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1.   Introduction 

The New England Independent System Operator’s Forward Reserve manual (the “Manual”) contains the procedures for the Forward Reserve market administered by ISO-NE pursuant to the ISO-NE Market Rule 1 Sections __ through __. This design includes….  The Manual provides directives for all of these aspects of the Forward Reserve market design.  Terms used in the Manual shall have the same meaning as prescribed in the Definitions and Abbreviations Manual - M35, unless otherwise defined, accepted, or noted.

2. Overview of Forward Reserve Planning and Procurement Process
This section contains an overview the major elements of the Forward Reserve market.

2.1. Overview
The Forward Reserve market is a central auction to purchase, in advance, of pool required reserve capacity.  Costs are allocated to load after delivery in real-time. 

The auction targets purchase of 100% of the expected ten-minute non-synchronous and thirty-minute reserve requirements.  If there is a replacement reserve requirement, that shall also be purchased.  The auction will be held well in advance of product delivery to allow for new competitors to participate.  At this time the auction is for specific resources.

The amount offered into the auction is adjusted for the expected outages and failures-to-start of the resources.  There is a single clearing price for all MW offered.   

A supplier delivers by providing reserve capacity (total capacity able to respond within 10 or 30 minutes) to the day-ahead, and real-time energy markets within specified energy strike price ranges.  Delivered capacity is adjusted for availability with either the EFORD or Failure-To-Start Rate.  Failure to deliver capacity results in reduced credit, while failure to deliver the energy when called requires replacement of the energy.  

2.2. Forward Reserve Auction Schedule
A Forward Market Schedule for the current and the upcoming Capability Period will be provided on the ISO-NE web site at www.iso-ne.com.  

3.   Forward Reserve Purchase Amount and Timing

The central auction occurs in advance of delivery and sets the MW of Supplier Delivery Requirement XE "Supplier Delivery Requirement" s for an associated Service Period XE "Service Period" .  Costs are allocated to load after delivery in real-time.  The basic format is a central purchase and after-delivery cost allocation similar to the regulation market.    This section contains information and procedures related to:

· The type of forward reserve purchased; 

· The amount of forward reserve purchased;

· The timeline of the auction; and 

· The clearing of the auction.

3.1. Product Type and Amount

The product purchased in the auction is 10-minute non-synchronous and 30-minute reserve capacity.  The amount to be purchased is the expected full NPCC requirements for these products.  If the ISO expects to take commitment actions outside of the normal energy market in order to create replacement reserve in accordance with NPCC rules, that requirement will be added to the 30-minute requirement.  

The products are further defined in Section 4 “Product Definition and Resource Requirements” below.

3.2. Determination of Forward Operating Reserve Requirements XE "Forward Reserve Requirement"  

On a yearly basis or more frequently if the ISO deems necessary, the ISO will evaluate historic patterns of operation of the NEPOOL Control Area and the ISO's forecasted reserve requirements in order to determine the expected Control Area Forward Operating Reserve Requirements XE "Forward Reserve Requirement"  during the Service Period XE "Service Period" .

At least 90 days prior to an auction announcement, the ISO will provide written notice to the NEPOOL Markets Committee of the proposed Forward Operating Reserve Requirements XE "Forward Reserve Requirement"  for the next auction.  The ISO will provide an explanation of the factors used to determine the proposed amount.  During the month following such notice, the ISO will discuss the proposal with the Markets Committee and will accept written comments on the proposal.  At the next meeting following the time period for receipt of comments, the ISO will be available to present its proposed final report on the Forward Operating Reserve Requirements.  No later than the 10th day of the month following the presentation of the final report, the ISO will notify the Participants of the final Forward Operating Reserve Requirements. 

The first auction held will face a shorter time horizon and is exempt from the 90-day requirement.

3.3. Auction Amounts

The amount procured in the auction will account for the expected outages and failures-to-start of the units selected.  This is because resources will offer de-rated MW into the auction (Sections 3.3.3 and 3.3.4).  The de-rating represents the probable availability.  In real-time payments are adjusted for observed availability (Section 5.4).  

