
ERCOT Contingency Reserve Service  
Working Document – Work Session (3-21-2014):

I. Definition of CR Service
	Protocol Definition for Contingency Reserve (CR) Service –Concept Level – Consensus (xx%) acceptance requested prior to Protocol Language development:

Contingency Reserve (CR) Service:  An Ancillary Service that is provided by Generation Resources that can be synchronized and ramped to a specified output level within 10 minutes or Load Resources that can provide demand response within 10 minutes, and that can sustain the specified response (CR responsibility) for at least one hour

.  ERCOT may deploy 

CR following a generator trip to recover system frequency and restore FFR, PFR and Regulation Reserves. 
In the ERCOT Interconnection, the minimum amount of guaranteed cumulative CR Service that must be self-arranged by QSEs or procured by ERCOT for every Operating Hour is determined based on Most Severe Single Contingency (1375 MW). 


II. Needs of CR Service
Following large generator trip FFR and PFR will be deployed (as discussed in respective working documents). FFR will facilitate arresting frequency decay (point C, Figure 1), PFR will stabilize frequency (point B, Figure 1) at certain level, normally lower than pre-disturbance frequency. In the attempt to recover frequency to the pre-disturbance level and restore deployed PFR, Regulation Reserves will be deployed.  However, the purpose of Regulation Reserve is to restore deployed PFR in normal operation (due to 5-min net load variability).  Regulation Reserve therefore is not dimensioned for generation trip events and might also be fully deployed at the time when generation trip event happens. 

Contingency Reserve is needed to restore frequency within defined limits following a  large generator trip event and restore the Fast Frequency Response (FFR), Primary Frequency Response (PFR) and Regulating Reserve.
NERC Standard BAL-002-1 Disturbance Control Standard (DCS) requires ERCOT to carry enough reserve to recover its Area Control Error (ACE) to pre-disturbance level, post DCS event, within 15 minutes.  
The minimum amount of NERC Contingency Reserve required is equivalent to BA’s Most Severe Single Largest Contingency, in ERCOT’s case this would be 1375 MW.  To ensure ERCOT can meet the DCS standard, the CR must be fully deliverable within 10 minutes so that Frequency can be restored to the pre-disturbance level within 15 minutes.  
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Figure 1
Definition of NERC Contingency Reserve

The provision of capacity deployed by the Balancing Authority to meet the Disturbance Control Standard (DCS) and other NERC and Regional Reliability Organization contingency requirements.
Per BAL-002-01. 

R6. A Balancing Authority or Reserve Sharing Group shall fully restore its Contingency Reserves within the Contingency Reserve Restoration Period for its Interconnection.

R6.1. The Contingency Reserve Restoration Period begins at the end of the Disturbance Recovery Period.

R6.2. The default Contingency Reserve Restoration Period is 90 minutes.
Note: The term “Contingency Reserves” as used by NERC in the above includes the capacity reserves for FFR, PFR, Regulation and Contingency Reserve Services as described by ERCOT in the new Ancillary Services product set

III. Deployment, Sustain and Recall Requirements for CR
	ERCOT proposes to distinguish between two types of CR: (xx%)
· CR1 – Contingency Reserve provided by Resources available for deployment in SCED, e.g. Generation Resources and Controllable Load Resources (CLR);

· CR2 – Contingency Reserve provided by Resources not available for deployment in SCED, e.g. non-controllable “blocky” Load Resources; 

It is proposed that CR1 and CR2 are cleared together with total procured CR=CR1+CR2. The distinction between CR1 and CR2 is purely based on capability of Resources to be deployed through SCED or otherwise.  

Note: Resource Adequacy Task Force is currently discussing proposals to mitigate price impact from deployment of “blocky” Resources.  Same principles will apply to “blocky” CR.  
Requirements for Resources providing CR1 
Capacity of Resources with CR1 responsibility will automatically be released to SCED once system frequency drops below 59.91 Hz or manual deployment.  ERCOT shall use SCED to determine the amount of energy to be dispatched from CR1 Resources once the Resource status is On-Line.  Off-Line Generation Resources providing CR1 (XXXXX Resource Status) are required to provide an Energy Offer Curve for use by SCED.A Resource providing CR1 shall telemeter their ramp-rates such that SCED can dispatch the full Resource CR1 responsibility within 10 minutes if needed.   
A Resource providing CR1 shall 
be capable to sustain its full response for as long as it has responsibility to provide this service. 
CR1 capacity will be recalled once frequency and PRC has reached stable threshold. 
Once CR1 capacity is recalled, CR1 resources will update their schedules, SCED will dispatch generating resources carrying CR1 to their HASL through base point instructions. 

