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Market Operations Bulletin #26 
Clarification of Replacement Reserve Service (RPRS) Bid Requirements 

Background

The Energy and Market Management System (EMMS) Release 4 includes significant changes to the clearing of Replacement Reserve Service (RPRS).  In preparation for the improved clearing, ERCOT Staff prepared this document to describe the required structure of the RPRS bid.  
Protocol References
This Market Bulletin refers to the following sections of the ERCOT Protocols, as implemented in EMMS Release 4:
4.4.16
ERCOT Receipt of Replacement Reserve Service Bids

QSEs may submit unit-specific Replacement Reserve Service (RPRS) bids to ERCOT by 1600.  RPRS bids will have the following components:

(1)
A dollar per megawatt capacity price at which the supplier will provide the service;

(2)
An hourly dollar per megawatt operational price;

(3)
Designation of the specific Resource;

(4)
Designation of the amount of capacity represented by the bid;

(5)
The hours that the bid is effective;

(6)
An expiration time for the bid.
(7)
A Balancing Energy bid point in $/MWh for each hour that the RPRS capacity bid is effective;
6.8.1.10
Zonal or System Wide Replacement Reserve Service Capacity Payment to QSE

A QSE whose unit bid to provide RPRS to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for services in the amount (in MW) of RPRS capacity accepted by ERCOT, multiplied by the maximum of the bid price or the highest MCPC of that interval per zone of all the RPRS procurement processes for a single Operating Hour, excluding any RPRS procured to resolve Local Congestion and is paid as follows:

PCRPqi 
= 
SUM (PCRPqiuz)u

Given:

PCRPqiuz 
= 
-1 * Max(PABCRPiu, MCPCRPiz )* ZCRPqiuz

PABCRPiu
=
CBPRPiu/N + HOBPRPiu
Where:

i 

interval being calculated

z

zone

u 

single Resource

N

Number of hours that this Resource is continuously procured

CBPRPiu

Capacity bid price submitted by the QSE for the single Resource

HOBPRPiu
Hourly operational bid price submitted by the QSE for the single Resource

MCPCRPiz
Highest Replacement Reserve Service Market Clearing Price of all procurement processes of Capacity ($/MW) per interval per zone, excluding any RPRS procured to resolve Local Congestion

PABCRPiu

Bid Price of the single Resource awarded Replacement Reserve in that interval

PCRPqiuz

Replacement Reserve Service Payments ($) by Resource per interval for that QSE

PCRPqi

Replacement Reserve Payments ($) Service Payment per interval for that QSE

ZCRPqiuz

Accepted Unit Adjustment Replacement Reserve Service Capacity Quantity (MW) to solve insufficiency or Zonal Congestion per interval per zone per QSE per single Resource.

Overview of RPRS Clearing
The revised RPRS Clearing Engine procures capacity to resolve Local Congestion, then solves for system-wide capacity insufficiency and Zonal Congestion.   In each of these two steps, the RPRS Clearing Engine seeks to minimize the cost of capacity procurement.  To procure local capacity in the first step, it uses the generic cost of all available Resources, as defined in Protocols §6.8.2.1.  In the second step, it procures capacity from Resources with submitted RPRS bids and procures capacity based on generic cost multiplied by an adjustment factor (currently set at 10) from Resources whose QSEs have not submitted bids.
QSE’s whose Resources are procured for local capacity are paid based on cost.  QSE’s with bids are paid in accordance with the Local Replacement Reserve formula in Protocols §6.8.1.11.  QSE’s who have not submitted bids are paid for OOMC Service, according to the formula in Protocols §6.8.2.2.  Both payments include a Start-Up payment and a payment for Minimum Energy Cost.

QSE’s who have submitted bids for Resources procured in the second step, for zonal capacity or capacity insufficiency, are paid based on the bid and the Market Clearing Price for Capacity.  As shown in Protocols §6.8.1.10, the price at which the QSE is paid is the higher of these two values:  (a) the Market Clearing Price for Capacity and (b) the dollar-per-megawatt-per-hours procured ($/MW/hour) capacity bid price added to the dollar-per-megawatt-per-hour ($/MW/hour) operational bid price.  The quantity used for payment is the quantity in the Dispatch Instruction (MW).  If ERCOT procures a Resource in the second step, but the QSE for that Resource has not submitted a bid for that Resource, ERCOT will pay the QSE for OOMC Service.
RPRS Bid Structure
According to Protocols §4.4.16, the Replacement Reserve Service bid must include seven elements; the only component added as part of Release 4 is the Balancing Energy bid point.  This document describes the capacity price, operational price, amount of capacity bid and Balancing Energy bid point.

