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Ancillary Services


Major Market Component

This paper describes the Ancillary Service requirements and applications to be utilized in the Texas Nodal market.

Purpose

Ancillary services are procured to provide frequency control services and additional reliability services.

Time Frame (Periodicity) 

Procurement of ancillary services will be performed once/day.  Deployment of ancillary services shall be part of the Automatic Generation Control Function or manual.  Evaluation of the need for additional Ancillary Service deployment shall be a part of the AGC cycle. (normally 4 seconds)
Definitions

Security Constrained Ancillary Service Procurement – A process of procuring ancillary services which includes in the procurement decision an evaluation of transmission limitations which ensures that the reserves procured are deliverable as energy when deployed.

Regulation Service – A service that is used to control the power output of unit specific resources in response to a change in system frequency so as to maintain the target system frequency within predetermined limits. Regulation is purchased from specific resources and those resources are obligated to maintain their operating levels in a range reserving the regulation service procured until such service is deployed. Regulation Service requirements are not specified by location specific requirements. Regulation Service requirements will be specified by ERCOT staff using methodology to be approved at least bi-annually by the ERCOT board of directors. 

Responsive Reserve Service (RRS) – Responsive Reserve Service consists of the daily operating reserves that are intended to help restore the frequency of the interconnected transmission system within the first few minutes of an event that causes a significant deviation from the standard frequency.   Responsive Reserve Service may be provided by many different categories of resources as defined in the ERCOT operating guides. RRS is purchased from specific resources and those resources are obligated to maintain their operating levels in a range reserving the reserve service procured until such service id deployed. Responsive Reserve Service requirements are not location specific. ERCOT staff, using methodology to be approved at least bi-annually by the ERCOT board of directors, will specify Responsive Reserve Service requirements. 

Quick Start Service – Quick start service is a reliability service to be used by ERCOT to procure quick start generation capability in addition to expected capability requirements to compensate for uncertainty in load forecast, unit reliability, or congestion. Quick Start Service may include location specific requirements. ERCOT staff, using methodology to be approved at least bi-annually by the ERCOT board of directors, will specify Quick Start requirements. 

Description of Security Constrained Ancillary Service Procurement

ERCOT Security Constrained Ancillary Service Procurement will procure all ancillary services with the objective function of minimizing cost of procurement subject to the constraints of deliverability.  The code will execute immediately after the completion of the transmission constrained day ahead energy market, and will use the same energy bid information to establish the expected unit schedules (commitment) as was used in the day ahead energy market.  Unlike the day ahead energy market, the expected unit commitment schedules will be generated in response the ERCOT load forecast rather then the Energy Demand Bids.  The expected energy profile will be produced using the same Security Constrained dispatch algorithm as is used in the Day Ahead Energy market solution and the real-time dispatch solution. (i.e. Transmission security constraints will be evaluated and enforced)

Starting with this expected energy profile, the Security Constrained Ancillary Service Procurement package will evaluate the set of proposed self scheduled Ancillary Services. The proposed set of resource/service amounts will be passed to the Transmission Security Constraint Shift factor generator.  This function will apply the proposed Generation/Load solution to the network model assuming the maximum amount of ancillary services is deployed and evaluate transmission security using Security Analysis.  If security constraints are violated, the Transmission Security Constraint Shift Factor generator will create shift factors representing the affect of units providing ancillary services on the transmission constraints.  These shift factors, in the form of a constraint equation, will be passed back to the Transmission Constrained Ancillary Service Market calculator as binding constraints, and self providing AS suppliers accepted or rejected on this basis.  If a self-provision of ancillary services proposal is rejected, the rejected amount will be procured in the Transmission Constrained Ancillary Service Market, and the entity with the rejected schedule will be responsible for the procurement of the rejected amount. The resource rejected will have no obligation to serve as an AS provider for the rejected amount.

Starting with this expected energy profile, the Security Constrained Ancillary Service Procurement package will evaluate each unit specific ancillary service offer to obtain a minimum cost total ancillary service solution. At the completion of each solution period, the proposed solution will be passed to the Transmission Security Constraint Shift factor generator.  This function will apply the proposed Generation/Load solution to the network model assuming the maximum amount of ancillary services is deployed and evaluate transmission security using Security Analysis.  If security constraints are violated, the Transmission Security Constraint Shift Factor generator will create shift factors representing the affect of units providing ancillary services on the transmission constraints.  These shift factors, in the form of a constraint equation, will be passed back to the Transmission Constrained Ancillary Service Market calculator as binding constraints, and the ancillary service procurement executed enforcing the binding constraints.  The highest price bid procured will set the clearing price for each Ancillary Service.

Numerical Example

	Example
	Load Forecast = 1300; Regulation req. = 100, RRS req. = 50, Quick Start req. = 50
	
	

	
	
	
	
	
	
	Pass 1
	
	Pass 2
	
	

	Resource
	Transmission Constrained at
	Min/Max Cap
	Energy Price/MW
	AS  Bid price
	Energy Self Schedule
	Expected Energy Procurement
	AS Self Schedule
	Calc REG procure
	Calc. RRS procure
	Calc. Quick Start procure

	Gen 1
	800
	100/1000
	30
	$5
	na
	800
	100 rejected
	0
	0
	Not Qualified

	Gen 2
	na
	10/500
	50
	$6
	200
	400
	na
	100
	0
	Not Qualified

	Gen 3
	na
	10/500
	60
	$7
	na
	100
	na
	0
	50
	Not Qualified

	Gen 4
	na
	10/300
	90
	$8
	na
	0
	na
	0
	0
	50

	
	
	
	
	
	
	
	
	
	
	

	Clearing Price of Regulation = $6
	
	
	
	
	
	
	
	

	Clearing Price of RRS = $7
	
	
	
	
	
	
	
	

	Clearing Price of Quick Start = $8
	
	
	
	
	
	
	
	


Security Constrained Ancillary Service Procurement Inputs

· ERCOT Mid Term Load Forecast

· Self Schedules

· Energy Bid Curves

· Hourly Ancillary Service Requirements

Security Constrained Ancillary Service Procurement Outputs

· Regulation Procurement amounts by resource

· Responsive Reserve Procurement amounts by resource

· Quick Start Reserve Procurement amounts by resource

· Regulation Clearing Price

· Responsive Reserve Clearing Price

· Quick Start Reserve Clearing Price

Proposed Flow Chart of AS market[image: image1.jpg]
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