Real-Time Market Enhancements Road Map
Revision History

	Revision
	Comments
	Date
	Author

	v.10
	Initial Version. 
	07/19/2012
	ERCOT Team

	
	
	
	

	
	
	
	

	
	
	
	


1. Project Documentation Outline

The documentation for the Real-Time Market (RTM) Enhancement Project will be developed according to stakeholder decision process and implementation plan as follows:
· RTM Enhancement: Conceptual System Design document to specify purpose, scope, concepts and functionality for RTM enhancement as well as to set implementation timeframe

· RTM Enhancement: White Papers to specify policy, approaches and solution options for some challenging issues

· RTM Enhancement: Functional Specification documents to specify core functionality, solution concepts and operational settings for RTM sub-systems

· RTM Enhancement: NPRR documents to adjust Nodal Protocol to accommodate RTM enhancement
·  RTM Enhancement: Requirement documents to specify requirements for core functionality, solution concepts and operational settings for each implementation phase

· RTM Enhancement: Design Specification documents to specify implementation details for required functionality, solution concepts and operational settings for RTM sub-systems for each implementation phase

· RTM Enhancement: Test Specification documents to specify testing procedures and data settings to verify functionality, performances and solution quality for each implementation phase
The document dependencies are specified on the following diagram:











2. RTM Enhancement: Conceptual System Design Document
Content

1. Overview

1.1 Objectives

To specify objectives and goals for RTM Enhancement project
1.2 Purpose
To specify motivation and purpose for RTM Enhancement project
1.3 Scope

To summarize core functionality and improvement areas for RTM Enhancement project
1.4 Implementation

To set implementation phases and schedule timeframe for RTM Enhancement project
2. RTM Participation

2.1 QSGR Resources

To specify qualification requirements, registration parameters, submission, COP data, processing and performance monitoring for generation resources, including CC plants, with intra-hour temporal constraints

2.2 Load Resources

To specify qualification requirements, registration parameters, submission, COP data, processing and performance monitoring for controllable/interruptible/price sensitive/aggregated retail load resources

2.3 Storage Energy Resources

To specify qualification requirements, registration parameters, submission, COP data and charging/discharging/state-of-charge processing and performance monitoring for Energy Storage Resources such as flywheel, battery and CAES
3. RTC Application
3.1 RTC Execution Timeline 
To specify execution times and study periods for 15-minute RTM operation
3.2 RTC Market Clearing Run
To specify 15-minute RTM clearing process using the Real-Time Commitment (RTC) application core functionality that includes:

· Optimization framework and objective

· 15 minute Load Forecast

· 15 minute Wind Power Forecast

· Transmission constraints
· Regional ancillary service requirements

· Ancillary service substitution

· Ancillary service ramp sharing

· Ancillary service deployment
· Resource initial and final conditions

· Resource inter-temporal constraints

· Resource multi-interval constraints

· Resource ramping limits

· Resource capacity limits

· Market power mitigation
3.3 RTC Pricing Run
To specify RTM pricing run that includes:

· Setting for price floors/ceilings, awarded block quantities and ramping limits
· Ancillary service scarcity pricing
· LMP for awarded energy quantities
· Ancillary service pricing and settlements
· Make whole payments

3.4 RTC Outputs 
To specify binding and advisory 15-minute values for:

· Commitment instructions
· Energy and ancillary service awarded quantities

· Energy and ancillary service prices
· Volume and timeline for results publishing
4. RTD Application
4.1 RTD Execution Timeline 
To specify execution times and study periods for 5-minute RTM operation
4.2 RTD Market Clearing Run
To specify 5-minute RTM clearing process by using the Real-Time Dispatch (RTD) application core functionality that includes:

· Optimization framework and objective

· 5 minute Load Forecast

· 5 minute Wind Power Forecast

· Transmission constraints

· Resource initial conditions

· Resource multi-interval constraints

· Resource ramping limits

· Resource dispatch limits

· Ancillary service deployment
· Market power mitigation

4.3 RTD Pricing Run
To specify RTM pricing run that includes:

· Setting for price floors/ceilings, awarded block quantities and ramping limits

· Power balance penalty functions

· Maximal shadow prices

· LMP calculation

· Calculation of 15-minute RTM settlement prices for dispatched energy quantities
· Eligibility evaluation and make whole payments calculation
4.4 RTD Outputs 
To specify binding and advisory 5-minute values for:

· Dispatch instructions, i.e. resource base points 

· LMPs

· Volume for results publishing
5. RTM Enhancement Implementation

5.1 Implementation Phases
To specify the following stages of RTM Enhancement project:
· Phase1: RTD implementation in closed loop mode
· Phase2: RTC implementation without ancillary services
· Phase3: RTC implementation with ancillary service co-optimization
· Phase4: RTC/RTD implementation with transmission constraints for each time interval

5.2 Implementation Timeframe
To specify schedule for proposed implementation phases
3. RTM Enhancement: White Papers
Preliminary List

1. RTM-WP01: Load Participation in Wholesale Electricity Market 
To specify policy, qualifications, rate structures, and program options for variety of types of load entities to provide emergency and economical energy and ancillary services

2. RTM-WP02: Storage Energy Resource Integration
To specify policy, qualifications, operational characteristics and program options for variety of types of storage technologies to provide emergency and economical energy and ancillary services
3. RTM-WP03: RTM Ancillary Service Procurement and Deployment

To specify concept and methodology for ancillary service procurement and deployment in RTM that includes:

· Methodology and timeframe for determination of ancillary service regions
· Methodology and timeframe for determination of regional ancillary service requirements
· Ancillary service substitution
· Ramping limits and ramp sharing
· Ancillary service scarcity pricing
· Ancillary service pricing and settlements
· Ancillary service deployment
· TBD
4. RTM Enhancement: RTC Functional Specification Document
Content

1. Overview

1.1 Objectives

To specify objectives and goals for RTC application
1.2 Purpose

To specify motivation and purpose for RTC application
1.3 Scope

To summarize core functionality and improvement areas for RTC application
2. RTC Participation

2.1 QSGR Resources

To specify qualification requirements, registration parameters, submission, COP data, processing and performance monitoring for generation resources including CC plants with intra-hour temporal constraints considered by RTC application
2.2 Load Resources

To specify qualification requirements, registration parameters, submission, COP data, processing and performance monitoring for controllable/interruptible/price sensitive/aggregated retail load resources considered by RTC application
2.3 Storage Energy Resources

To specify qualification requirements, registration parameters, submission, COP data and charging/discharging/state-of-charge processing and performance monitoring for Energy Storage Resources such as flywheel, battery and CAES by RTC application
3 RTC Functionality

3.1 RTC Execution Timeline 
To specify execution times and study periods for RTC application
3.2 RTC Market Clearing Run

To specify 15-minute RTM clearing process using the Real-Time Commitment (RTC) application core functionality that includes:

· Optimization framework and objective

· 15 minute Load Forecast
· 15 minute Wind Power Forecast

· Transmission constraints
· Regional ancillary service requirements

· Ancillary service substitution

· Ancillary service ramp sharing

· Ancillary service deployment
· Resource initial and final conditions

· Resource inter-temporal constraints

· Resource multi-interval constraints

· Resource ramping limits

· Resource capacity limits

· Market power mitigation
3.3 RTC Pricing Run

To specify pricing run that includes:

· Setting for price floors/ceilings, awarded block quantities and ramping limits

· Ancillary service scarcity pricing
· LMP for awarded energy quantities
· Ancillary service pricing and settlements
· Make whole payments

3.4 RTC Outputs 
To specify binding and advisory 15-minute values for:

· Commitment instructions

· Energy and ancillary service awarded quantities

· Energy and ancillary service prices
· Volume and timeline for results publishing
Appendix A: RTC Mathematical Optimization Model

5. RTM Enhancement: RTD Functional Specification Document
Content

1. Overview

1.4 Objectives

To specify objectives and goals for RTD application
1.5 Purpose

To specify motivation and purpose for RTD application
1.6 Scope

To summarize core functionality and improvement areas for RTD application
2. RTD Participation

