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1. Purpose and Background
This Business Practice supplements the Explanation of Market Submissions Items.  The reader is assumed to be familiar with the guidance provided in that document.  The guidance provided in this ERCOT Business Practice is specific to Ancillary Service Offers in the Day Ahead Market (DAM) and the Supplemental Ancillary Services Market (SASM). 

The ERCOT Market Manager System (MMS) enforces the following Resource limits as established by Nodal Protocol 3.18:

·  Resource HSL must be greater than or equal to the LSL and the sum of RRS, ECRS, Reg-Up, Reg-Down, and Non-Spin.
· The sum of Off-Line Non-Spin and Off-Line ECRS AS capacity awarded to the Resource must be less than or equal to the Resource’s HSL.  

· The amount of RRS provided from a Generation Resource is dependent upon the verified droop characteristics of the Resource. ERCOT shall calculate and update, using the methodology described in the in the Other Binding Document (OBD) Procedure for Calculating Responsive Reserve (RRS) Limits for Individual Resources, a maximum MW amount (in percentage) of RRS for each Generation Resource subject to verified droop performance. The default value for any newly qualified Generation Resource shall be 20% of its HSL. RRS limits for non-thermal Resources will be based on their droop performance characteristics, actual governor tests  (as submitted to ERCOT), proven rated capacity sustainable for an hour, and the need to keep the frequency responsive capability fairly distributed across multiple Resources;
· Generation Resources operating in the synchronous condenser fast-response mode may provide RRS up to the Resource’s proved 20-second response capability (which may be 100% of the HSL). 

· The amount of RRS provided from a Resource capable of providing FFR must be less than or equal to its proven capacity sustainable for 15-minute.

· The amount of RRS provided from a Load Resource must be less than or equal to the HSL minus the sum of LSL, ERCOT Contingency Reserve Responsibility, Reg-Up Resource Responsibility, Reg-Down Resource Responsibility and Non-Spin Resource Responsibility. 

· The full amount of ECRS that can be awarded to an On-Line Generation Resource must be less than or equal to ten times the Emergency Ramp Rate. The full amount of ECRS that can be awarded to a Quick Start Generation Resource (QSGR) must be less than or equal to its proven ten-minute capability. Generation Resources operating in the synchronous condenser fast-response mode may be awarded ECRS up to the Generation Resource’s proven 20- second response capability (which may be 100% of the HSL).
Neither the DAM nor the SASM considers the Resource ramp rates when clearing Ancillary Service Offers
.  Consequently, to assure that ERCOT does not purchase AS Services from a Generation Resource that cannot be delivered from the Generation Resource due to the limitations of the Generation Resource’s physical ramp rate, the QSE must observe certain rules associated with its AS Offers in the DAM as discussed in this Business Practice.  ERCOT may implement system changes to institute validation checks and constraint requirements based on resource ramp rates in future releases of its market systems.  Until such time, it is the QSE’s responsibility to recognize the limitations on resource specific AS Offers and self-arranged AS assignments related to Generation Resource ramp rates.
Ancillary Service Transactions are submitted by a Qualified Scheduling Entity (QSE) on behalf of the Market Participant Entities represented by that QSE.  The Explanation of Market Submission Items document describes the structure and format of the QSE’s submissions for Offers to sell Ancillary Services from individual Resources, submissions of Ancillary self-arrangement schedules by Resource, and submissions of QSE-to-QSE Ancillary Service Trades.  A QSE may enter transactions through either the Market Management User Interface (MMUI) or a Web Services External Interface application (the “EIP”) for machine‑to‑machine submissions.  The examples shown in this Business Practice are illustrative of the required transaction format and content but not the details of the submission formats associated with the MMUI or the EIP.  Users of the MMUI should refer to the Market Manager User Guide for a description of the various transaction templates and submission procedures.  Users of the EIP application should refer to the EIP External Interface Specification for a description of the various transaction message structures and submission procedures.
2. Ramp Rate Restrictions Applied To QSE AS Offer Submissions

The QSE can manage ramp limitations for AS Offers on specific Generation Resources by the use of separate offer blocks in its AS Offer submissions as described in the Explanation of Market Submission Items document.  Based on the normal 5 minute SCED execution cycle and the definition of the Ancillary Services described in the Nodal Protocols, QSE’s are expected to observe the following when submitting AS Offers into the DAM and when assigning self-arranged AS to Generation Resources.  In the absence of  a specific requirement regarding the value of the normal ramp rate to be used when submitting AS Offers, the QSE should choose a normal ramp rate, based on its best judgment, of the expected operating level of the resource.
The maximum amount of Ancillary Services that may be offered or carried by a Generation Resource is subject to that resource’s ramp rate constraints as follows:
· REGUP offer   <= NRR*5

· RRSPF offer     <= Min(RRSPF%*HSL, ERR*10 – REGUP offer – ECRS offer )

· NSRS offer      <= Min(NRR*20 + ERR*10 – REGUP – RRSPF – RRSFF – ECRS offer, NRR*30)

· REGDN offer  <= NRR*5

· ECRSS offer    <= ERR*10

· Generation Resource Ramp Rate must be >= Max[REGUP/5,   (RRSPF + RRSFF + REGUP)/10,    (NSRS)/30, (NSRS + RRSPF + RRSFF + REGUP + ECRSS - ERR*10)/20]

Where NRR = Normal Ramp Rate

ERR = Emergency Ramp Rate

REGUP = Regulation Up 

REGDN = Regulation down


RRSPF = Responsive Reserve Service from Primary Frequency Response

RRSPF% = Percentage based on maximum MW of RRSPF a Generation Resource can provide; 
Default is 20% if droop performance of the Generation Resource has not been evaluated.


