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Quick-Start Capability Straw Proposal

NOTE: This document includes a longer, more detailed discussion paper that is appended.

1. Introduction

This straw proposal is not intended to be a complete or final design.  There are many issues that can be addressed several ways.  The proposal presents only one of those alternatives.  Alternatives are described in a longer, more detailed discussion paper that is appended to the straw proposal.   The same discussion paper also provides more reasons for the position taken in the straw proposal.

2. Summary

This proposal creates a market to acquire quick-start reserve capability in a cost effective manner.  It does so far enough in advance of real-time that significant new physical supply can be added to the market, which allows new competitors to enter the market.

The market begins with the ISO soliciting offers in advance.  The time between solicitation and delivery may be as much as 2 years and as little as 3 to 6 months.  The duration of the delivery periods would also be as much as  2 years and as little as 3 to 6 months.   If NEPOOL decides that the longer periods are more appropriate, then certain issues, such as performance guarantees, become more important.

The solicitation is for a portfolio product denominated in MW and $/MW-Month.  Offers made include all self-supply MW.  Self-supply can be on a price sensitive basis.  Physical self-supply MW are subtracted from the auction amount.  Winners are selected and notified.  Winners and self-suppliers acquire a Supply Requirement in the settlement system as a result of the auction.  Bilateral contracts can be enacted at anytime before settlement.  Delivery is on a portfolio basis.  Delivery of the aggregate amount is measured after real-time by examining all of a seller's settlement resources.  Payment is by Load on a ratio share, either using hourly load ratio share or an ICAP obligation method. 

The lowest cost provider of reserve should be a low capacity factor unit, typically a unit that has low capital costs and high fuel costs.  Such units are rarely used for energy, but when providing off-line reserve they burn no fuel.  In a market such units provide energy offers well in excess of the normal energy clearing price and thus end up off-line almost all of the time.  

This proposal recognizes that reserves must, in an efficient dispatch, come from the highest energy cost capacity.   Thus, this market acquires reserve from the capacity with the most expensive energy costs first. The Participants with resources that have lowest expected energy opportunity costs will be the winners of the auction.

The market requires the winners to supply resources that offer energy above a price expected to occur in the energy market only a small fraction of the time, e.g., 1.5% of the time.  This is a commitment easily made by the owner of a low capacity factor resource that is only expected to be in merit for energy less than 1.5% of the time.  It is not necessary for the entire unit to be offered above this price; it may only be the top end of the unit.

The minimum price is often referred to as the "minimum strike price" although the product is not a true call option.  Likewise the lump sum paid to those who win the solicitation (and deliver) is often referred to as the "availability premium".

There will be times that total reserve is used, as it should be.  During these times the pool operator will call on capacity in energy merit order regardless of whether the resource has been sold as Quick-Start Capability.  The operator continues to conduct an efficient central dispatch.  Note that in other market designs, pools have actually regularly seen energy prices decline during a reserve "activation" because holding specific resources out of the dispatch distorted and inflated the energy clearing price prior to the reserve "activation".

Setting the target capacity factor in the market is a reliability planning decision that will have an effect on cost of the market.  If the capacity factor is set lower, e.g., 1% rather than 1.5%, then the minimum price or "minimum strike price" will be higher.  This will create more reserve, but the resources providing it will incur more energy cost and thus their asking price will rise.

If reserve is short close to real-time, then no additional off-line reserve can be acquired.  Therefore additional spinning reserve must be created as a substitute.  A decision must be made whether to acquire reserve by either committing an extra, inflexible, unit to provide spinning reserve at its Low Operating Limit, or to back down an in-merit energy unit to provide reserve.  If this is not provided by the market, then the ISO is forced to take action itself.

The market proposed here allows sellers to provide spinning reserve in both manners to substitute for their delivery requirements.  If the resource that they normally rely on to deliver the product is unavailable, they may select any other resource in their portfolio.  If necessary they may self-schedule a low efficiency resource at its Low Operating Limit with an appropriate energy price above the minimum required price.  For a resource already on-line, perhaps a baseload unit with an expensive top end, they may offer the top end at an energy price above the minimum required price, or expand the MWs of the already highly priced top end.  In either case, they are able to take the actions that the ISO would have to take in the absence of the market.

3. Quick-Start Capability Product

3.1.  Resource Minimum Qualifications

This section defines the physical attributes of a "Quick-Start Resource"  (QSR) which can supply "Quick-Start Capability" (QSC).

The product provided must be from a resource that: 

1. Bids characteristics that enable the unit to provide offline 10 or 30 minute reserves.

2. Bids a Minimum Run Time that does not exceed 1 hour.

3. Is able to sustain their generation or load reduction for a minimum of one hour.

4. Is available and physically capable of meeting its bid characteristics, e.g., not forced out.

Resources that do not meet these criteria may provide a spinning reserve equivalent if they do not create energy uplift in the Day-Ahead Market.  These are called Financially Equivalent Quick-Start Resources (FEQSRs).  Financially Equivalent Quick-Start Resources must provide 10 or 30 minute spinning reserve.

Example 1: Physical Quick-Start Resources

An example would be an aero-derivative combustion turbine that can start within 10 minutes, run for 10 minutes and then shut down. 

Another example would be a hydro with pondage, such as a pumped storage unit.  It would have to have at least 1 hour of energy stored.  It would reserve that energy through a higher energy offer for those MW as described in section 2.2.  below.

Example2: Financially Equivalent Quick-Start Resources

An example would be a base-load combined cycle unit with duct firing which produces very  expensive energy when used.  Because it is base-load, it would never cause the pool to incur out-of-merit energy costs by backing down more efficient units.  Nor would it cause energy uplift.  It would reserve the duct firing energy through a higher energy offer for those MW at the top of the unit as described in section 2.2.  below.

Another example would be a self-scheduled thermal unit with some unloaded spinning capacity.  By self-scheduling, the unit foregoes energy uplift.  The unit probably produces some LOL energy, but it is unknown whether it is out-of-merit.  Again the unit reserves some spinning reserve through a higher energy offer for those MW at the top of the unit.

3.2.  Product Minimum Financial Qualifications

As with other capacity products, the resource is credited regardless of whether it is currently producing energy or not.  In other words, reserve is still paid its availability premium when it is activated.  It is also paid the energy clearing price and is eligible to set the energy clearing price.

The QSC product is modeled, loosely, on a call option for energy. 
  The resource selling QSC  is only credited with MW that are bid above a predetermined price, e.g. 80 $/MWh, and below the 1000 $/MWh bid cap.  This minimum price is referred to informally as a "strike" price, but the QSC product has very important differences from a true call option.  The two most important are that a) the resource owner remains entitled to the energy, and b) the auction allows a range of "strike" prices so that resource owners receives the same availability premium regardless of where, within the predetermined range they set the "strike". 

The resource is only credited with MW that have not been paid for in the TMSR market (the Tier 2 Spinning Reserve Market in the SMD design).

It will also not be possible for the QSC implied by the financial offers to exceed in MW the 10 or 30 minute reserve it is physically capable of providing.  Thus checks for the high operating limit, start times, and ramp rates are made.  

Example 3: Combustion Turbine

A combustion turbine can start and achieve 40 MW within 10 minutes and 85 MW within 30 minutes.  The minimum "strike" price is 75 $/MWh.  If the CT offers the entire output at 90 $/MWh, then it is credited with 40 MW of 10 minute QSC ("QSC10") and 45 MW of 30 minute QSC ("QSC30").
  If the CT offers 50 MW at 70 $/MWh and only 35 MW at 90 $/MWh, then it will be credited with 35 MW of QSC10.

Assume that the unit has offered its entire range at 90 $/MWh.  A local contingency occurs, the Location based Marginal Price rises to 100 $/MWh, and the unit is dispatched to its High Operating Limit.  Then the entire 85 MW is still credited with either QSC10 or  QSC30.   The owner is also paid the 100 $/MWh for the energy.

3.3.  Measurement of Delivery

Delivery will be on a portfolio or "system" basis.  The delivery period will be during the standard peak energy period as generally accepted by the industry, e.g., non-holiday weekdays 16 hours per day.