While the total auction amount must be determined by de‑rated (net) megawatts, the real-time delivery measured by the ISO is in normal (gross) energy bid blocks (Sections 3.3.6 “Supplier Delivery Requirements
” and 4.3.7 “Delivery Accounting”).  For resources de‑rated by EFOR, this amounts to saying that the auction clears in UCAP megawatts but delivery is in ICAP megawatts.  For example, suppose a 150 MW resource that wants to sell 50 of its top end capacity into the auction.  It has an EFOR of 0.2.  Then it would offer (1‑0.2) * 50 = 40 MW into the auction.  Its Delivery Requirement would be calculated as 40/(1-0.2) = 50 MW.

3.3.1. Location Requirements In Auction

[To be determined.]

3.3.2. Timing of Auctions

Auctions will be held 1 to 6 months in advance of the Service Period XE "Service Period" .  The Service Period is the period during which the resource must provide the reserve capacity.   The Service Period is further discussed Product Definition below.  

Auctions will be held as much as possible to allow delivery to begin and end with the Power Year XE "Power Year"  as defined in ___.

The following are the sequence of events in the auction:

1. Announcement of auction.

2. Offers due 20 working days after the auction announcement.

3. Winners notified 20 working days after offer due date.

4. Delivery begins on date specified in auction announcement.

The auction announcement will fully specify the terms necessary for suppliers to make offers, including the minimum Strike Price XE "Strike Price" , and the Service Period XE "Service Period"  as defined below.

3.3.3. Offers

Offers must specify the following:

1. The resource name and NEPOOL asset ID.

2. The bus level location of the resource.

3. Whether the supplier wishes the resource is to be treated as an Off-Line or On-Line Reserve Resource during delivery.

4. For each resource and each product (10 or 30 minute reserve capacity) a set of capacity offers in the form of MW and $/kW-month amounts.  Up to 10 such capacity offers are permitted per resource.

Only the Lead Participant may submit an offer for a resource into the auction.  

Self-supply is achieved by the self-supplier making a $0 offer in the auction.

The ISO will pair each resource specific offer with an Availability Index value as either the EFORD (On-Line Resource) or Failure-To-Start Rate (Off-Line Resource).
3.3.4. Resource Types

There are two types of resource offers, those from resources that are capable of providing off-line 10 or 30-minute reserve and those that are only capable of providing reserve when on-line.  Resources that offer off-line reserve capacity are de-rated by their Failure‑To‑Start Rate.  Resources that offer on-line reserve capacity are de‑rated by their EFORD. Offers must choose which treatment the resource should receive in the auction.  The types of resources are discussed in more detail in section 4.3.3 below, including particular requirements for each.

The de-rating offered is recorded, and the supplier is held to it as a minimum standard of performance.   Performance worse than promised in the auction results in significantly lower payments.

In the auction the supplier must adjust his or her offers from an Off-Line Reserve Resource by the expected Failure‑To‑Start rate stated in the auction offer.  Delivery payments will be reduced if the Failure-To-Start rate, as measured by GADS data is less than the failure-to-start rate promised in the offer.  See section 5.4.

A supplier with an On-Line Reserve Resource must adjust his or her offers by the expected EFORD.   See section 5.4 for how EFORD.

3.3.5. Evaluation of Offers and Clearing Prices

Offers will be evaluated minimizing the adjusted offer amounts times the adjusted offer prices subject to the constraints of:

· Total purchase requirement 10-Minute Reserve Capacity

· Total Purchase requirement 30-Minute Reserve Capacity

· Local reserve requirements if any

· Constraints to eliminate double counting (unit cannot sell same MW as both products)

If it is cheaper to satisfy the 30-Minute purchase requirement with higher quality 10-Minute Reserve Capacity, then the total purchase requirement for 10-Minute Reserve Capacity will be increased to allow additional 10-Minute Reserve Capacity.  This will assure “price cascading” such that the higher quality reserve will be priced higher.

The defined products with separate clearing prices will be:

10-Minute Reserve Capacity for location j

30-Minute Reserve Capacity for location j

The resource will receive the single clearing price of all resources for the offered (de‑rated) MW amount that are cleared for a product.

3.3.6. Supplier Delivery Requirement XE "Supplier Delivery Requirement" s

Resources that are selected in the auction receive Supplier Delivery Requirement XE "Supplier Delivery Requirement" s.  These are the amounts cleared in the auction adjusted for expected outage and failure-to-start rates.  The ISO will use the derating number provided by the supplier in his or her offer.