NSRS = Non-Spin Reserve Service

ECRSS = ERCOT Contingency Reserve Service that is SCED-dispatchable

The following examples illustrate the application of these rules to QSE AS Offers:
Assume:
· A Resource with an HSL = 600 MW and an LSL = 100 MW and a NRR = 10 MW/min = ERR.
· The Resource has not been evaluated for verified droop performance.
· The Resource can supply no more than the Min(20%*600, 100)= 100 MW of RRSPF.
· The Resource offers and is struck during an hour in the DAM for 100 MW of RRSPF and 50 MW of Regulation Up Service.
· All 100 MW of RRSPF is deployed
Based on these assumptions:
· The SCED Up Ramp = 10 MW/min, so Regulation alone may consume this ramp capability:  50MW regulation /5 minutes = 10 mw/minute ramp rate.

· In this case, the SCED High Dispatch Limit = Net Power Output; SCED issues a Base Point = Net power Output; the Resource will not be able to follow a Reg Up and RRSPF energy deployment.

· In cases with an 100 MW RRSPF deployment the Resource is expected to deliver 100 MW of RRSPF energy in 10 min (or 50 MW in a 5 min SCED interval).  Consequently, the Resource cannot offer both 100 MW of RRSPF and Reg Up simultaneously.  On the other hand, the Generation Resource can offer up to 80 MW of RRSPF (delivered as 40 MW in 5 min) and up to 20 MW of Reg Up simultaneously (delivered as 10 MW in 5 min).
The QSE can manage the ramp limitation for the AS Offers on this resource as follows assuming that the resource can deliver REG & RRSPF in first 10 min and NSRS in the last 20 min subject to the following ramp rate limitations: 

· REG offer    <= NRR * 5

· RRSPF offer     <= Min(RRSPF% * HSL, ERR * 10 – REG UP offer – ECRS offer)
· NSRS offer   <= Min(NRR * 20 + ERR * 10 – REG UP offer – RRSPF offer – ECRS offer, NRR * 30)
ERCOT suggests the QSE use separate blocks when submitting its Resource specific AS Offers for the DAM and SASM, as shown in the following examples, to reduce the QSE’s risk that AS Offers struck in the DAM or a SASM will not be deliverable in the Operating Hour because of a Resource ramp rate limitation.
Example 1
	Start Hr 
	End Hr 
	Block No. 
	Multi-Hour Block 
	Block Type F/V 
	Capacity MW 
	Reg-Up $/MWH 
	RRSPF $/MWH 
	RRSFF $/MWH
	RRSUF $/MWH
	Online Non-Spin $/MWH 
	ECRS $/MWH

	1 
	24 
	1 
	No 
	V 
	50
	10
	10 
	
	
	10
	

	1
	24
	2 
	No
	V 
	50
	
	10
	
	
	10
	

	1
	24
	3
	No
	V
	200
	
	
	
	
	10
	


If this Resource is called upon to deliver the Reg-Up and the RRSPF in a single 10 minute period, it will be limited by ramp rate to 50 MW in the SCED interval coincident with the Reg-Up energy deployment and 50 MW energy deployment for the RRS in the immediately following SCED interval.  If the Non-Spin is also struck, the Resource can provide the 100 MWs in 10 minutes which meets this Service’s 20 minute delivery requirement and allows the delivery of any other RRS or Reg-Up service that was also procured on this Resource.
Example 2   
	
	
	
	
	
	
	
	
	
	
	
	

	Start Hr 
	End Hr 
	Block No. 
	Multi-Hour Block 
	Block Type F/V 
	Capacity MW 
	Reg-Up $/MWH 
	RRSPF $/MWH 
	RRSFF $/MWH
	RRSUF $/MWH
	Online Non-Spin $/MWH 
	ECRS $/MWH

	1 
	24 
	1 
	No 
	V 
	30
	10
	10 
	
	
	
	

	1
	24
	2 
	No
	V 
	70
	
	10
	
	
	
	

	1
	24
	3
	No
	V
	200
	
	
	
	
	10
	


In this case the unit can deliver 30 MW of Regulation service in 5 minutes, it can deliver 30 MW of Regulation AND 70 MW of Responsive Reserve service in 10 minutes, and it can provide all three services in 30 minutes. 

Example 3   

	
	
	
	
	
	
	
	
	
	
	
	

	Start Hr 
	End Hr 
	Block No. 
	Multi-Hour Block 
	Block Type F/V 
	Capacity MW 
	Reg-Up $/MWH 
	RRSPF $/MWH 
	RRSFF $/MWH
	RRSUF $/MWH
	Online Non-Spin $/MWH 
	ECRS $/MWH

	1 
	24 
	1 
	No 
	V 
	20
	10
	10 
	
	
	10
	

	1
	24
	2 
	No
	V 
	30
	100
	100
	
	
	10
	

	1
	24
	3
	No
	V
	50
	
	120
	
	
	10
	

	1
	24
	4
	No
	V
	200
	
	
	
	
	10
	


� This is also true for energy offers but that subject is beyond the scope of this Business Practice.
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