Delivery is measured after the fact.  All of a Supplier's settlement resources will be examined after real-time.  If a resource satisfies the minimum qualification in section 2.1.  above and has capacity that satisfies the minimum financial qualifications in section 2.2.  above, then the relevant MW are counted against the Supplier's Supply Requirement.   

Example 4: Portfolio Delivery

A supplier wins the forward auction and is selected to provide 50 MW of QSC10.  He owns (or owns rights to) a 250 MW combined cycle, an old 50 MW steam unit with an LOL of 10 MW, a 30 MW hydro unit, and a 50 MW combustion turbine.  The minimum strike price is 75 $/MWh.

On most days his 50 MW CT is available but off-line.  He likes to keep 10 MWh of energy in his pond to cover price spikes.  His old steamer is off-line and requires 48 hour notice to staff it.  His combined cycle is baseloaded at full output.

When operable, his entire CT is offered at 90 $/MWh and covers his QSC10 supply requirement.  Similarly the top 10 MW of his hydro unit is offered at 80 $/MWh.  Thus he has a 10 MW buffer.  On May 1 at 2 PM his CT begins vibrating heavily and is forced out for 2 weeks.  On May 1 he is 40 MW short for a partial day.  He self-schedules the steam unit for May 2 at its LOL of 10 MW and discretional megawatts at 75 $/MWh.  Since it is self-scheduled, it qualifies as a FEQSR.  With a ramp rate of 4 MW/Minute the steamer provides the needed 40 MW of QSC10.  

Other options of the supplier is to negotiate a lower cost bilateral or to price the top 40 MW of his combined cycle at 75 $/MWh.

4.  Shortfall and Non-Performance

A shortfall occurs when a supplier delivers less QSC than his supply requirement.  This may happen because either a resource is out of service, or because the supplier did not properly bid and designate enough resources. 

Experience with the ICAP market suggests that a high shortfall charge, like a high ICAP deficiency charge, can lead to withholding.  In order to avoid this problem, the shortfall charge must be modest.  In order to ensure delivery it must be greater than 0.  The higher certainty of a shortfall charge known prior to the auction is also desirable.  The ISO recommends that the shortfall charge be based on or related to the energy price.
  Several alternative methods are provided in the discussion paper.

The ISO seeks additional suggestions.  

Example 5: Shortfall Charge

In Example 4 above the supplier lost his CT on May 1 at 2 PM.  Assume that the delivery period is 07:00 to 23:00 and that the shortfall charge is 40 $/MWh, then he faces a shortfall charge of 40 MW * 9 hours * 40 $/MWh = $14,400.  He can still avoid this shortfall charge by negotiating a bilateral deal sometime before the monthly settlement.
Non-performance is distinct from a shortfall.  Non-performance occurs when a resource is asked to provide energy within its start time and ramp rate during an audit or a contingency, but fails to do so.  

Non-performance penalties should vary with the frequency of the non-performance, thus better performing units such as hydro would be penalized less than CTs.  Resources that are chronic non-performers may actually detract from reliability since they will be included in reserve accounting.  For this reason, the ISO suggests that the penalties accelerate with worse performance.
 

The penalties can be based on the energy price, e.g., twice the energy price.  They may also be based on $/MW-month auction price.  The ISO seeks suggestions.

Table 1 below lists accelerating penalties for non-performance by resources sold to the pool as QSC.  A similar table can be constructed for resources in the on-line state.  The following table penalizes on the basis of the auction revenues.

· Table 1: Penalties for Non-Performance (Off-Line Starts)

	Failure-to-Start Rate
	% of Payment Held Back

	0%-10%
	0%

	11%-20%
	20%

	21%-30%
	40%

	31%-40%
	60%

	41%-50%
	80%

	51%-100%
	100%


Example 6: Non-Performance

If a unit selling 10MW of QSC was asked to start 10 times and failed twice, then it demonstrated a 20% failure-to-start rate.  If the auction cleared at 1,500 $/MW-Month, then the amount held back would be 2MW * 1500$/MW‑Month = $3000.  

Allowance must also be for rarely started units.  A unit may be started only twice, and fail once, thus giving it a 50% failure rate.  Its true rate may be 15%.  The ISO seeks suggestions on addressing this issue.

The same unit may, in fact, have a 50% failure rate.  To screen for such chronic, but difficult to observe, problems, consecutive failures (two in a row) should be treated as indicating a possible underlying chronic problem and the resource taken out of the market until it has demonstrated capability through a successful self-financed audit.

The ISO suggests that resources that fail their performance criteria twice in a row be disqualified from the market until their performance capability is reestablished through an audit. 

The ISO seeks additional suggestions.  Several alternative approaches are provided in the discussion paper.

Allocation of Revenue

 The ISO has not determined how the revenue from penalties and shortfall charges should be allocated.  It should not be allocated to those who would have an incentive to withhold capacity.  The ISO seeks suggestions on this issue.

5. Self-Financed Unannounced Audits

Resources used to supply QSC would be subject to self-financed unannounced audits.  Resources would be entitled to the LMP for the duration of the audit.  It is expected that the cost of the audits would be incorporated in the QSC auction offer price (availability premium).  

The audits would be limited to a maximum of twice monthly for off-line starts.  It is not the intention, or even possible, to audit every quick-start resource every month.  Rather, the ISO would audit a random sample each month.  The possibility of unnecessary audits can be reduced by first, counting successful non-audit starts against the twice monthly maximum, and second by allowing successful audits to be used for ICAP purposes.  Financially Equivalent Quick-Start Resources (FEQSRs) provide spinning reserve rather than off-line reserve, and thus would only be audited when already on-line.  On-line QSC tests (for ramp capability) would also be limited to twice a month. 

Audits are a resource specific concept, whereas the supply is delivered as a portfolio.  This presents a problem.  A supplier might say that he delivered 120% of his requirement and the ISO has chosen to penalize only one unit representing only 2% of his portfolio.

To resolve this it is necessary that the supplier nominate resources equal to at least 100% of his supply requirement that may be subjected to a unannounced audit.  This could be done anytime prior near real-time. This allows suppliers to use the Day Ahead Market scheduling results to inform their decision.  If nominations are not changed, the ISO would use the last nominations of record.

The ISO will know whether enough QSC in aggregate has been nominated for the hour or day.  However, it will not know whether an individual Supplier has under-nominated for a particular hour or day until the monthly settlement accounts for all bilateral contracting.    

6. Self-Supply And Bilateral Trading

The market design will permit self-supply.  Two methods of self-supply will be possible.  In the first, the self-supply megawatt amount will subtracted from the central auction purchase amount.  In the second, the self-supply megawatt amount will be entered as a zero price offer in the central auction by the self-supplier.

A self-supplier, like a supplier to the central auction, acquires a Supply Requirement in MW for the duration of the supply period. 

Self-suppliers have to adhere to all the same restrictions and product characteristics as suppliers to the central auction.  Thus, for example, a self-supplier must notify the ISO of its self-supply choice and MW at the same time as offers in the auction are due. A self-supplier is also exposed to the same penalties for non-delivery and non-performance as a supplier to the central auction.  More details on the possible market problems that might occur if these rules are not observed are provided in the attached discussion paper.

The market design will permit two types of bilateral trading.  

The first type of bilateral supply by a load-serving entity is a sub-type of self-supply in which Participants trade Supply Requirements.  In this type, a load-serving entity (LSE) that believes it can procure QSC more cheaply than through the auction price tells the ISO that it will be self-supplying, either physical or financial ($0 offer).  The LSE thereby acquires a Supply Requirement. It must then self-supply by negotiating with a resource owner to take over the Supply Requirement.    

Financial self-supply may be price sensitive self-supply.  In this method a load serving entity  would submit an offer to supply into the central auction at, for example, 2,000 $/MW-Month.  If the auction clears at a higher price, the load serving entity acquires a Supply Requirement and must negotiate with resource owners.  If the auction clears at a lower price the load serving entity pays the clearing price of the central auction.

