A Sample Forward Reserve Supplier Experience

Auction Time Line

December 5, 2008
ISO provides written notice to NEPOOL Markets Committee of the proposed Forward Operating Reserve Requirements for the next auction 90 days in advance of next auction.

March 5, 2009
ISO announces auction.   Announcement details Service Period, the Forward Operating Reserve Requirements to be acquired in the auction, the heat rate and fuel indices to be used, and other terms and conditions as necessary.  Heat rate is set at 13,500.

April 2, 2009
Supply offers due to ISO 20 working days after auction announcement.  “Blue” resource makes offers 85MW 30-minute Off-Line Forward Reserve.

April 30, 2009
ISO notifies suppliers of winning or losing offers and their consequent Delivery Requirements 20 working days after offers have been submitted.  Clearing price for auction 2,000 $/MW‑Month.  “Blue” is selected for full 85MW.

October 1, 2009
Service Period begins for those selected in Winter Capability Period.

Example 1:  Off-Line 30-Minute Resource “Blue”: No Penalties

Determining The Strike Price

In September forward price for October delivery of gas is 4.50 $/mmBTU.  Forward price for October delivery of oil is $5.51.  Strike price is determined with the lesser of these two.  Therefore strike price for the month of October is:  


4.50 x 13,500 /1000 = 60.75 $/MWH

Day-Ahead Offer

Blue has a Delivery Requirement of 85 MW of Off-Line 30-Minute Reserve.

Blue offers 85MW Eco Max and 20MW Min Gen all at $75/MWH.  Energy available within 30 minutes is 85MW.   The minimum run time is 30 minutes.

The resource’s off-line capability and minimum run time qualify it as an Off-line 30-Minute Reserve Resource.   Since all of its energy offers are above the strike price and all of the megawatts can be reached within 30 minutes, all 85 MW qualify as “Delivered Forward Reserve”.

Blue has a Shortfall = 0 for all hours.  

Whether or not Blue receives an energy schedule in the DA market is not considered in the accounting of this market.

Real-Time Offer

Blue makes the same offer as Day-Ahead in Real-Time.  There are no re-declarations of Eco Max or ramp rate.  Therefore the Delivered Reserve = Delivery Requirement and there is no shortfall.  

Blue is not asked to generate.  Therefore it does not fail- to start or trip.  Therefore Blue will not have to pay for replacement energy.

Payment

The Hourly Forward Reserve Price is the auction clearing price divided by the number of delivery hours in the month.  The delivery hours are 16 hours/day x 22 days in October = 352.   Therefore the Hourly Forward Reserve Price 

= 2,000 $/MW-Month/353 = 5.68 $/MWH

Payment for each hour is


= 5.68 $/MWH x 85 MW =  $482.95.

Example 2: Forced Outage During Period of Surplus

Determining The Strike Price

As before, the Strike Price is 60.75 $/MWH.

Day-Ahead Offer

As in Example 1, Blue has a Delivery Requirement of 85 MW of Off-Line 30-Minute Reserve.

Blue’s offer is the same as Example 1, except that a forced outage has been declared and the Eco Max is 0.  

A Shortfall of 85 MW is measured.

Real-Time Offer

Blue makes the same offer as Day-Ahead in Real-Time.   The Shortfall is the same 85 MW.

Payment

Because Blue has a positive Shortfall, it must pay for a Failure to Reserve.  This penalty is 

Max[Day-Ahead Zonal LMP – Strike Price, 0] x Shortfall

The DA Zonal price is $45 < $60.75.  Therefore the penalty is $0.  Consequently the payments are the same as in Example 1.

Example 3: Forced Outage During Period of Shortage

Determining The Strike Price

As before, the Strike Price is 60.75 $/MWH.

Day-Ahead Offer

As in Example 1, Blue has a Delivery Requirement of 85 MW of Off-Line 30-Minute Reserve.

Blue’s offer is the same as Example 1, except that a forced outage has been declared and the Eco Max is 0.  

A Shortfall of 85 MW is measured.

Real-Time Offer

Blue makes the same offer as Day-Ahead in Real-Time.   The Shortfall is the same 85 MW.

Payment

Because Blue has a positive Shortfall, it must pay for a Failure to Reserve.  This penalty is 

Max[Day-Ahead Zonal LMP – Strike Price, 0] x Shortfall

The DA Zonal price is $80 > $60.75.  Therefore the penalty is

 ($80($60.75) x 85MW = $1635.4

Example 4: Failure to Activate Reserve

Determining The Strike Price

As before, the Strike Price is 60.75 $/MWH.

Day-Ahead Offer

As in Example 1, Blue has a Delivery Requirement of 85 MW of Off-Line 30-Minute Reserve.

Blue’s offer is the same as Example 1.  There is no Shortfall.

Real-Time

Blue makes the same offer as Day-Ahead in Real-Time.   There is no Shortfall.

However Blue trips while coming on-line.  The RT Zonal Price is $80, which is above the strike price of $60.75.   Thus, Blue has failed to activate reserve. 

Payment

There is no Shortfall.   However, Blue failed to perform when asked to activate reserve and will be assessed a penalty for Failure to Activate Reserve.

The penalty for Failure to Activate Reserve is the RT Zonal Price times the megawatts of Delivered Forward Reserve.

Therefore the penalty is

 $80 x 85MW = $6800 for the hour.

The total hourly payment is $482.95 ( $6800 = ($6317.05
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