Capacity Price
When submitting RPRS bids, the QSE must include a dollar-per-megawatt capacity price.  This capacity price may also be referred to as a dollar-per-megawatt start-up price, i.e., the capacity price submitted by a QSE should be equal to the bid price for total start-up cost divided by the MW amount of capacity bid.  When solving for capacity insufficiency or Zonal Congestion, the RPRS Clearing Engine uses the capacity price, multiplied by the MW amount of capacity bid, to calculate the specific Resource’s start-up cost. 
To add clarity, the text for the capacity price field on the ERCOT Portal will be changed from “Price Per Start Up” to “Capacity Price Per MW” as part of EMMS Release 4.  
Operational Price

The operational price is an hourly, dollar-per-megawatt price.  It represents the price per MW at which the QSE seeks to be compensated for staying on-line and operating at its Low Sustainable Limit (LSL).  

As part of EMMS Release 4, the text for the operational price field on the ERCOT Portal will be changed from “Price Per Hour” to “Operational Price Per MW.”  When solving for capacity insufficiency or Zonal Congestion, the RPRS Clearing Engine uses the operational price, multiplied by the MW amount of capacity bid, to calculate the specific Resource’s Minimum Energy costs. 
Amount of Capacity Bid

Through this next component, a QSE specifies the amount, in megawatts (MW), of a Resource’s capacity available for use as RPRS.  Because a Resource will be procured in whole for RPRS, a QSE should enter the Generation Resource’s High Sustainable Limit (HSL) as the Amount of Capacity Bid or, if the Resource is a LAAR, enter the difference of the LaaR’s HSL and LSL. 
Balancing Energy Bid Point

QSEs submitting RPRS bids must include an hourly Balancing Energy Bid Point.  If the QSE’s submitted bid is struck, a QSE must include the procured RPRS capacity in its Up Balancing Energy Service bid at a price ($/MWh) at or below the Balancing Energy Bid Point. 

Comparison of OOMC Payment and RPRS Zonal Payment

OOMC Payment 
According to Protocols §6.8.2.2(2), “The QSE for a Generation Resource selected to provide OOMC Service that actually reconnects to the ERCOT Transmission Grid and starts the unit in order to provide the OOMC Service will be paid both the Resource Category Generic Startup Cost for starting the unit as well as the Resource Category Generic Minimum Energy Cost less the MCPE for operating at the Low Sustainable Limit as set forth in the Resource Plan for that unit during the instructed interval(s).” 

In addition, Protocols §6.8.2.2(3) states that “Generation Resources that are connected to the ERCOT Transmission Grid when their QSE is instructed to provide OOMC Service will be paid the Resource Category Generic Minimum Energy Cost less the MCPE for operating at the Low Sustainable Limit of the Resource during the instructed interval(s).”  
That is, 
OOMC Service Payment
 = RCGSC + RCGMEC – MCPE * LSL

Where


RCGSC

=
Resource Category Generic Startup Cost


RCGMEC
=
Resource Category Generic Minimum Energy Cost


MCPE

=
Market Clearing Price for Energy


LSL

=
Low Sustainable Limit

RPRS Zonal Payment
According to Protocols §6.8.1.10, “a QSE whose unit bid to provide RPRS to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for services in the amount (in megawatts) of RPRS capacity accepted by ERCOT, multiplied by the maximum of the bid price or the highest MCPC of that interval per zone of all the RPRS procurement processes for a single Operating Hour, excluding any RPRS procured to resolve Local Congestion…” 
That is,

RPRS Zonal Payment = RPRS Capacityz * Max(MCPCz, Bid Price)
Where

RPRS Capacityz  
=   Amount of RPRS capacity procured by ERCOT excluding any RPRS procured to resolve Local Congestion

MCPCz 
=      Market Clearing Price for Capacity for zone z

Bid Price
=      (Capacity Price / # of Hours of Continuous Procurement) + Operational Price
RPRS Bid Example

This section provides an example of how a QSE might calculate the key RPRS bid components based on a Resource’s characteristics and a QSE’s desired profit margins.   In addition, you may use the spreadsheet, RPRS Bids Example.xls, to calculate the components based on different input values.
Please note that these calculations are provided as an example; each QSE must decide the values used in its RPRS bids.  
Capacity Price