Physical self-supply is not entitled to central auction revenues.  In contrast the owner of a Supply Requirement from financial self-supply ($0 offer) is entitled to central auction revenues.  Thus the Supply Requirement generated by a physical self-supplier is not valuable to others.  This is the only practical difference between physical and financial self-supply.

The second type of bilateral trading allows an LSE to purchase coverage for its auction obligations.  This type trades a QSC Auction Obligation rather than a Supply Requirement.  This type of bilateral contract allows a new resource owner who entered the pool after the central auction to sell his QSC services to an LSE.  It also allows a Participant with physical self-supply to do the same thing.  Suppose the physical self-supplier loses retail load. The physical self-supplier is stuck with a Supply Requirement and no load.  The physical self-supplier can sell a bilateral contract to cover a load's QSC Auction Obligation.
 The financial self-supplier who offered his megawatts of QSC at a zero price into the central auction will still receive the auction price.  

Example 7: Financial Self-Supply 

An LSE wishes to financially self-supply 50MW.  It submits an offer to supply QSC of 50MW at 0 $/.  The central auction clears at 3,000 $/MW-Month.  The LSE's supply offer therefore clears the auction and it acquires a Supply Requirement of 50MW.

Example 8: Physical Self-Supply

LSE "A" wishes to physically self-supply 50MW.  It notifies the ISO prior to the central auction that it will be self-supplying 50MW.  The ISO reduces its central auction purchase by 50MW.  The LSE acquires a Supply Requirement of 50MW.
Example 9: LSE Acquires Bilateral Supply

LSE "A" has a Supply Requirement of 50MW from either the financial self-supply example above.   The LSE does not actually "acquire bilateral supply" but transfers his Supply Requirement.  In this case the LSE sells the Supply Requirement to a resource owner for 2,500 $/MW-Month.  The price is less than the central auction clearing price because the resource owner undertakes the risk of possible performance penalties or shortfall charges.
Example 10: New Resource Owner Acquires Supply Requirement, After Auction

Participant "B" enters the pool after the central auction.   The Participant also builds a new Quick-Start Resource.   In order to "sell" the Quick-Start Capability to the pool prior to the next auction, the Participant negotiates with an LSE to acquire a "Supply Requirement" as in Example 9 above
Example 11: Supplier Loses Unit

Participant "B" has a 50MW Supply Requirement and a 50MW CT that it uses to cover the requirement for the period 6/1/2003 - 8/31/2003.  On 6/2/2003 at 14:45 the CT is forced out for a week.  At 18:00 Participant "B" sells the Supply Requirement to Participant "C" for 7 days starting 6/1/2003 for a price of 2,250 $/MW-Month.   It is possible to post-date the contract because bilateral contracts can be agreed to any time prior to the start of settlement.  Note that Participant "B" might also have been able to provide the QSC by self-scheduling a steam unit at Low Operating Limit.
Example 12: LSE Loses Retail Load

LSE "D" did not chose to self-supply.  It subsequently loses all its load prior to the QSC delivery period.  Because the LSE pays for the QSC auction on the basis of realized load, LSE "D" pays nothing.

Example 13: LSE With New Retail Load Covers QSC Obligation Through Auction

LSE "E" is a new Participant that entered the pool after the central auction and prior to the delivery period.  LSE "E" makes no bilateral arrangements.  Its real-time load is measured and LSE "E" is charged on the basis of its realized load.

Example 14: LSE With New Retail Load Covers QSC Obligation Bilaterally

LSE "E" is a new Participant that entered the pool after the central auction and prior to the delivery period.   The Participant has no resources.  LSE "E" expects its QSC Auction Obligation to be 10 MW.  It negotiates with Participant "C" who has a 50MW Supply Requirement.  Participant "C" agrees to cover E's QSC Auction Obligation for 10 MW at 2,900 $/MW-Month through a bilateral contract that transfers the QSC Auction Obligation.   Note that although the price paid to QSC owners is fixed by the auction, the cost to load is pro-rated over all load.  Therefore pool wide load growth will drop the $/MW-Month cost to an LSE.

Example 15: Financial Self-Supplier Loses Retail Load

LSE "D" is financially self-supplying 50MW with its own resources.  The central auction clearing price was 3,000 $/MW-Month.  It loses all its load prior to the delivery period 6/1/2003 ‑ 8/31/2003.  The LSE is now a generator.  It does not need to make any adjustments.  It simply collects the 3,000 $/MW-Month during the delivery period.
Example 16: Physical Self-Supplier Loses Retail Load

LSE "A" chose to physically self-supply 50MW.  It loses all its load prior to the delivery period 6/1/2003 ‑ 8/31/2003.  LSE "A" now has a Supply Requirement and no QSC Auction Obligation to cover.  Since it chose physical self-supply, it is not entitled to central auction revenues.  It can, however, cover someone else's QSC Auction Obligation by transferring the Obligation to itself through a bilateral contract with LSE "E". 
7. Auction And Clearing Price

7.1.  Sequence 

The auction occur far in advance of the supply period.  The auction itself will not need to be automated.  Time is included for a manual solicitation process.   The following is a schematic of the auction and delivery sequence.  The dates are for illustration only.
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· Figure 1: Auction and Delivery Sequence, Dates Are For Illustration Only 

7.2.  Length of Forward and Supply Periods

The auction would be held far enough in advance to allow resources to either avoid costs by shutting down units or to invest in additions or modifications.  Both exit and entry help determine correct price signal.  This does not necessarily mean that the period must equal the full development time of a new unit.  

There are pros and cons to both longer (2 years) and shorter terms (6 months) of delivery and of the forward period.  These are described in the attached discussion paper.

The ISO seeks suggestions on this issue.

7.3.  Determining Target Amount

This proposal would satisfy, on the average, all of the ISO's TMNSR, TMOR and replacement reserves with QSC.  There are two steps:

1. Estimate the reserve requirements.

2. Reduce the purchase requirement by the amount of physical self-supply and of non-market sources such as reserve sharing with the neighboring control area.

7.4.  Offers and Clearing Prices

In the auction each participant would offer to supply QSC in the form of increasing quantity (MW) and price ($/MW/Month) pairs.  The price ($/MW/Month) is referred to as the “availability premium.”  Offers with lower availability premiums shall be preferable to offers with higher availability premiums.  The highest availability premium accepted would set the clearing price paid to all offers accepted in a category.  

Demand bids can be submitted.  If the clearing price rises above demand bid, the Participant will be deemed to chose Self-Supply in the amount of the demand bid.

Two products would be purchased: QSC10 and QSC30.  QSC10 would be the capability to produce energy within 10 minutes.  QSC30 would produce energy within 30 minutes.  The clearing price for the higher quality product, QSC10, would always be greater than or equal to the clearing price for the lower quality product, QSC30.

No money would exchange hands at the time of the auction.  The supplier would acquire a Supply Requirement for the delivery period and be paid monthly during the supply period.

An extended example of the central auction is provided in section 4.2.  of the attached discussion paper.

7.5.  Performance Risk

Any forward auction opens the door to default or non-delivery risk.  A marketing entity that is financially distressed may choose to offer supply and then not enter into any contract to cover its supply requirement.  The problem is worse for 3 year forward market than for a 3 month forward market.  

Several alternatives are offered in the discussion paper discussion paper  accompanying this proposal.  The ISO seeks suggestions and recommendations.

7.6.  Maximum Purchase Price

Auctions fail to reach a competitive price when supply is restricted.  Several suggestions are offered in the discussion paper discussion paper  accompanying this proposal.  The ISO seeks suggestions and recommendations.  

8.  QSC Relation To ICAP

The ISO proposes that all QSC resources be ICAP resources and offer the additional services provided by ICAP resources.  For example, QSC should be recallable and subject to the same bid cap and bid commitment price limit as ICAP resources.

The ISO does not propose to alter the ICAP requirements upon establishing a QSC market.

9. Location Requirements

The ISO is reviewing methods of creating location requirements for ICAP.  When this has been completed, the ISO would adopt a similar method for determining QSC location requirements.

10. Load Serving Entity Obligations

The ISO suggests a using a load ratio share method of allocating QSC charges to LSEs.  The total cost of the central auction would be prorated among all LSE's according to their energy consumption.