If an Off-line Reserve Resource XE "Off-line Reserve Resource"  has cleared 20 MW and has a failure-to-start rate of 20%, then its Supplier Delivery Requirement XE "Supplier Delivery Requirement"  is:

Supplier Delivery Requirement XE "Supplier Delivery Requirement"  = 20 / (1 - 0.2) = 25

Similarly if On-line Reserve Resource XE "On-line Reserve Resource"  has cleared 20 MW and has an EFORD of 24%, then its Supplier Delivery Requirement XE "Supplier Delivery Requirement"  is 

Supplier Delivery Requirement XE "Supplier Delivery Requirement"  = 20 / (1 - 0.24) = 26.316

3.3.7. When Offers Are Inadequate To Satisfy Requirements

In the event that the offers are inadequate to satisfy the purchase requirement of a product, the price will be determined at the level of the last accepted offer cleared for that product.

3.3.8. Price Cap

All prices will be capped at the ICAP deficiency charge.

4. Product Definition and Resource Requirements

This section contains information and procedures related to:

· General requirements of resources selected

· Delivery Service Period XE "Service Period"  and Delivery Hours

· Planned Outages

· Energy bidding requirements

· Strike price determination

4.1. General Requirements

In order to qualify resources must be listed as NEPOOL ICAP resources.  Consequently they must submit energy offers into the Day-Ahead Market.  Resources may sell ICAP in addition to Forward Operating Reserve Capacity.

Resources must also be under energy dispatch control of ISO in real-time and able to follow 5-minute energy dispatch signals.

There are two types of resources: Off-line Reserve Resources, and On-line Reserve Resources.   Both are physically capable of providing reserve.  The advantage offered to the pool of Off-line Reserve Resources are that they do not incur costs such as Start-Up and No-Load costs or the costs of energy at Minimum Generation.  Therefore when providing off-line reserve, they do not require make-whole payments, or “Operating Reserve” credits.  Thus their value is reflected in the amount of “Operating Reserve” credits they allow the pool to avoid.  On-line resources, on the other hand, receive this payment—some of them providing reserves and some not.

In order to move reserve payments out of a general uplift mechanism biased in favor of on-line resources, and into a reserve service market, this market requires On-line Reserve Resources to forego Day-Ahead “Operating Reserve” payments and not to be scheduled at pool expense in the Reserve Adequacy Assessment.  It will be assumed that their reserve service has already been purchased in advance and no additional payments for reserves are required.   

4.2. Delivery Service Period XE "Service Period"  and Hours

The Service Period XE "Service Period"  is the period during which payment and delivery are made.  Initially the Service Period will be one year in length.  It may be otherwise noted in the auction announcement.  The length and timing of service periods may be reevaluated for future auctions.

Delivery of capacity is required during the peak hours of the day 07:00-23:00 excluding weekends and NERC holidays as specified in OP-14, Appendix C.

Outages that are planned and approved by the ISO in accordance with the provisions of manual 20 (ICAP) and Operating Procedure 5 (OP-5) are treated in accordance with established procedures.  A Forward Reserve resource does not earn Forward Reserve Credits during this period.  However, the resource is also not penalized.  Thus the value of “Shortfall” described section 5.2 below shall be set to zero.

4.3. Delivery of Reserve Capacity

4.3.1. Dispatch and Energy Bidding of Reserve Capacity

Reserve capacity is delivered by offering the reserve capacity into the Day-Ahead and Real-Time Markets at energy offers above a minimum “Strike Price XE "Strike Price" ”.  The capacity is then dispatched in normal energy merit order according to the energy offer.  The minimum strike price is set so that energy dispatch has probability of 2% to 3% on annual basis, i.e., a 2% to 3% capacity factor.  This corresponds to the type of units planned and built for reserve service.   When dispatched for energy, no distinction is made between the reserve resource and other energy resources.  It is eligible to set the energy-clearing price.  The owner of the resource earns any energy revenues.  Like all NEPOOL units, when a Forward Reserve Resource is postured (held back), it will be paid according to NEPOOL Manual M-28, Section 5.2.6.

4.3.2. Strike Price XE "Strike Price" s

The formula for determining the minimum Strike Price XE "Strike Price"  is fixed for term of the contract.  New auctions will reevaluate the Strike Price level on the basis of experience, expected operating conditions and other relevant information.  For the purposes of exposition “Strike Price” and “minimum Strike Price” are used interchangeably herein.