The table below provides one example of a capacity price calculation.  Assuming a start-up cost for the Resource of $10,000, a maximum capacity (HSL) of 300 MW, and a desired 10% profit margin, the QSE in this example would submit a capacity price of $36.67 in its RPRS bid for the Resource.  This bid price is obtained by dividing the start-up cost by the HSL to get a cost-based dollar-per-megawatt value.  The profit margin is applied, thus calculating a value of $36.67 ($10,000/300 * 1.1 = $36.67).
	Capacity Price
	 
	 

	Start Up Cost
	HSL
	Profit Margin
	Submitted Capacity Price

	$10,000
	300
	10%
	$36.67


Operational Price
The following describes one way in which a QSE might calculate the operational price for its RPRS bid.  
One important consideration when calculating the operational price is the requirement in Protocols §6.5.6 that, if ERCOT procures a Resource for RPRS, the QSE must maintain a Balanced Schedule once the RPRS Resource is on-line. 
To meet this requirement, a QSE can maintain its schedule by reducing the total generation of other Resource(s) in its portfolio by an amount equal to the LSL of the procured RPRS Resource.  Because the generation of one or more Resources is reduced to accommodate the output of the RPRS Resource, the cost savings associated with this reduction can be included in the calculation of the operational price.  So, the incremental operational cost of running the RPRS Resource at its LSL is equal to the Minimum Energy Cost of the RPRS unit minus the cost of the replaced generation.  
In this example, the QSE includes the cost savings from the replaced generation when calculating its operational price.  Assume that the QSE in this example desires a 10% profit margin.  First, the QSE calculates the incremental cost associated with operating the RPRS Resource at its minimum ($5,000 - $25/MW * 100 MW = $2,500).  Next, because the QSE plans to submit 300 MW, its HSL, as the amount of capacity bid, the QSE converts the total cost of $2,500 to a dollar-per-megawatt cost ($2,500 / 300 MW = $8.33).  Finally, the QSE applies the desired profit margin to obtain a final value of $9.17.  The QSE would then submit this value as the Operational Price Per MW in its RPRS bid.  
	Operational Price
	
	
	
	

	Minimum Energy Cost
	HSL
	LSL
	Cost Per MW of Replaced Generation 
	Profit Margin
	Submitted Operational Price

	$5,000
	300
	100
	$25.00
	10%
	($5,000–100*$25)/300 * (1+10%) = $9.17


Amount of Capacity Bid
As shown in the table below, the amount of capacity bid is simply the Resource’s HSL (300 MW).

	Amount of Capacity Bid

	HSL
	Submitted Amount of Capacity

	300
	300


RPRS Zonal Payment Example

Input
Assume that, for Operating Day 5/1/2005, QSE A submits the following RPRS bid for a Simple Cycle unit with a minimum capacity of 10 MW and a maximum capacity of 90 MW:
	Resource ID
	Earliest Available
	Latest Available
	MW
	Capacity Price Per MW
	Operational Price Per MW
	BES Bid Point 

	Unit_1
	5/1/05 10:00
	5/1/05 11:00
	90
	34
	84
	91


Results
In this example, we assume that the RPRS Clearing Engine procures 90 MW of capacity from Unit_1 to solve for capacity insufficiency in the second step of the market clearing.  The capacity is procured for both hour ending 10 and hour ending 11.  The Market Clearing Price for Capacity in both of these hours is $110 / MW.

QSE A must submit a Balancing Energy Bid with at least 90 MW of capacity at a price at, or below, $91 / MWh.   

QSE A brings Unit_1 online and up to its minimum capacity of 10 MW for the first interval of hour ending 10.

For the capacity procured, QSE A will be paid based on its RPRS bid.  Using the formula in Protocols §6.8.1.10, QSE A’s bid price for Unit_1 for each of the two hours is $101 / MW, which is a combination of the capacity bid price and operational bid price ($34/2 + $84 = $101).  Since the MCPC is greater than Unit_A’s bid price, the MCPC is used to calculate the RPRS payment.  The total payment for the two hours is, therefore, (2 * $110 / MW * 90 MW)= $19,800.
1 The formula for OOMC Payment also incorporates the Resource’s actual generation before and during the instructed intervals.  Refer to Protocols §6.8.2.2 for the detailed formula.
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