Example 17: Load Serving Entity Obligations

Assumptions: LSE "A" had energy consumption of 200 GWh in February of 2001.  Pool energy consumption was 10,000 GWh.  The central auction price for QSC 10 was 2,500 $/MW-Month.  The amount of QSC10 purchased was 750 MW-Month (½ a first contingency 1500 is the Ten Minute Non-Spin Reserve Requirement).

The pool's cost of QSC10 for the month was 750 x 2,500 = $1,875,000.  A's share was 200 / 10,000 = 2%.  Therefore A owes 0.02 x 1,875,00 = $37,500.

A's obligation can be converted to 2% of the 750 MW-Month in order to facilitate bilateral transactions. 

It would be necessary to refine this example to an hourly level to account for bilateral transactions the can occur every hour.  If penalties and shortfall charges are used to offset the cost of the auction, the pool amount would drop an unknown amount.
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11. Summary

The Quick-Start Capability (QSC) market is a forward market for reserve capability.   Reserve capability is provided in a manner very similar to a call option on energy.  The qualifying capability megawatts must have associated energy offers priced above the every day energy price.  This provides a system of financial reservation that assures the capability will be available for tight system conditions.  For example, an energy offer above $100 will be called on less than 2% of the time and when it is called the system will almost certainly be drawing down reserve.  The product use exactly parallels the traditional use of high fuel cost "peaking" resources.

The market allows self-supply and bilateral market and uses portfolio delivery.  The framework could also be adapted to address the need for resources that are not as flexible, such as slow-start peakers.

12. Background

The provision of adequate reserves in an economically efficient manner has been the focus of discussion and inquiry virtually since the inception of markets in June 1999.  The current markets for reserves have fundamental design flaws that have rendered these markets partially unworkable and consequently engendered the search for an alternative market design.    

Establishing a long-term forward market for Quick Start Capacity would rectify one of the primary flaws discovered by the ISO.  This flaw is that the closer to real-time a market for reserve is held, the more vertical the supply curve for Quick Start Capacity.  In other words, in real-time the physical supply of capacity cannot be changed.  However the demand for QSC is determined administratively and based on NERC requirements, therefore this curve is also vertical.  Therefore the demand and supply curves for reserves are vertical (or perfectly inelastic).  When the supply is greater than the demand, then the price is zero.  When demand (requirement) is greater than supply, the price is indeterminate (and manifestly results in the acceptance of the highest bid).  In both cases, the demand and supply curves do not intersect and therefore results in market failure. 

The market for reserves in New England are of the shortest terms possible.  In these markets, a bidder cannot condition its behavior on whether it is selected, since it does not learn of its selection until after the fact.  This market design results in a vertical supply curve.  A forward market for reserves allows purchases of the product long in advance.  The extension of time period to deliver the product allows for a more elastic (flatter) supply curve that allows the demand and supply curves to intersect and solves the market failure problem discussed in the previous paragraph.

13. Key Design Features

13.1.  Method of Financial Reservation

Fundamental to this market design is the financial, not physical, reservation of capacity.

There are two methods of reserving capacity.  The first is a physical set-aside.  The second is financial reservation.  In the physical set-aside, the megawatts are taken out of the energy cost minimization.  Financial reservation selects megawatts with high energy prices as the reserve capacity and does not alter the energy cost minimization.

The physical set-aside method raises the average cost of the energy cost minimization.  Markets using this model typically identify the capacity "on reserve" one hour or more ahead of real-time.  If large changes occur, the reserve capacity may be significantly in-rate and suffering energy opportunity costs.  In at least one market this has resulted in the energy price actually declining during a reserve activation when more energy is urgently needed.

In New England a sample of 1048 days revealed that a typical internal combustion unit, those relied on for off-line reserves, had a capacity factor between 1% and 2%.  The same period revealed that this corresponded to the following energy prices:

· Table 2: Energy Prices By Percentile Since Start of Market In New England

	Percentile
	Top Price
	Bottom Price

	99-100%
	$6000
	$100.43

	98-99%
	$100
	$80.81


Thus the capacity factors of units relied on for off-line reserve today (1%-2%) correspond to prices above $80/MWh.  At prices below this, the units are very likely to be out-of-rate and thus providing reserve.  In other words, creating a reservation price of $80 would reflect current practice and levels of reliability.
  Creating a well functioning market would add incentives to induce these resources to remain and similar resources to be built.

Examples how the capacity would be counted on resources are provided in the appendix.

13.2.  Portfolio Delivery

The auction for QSC will be for a "system" or portfolio product.  In other words, sale offers will not identify units.  Fulfillment of the supply requirement will also be measured on a portfolio basis.  

Portfolio bids for quick-start reserves enhance efficiency.  Bidders can satisfy the obligation in the most economical way. Of course, the portfolio flexibility is most beneficial to the largest bidders. Smaller bidders without a large portfolio of units may need to trade the obligation in a secondary market. Hence, to avoid discouraging small bidder participation, it is important to be able to trade quick-start obligation.

The primary danger for the small bidder is that when he has a forced outage of his plant he may be subject to withholding by a large portfolio owner.  The market is much smaller than the energy market.  Furthermore, in New England much of the capacity will be provided by hydro resources, which have highly concentrated ownership.  Applying a high deficiency charge would enable the withholding.  This problem is addressed further in the sections "Demand Function" and "Shortfall Charges".

An important distinction must be made here between the portfolio method foreseen here, and the portfolio methods of the existing ICAP markets.  ICAP markets do not penalize suppliers for forced outages.
   Therefore they do not have this problem.  The pool ICAP requirement is simply increased to cover the expected non-performance.  

13.3.  "Strike" Prices and Energy Payments

Two elements would distinguish this product from a true call option.  First the product would be allowed a wide range of energy prices as long as they were above a minimum price, e.g., an energy bid of 100$/MWh.  Second, the product would not require the energy revenues be assigned a particular party.  In other words, if the ISO acquired the product on behalf of load, it would not assign the energy revenues to the load.  

These two features, a minimum energy “strike” price and allowing resources to keep the energy revenues, are possible because it is a reliability product rather than a market price.  In essence, the ISO is only concerned that an adequate quantity of the market product exists.  Thus a resource may sell QSC and energy separately just as it might sell ICAP and energy separately today.  Thus a load may negotiate a more specific strike price of 150$/MWh on a true call option from a seller who has already agreed to sell QSC with a minimum strike of 100$/MWh.

There are two benefits of specifying only a minimum strike price rather than a specific strike price.  First, it eliminates the problems of having large amounts of capacity bid in at a single price.  Such large blocks would require the control room to pick and choose arbitrarily between identical bids.  Second, it lowers the cost of acquisition.  A resource with a energy cost of $100 would have to charge much more in the auction if the price were set at $500 or $900.  In contrast, if the minimum strike price is set at $100, then the $100 cost resource has an energy opportunity cost of $0, as do the less efficient resources with energy costs of $200.  

Some have proposed that suppliers be able to offer different “strike” prices as well as availability premiums in the auction.  This would not allow the ISO to select the winners of the auction on the basis of the lowest availability premium.  Instead it would require the ISO to conduct some sort of portfolio optimization.  

There also benefits of allowing the resources keep the energy revenues. First, it lowers the cost of acquisition.  Since the resources retain their energy revenues, they also maintain the current level of incentives to keep their energy offers low.
  Second, it avoids questions of how the energy revenues should be allocated, and the affiliated settlement complications.  

13.4.  Setting The Minimum "Strike" Price

Reserve is meant to be used.  If the minimum strike price is set too high reserve will never be used.  This will maintain more reserve than is necessary and be more expensive than necessary.  If the minimum strike price is set too low, it will be used for energy too often and provide too little reserve.  

Setting the minimum strike price is simply the market oriented method of determining the appropriate reserve margin.  

A minimum "strike" price determines the expected capacity factor of a unit offered at that minimum strike price.  The ISO can therefore first determine what the acceptable capacity factor is for a reserve unit and then estimate the associated expected offer price.