Strike Price XE "Strike Price" :  The minimum Strike Price is calculated as a heat rate times a fuel index.  It is designed such that a resource bidding energy at this level will have an annual capacity factor of 2%-3% with a high degree of certainty.

Heat Rate:  The heat rate is fixed in the announcement of the auction.  It does not change during the Service Period.    New heat rates will be calculated for new auctions.  

Location-Specific Strike Prices:  In locations where there are location specific reserve requirements and LMPs are expected to be higher than normal, a separate heat rate will be calculated.  This will result in a separate, higher, location-specific strike price.
Fuel Index:  The fuel index price used for any month will be the lesser of the Natural Gas or No. 2 Fuel Oil forward price index.  Both fuels are common reserve resource fuels.  The use of two indices accounts for seasonal inversion of which is the more economic fuel. The precise price indices to be used will be specified in the auction announcement.  The indices will be based on a New England delivery point, if possible.

The use of a forward price index has two purposes.  First, it is necessary to adjust the strike price so that the strike price remains at the expected 2%-3% capacity factor level.  Second, it allows suppliers to better hedge their next month obligation to provide reserves.  

Example of Forward Index Use: The fuel price index used to determine the August minimum Strike Price XE "Strike Price" s will use the forward prices reported in July for August delivery.  

The forward price index number used will be the average of the last 10 days of observed prices reported by the index for trading during the month.  For example, the fuel price index used to determine the August minimum Strike Price XE "Strike Price" s will use the last 10 trading days with observed price reported in July for August delivery.  
4.3.3. Market Monitoring and Mitigation

The department of Market Monitoring and Mitigation will receive information that will allow them to identify the Forward Reserve Resources, their minimum Strike Price, and their Delivery Requirement.

4.3.4. Lost Opportunity Costs

Like all NEPOOL resources, when a Forward Reserve Resource is postured (held back), it will be paid according to NEPOOL Manual M-28, Section 5.2.6.

4.3.5. Off-Line Reserve Resource Requirements 

Off-Line 10-Minute Reserve Resources are defined as those resources whose day-ahead and real-time offers satisfy the NERC and NPCC criteria for providing 10-minute non-synchronous reserve.  

Off-line 30-minute Reserve Resources are defined as those resources whose day-ahead and real-time offers satisfy the NERC and NPCC criteria for providing 30-minute non-synchronous reserve.  

NPCC reserve criteria require that that the resource be able to provide energy within 10 or 30 minutes and be able to sustain that level of energy for 1 hour.  The amount of reserve that can be counted on the resource by NPCC criteria forms an upper limit on the amount of Forward Reserve that may be sold by a resource.

Off-Line Qualifying Megawatts:  Commitment of Off-line Reserve Resources depends on more than just the energy offer price, whereas on-line resources are dispatched on the basis of an energy offer only.  To provide a product similar to on-line resources it is necessary account for start-up and no-load costs.  Therefore to have megawatts accounted against its Delivery Requirement, an Off-line Reserve Resource must offer these megawatts such that the following holds:
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Where,

StartUp = the resource’s start-up offer.

NoLoad = the resource’s no-load offer.

EnergyOfferi = the resource’s energy offer for energy offer block i.

MWi = the lowest MW in energy offer block i.   

Minimum Run Time = the minimum run time of the resource.

The Qualifying Megawatts must also be below the Maximum Generation level.

To qualify as having delivered reserve in the Forward Reserve Market, Off-Line Reserve Resources must also offer:

1. A minimum run time of no more than 1 hour.

2. A minimum down time of no more than 1 hour.

The resources continue to qualify for Forward Reserve payments when they are committed day-ahead or dispatched for energy in real-time.

4.3.6. On-line Reserve Resource XE "On-line Reserve Resource"  Requirements

On-Line 10-Minute Reserve Resources XE "On-Line 10-Minute Reserve Resources"  are defined as those resources whose day-ahead and real-time offers satisfy the NERC and NPCC criteria for providing 10-minute synchronous reserve for some portion of their capacity above Minimum Generation point.  

