[image: image12.emf]
Early Delivery System Plan
EDS 3
Brazos Electric comments 4-30-2007
Submitted By

EDS Project Team

Texas Nodal Project

April 2007

Revision History

	Revision
	Comments
	Date
	Author

	V0.01
	Initial version for TPTF comment
	April 19th, 2007
	EDS Team


TABLE OF CONTENTS

41
EDS 3 – OVERVIEW


41.1
Introduction


41.2
Transition Plan Tasks


41.3
Early Delivery System Releases


51.4
EDS 3 High Level Timeline


72
Release 5 – Security Constrained Economic Dispatch


72.1
Description


72.2
SCED Testing Approach


102.3
Market Participant Readiness


102.4
Entry Criteria


112.5
Exit Criteria


123
Release 6 – Load Frequency Control


123.1
Description


123.2
LFC Testing Approach


163.3
Market Participant Readiness


163.4
Entry Criteria


173.5
Exit Criteria


174
Release 7 – Congestion Revenue Rights


174.1
Description


174.2
CRR Testing Approach


204.3
EDS 3 Market Participant Readiness


204.4
Entry Criteria


204.5
Exit Criteria


205
Mock Settlement Statements


206
Web Services / API


217
Quality Expectations and Staffing


217.1
Quality Expectations


237.2
EDS 3 Staffing


248
Protocol coverage and other test requirements:


249
EDS 3 Activities by MP type


2510
Appendix 1 – Protocol Coverage and testing requirements


3011
Appendix 2 -  EDS Communication Activities




1 EDS 3 – OVERVIEW

1.1 Introduction

Each Early Delivery System (EDS) release is a deployment of new applications, hardware, functions and processes to satisfy the requirements as outlined in the ERCOT Nodal Transition Plan document. This document summarizes the approach and activities for EDS 3 and describes how each new release of system functionality will be tested to ensure Transition Plan coverage.
1.2 Transition Plan Tasks

The related transition plan tasks for EDS 3 are listed below:

SCED

· 5.1.4
As early as practical, ERCOT shall begin  posting of LMPs to Market  
                  Participants based on test Resource offer curves submitted to ERCOT by the 
                  QSEs to measure the accuracy and stability of the SCED.  The minimum time 
                  for this posting should be at least six months but may be longer as approved by 
                  the TPTF.

· 5.4.4 (1)
ERCOT, the IMM, and Market Participants shall, with the concurrence of the 
   

TPTF, develop a method for Market Participants to create and provide 
          
individual Resource offer curves to SCED.
· 5.4.4 (2)
To support trial operation of the SCED on the EDS to ensure that the pre- 
           
requisite component relationships are working, as well as to evaluate the quality 
 

of the LMPs produced, ERCOT shall implement the capability for QSEs to enter    
 

individual Resource offer curves to SCED.
· 5.4.4 (3)
Verify Base Points and associated LMPs calculated by SCED for reasonability 
                  and Post LMPs and other data available as required in the Nodal Protocols.
Load Frequency Control
· 5.4.8(1)
Verify data requirements for LFC, for each QSE qualified to provide 
                  Reg-Up, Reg-Down or Response Reserve Services
· 5.4.8(2) 
Compare Area Control Error on EDS environment and existing control systems 
                  for seven days
· 5.4.8(3) 
Verify each QSEs ability to provide Regulation Control and Dispatch 
                  Instructions for Manual Emergency Energy Dispatch
CRR Allocation & Auction

· 5.4.5(1)  
Verify MP’s ability to submit test bids for CRRs on Transmission Elements

· 5.4.5(1)  
Execute Trial Auction for Monthly and Annual CRRs

· 5.4.5(1) 
Assign trial PCRRs / CRRs to MPs for DAM and RT Operations testing of
               
Settlement Systems during EDS4
1.3 Early Delivery System Releases
The EDS 3 system functionality has been segmented into three distinct releases for the achievement of specific objectives.
Release 5 – Security Constrained Economic Dispatch (SCED)
·   Provide a SCED environment for Market Participant EDS Activities

·   Verify QSE ability to submit 3 part offers, COP, and output schedules into SCED

·   Utilize both the User Interface and Machine to Machine interfaces for SCED inputs

·  Execute SCED to create Base Points and LMPs
·   Verify Base Points and associated LMPs for reasonability

·   Post LMPs and other data available as required in the Nodal Protocols

Release 6 – Load Frequency Control (LFC) testing and ACE calculation

·   Validate completion of all communication system testing

·   Verify proper operations of the LFC functions

·   Compare Nodal ACE results with Zonal ACE results

·   Verify for each registered Reg Up and Reg Down resources, the ability to provide      
 Regulation Control on Nodal Systems
Release 7 – Congestion Revenue Rights Trial Allocation & Auction

·   Provide a CRR environment for Market Participant EDS Activities

·   Verify Market Participant ability to provide CRR Allocation & Auction inputs

·   Execute annual and monthly CRR trial auctions

·   Distribute Allocation & Auction results to Market Participants

·   Create test PCRRs / CRRs and assign for trial operation of DAM and settlements

1.4 EDS 3 High Level Timeline

EDS 3 activities start in July 2007 with the ability to upload offers into SCED for data validation, over time the environment will be incrementally upgraded with new functions and defects fixed through July 2008. 