Currently there are no documented methods of determining the maximum acceptable capacity factor of reserve units in capacity planning models.  However one can estimate what it must be from historical practice by examining the capacity factors of units that are only used during reserve deficiencies.  On a very simple level this can be done by selecting units known to be "reserve units" and calculating their historical capacity factor. 

Once an acceptable capacity factor has been chosen, e.g., 1.5%, one associate it with a price.  This is then the minimum "strike" price.  There are two methods of linking capacity factor to price.  The first is to examine the bids of units with 1.5% capacity factors.  The other is to use the price duration curve and calculate the lowest of all ECPs that occur 1.5% of the time or more.  This type of calculation is presented in Table 2 above.  Previous calculations by the ISO have yielded very similar numbers for both methods.

Once a minimum "strike" price has been chosen it will need to be adjusted to a fuel index or otherwise adjusted going forward.  The details of such an adjustment can be determined in the full market rules.  

13.5.  Auction and Clearing Prices

In the auction each participant would offer to supply QSC in the form of increasing quantity (MW) and price ($/MW/Month) pairs.  The price ($/MW/Month) is referred to as the “availability premium.”  Offers with lower availability premiums shall be preferable to offers with higher availability premiums.  The highest availability premium accepted would set the clearing price paid to all offers accepted in a category.  

Two products would be purchased: QSC10 and QSC30.  QSC10 would be the capability to produce energy within 10 minutes.  QSC30 would produce energy within 30 minutes.  The clearing price for the higher quality product, QSC10, would always be greater than or equal to the clearing price for the lower quality product, QSC30.

No money would exchange hands at the time of the auction.  The supplier is paid monthly during the delivery period.  The supplier acquires a Supply Requirement in MW for the duration of the delivery period.  There may need to be a performance bond or similar instrument posted by the supplier at this time.  This issue is addressed under 3.13. “Performance or Default Risk”.

The alternative would be to pay in advance.  This would require the ISO to forecast load ratio shares in advance and require load to pay in advance.  We have not pursued this type of design.

An illustration of the auction, which includes an example of substitution, is provided in the appendix.

13.6.  Demand Function

Auctions fail to reach a competitive price when supply is restricted.  There are two ways of resolving this.  The first is to establish an elastic (highly competitive) supply period by holding a longer term auction.  The second is to establish an elastic demand curve wherein the purchaser is allowed to say "I would rather go without than pay that price".  

While this auction is designed with an elastic supply curve in mind, it is still true that the auction price might exceed competitive levels.  Therefore the ISO should not expose the market to indeterminately high prices by establishing a vertical demand curve.  

Previously the ISO suggested estimating the cost of committing additional units at LOL as a cap on the amount of a rational purchase.  This was found to be technically difficult and led to unreliable results.  Experience with the day-ahead market under SMD may provide a better opportunity to pursue this philosophy, but that data will be extremely limited before this market will be implemented.

A second method of limiting market exposure would be to set the ICAP deficiency charge as the maximum amount to be paid.  

A third method would be to estimate the carrying cost of a QSC unit after subtracting the expected energy revenues of a 1.5% (or other target) capacity factor unit.  Similarly NEPOOL could solicit a standing offer to develop a 50 MW QSC unit in exchange for a 3 year QSC supply contract.  The offer would be accepted any time the auction clearing price (absent the demand curve) exceeded the offer price.  This would provide a market-based estimate of the carrying cost minus energy revenues to use as the demand function.

The ISO seeks additional suggestions.

13.7.  Shortfall Charges

Unlike the ICAP product, which allows non-functional resources to get ICAP credit, QSC resources only receive credit if ready to produce energy.  Unlike energy, however, QSC is paid for when it is in an off-line state and its readiness unobservable.  

These two qualities, availability is required but is not observed, create incentive problems.  Assume that there is a shortfall charge for not delivering the contracted QSC in real time.  Then if a QSC unit is forced out day-ahead, the owner has an incentive to not report the outage to the ISO.  This reduces reliability.  Alternatively, assume there is no shortfall charge, then there is less incentive to maintain the unit or to provide alternative QSC resources to the pool.

Experience with the ICAP market suggests that a high shortfall charge, like a high ICAP deficiency charge, can lead to withholding.  Thus when the resource is forced out it may be subject to withholding by its fellow suppliers.  

Suppose that the supplier has only one 250 MW unit.  He has committed to provide QSC10 for the on-peak hours of 8/1/01 to 8/31/01.  On 8/06/01 his unit has a mechanical forced outage that will last a week.  The system is tight and needs his QSC10.  Because the system is tight, the energy prices are high and he has every incentive to return his unit to service.  Assume also that there are few other suppliers with excess QSC.  These suppliers can deduce that anyone coming to the market this late has a forced outage.  They also know that there are no new competitors this close to real-time, "What you got is what you got", e.g., the supply curve is vertical.  It appears that the existing supplier can demand as much as any shortfall penalty imposed by the ISO.

The market will be much smaller and more concentrated than the energy market, even more so if it has location requirements.  In New England much of the capacity will come from hydro which is entirely dominated by two suppliers.  Therefore withholding is a concern.

The bilateral market withholding problem may be solved, or capped, by the existence of Financial Equivalent Quick-Start Resources (see the section "Competing Products").  Almost any thermal resource willing to forego energy uplift payments, for example by self-scheduling, may provide QSC.  However, this is a new concept and it is not known whether there will be a robust supply.

The following are three options:

1. Specify a high shortfall charge.  This requires a competitive bilateral market and probably ample supply of Financial Equivalent Quick-Start Resources.  A high charge also induces sellers misrepresent their availability. 

2. Specify no shortfall charge but the unit's QSC is derated for the future.  Then the concept is similar to the unforced capacity concept used in NY and PJM.  Withholding is not effective.  Incentives, however, are then are less effective tied to average past performance.  

Using this option would be consistent with measuring all QSC after derating for equivalent forced outage rates. As with a high charge, derating also induces sellers misrepresent their availability.

3. Specify a modest shortfall charge.  Withholding is not effective.  Incentives are tied to current performance only. The shortfall charge would have to be announced in the auction so that the suppliers can price the risk.   

The ISO suggests the third option.

One criticism of a modest shortfall charge is that it does not induce availability during periods of scarcity.  In fact, that is not necessary.  During periods of scarcity the energy price is high.  Since the resource owner receives the energy revenues when called, he has an increased incentive to be available during periods of scarcity.

A modest shortfall charge can be devised in any number of ways.  The risk of getting it "wrong" is not great since by definition not too much money would be at stake.   

One method is to calculate the probability that reserves will be called during the unit's unavailability and then weight the energy price by the probability.   Thus if it were a peak day and the probability of the reserves being used were 50% and a 1 MW unit was unavailable for 16 hours at an average energy price of 60 $/MWh, then the penalty would be 16 * 0.5 * 60 = $480.  Since the probability is usually closer to 1% this would be a very small penalty most of the time.  Calculating the probability on the basis of real-time conditions, however, could be more complex than accurate.

Other possible modest shortfall charges are:

1. A fraction of the average hourly energy price for the year prior to the auction.

2. A fraction of the current hourly energy price.

3. A fraction of the auction revenue expected for the hour (above and beyond the full amount already foregone by announcing unavailability)

13.8.  Performance Penalties

There are many possible adequate penalty devices.  The penalties can be based on the energy price, e.g., twice the energy price.  They may also be based on $/MW-month auction price.  The ISO seeks suggestions.

QSC is called only when the system is tight and reliability may be at stake.  Furthermore there is a wide variance in how likely units are to start successfully when called on short notice.  Hydro units almost always start.  Combustion turbines have failure to start rate of about 20%.  Resources that are chronic non-performers may actually detract from reliability since they will be included in reserve accounting.

This difference in start-up rates can be addressed as follows:

· Measure the failure to start rate of each resource over the entire delivery period.  Even though payment might be monthly, more accurate start-up rates can be measured over the longer full delivery period.

· Penalize on a sliding scale per the failure to start rate.  

The following is a sliding scale penalty for off-line resources that fail to start. A similar table can be constructed for resources in the on-line state.  The table penalizes on the basis of the auction revenues although it could it also be done on the basis of energy prices.

