Proposals Presented to Date in FRMAG

I. Long-term forward reserve market.

A. Double sided auction between providers and those with requirements (responsible parties).

B. ISO does not buy.

C. Auction is infrequent, quarterly at most.  This simplifies implementation.

D. Replacement Reserves included.

E. Product is for long-term delivery so that competitive entry is possible, which reduces last-man bidding problem.

F. Real-time "settlement" is not a bid price market so that last-man bidding is not a problem.

G. Structured as call option on energy with a very high "strike" price so that reserves would only be used in a period when a contingency causes energy price to rise.  "Out-of-the-money" call option.

H. Responsible parties face requirements in real-time/day-ahead.  Failure to meet requirements leads to a "penalty price" that can be administratively set.

I. Minimum amount of forward purchase would be set system-wide rather than participant by participant.  This would allow responsible parties to decide how much to go short vs. long.

J. Difficulty of defining system-wide forward purchase requirements.  50% of projected reserves demand?  25%?  Based on what estimate of future load?

K. Leaves spot market undefined, can conflict with spot market.  At least one conflict example was found.

L. Observations:

1. No great objections to principles, but group decided to define spot market first. 

2. Strongest objection was to an administrative penalty in real-time.

3. Concept of price adder introduced at this point.

4. General agreement at this point that a real-time market for reserves is not a true market. General agreement that the day-ahead market is the only true spot market for reserves.

M. Pros and Cons

	Pros
	Cons

	Relatively simple to implement in dispatch software
	Bilateral auction would require some settlement software

	Forward, not real-time
	May conflict with a spot market design.

	Reduces or eliminates "last-man-bidding" problem.
	

	ISO is not purchaser in market.
	

	
	


II. Shadow price with adder.

A. Day-head, part of unit commitment process.

B. Includes replacement reserves.

C. Day-ahead timing allows notification/release.

D. Units paid shadow prices or lost opportunity cost.

E. By their nature shadow prices do not include "fixed costs" such as LOL energy cost and start-up costs.

F. Implementation would have 3 components, 3 stages. 

1. Energy opportunity cost as price  (backed down for reserves).

2. Availability bid opportunity cost included in price (bilateral trades, gas trades, export opportunities).

3. Demand curve limit on price and consumption (consumer's opportunity cost).

G. Adder of $/MWH placed on top of reserve providers' energy bid.

1. Dispatch would be on the basis of energy bid stack.  If energy became as expensive as TMOR value, then TMOR would be depleted accordingly.

2. Real-time (or close to real-time) re-optimization would take place.

3. Best adder would be demand curve = marginal value of reserves to system.

4. Use of shadow prices as proxy for the demand curve was proposed as interim solution to the adder.

H. Observations:

1. Group liked technical solution of shadow prices with co-optimization that it allows.

2. Desire expressed for more detail on real-time payments and incentives.

3. More detail on application of adder required.

4. Group liked day-ahead spot market approach.

I. Pros and Cons

	Pros
	Cons

	Use of shadow prices makes price cascading very simple and very certain.
	Shadow prices based on energy opportunity cost alone in NEPOOL would be low.  

	Adder eliminates the need for operator judgement or ad hoc rules to decide what is a "contingency" for which reserves can be used.
	

	Day-ahead provides notification, possibility of release.
	


III. Shadow price with replacement reserve demand curve.

A. Builds on previous shadow price proposal, primarily to address uplift.

B. Rearranges the phasing by placing the demand curve first and only having two stages:

1. Demand curve limit on price and consumption (consumer's opportunity cost).

2. Availability bid opportunity cost included in price (bilateral trades, gas trades, export opportunities).

C. In order to address uplift, would also include:

1. Net offer shortfall.

2. Limitations on bidding characteristics of units.

D. Demand curve would be used to make certain that there is a minimum price.  

1. Set demand curve to $0/MW at some target and always commit less than that.

2. Demand curve would be replacement reserves only and would be estimated on the basis of past experience.

3. Demand Curve Estimation: MC Uplift = f(Replacement Reserve Shortage)

E. Proposal for real-time adjustment was a set of true-ups such as LOC and payment of a penalty for non-provision.

F. Proposal was agnostic on the issue of an "adder."  

G. Observations:

1. No description of how reserves are identified and called when needed.

2. Demand curve does not address reserves < OP-4 quantities.

H. Pros and Cons

	Pros
	Cons

	
	

	
	


IV. Supplier proposal

A. Introduce a 4-part energy bid, which can be optimized

1. Start -up bid, $/start

2. No load capacity bid, $/scheduled hour

3. Energy bid blocks, $/MWh

4. Ramping bid, $/MW-Min

B. Parts 1,2,4 become fixed costs based on the day-ahead commitment

C. Pay on a Net Bid Shortfall basis

D. Payment for all capacity > LOL, even if used for energy in real-time.

1. Bid could be interpreted as cost of fuel available to burn (when capacity is plentiful).

2. Bid could be interpreted as shadow price of capacity (when capacity is short).

E. Proposal has effect of larger fixed cost in unit commitment.

1. Potential to increase uplift.

2. Essentially a minimum capacity payment for units providing capacity during the day.

a) Units with LOL would see virtually no difference.

b) Quick start units with no LOL would recover some costs.  Would not have to bid artificial LOL.

c) All capacity of on-line unit eligible to receive capacity price regardless of whether it provides energy or reserves.  Less reason to bid inflexibly.

F. Does not address Last-Man-Bidding.

G. Pay-as-bid auction rather than uniform price auction.

1. Makes bidding difficult estimation process.

2. Current uplift market is pay-as-bid and inflexible bid parameters are one result.

3. Not a necessary component of proposal.

H. Focus on physical unit ramp does not address imports/exports.

I. Proposal does not address bid parameters such as minimum run time.  Should it be physical?

