not be feasible or economically efficient.

· Price screens which are too low may distort bidding in the larger market. In part the dual reference prices mitigate against this concern: 

· when EMP is high, local pricing is still allowed to be at a premium relative to this;

· meanwhile the historical reference prices screen also allows the offer to be somewhat higher than typical  bidding by the facility. 

So even if expected higher market prices do not emerge, there is still some flexibility for the local price around each of the references.

· If  duration factors can be gamed they may need to be more moderate:

· The potential for gaming which takes advantage of regulatory lags appears to be controlled to the extent that the factors diminish quickly with duration.

· If a facility knows when it will be constrained on or off, it may be able to game its offers into the market, to push up its congestion payments. Where the constraint is less certain, there is some risk in this game, with the possible consequence of not being accepted in the constrained or unconstrained schedule.

· When overall market payments are running high, the Market Power Mitigation rebate returns what is viewed as the excess payments in the energy market. With no comparable rebate, high congestion payments may be induced by high market prices, arguing for tighter rather than very broad duration factors.

4.3 Constrained off Payments

The market surveillance panel is skeptical about the overall utility of constrained off payments and is concerned that there could be significant uplift in the overall energy price and significant payments to generators where there is “bottled capacity”. The market rules compel developing factors for constrained off payments.  The market surveillance panel is not proposing that the market rules be changed at this date, but it intends to monitor the situation carefully once the market opens. 

· ISO New England, which has an approach to constrained on payments similar to the IMO,  does not have constrained off payments

· Even during the initial development of the IMO marketplace there was  some controversy regarding the benefits of constrained off payments. 

· Constrained off payments give the wrong signal to generators for siting in an area where there is already excess generation. 

· The payments may provide a signal for new transmission, although it is not clear how transmitters would respond to this.

· Such payments would not persist under locational pricing.

· Premium payments to constrained on generation units can be justified to ensure they are available to help resolve a reliability problem. If not available, it is possible that load would be curtailed. If a generating facility were not available at the time he would otherwise be constrained off, load would not similarly be at risk, so the need for a premium payment to him is reduced. 

These considerations argue for tighter low end duration factors.

4.4 Rule Requirements

Market rules specify how the factors are applied, creating important assumptions about their use, and by implication affect their structure and magnitude. There are several aspects of these which the market surveillance panel intend to review once the market opens. Some of these are mentioned here, but the factors themselves, and not the market rules, are the subject of this Standards document.

· The methodology and factors must be suitable for dealing with constrained on events and constrained off events, for generating facilities and dispatchable loads. 

· The market rules do not preclude different sets of factors for generation facilities or dispatchable loads, nor do they preclude separate factors for different types of generating units (e.g. fossil with significant startup costs versus hydroelectric) or for on-peak period and off-peak period conditions.

· The market surveillance panel could anticipate factors dependent on such variables, but not at this time. 

· There are separate historical reference prices for on-peak periods and off–peak periods recognizing that there may be different bidding strategies into the market in these different periods. Factors can be tighter because this cause of variability in historical prices is reduced.

· Section 1.3.5  of Appendix 7.6 of the “Market Rules” indicate there can be different sets of factors for each reference price, e.g.  one set applied against the contemporaneous market price for energy (EMP) and another against the historical reference price. 

· Other reference prices, calculated for example over shorter periods than the on-peak period or fewer than 90 days, may be more indicative of normal pricing behaviour. Again, no modification to the approach identified in the market rules is suggested at this time. 

· Section 1.3.4  of Appendix 7.6 of the “Market Rules” presents an alternative to the simple average historical reference price that would compare offers made by the facility separately for different laminations of production i.e. create multiple averages appropriate to specific output ranges. 

· This might further reduce variability of observed facility prices. This option is not being applied for the price screen at this time, but the capability for this is being designed, should experience with the market suggest that this would be appropriate.

· The market rules give guidelines for costs to be considered during an inquiry, including startup costs, opportunity costs and sometimes a portion of fixed costs.  If duration factors and price screens do not permit comparable pricing, the registered market participant for the facility may be more motivated to request an inquiry.

The above suggest more complex factors are possible. At this time a relatively simple set of factors has been defined to be used in all time periods and for all types of units. The market surveillance panel will monitor the magnitude and flow of constrained on and off payments and will propose more complex duration factors should it become apparent that doing so will assist the competitive efficiency of the marketplace.

4.5 Other Jurisdictions

ISO New England was the basis for drafting the screening approach taken in Appendix 7.6. Comparisons to ISO New York and the PJM ISO indicate that the ISO New England factors for normal units, and those selected for the IMO in this document, fall between the other extremes.

· ISO New England uses two sets of factors: 

· For normal units the factors range from 150%, down to 105% after 225 hours, and apply to the historical average.

· For seldom run units (run in merit less than 15 hours in the previous 30 days) factors range from 500%, to 105% after 225 hours, and apply to the system Clearing Price. The high value is explained as ensuring their availability when required. The low value encourages them to enter into a contract with the ISO.

· ISO New York applies its ”circuit breaker rules” which limit payments when energy offers are $100 or 300 percent higher than the reference price and the withholding behavior increases price by $100 or a 200 percent whichever is lower. Mitigation is accomplished by automatically substituting the reference prices, computed as the lower of the mean or median of a generating facility’s previous 90 days’ accepted bids.
· PJM has a more restrictive congestion payment approach. PJM can limit the offer for a constrained on unit to its marginal costs +10%.

· Both New York and PJM have a locational pricing structure. As such they do not provide constrained on or off payments. For the purpose of comparison, locational pricing provides higher payments to all generating facilities run in higher cost areas. For constrained off situations not only do generators not receive compensation, other nearby generators would see lower locational prices and payments. 