On-Line 30-minute Reserve Resources are defined as those resources whose day-ahead and real-time offers satisfy the NERC and NPCC criteria for providing 30-minute synchronous reserve for some portion of their capacity above Minimum Generation point.  

On-Line Qualifying Megawatts:  Megawatts accounted against its Delivery Requirement, an On-line Reserve Resource must be above the minimum strike price.  The Qualifying Megawatts must also be below the Maximum Generation level.
To be eligible an On-Line Reserve Resources must also not earn Day-Ahead Operating Reserve Credits and must not be committed by the ISO in the Reliability Adequacy Assessment.  Thus a thermal resource that wishes to be paid for Forward Reserve must incorporate any reserve costs that would be otherwise covered through uplift into its Forward Reserve offer.  It can do this, for example, by incorporating its start-up and no-load costs in its energy offer and maintaining a low priced first energy block.  In the event that it does not clear the Day-Ahead market, it may self-schedule prior to the RAA or prior to real-time.  In the event it has not cleared Day-Ahead and it also chooses to not self-schedule, it is settled in accordance with section 5.2.  

On-Line Reserve Resources are eligible to receive Real-Time Operating Reserve Credit.  Thus real-time actions taken by System Operators that may be out-of-rate do not disqualify the resource.

4.3.7. Delivery Accounting

Credits for delivery of Forward Reserve are calculated in megawatts.  “Delivered Forward Reserve Capacity” refers to the MW credits measured prior to any adjustments due to availability (section 5.4).

Credit for delivery of Off-Line 10-Minute Reserve Capacity XE "Off-Line 10-Minute Reserve Capacity"  is calculated in megawatts as the minimum of:

· MW of NPCC 10 minute non-synchronous reserve that the resource can provide, given actual real-time characteristics of ramp rate, minimum and maximum generation.

·  XE "Strike Price" Off-Line Qualifying Megawatts (energy above the Strike Price per section 4.3.5).

· 10 times the MW/minute ramp rate of the resource.

Credit for delivery of On-Line 10-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity"  is calculated as the minimum of:

· 10 times the MW/minute ramp rate of the resource.

· On-Line Qualifying Megawatts (MW offered at or above the minimum Strike Price per section 4.3.6 above)

Credit for delivery of Off-Line 30-Minute Reserve Capacity is calculated as the minimum of:

· MW of NPCC 30 minute non-synchronous reserve that the resource can provide, given actual real-time characteristics of ramp rate, minimum and maximum generation.

· Off-Line Qualifying Megawatts (energy above the Strike Price per section 4.3.5).

· 30 times the MW/minute ramp rate of the resource.

Credit for delivery of On-Line 30-Minute Reserve Capacity is calculated as the minimum of:

· 30 times the MW/minute ramp rate of the resource.

· On-Line Qualifying Megawatts (MW offered at or above the minimum Strike Price per section 4.3.6 above)

A resource that delivers both 10 minute and 30-minute reserve capacity may have sold only one product or a mixture of both.  Credits will be applied so as to maximize the value to the supplier.  In particular, higher value supply of 10-minute reserve will be allowed to satisfy 30-minute reserve capacity obligations.

4.3.7.1. Examples 

Example 1: All of Resource Qualifies As 10-Minute Off-Line 

Assume the minimum strike price is $100.

Assume that a unit has the following characteristics.

1. 20 MW Maximum Generation

2. Energy available from off-line state within 10 minutes = 20. 

3. Energy Offer is:

	MW Block
	$/MWh

	0-20
	101


There is no start-up or no-load cost.

The Qualifying Megawatts =20 since all the capacity is offered above the minimum strike price.   Since all the capacity can produce energy within 10 minutes from an off-line state, the credits are:

Credits for Off-Line 10-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity"  = 20.

Credits for Off-Line 30-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity"  = 20.

Example 2:  All of Resource Qualifies As Either 10‑Minute or 30‑Minute

Assume the minimum strike price is $100.   

Assume that a resource has the following characteristics:

1. 45 MW Maximum Generation

2. Energy available from off-line state within 10 minutes = 20. 

3. Energy available from off-line state within 30 minutes = 45.

4. Energy Offer is:

	MW Block
	$/MWh

	0-20
	101

	20-45
	102


Credits for Off-Line 10-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity"  = 20.

Credits for Off-Line 30-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity"  = 25.