	Failure to Start Rate
	% of Payment Held Back

	0%-10%
	0%

	10%-20%
	20%

	20%-30%
	40%

	30%-40%
	60%

	40%-50%
	80%

	50%-100%
	100%


If a unit selling 10MW of QSC demonstrated a 15% failure to start rate and the auction cleared at 1,500 $/MW-Month, then the amount held back would be 2MW * 1500$/MW‑Month = $3000.  

Penalizing on the basis of a measured failure-to-start rate rather than assessing penalties on individual failures is desirable.  If the penalty were only assessed after an observed failure, then a rarely started unit with poor performance would earn more than a frequently started unit with better performance.  

Another problem presented by rarely started units is the lack of a representative sample. A unit may be started only twice, and fail once, thus giving it a 50% failure rate.  Its true rate may be 15%.

The ISO seeks suggestions on addressing the issue of rarely started units.

A resource may have a chronic non-performance problem but it continues collects money because it is called so infrequently.  One indication of a chronic underlying problem would be a two failures in a row.   Therefore after two failures in a row the resource should be disqualified from the market until it demonstrates start capability through a self-financed audit.

The non-performance penalty should only be applied to units designated by the owner as subject to self-financed surprise audits.  

13.9.  Self-Financed Surprise Audits

Standby services, including reserves, are by definition rarely observed in action.  The purchaser cannot be sure that he is purchasing a service that will perform when called. 

ISOs depend on self-reporting by resources declaring availability.  As long as resources do not have an incentive to lie, this is not a large problem.  However, when a market is established that pays a significant amount of money, then resources will want to collect more of the money by not reporting outages. A unit might be partially disassembled for maintenance yet inappropriately continue to be paid for QSC.  Simply bidding a very high energy or start-up cost would enable the owner to escape detection because the unit would not be activated.

One method of alleviating this problem would be to impose a bid cap on the units start-up cost and its energy bid.  However, this runs counter the need to have the units above a cost that is economic on a daily basis.

A better method is for ISO to conduct surprise audits of resources.  It is important that the audits not cost the pool anything, since otherwise the supplier can use extremely high costs to dissuade auditing just as they dissuade dispatch.  

The frequency of the audits should be limited.  A maximum known by the supplier in advance allows the supplier to incorporate the audit cost into his supply offer in the QSC auction.  The maximum should be two successful audits per month.  Two times a month allows the ISO to examine whether the behavior is consecutive.  Consecutive failures would trigger derating of the resource as described above in section 1, "Performance Penalties".

The possibility of unnecessary audits can be reduced by first, counting successful non-audit starts against the twice monthly maximum, and second by allowing successful audits to be used for ICAP purposes.  Financially Equivalent Quick-Start Resources (FEQSRs) provide spinning reserve rather than off-line reserve, and thus would only be audited when already on-line.

Audits are a resource specific concept, whereas the supply is delivered as a portfolio.  This presents a problem.  A supplier might say that he delivered 120% of his requirement and the ISO has chosen to penalize only one unit representing only 2% of his portfolio.

To resolve this it is necessary that the supplier nominate resources equal to at least 100% of his supply requirement that may be subjected to a unannounced audit.  This could be done anytime prior near real-time. This allows suppliers to use the Day Ahead Market scheduling results to inform their decision.  If no change in nominations are changed, the ISO would use the last nominations of record.

The ISO will know whether enough QSC in aggregate has been nominated for the hour or day.  However, it will not know whether an individual Supplier has under-nominated for a particular hour or day until the monthly settlement accounts for all bilateral contracting.    

13.10.  Competing Products

Spinning reserve is the only competing product available to the ISO.  If not enough QSC is available, the ISO can purchase the product of spinning reserve.  Likewise, if resources selling spin decide that the spinning reserve market prices are too low, they should sell their spin as QSC.

To be a full substitute for QSC, however, spinning reserve must have the same qualities in unit commitment or the day ahead market.  QSC provides reserve that does not incur "uplift" or back down more efficient resources.  A resource committed at Low Operating Limit solely to provide reserve does both of these things.  In a previous proposal, ISO-NE required that spinning resources not create "uplift" (also referred to as NCPC or "Operating Reserve" in PJM).   

We have termed resources that a) create spinning reserve, and b) do not create energy uplift, "Financially Equivalent Quick-Start Resources" (FEQSRs).  These resources would include efficient thermal resources that have a portion of their upper output range that is rarely used because is very expensive. An example of such a resource would be a slow-starting but efficient combined cycle unit that has duct firing. Duct firing burns fuel in the duct between the combustion turbine and the heat recovery unit which feeds the steam turbine. The upper end of such a unit is today offered only at a high price, but provides reserve. Since it is an efficient unit, it will be on-line at all times and not creating out-of-merit generation.

Under SMD it is possible to reduce the risk of being a FEQSR by defining a FEQSR as not requiring energy uplift in any hour of the day-ahead market.

13.11.  Bilateral and Self-Supply

13.11.1.  Self-Supply

The market design will permit self-supply. In an efficient market, the owner of the physical commodity would never make net payments for the commodity unless its own supply were more costly than the market. Allowing self-supply assures that this market outcome is possible for all owners of physical assets.  

Two methods of self-supply will be possible.  In the first, the self-supply megawatt amount will subtracted from the central auction purchase amount.  In the second, the self-supply megawatt amount will be entered as a zero price offer in the central auction by the self-supplier.

Self-suppliers have to adhere to all the same restrictions and product characteristics as suppliers to the central auction.  Thus, for example,  it is an important principle that a self-supplier must notify the ISO of its self-supply choice at the same time as offers in the auction are due.  A self-supplier is also exposed to the same penalties for non-delivery and non-performance as a supplier to the central auction.

Self-suppliers must identify the MW of self-supply at the time of the central auction, thus allowing the ISO to correctly determine the amount to purchase.  This means that a self-supplier, like a supplier to the central auction, acquires a Supply Requirement in MW for the duration of the supply period. 

Suppose it was not necessary for the self-supplier to notify the ISO of its self-supply quantity at the time of the central forward auction.  A Load Serving Entity could then play the following game.  First let the ISO assume that it must purchase on behalf of the LSE.  Second, the ISO would purchase the full amount and new capacity would be constructed.  Third, after the capacity is constructed, the price for capacity (now a sunk cost) would decrease and the LSE would purchase an inexpensive bilateral contract.   

Games could also be played by resource owners.  A resource owner would get two bites at the apple with resulting poor auction results.  The owner would submit a high offer into the auction.  If the auction offer loses, submit a second and lower offer into the bilateral market.  This would drive auction costs up.   It would also be possible for a resource owner to prevent the auction from happening by simply a self-supply notice for the entire amount of the auction.  This would prevent new construction and the entry of new competitors.  However, this would be a costly strategy if there were a significant shortfall charge.

Note that to identify the MW of self-supply at the time of the central auction, the self-supplier must estimate in advance what his portion of the pool obligation will be in the future.  Suppose the self-supplier loses retail load.  The financial self-supplier who offered his megawatts of QSC at a zero price into the central auction will still receive the auction price.  The physical self-supplier is stuck with a Supply Requirement and no load.  The physical self-supplier can remedy this either with a bilateral contract to cover a load's obligations or by requiring its retail customers pay an exit fee.

13.11.2.  Bilateral Supply

The first type of bilateral supply by a load-serving entity is a sub-type of self-supply.  In this bilateral supply, a load-serving entity that believes it can procure QSC more cheaply than through the auction price tells the ISO that it will be self-supplying a specific amount of megawatts.  It must then self-supply by negotiating with a resource owner to take over the Supply Requirement.

A refinement of this is for the load serving entity to self-supply on a price sensitive basis.  In this method a load serving entity  would submit an offer to supply into the central auction at, for example, 2,000 $/MW-Month.  If the auction clears at a higher price, the load serving entity becomes a supplier, i.e., acquires a Supply Requirement, and must negotiate with resource owners.  If the auction clears at a lower price the load serving entity pays the clearing price of the central auction.