4.6 Other Considerations

· When market prices are already high, the factors can allow payments considerably above the EMP. Factors should not be so high as to lead to very large premium payments.

· The smallest high end factors need not be  set as low as  the 105% used by ISO New England.  Values, e.g. at 110%, would guarantee at least a 10% allowance above the historical reference price or EMP. This creates a more reasonable average premium payment for generating facilities which are often required to help resolve reliability problems.

– End of Section –

5. Duration Factors

High end and low end duration factors are to be derived from the following tables. Two tables are provided.  One table contains duration factors associated with the consecutive hours of a given constrained on event or constrained off event. The second  table has factors associated with the total or cumulative hours over the previous 90 days where the facility has been constrained on or constrained off as the result of a transmission flow constraint on the IMO-controlled grid or security limit.

It is intended that the same factors are be used with each of the reference prices. 

For each table the factors selected are determined by the consecutive or cumulative duration, expressed in hours. 

High end factors, in column 2, are used to establish the upper price limit to be used for assessing constrained on generation units and constrained off dispatchable loads
. 

Low end factors, in column 3, are used to establish the lower price limit to be used for assessing constrained off generation units and constrained on dispatchable loads.

5.1 Consecutive Event Duration Factors

Table 5-1: Consecutive Hours Duration Factors For Historical Reference Price and EMP Reference Price
Consecutive Duration 

(constrained hours in current event)
Upper Price Factor
Lower Price Factor

<= 12
150%
70%

>12 –24
125%
75%

> 24
120%
80%

Cumulative Duration Factors

Table 5-2: Cumulative Hours Duration Factors For Historical Reference Price and EMP Reference Price
Cumulative Duration 

(constrained hours in previous 

90 days)
Upper Price Factor
Lower Price Factor

<= 45
150%
70%

> 45-90
125%
75%

> 90-135
120%
80%

> 135-180
115%
85%

>180
110%
90%

– End of Section –

6. Future Consideration

The market surveillance panel and the IMO recognize that there is a high degree of judgement associated with the factors specified. The market surveillance panel intends to monitor the application of these factors after market commencement date and will periodically reconsider the values to be used.

In addition, the market surveillance panel will review the overall effectiveness and efficiency of other aspects of local market power mitigation, and in general the approach to congestion payments. If and when market rules change, for these or other reasons, the duration factors may also require change.

· End of Section 

Appendix A:  Sample Applications

A.1 Example 1 – Constrained on generation unit

Due to a transmission line which was congested for 6 hours during the afternoon peak period, a generation facility was constrained on. This has been a relatively common event recently, so in the last 90 days congestion resulted in the unit being constrained on for a total of 150 hours. The on-peak historical reference price has been calculated as $40 per MWh. Meanwhile the EMP during the event was $30 per MWh. 

For both EMP and the historical reference price, the upper price consecutive factor comes from column 2 of  Table 5-1. For the consecutive 6 hour event, the duration factor is 150%. The cumulative factor comes from column 2 of Table 5-2. For 150 cumulative hours, the duration factor is 115%.

The applicable factor for the current constraint event is the lesser of the two factors

=  min (150%, 115%)  =  115%

(This is a simplified way of expressing the calculation of the factors and prices.) The high end price, which applies for a constrained on generation unit, is then

Allowed Upper Price  
=   max [115% * 40, 115% * 30]




=   max [ 46, 34.5]  =  $ 46 per MWh

A.2 Example 2 – Constrained off dispatchable load

When the above constraint occurred on a day when the generating facility was unavailable, a dispatchable load was the least cost option and was constrained off for the 6 hours. This is the only time it has been constrained on or off in the last 90 days. It’s on-peak historical reference price over the last 90 days has been $60 per MWh.

Since this is a constrained off event for the load, we are still interested in the high-end price. (The loads’ congestion payment is based on the difference between EMP and his bid prices, which are higher than EMP.) The upper price consecutive factor still comes from column 2 of Table 5-1. For the consecutive 6 hour event, the duration factor is 150%. The cumulative factor again comes from column 2 of Table 5-2. For 0 cumulative hours prior to the current day, the duration factor is 150%.

The applicable factor for the current constraint event is the lesser of the two factors

=  min (150%, 150%)  =  150%

The high end price is then

Allowed Upper Price  
=   max [150% * 60, 150% * 30]




=   max [ 90, 45]  =  $ 90 per MWh

A.3 Example 3 – Constrained off Generating Unit

Due to a transmission line which was congested for 14 hours on a Saturday in January, a generation facility was constrained off. This has been a relatively common event recently, so in the last 90 days congestion resulted in the unit being constrained off for a total of 200 hours. The off-peak historical reference price has been calculated as $30 per MWh. Meanwhile the average EMP during the event was $40 per MWh. 

The lower price consecutive factor comes from column 3 of  Table 5-1. For the consecutive 14 hour event, the duration factor is 75%. The cumulative factor comes from column 3 of  Table 5-2. For 200 cumulative hours, the duration factor is 90%. 

The applicable factor for the current constraint event is the larger of the two factors

=  max (75%, 90%)  =  90%

The low end price, which applies for a constrained off generation unit, is then

Allowed Lower Price  
=   min [90% * 30, 90% * 40]




=   min [ 27, 36]  =  $ 27 per MWh

– End of Section –
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� In rarer circumstances where  there is over-generation (at declared minimum levels), a generator constrained off may receive compensation from other generators allowed to run.


�  When a dispatchable load is constrained off its bid price would be higher than EMP, indicating a willingness to pay EMP. The dispatchable load is therefore included in the market schedule, but because of the constraint its consumption is reduced in the real time schedule (dispatch). This leads to the dispatchable load’s congestion payment being based on the difference between the EMP and its bid prices, which are higher than EMP.