Assume the Lead Participant has sold only 10 MW of Off-Line 10-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity"  and 30 MW of Off-Line 30-Minute Reserve Capacity XE "On-Line 10-Minute Reserve Capacity" .  Then the Delivered Forward Reserve Capacity of 10-Minute Reserve Capacity is 15 MW and the Delivered Forward Reserve Capacity 30-Minute Reserve Capacity is 30 MW.

Example 3: Only Part of Resource Qualifies As Either 10‑Minute or 30‑Minute

The minimum strike price is $100.

Assume that a unit has the following characteristics.

1. 85 MW Maximum Generation

2. Energy available from off-line state within 10 minutes = 40.

3. Energy available from off-line state within 30 minutes = 85.

4. A ramp rate of 5 MW/minute.

5. Energy Offer is:

	MW Block
	$/MWh

	0-20
	65

	20-85
	125


The Qualifying Megawatts are in the second block.  They are 85 – 20 = 65MW .  These are the only energy offers that are above the minimum strike price.

10 times the ramp rate = 50 MW.

30 times the ramp rate = 150 MW (which is more than the Maximum Generation).

The credit for Off-Line 10-Minute Reserve Capacity XE "Off-Line 10-Minute Reserve Capacity"  is the minimum of [40, 50, 65] = 40.

The credit for Off-Line 30-Minute Reserve Capacity XE "Off-Line 10-Minute Reserve Capacity"  is the minimum of [65, 85, 150] = 65.

5. Non-Delivery Consequences

5.1. Overview

This section contains information and procedures related to:

Consequences of failure to deliver reserve capacity;

Consequences of failure to activate for reserve service;

Adjustments for lower resource performance ratings; and

Treatment of Rarely Used Resources.

5.2. Failure to Deliver Reserve Capacity XE "Failure to Deliver Reserve Capacity" 
The failure to deliver reserve capacity is distinct from the failure to deliver energy when called.  This is because if ISO-NE is notified of an outage in advance of real-time, then it has time to commit additional units or take other steps to preserve reliability.  When reserve capacity is activated for energy in real-time, there is no time to take alternative steps to preserve reliability.

Failure to Deliver Reserve Capacity XE "Failure to Deliver Reserve Capacity" :  A resource is said to fail to deliver the reserve capacity when either its day-ahead or real-time offer (including operating parameters such as ramp rate) cause its Reserve Capacity to fall below its Forward Reserve Charge XE "Forward Reserve Obligation" .  A Failure to Deliver Reserve Capacity is measured by the MWH of shortfall. 

Consequences of Failure to Deliver Reserve Capacity XE "Failure to Deliver Reserve Capacity" .  For every MW of shortfall, or Failure to Deliver Reserve Capacity, the resource will:

· Forego 100% credit in the amount for the MW of shortfall; and

· Pay for credits in the amount of an additional 0.2 x MW of shortfall.  

Shortfall:  The shortfall for any hour is measured as (MW Delivery Requirement - Delivered Forward Reserve Capacity).  In the event that the resource is undergoing a planned outage, this value shall be calculated as zero.

If there is a positive shortfall, then the credits of Delivered Forward Reserve Capacity are adjusted as follows:

Adjusted Delivered Forward Reserve Capacity = Delivered Forward Reserve Capacity – 0.2 x Shortfall

Example 1:  The resource has an hourly Delivery Requirement of 85 MW.  It’s Maximum Generation Block is reduced to 60 MW for the hour. Its Adjusted Delivered Forward Reserve Capacity = 60 - 0.2 x 15 = 57 MW.  

Example 2:  The resource has an hourly Delivery Requirement of 85 MW.  It’s Maximum Generation Block is reduced to 0 MW for the hour. Its Adjusted Delivered Forward Reserve Capacity = 60 - 0.2 x 60 = -12 MW.  In this case the supplier will owe the pool in the amount of the auction clearing price times 12.

5.3. Failure to Activate Reserve Capacity

The intention of this section is to require Forward Reserve Resources XE "Forward Reserve Resource"  to pay the replacement cost of undelivered energy when the resource fails to activate the promised reserve capacity.