The second type of bilateral supply by a load-serving entity is purchase of a contract to cover its exposure to central auction costs.  This is discussed more in the next section on contracts.

13.11.3.  Types of Contracts

It is necessary to have a contract to transfer QSC Supply Requirements.  A Load Serving Entity which has chosen to self-supply but has no resources would transfer its QSC Supply Requirement to a supplier with surplus QSC resources.  A supplier with a forced outage who wants be rid of his QSC Supply Requirement would want to transfer his QSC supply requirement to another resource owner.  

It is also desirable to have a contract to transfer QSC auction obligations of an LSE.  This would solve the problem noted in section 3.11.1.  above of a physical self-supplier who loses his load.  There is a restricted set of possible purchasers, however.  An LSE who has given notice of self-supply already has a Supply Requirement of its own.  Only an LSE that has not given notice of self-supply may be interested.  Such an LSE remains liable for a share of the central auction costs that can be converted into megawatts.  Those megawatts could be transferred to the physical self-supplier who no longer has load.  Such a contract could be termed a QSC Auction Obligation Transfer contract.

QSC Auction Obligation Transfer contract could be used between any auction payer and anyone with a Supply Requirement.  It could not be used to avoid the requirement to notify of self-supply (and equivalently of bilateral supply) for the reasons described in section 3.11.1.  above.  Thus, only those who acquired a Supply Requirement in the central auction can cover a QSC Auction Obligation arising from the same central auction. 

The possibility of different types of contracts will be addressed further as more details are developed and in response to Participant requests.

13.12.  Length of Forward Period

Conducting an auction or solicitation far enough in advance so that any new facility can be constructed allows the supply to be highly competitive.  This is the primary reason for designing a forward market for QSC. 

Another reason to choose a longer term auction and delivery duration, is to lessen the level of regulatory uncertainty.   For example, the current ICAP market is structured as monthly, but FERC disputes over the auction have occupied the last two years.  In contrast, a delivery duration of two years would assure a resource a steady stream of income with far less risk.  Another source of uncertainty is the current merger discussions with other NPCC members.

The auction would be held far enough in advance to allow resources to either avoid costs by shutting down units or to finance new additions.  This does not necessarily mean that the period must equal the full development time of a new unit.  Clearly a unit can be shut down more rapidly than it can be constructed.  The exit decision has just as important an effect on the price signal and economic efficiency as the entry decision.  Incremental improvements can also be made without installation of a new turbine.  For example, a plant on a low pressure gas line may install compression equipment to allow the turbines to start faster.

The ISO's previous proposal was that QSC be procured 3 months in advance for a delivery period of 3 months.  It was believed that this structure was sufficient to allow resources to make minor, but significant alterations to existing units that would increase supply.  It would also bring relief to existing Quick-Start resources fairly quickly.  It would not be sufficient to allow construction of a new unit.

The full development time of a new unit is somewhere between 2 and 3 years.  Timing the auction this far in advance would make the supply offers highly competitive.  However, there are two significant drawbacks.  First, forecasts are highly uncertain that far in advance.  The ISO would have to forecast reserve requirements.  Staggered auctions (33% in year t-2, 33% in year t-1, 33% in year t0) would alleviate some of this risk.    Second, default (or performance) risk grows with time.  A supplier may fail to build the promised plant or fail to acquire entitlements.  Performance bonds or other forms of collateral can address this risk, but will drive up the cost of the auction.

The ISO seeks Participant suggestions on this issue.

13.13.  Performance or Default Risk

Any forward auction opens the door to default or non-delivery risk.  A marketing entity that is financially distressed may choose to offer supply and then not enter into any contract to cover its supply requirement.  The problem is worse for 3 year forward market than for a 3 month forward market.  How should this problem be solved?

1. The method proposed in the ISOs previous draft rule was to not pay suppliers until after real-time.  This gives suppliers incentive to show up in real-time.  This sort of Cash On Delivery method is a simple mechanism.  However, it is less well suited to longer term markets where the risk is greater. 

2. A second method is to revert to the regulated planning methods.  In this model the ISO or other central planning organization would examine the self-supplier's contracts and ownership of resources.  There are problems with this:

· One would have to audit all the self-supplier's contracts to determine whether the supplier was net short or net long.  This would include limited partnerships such as were employed by ENRON.

· It would be unreasonable to assume that the self-supplier would have acquired 100% of his self-supply at the beginning of the period—especially if the forward period is measured in years.   Therefore some portfolio mix between long-term and short-term must be determined.

· For contracts of units to be built, some sort of due diligence would have to be carried out.  Currently many more projects are announced than can be reasonably be expected to be built in one area.  There are clearly "paper projects".

3. A third method would be to adopt some credit mechanisms from the securities industry.  These are primarily various forms of collateral and liquidated damages. 

Liquidated damages are no more than a bare promise to pay unless they are backed by some form of collateral.  Collateral is expensive and serves as a barrier to entry.  This path is simple but costly.

Escrow accounts are a general a mechanism to assure performance.  The futures contract structure can be viewed as a special case of escrow accounts.  

Futures use a modified form of collateral called "margin" and a process called "marking to market" that may be adaptable to pool needs.  

Futures are contracts to buy or sell a particular asset (or cash equivalent) on a specified future date.  The full value of the futures contract is not paid or received when the contract is established. Instead both buyer and seller pay an initial margin, which is a small percentage of the value of the contract.  

The margin is set according to how much variation in the commodity price will occur before the next trading period.  Thus a highly risky commodity will have a high margin requirement.  If price rises in the next period, then the seller has an added incentive to break his contract (default) and may be required to add money to his margin account.  An example of using a futures contract is provided in section 4.3. below.

A major problem with using futures contracts is that they depend on a liquid spot market.  The motivation for forward capacity markets is that the spot market becomes less liquid, and less competitive, the closer to real-time the market is.

The ISO seeks additional suggestions.

13.14.  Load Serving Entity Obligations

There are two possible time frames for assigning LSE payment obligations: real-time on realized load, and forward on the basis of forecasted load.

13.14.1.  Real-Time LSE Obligations

There are currently two methods of charging load: hourly load ratio share and peak demand share.  The first is an energy measure, the second is a capacity measure.

The original ISO-NE proposal used load ratio share because it used the reserve obligations from the reserve markets (TMNSR and TMOR) that it was replacing. 

Capacity products traditionally use a share of peak demand method.  This gives load an incentive to reduce its peak load consumption and forestall the need to construct additional capacity.  However, QSC is needed in all hours, not just the peak hour.  

The need for QSC is determined by reserve requirements and everyday unit commitment needs.   Load can still reduce its exposure by being more flexible.  It would do so by providing a price responsive dispatchable load that fulfills the QSC requirements. 

The ISO recommends a using an hourly load ratio share method of allocating payment obligations.

13.14.2.  Forward LSE Obligations

A forward LSE obligation would allow an LSE to know in advance what its payment obligation would be.   A long-term market would require multiple forecast true-ups.  Payment could be made in advance or after real-time. 

Fixing the LSE obligation in advance becomes more difficult the farther out the forecast must be made.  The true-ups then become more frequent and more necessary.  Unless the true-ups are financially binding in some fashion, such as interim auctions, they may be subject to gaming.

Suppose there is a long-term auction, such as two years in advance.  If payment is made at the time of the central auction, then the LSE would also then in effect be a lender to suppliers.  The LSE would also have an incentive to understate its expected load. 

13.15.  Relation to ICAP

The specific relation between QSC and ICAP is a "red herring".  As long as only a few resources can produce both products, the owner of a QSC resource will demand a premium for QSC.  If the annual ICAP requirement is reduced by the amount of QSC, then it will be equivalent to an independent reduction in the ICAP requirement; shifting demand lower simply lowers the price of the product.  

The ISO proposes that all QSC resources be ICAP resources because of the additional services provided by ICAP resources.  For example, QSC should be recallable and subject to the same bid cap and bid commitment price limit.

The ISO does not propose to alter the ICAP requirements upon establishing a QSC market is established.