A CR1 Dispatch Instruction from ERCOT must respect the minimum runtime of a Resource. After the recall of a CR1 Dispatch Instruction, any Generation Resource previously Off-Line providing CR1 is allowed to remain On-Line for 30 minutes following the recall.  During that time period, the On-Line Generation Resource is treated as if the CR1 is being provided.
Requirements for Resources providing CR2: 

Non-controllable Resources will be manually deployed by ERCOT outside of SCED.  
ERCOT will develop a set of conditions to govern manual deployment of CR2 based on available headroom (HSL-Gen) and PRC requirement to meet NERC standard. 

Manual deployment of CR2 will take place prior to manual deployment of FFR2. 
Resources providing CR2 shall be capable of reaching its full CR2 responsibility within 10 minutes following manual deployment instruction. 

A Resource providing CR2 shall be capable to sustain its full response for as long as it has responsibility to provide this service.

CR2 deployment will be recalled once frequency and PRC has reached a pre-set acceptable threshold. 
Once recalled, Resource providing CR2 should be capable of restoring its CR2 responsibility,  within 180 minutes  for it to be qualified as CR2.


IV. Performance Measurement 

Resources providing CR1 will be subject to disqualification in addition to SCED base point deviation charges for failure to follow SCED base point
Resources providing CR1 should deploy at least 95% of the responsibility within 10 minutes after receiving corresponding SCED base point instructions. 
Resources providing CR2 should deploy at least 95% of the responsibility within 10 minutes after receiving corresponding manual deployment instructions. 
V. Qualification of Resources Providing CR
	Protocol Concept – Consensus acceptance requested prior to Protocol Language development: (xx%)
Resources providing CR should be qualified up to MW value they are able to ramp to within 10 minutes from the time of deployment. 

Resources 
providing CR1 should be capable of following SCED dispatch and
 must telemeter their ramp-rates such that SCED can dispatch Resources full CR1 responsibility within 10 minutes.  Resources providing CR2 must provide a telemetered output signal should be capable of following ERCOT instructions and deploy the full responsibility within 10 minutes. 
Failure to meet any requirement stated above would result in disqualification from providing CR. Once disqualified, the Resources can request for requalification any time after 30 days. Resources providing CR must be able to deliver and sustain the reserve deployments for the full hour it is carrying that responsibility. 


VI. Methodology to Determine Requirement for CR service 

ERCOT as the system Reliability Coordinator will determine the amount of CR that must be available in each hour of the Operating Day to assure FFR/PFR and Regulation Reserves can be restored within 10 minutes. 

Minimum CR amount will be set equal to Most Severe Single Contingency, 1375 MW. ERCOT will determine maximum share of CR that can be provided between CR1 and CR2. 
ERCOT will conduct analysis and studies to confirm sufficiency of CR, determined as described above, under various system conditions. 

VII. AS Plan Topics 
This subsection explains:

VIII. Day-Ahead Self-Arrangement and Offers
This subsection explains:

· DA self-arrangement notification requirements;

· Applicability of negative self-arrangement;

· The service offer criteria; and,
· Pre-DAM and continuous validations rules for this service.
IX. AS Trades
This subsection explains:

· AS trade criteria for this service;

· The day ahead and continuous trade validation rules applicable for this service; and

· The provisions applicable to QSE to QSE AS trades of this service including AS trade criteria, AS trade validation rules, and the QSE’s AS supply responsibility for this service.
X. The DAM Clearing Process

This subsection explains:

· DAM co-optimization constraint set applicable to this service;
XI. The marginal clearing prices determined by DAM.DAM Settlement

This subsection explains the settlement process that ERCOT intends to use for this service.  At this time is not necessary that settlement equations be provided; however, the text description should fully describe the methodology that will be utilized in the settlement process including the application of the clearing prices in settling the supplier’s payments and the allocation of charges to the QSE to cover these payments. 
XII. COP Requirements

This subsection describes the COP reporting requirements for this service.

XIII. RUC Processes applicable to this Service
This section explains ERCOT’s intentions when using the RUC processes to cure an insufficiency for this service that is not corrected by market mechanisms in the day-ahead or the adjustment period and real time.

XIV. Adjustment Period and Real Time

This subsection explains:

· The provisions that apply for this service during the adjustment period to AS trades or request for changes in AS Resource responsibilities;

· The processes that apply when ERCOT determines that additional service capacity is required or replacement capacity is needed because of a failure to provide or transmission constraints affect the current supplier’s ability to deliver the service when deployed;

· The conduct of the SASM, if required, and the RT co-optimization of this service with energy;

· The application of Resource limits for SCED;

· A description of the reporting requirements for this service in the AS Capacity Monitor; and 
Provisions applicable to operational deployments and any unique requirements that apply in the event of Emergency or short supply Operations.
XV. Real Time Settlement

This subsection explains the settlement process that ERCOT intends to use for this service.  At this time is not necessary that settlement equations be provided; however, the text description should fully describe the methodology that will be utilized in the settlement process including the application of the clearing prices in settling the supplier’s payments and the allocation of charges to the QSE to cover these payments. Additionally, this description must include, if appropriate, any pay-for performance settlement.
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