Failure to Activate On-line Reserve Capacity:  A Forward Reserve Resource XE "Forward Reserve Resource"  is said to fail to Activate On-Line Reserve Capacity when it is on-line and fails to follow a Desired Dispatch Point above the Strike Price XE "Strike Price" .   This failure is measured the same as a Failure to Provide Services as defined in NEPOOL Manual 11.

Failure to Activate Off-Line Reserve Capacity:  A Forward Reserve Resource XE "Forward Reserve Resource"  is said to fail to activate off-line reserve capacity when it is called to start from an off-line status and fails to meet its declared start time.   If the resource does come on-line but is a few minutes late, then it is responsible only for the few minutes of missing energy.

No action is taken if a resource has a Day-Ahead Generation Obligation for the missing energy.  This is deemed to occur if the resource has Day-Ahead Generation Obligation in excess of the highest unmet Desired Dispatch Point.

If the resource does not have a Day-Ahead Generation Obligation for the missing energy, then one is created at the highest Desired Dispatch Point calculated for the resource during its period of failure.

5.4. Adjustments For Average Performance

There is a single $/kW-month price for all resources and all MW providing a Forward Reserve product.   However, it is not expected that performance will be the same for all resources.   A resource may be paid for all 30 days of a month, yet be asked to start only 1 of those days, and fail that start.  Was it truly available the other 29 days of the month?  A simple charge to the supplier for the missing energy may not be enough to adequately compensate the pool for the other 29 days, if it was not available.   On the other hand, it may be too high if the failure was due to a random mechanical failure.   

To address this problem and to align payment with probable performance, payments are adjusted for the most recently available GADs data. The Availability Indices used are Failure-To-Start Rate for Off-Line Reserve Resources and EFORD for On-Line Reserve Resources.

The Availability Index adjusts the MW of delivered Forward Reserve measured, including any changes due to 5.2, “Failure to Deliver Reserve Capacity”.  The generic adjustment is 

Available Delivered Forward Reserve = Adjusted Delivered Forward Reserve Capacity x (1-Availability Index)

Example:  A On-line Reserve Resource has a delivery requirement of 95 MW.  Its EFORD is 16%.   It fails to deliver 15 MW.   Therefore its Adjusted Delivered Forward Reserve Capacity = 80 – (0.2 x 15) = 77 MW.   Its Available Delivered Forward Reserve = 77 x (1-0.16) = 64.68 MW. 

5.4.1. Data Used To Measure Average Performance

The data used to measure performance in any month will be the most recently available.  The ISO will use GADS data if available and not suspect.  

Average performance of an Off-Line Reserve Resource will be measured by the failure‑to‑start rate as calculated from GADS data.  If GADS data for the resource is unavailable, the ISO will use national averages for a similar type of resource.  The failure-to-start rate will be calculated as number of unsuccessful starts divided by the sum of successful and unsuccessful starts.

Average performance of an On-line Reserve Resource XE "On-line Reserve Resource"  will be measured by the EFORD calculated from the GADS data, Data Equivalent to GADS, or Class Average Data used in the ICAP market.  If GADS data for the resource is unavailable, the ISO will use national averages for a similar type of resource.  

The resource may voluntarily improve its average performance rating at any time through a Designated Entity Request per NEPOOL Manual 11 for an audit.  The results of the audit will be included in the average performance calculation.

If the ISO has reason to believe that the GADS data is suspect, it may substitute what it believes to be a better estimation of performance.   Before doing so, the ISO must contact the supplier for an explanation.

5.5. Rarely Used Resources

A rarely used off-line resource cannot provide accurate Failure-To-Start rates because of the small sample size.  The same is true of a highly priced portion of an On-line Reserve Resource XE "On-line Reserve Resource" .  Furthermore, there is an incentive to price unreliable resources high in order to avoid detection.  The incentive problem becomes worse when the resource has been sold as a Forward Reserve Resource XE "Forward Reserve Resource"  and is being paid to provide reliability. 

In order to address these problems, this section allows for a limited number of unannounced audits of beyond the single annual self-audit provided for in Manual 11 for infrequently operated resources.  

Rarely Used Off-Line Reserve Resources XE "Rarely Used Off-Line Reserve Resources" :  A Rarely Used Off-Line Reserve Resource is defined as an Off-Line Reserve Resource that has not successfully started for normal economic operation or an audit more than 3 times in the last 180 days.  