13.16.  Determining Target Purchase Amount

It is the intention of this proposal to satisfy, on the average, all of the ISO's TMNSR, TMOR and replacement reserves with QSC.  There are two steps:

1. Estimate the reserve requirements.

2. Subtract the amount of physical self-supply committed to by Participants.

3. Reduce the purchase requirement by the amount of non-market sources such as reserve sharing with the neighboring control area.

There will be no over-buying to account for non-starts or forced outage.  That type of accounting is better done with resource specific deratings, if necessary.  

The use of a maximum demand price to reduce purchases is addressed within the auction after the target purchase amount is set.

13.17.  Location Requirements

The ISO is reviewing methods of creating location requirements for ICAP.  When this has been completed, the ISO would adopt a similar method for determining QSC location requirements.

14. Appendix

14.1.  Examples Of Calculating QSC Of A Resource 

QSC arises from three sources; generators that are off-line, generators that are on-line, and dispatchable loads (load response).  Each source requires a separate calculation.  

To determine the amount of QSC that a resource might provide, three measures are considered simultaneously.  The measures are (1) HOL(High Operating Limit), (2) MW of energy achievable in ten or thirty minutes due to ramp rates and off-line start times, and (3) the MW range between the highest and the lowest qualifying bid blocks.  Each of these characteristics limits the amount of reserve capability offered.  The first two are based on engineering principles.  The third measures the portion of the unit that meets financial criteria.  If the financially eligible portion is less than the engineering capability, then the QSC is less than the engineering capability.  The QSC offered cannot exceed the minimum of the three criteria.  Each of the measures is discussed further below and they are combined in an equation at the end of Step 2.

Example of Calculation of Hourly QSC for Asset "A"
High Operating Limit = 100, Low Operating Limit =20, Ramp Rate = 5 MW/Min,  Cold Start Time = 8 minutes.  Qualifying Blocks = 40 MW (must be above $100/MWh to qualify). 

· Table 3: Energy Bids of Asset A

	0-20
	40  $/MWh

	20-60
	42  $/MWh

	60-100
	100 $/MWh


On-Line Scenarios
The following two scenarios show that the on-line loading level has no bearing on the amount of QSC a unit supplies.  This is one reason the QSC product is therefore more of a capability or capacity product than a real-time reserve product.

If Asset A were on-line and loaded at 20 MW, then the QSC10 would be calculated as 40MW.  The physical 10 minute reserve on the unit is 50MW, but the QSC10 is limited by the amount of Qualifying Blocks which is only 40MW. There is a high probability that the MW at 42 $/MWh will be loaded for energy at any time and thus are not to be depended on as reserve.

If Asset  A were on-line and loaded at 80MW, then the QSC10 would be still be 40MW.  At 100 $/MWh it is virtually certain that the system is either in a capacity deficiency and using reserve, or in a temporary reserve pickup. 

Off-Line Scenario
If Asset A is off-line then it can reach its LOL of 20MW within 8 minutes and ramp an additional 10 MW in the next 2 minutes for a total of 30MW within 10 minutes.  Therefore its QSC10 is 30MW.  However it can reach its HOL in less than 30 minutes from a cold start, therefore its QSC30 is limited to the 40MW of qualifying blocks.

Note on Definition of QSC30
QSC30 is defined net of QSC10.  Thus if a resource can produce an additional 10MWh of energy in 10 minutes and another 20MWh in the next 20 minutes, then QSC30 is 20MW rather than 30MW.  In settlement the QSC10 is counted against any QSC30 requirement, so the resource is credited with the full 30-minute capability.

14.2.  Illustration of the Auction

The example in the table below illustrates the working of the QSC auction.  The auction mechanism is designed to optimize both products (QSC10 and QSC30) simultaneously.  It is assumed that six participants have bid in response to the RFP.  Participants A, B and C have bid to provide QSC10, while participants D, E, and F have bid to provide QSC30.  

Since QSC10 is a superior product and electrical substitute good for QSC30, QSC10 offers may be selected to satisfy either the QSC10 or the QSC30 purchase requirements.  If a QSC10 offer is selected to satisfy the QSC30, then the QSC30 purchase requirement is deemed reduced by that amount.  This method of handling substitute goods will assure that bidders can financially self-supply; they will be at least as well off as if their bid were designated in the other market. 

Table 4: Illustrative - QSC Auction - determination of winners / clearing price

	TMNSR
	Bid
	
	TMOR
	Bid
	

	Participant ID
	$/MW-Month
	MW
	Participant ID
	$/MW-Month
	MW

	A
	 $2,000 
	1,000 
	D
	 $1,500 
	 100 

	B
	 $2,100 
	500 
	E
	 $1,600 
	 150 

	C
	 $2,200 
	1,100 
	F
	 $1,700 
	 125 

	
	
	
	
	
	

	Total QSC bid:
	
	2,600 
	
	
	 375 

	
	
	
	
	
	

	Requirement
	
	600
	
	
	600

	
	
	
	Replacement Reserve

	525

	Total Requirement 
	600
	
	
	1,125


If the QSC10 market were considered in isolation, then the preliminary winner of the QSC10 auction is Participant A.  The total requirement is 600 MW, and A is willing to provide 1,000MW.  However, the requirement for QSC30, including the subcategory of Replacement Reserve, is 1,125MW while the amount that has been bid is 375MW.  Therefore, there is a shortfall of 750MW (1,125 – 375).  This shortfall must be corrected by setting the QSC30 requirement to 375 and increasing the amount of QSC10 purchased.  

The cheapest remaining QSC10 resources are from Participant A (400MW left) and Participant B (500MW available).  Thus all of Participant A's QSC10 is purchased, and 350MW of QSC10 from Participant B is purchased at a price of $2,100.

Clearing prices are now set so that prices cascade and every Participant is at least as well off as if he were designated in the lower quality market.  Thus in this case the price for QSC10 is $2100 and the price for QSC30 is $1700.   

Note that if the bid for Participant B had been moved into the QSC30 market rather than the requirements changed, then there would be price inversion.  The QSC30 price would be $2100 and the better quality product, QSC10, would have a lower price of $2000. 

14.3.   Adopting the Futures Contract Method To Generation Adequacy

The following would be one way of adopting the futures market method would be to have more frequent auctions. For example, suppose "A" contracts to sell QSC to "B" for delivery the months of 6/05 through 8/05. The first action is held 3 years in advance on 6/1/02 and clears at 2 $/KW-month.  Then every 6 months a new auction is held for the same delivery date.  At the second auction the price rises to 6 $/KW-month.  The supplier "A" could now earn an extra 4 $/KW-month by breaking his contract with "B" and selling instead to "C" at the new higher price.  However to do so, he would also sacrifice the money in his margin account.  It is the job of the exchange to make sure that the margin amount is large enough to cover the most probable price swings and thus dissuade default.

The primary problem with this method is the lack of liquidity of the product.  There would not be daily or even monthly auctions.  One solution would be to use (a function of) an index for forward electric prices as a substitute in the calculation of the margin.
















� NPCC requires that resources that providing reserves to meet contingencies are able to provide the necessary relief for a period of an hour.


� A call option on energy entitles the owner to ownership of the energy upon payment of a predetermined price called the "strike price".  The value of a generator is often modeled as a series of call options with the strike price equal to the fuel cost.


� QSC10 can be substituted for QSC30 in settlements.


� This could be the average at the trading hub.  


� It may be possible for a resource to voluntarily establish a better start-up rating with self-financed audits.


� This links physical self-supply back to the central auction although indirectly.


� This ignores details of how to treat fuel price fluctuations.


� The unforced  capacity version of ICAP ("UCAP") does derate units on the basis of historical outages, but does not adjust for outages on the day of the peak demand.


� There may exist incentives for economic withholding through very high energy offers.  This design does not address those incentives.


� A disadvantage of such a design is that retail competition shifts load and forecasting is difficult.  An advantage is that it would allow load to be paid for superior performance.  For example, assume that the money is placed in escrow and all retail load shifts are accounted for.  Then it would be possible to reimburse load that reduced its peak consumption from the forecast.


� 	Replacement Reserve has been included as an increase in the TMOR requirement.  This increase


would normally be the estimated portion of replacement reserve that is available within 30 minutes.
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