2.1 QSGR Resources

To specify qualification requirements, registration parameters, submission, COP data, processing and performance monitoring for generation resources including CC plants with intra-hour temporal constraints considered by RTD application
2.2 Load Resources

To specify qualification requirements, registration parameters, submission, COP data, processing and performance monitoring for controllable/interruptible/price sensitive/aggregated retail load resources considered by RTD application
2.3 Storage Energy Resources

To specify qualification requirements, registration parameters, submission, COP data and charging/discharging/state-of-charge processing and performance monitoring for flywheel, battery, CAES, … types of resources considered by RTD application
3. RTD Functionality

3.1 RTD Execution Timeline 
To specify execution times and study periods for 5-minute RTD application
3.2 RTD Market Clearing Run

To specify 5-minute RTM clearing process by using the Real-Time Dispatch (RTD) application core functionality that includes:

· Optimization framework and objective

· 5 minute Load Forecast

· 5 minute Wind Power Forecast

· Transmission constraints

· Resource initial conditions

· Resource multi-interval constraints

· Resource ramping limits

· Resource dispatch limits

· Ancillary service deployment
· Market power mitigation

3.3 RTD Pricing Run

To specify RTD pricing run that includes:

· Setting for price floors/ceilings, awarded block quantities and ramping limits

· Power balance penalty functions

· Maximal shadow prices

· LMP calculation

· Calculation of 15-minute RTM settlement prices for dispatched energy quantities
· Eligibility evaluation and make whole payments calculation
3.4 RTD Outputs 
To specify binding and advisory 5-minute values for:

· Dispatch instructions, i.e. resource base points 

· LMPs
· Volume for results publishing
 Appendix A: RTD Mathematical Optimization Model
The contents for the following documents will be determined later:
6. RTM Enhancement: NPRRs
7. RTM Enhancement: Phase1 Requirement Document
8. RTM Enhancement: Phase2 Requirement Document
9. RTM Enhancement: Phase3 Requirement Document
10. RTM Enhancement: Phase4 Requirement Document
11. RTM Enhancement: RTC Design Specification Document
12. RTM Enhancement: RTD Design Specification Document
13. RTM Enhancement: Phase1 Test Specification Document
14. RTM Enhancement: Phase2 Test Specification Document
15. RTM Enhancement: Phase3 Test Specification Document
16. RTM Enhancement: Phase4 Test Specification Document
RTM Enhancement: White Paper





RTM Enhancement: RTD Functional Spec





RTM Enhancement: White Paper





RTM Enhancement: Conceptual Design 





RTM Enhancement: RTC Functional Spec





RTM Enhancement: Phase1 Requirements





RTM Enhancement: NPRR





RTM Enhancement: Phase2 Requirements





RTM Enhancement: NPRR





RTM Enhancement: Phase3 Requirements





RTM Enhancement: Phase1 Test Spec





RTM Enhancement: Phase4 Requirements





RTM Enhancement: Phase2 Test Spec





RTM Enhancement: RTC Design Spec





RTM Enhancement: Phase3 Test Spec





RTM Enhancement: RTD Design Spec





RTM Enhancement: Phase4 Test Spec





RTM Enhancement: RTC/RTD Design Specifications





RTM Enhancement: Phase1 Test Spec





RTM Enhancement: Phase2 Test Spec





RTM Enhancement: Phase3 Test Spec





RTM Enhancement: Phase4 Test Spec





RTM Enhancement: NPRR





RTM Enhancement: White Paper





RTM Enhancement: White Papers





RTM Enhancement: NPRR





RTM Enhancement: Phase1 Requirements
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RTM Enhancement: Phase3 Requirements





RTM Enhancement: Phase4 Requirements





RTM Enhancement: White Papers





RTM Enhancement: RTD Functional Spec





RTM Enhancement: Conceptual System Design 





RTM Enhancement: RTC Functional Spec
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