Rarely Used On-Line Reserve Resources XE "Rarely Used On-Line Reserve Resources" :  A Rarely Used On-Line Reserve Resource is defined as an On-Line Reserve Resource that in the last 180 days has not successfully operated in the MW range currently qualifying and necessary to satisfy the suppliers Forward Reserve Charge XE "Forward Reserve Obligation"  more than 3 times.

The ISO may conduct audits of a Forward Reserve Resource XE "Forward Reserve Resource"  up to the point where the resource no longer qualifies as a Rarely Used Off(On)-Line  Reserve Resource, or the resource re-declares its operating or bid parameters to no-longer claim Forward Reserve Resource status for the relevant MW.   The audits will be in accordance with NEPOOL Manual 11.  The resource may reestablish such status through a Designated Entity Request per NEPOOL Manual 11.  

Example:  Suppose that an On-Line 10-Minute Reserve Resource has been claiming a 10-Minute start time, has had the following start experience in the last 180 days:

1. Day 10,  successful start
2. Day 90, unsuccessful start
3. Day 100, successful start
4. Day 120, unsuccessful start 
Then the ISO may conduct one audit.  If the audit is successful, no more audits are permitted.  If the audit is unsuccessful, then one additional audit is permitted.  If that audit is also unsuccessful, then another additional audit is permitted.    

6. Forward Reserve Charges and Payments XE "Forward Reserve Obligation" 
Payments for the Forward Operating Reserve Market for a resource are made to Participants on an ownership share basis.  The dollar amount for a resource is based on the Available Delivered Forward Reserve times the auction price.

Costs for the Forward Operating Reserve Market are allocated on the basis of hourly load ratio.  They are allocated after delivery in real-time.  

This section contains information and procedures related to:

Establishing a Participant’s Forward Reserve Payment; and

Establishing a Participant’s Forward Reserve Charge XE "Forward Reserve Obligation" .

6.1. Calculating a Participant’s Forward Reserve Payment

The hourly Forward Reserve Payment from a resource for a product is defined as:

Auction price for product j x Available Delivered Forward Reserve of product j.
6.2. Monthly Forward Reserve Charge XE "Monthly Forward Reserve Charge" s XE "Forward Reserve Charge" 
Each hour ISO-NE shall determine the total dollars to owed suppliers of Forward Reserve as the sum of Forward Reserve Payments for all products for the hour.

The total amount owed by NEPOOL members is defined as the Forward Reserve Charge XE "Forward Reserve Charge" 

 XE "Monthly Forward Reserve Charge" .

6.3. Calculating a Participant’s Forward Reserve Charge XE "Forward Reserve Obligation" 
The costs of the Forward Operating Reserve Market are allocated on the basis of hourly load ratio share. 

The MW load value used to determine the Forward Reserve Charge XE "Forward Reserve Obligation"  shall use Real-Time Load Obligation XE "Real-Time Load Obligation"  as adjusted below.  The Forward Reserve Charge of a single Participant k shall be calculated as follows:
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Where:

CHARGEk = Forward Reserve Charge of a single Participant k.
CHARGEPool = The Forward Reserve Charge XE "Monthly Forward Reserve Charge" 

 XE "Forward Reserve Charge" ; the amount that NEPOOL owes suppliers for the month.

Li = The load of Participant i during the peak load hour of the month.

7. Unforeseen Circumstances

Contract status

Transfer of contract to new resource (catastrophic failures, repowering etc.)

Transfer of resource to new owner

Index
Failure to Deliver Reserve Capacity, 12

Forward Reserve Charge, 16

Forward Reserve Obligation, 12, 15, 16

Forward Reserve Requirement, 2

Forward Reserve Resource, 13, 14, 15

Monthly Forward Reserve Charge, 16

Off-Line 10-Minute Reserve Capacity, 10, 12

Off-line Reserve Resource, 5

On-Line 10-Minute Reserve Capacity, 10, 11

On-Line 10-Minute Reserve Resources, 9

On-line Reserve Resource, 5, 9, 14

Power Year, 3

Rarely Used Off-Line Reserve Resources, 15

Rarely Used On-Line Reserve Resources, 15

Real-Time Load Obligation, 16

Service Period, 2, 3, 5, 6

Strike Price, 3, 7, 8, 10, 13

Supplier Delivery Requirement, 2, 3, 5
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