The following diagram provides a high level representation of the three releases showing incremental functionality and the timeline outlining each of the three releases.
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2 Release 5 – Security Constrained Economic Dispatch
2.1 Description

The Security Constrained Economic Dispatch Release will be the first introduction of the Nodal Market System to Market Participants. The focus of the release is to work with Participants to ensure that:
· QSEs can submit, modify, and retrieve SCED input data
· Execute SCED and distribute Locational Marginal Prices (LMPs) for evaluation

· Review SCED produced LMPs for general reasonability 

· Post LMPs and other data as required by the Nodal Transition Plan
· Begin the 6 month LMP posting period as required by the Nodal Transition Plan
Early system deliveries will initially provide QSEs the opportunity to submit, modify, cancel, and retrieve input data for SCED execution. The EDS environment will be further upgraded to provide the functionality for SCED execution utilizing ERCOT and QSE test offers and to begin reporting on LMPs. This phase of SCED testing will be used to identify potential issues and to provide crucial feedback for internal QA testing and to plan and streamline the LFC verification activity that will occur in Release 6.
2.2 SCED Testing Approach

The Nodal program has adopted an incremental approach for releasing functionality into the EDS environment to maximize the overall benefit of EDS by providing system functionality for Market Participants to begin testing as early as possible. The early deliveries provide Market Participants with tools to begin testing critical interfaces.
-  Upload Offers (Starting July 2007): The EDS environment will be upgraded to include a stand alone SCED environment and the External Web Service infrastructure to support uploading offers into the SCED system. Market Participants who have progressed past the capabilities of the Nodal Sandbox will be able to request access and signup for support workshops to test interconnectivity with ERCOT.  
The EDS environment will support the following capabilities:
· Web Services or API (Machine-to-Machine) Interfaces (SCED Input) – July 07
· Offer submission  (API- Three Part Offer)
· Offer Acceptance (API- Bid Set Acceptance)
· Error notification  (API- Bid Set Errors*)

(Machine-to-Machine Interface Specifications (Web Services or API)

*  Error notification API may be delivered in next phase.
· SCED User Interface – July 07  
· Three Part Offer, COP, Output Schedule (submission, modification, deletion)
· Machine-to-Machine Interfaces (SCED Input) – September 07
· Output Schedule
· Current Operating Plan (COP)
· Incremental/Decremental Offers
-  EDS SCED Testing (Starting October 2007) - To support SCED execution and external reporting an integrated set of systems to provide real-time ICCP data into the EDS environment will require the EDS environment to be upgraded with the following applications and configuration: 
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· Registration System

· Network Model

· EMS (SCADA, SE, NSA, TCM, RLC)

· MIS (LMP Posting)
* Note: These systems will have had Functional Testing, Security, and initial Integration testing but will not be fully tested. During this period ERCOT internal quality control testing will continue to execute in parallel with EDS activities to improve quality and stability of the Nodal systems.
The EDS environment will support the following capabilities:

· EMS Real Time ICCP Data Inputs – October 07
· Execution of SCED utilizing Real-Time ICCP data – October 07
· Distribution of SCED Outputs through ICCP – October 07
· SCED External API Outputs – November 07
· SCED MIS Reporting – November 07
Hub and Load zone prices will be validated during EDS testing using a simulation tool

-  EDS 6 Month LMP Posting (Starting January 2008) – The EDS 6 month posting phase will begin in January 2008.  After the completion of ERCOT internal quality control testing of all Release 5 systems, the EDS environment will be upgraded to begin six months of LMP posting as required by the Nodal Transition Plan. 
At the start of this phase, a number of activities will have been completed resulting in significant improvement in the quality of the EDS results. 

· Participant training sufficient (SCED related)
· Participant EDS 3 market interfaces tested
· External Interface issues identified & critical issues fixed

· SCED issues identified & critical issues repaired
· Initial LMP evaluation complete

2.2.1 Timeline

EDS 3 activities begin in July 2007 leading up to an integrated SCED system supporting full Market Participant involvement by October 2007. MIS SCED output reporting will be introduced in November. The six month LMP posting period will begin in January 2008, after the ERCOT quality control process completes. The phases are outlined in the high level timeline below 
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2.2.2 Posting LMPs
ERCOT shall define a methodology to ensure LMPs are generally consistent with SCED inputs and overall system congestion.
· The Nodal Transition Plan states:

– Once QSEs are providing sufficient information, ERCOT shall begin trial operation of SCED and calculation of Resource Base Points.  The LMPs calculated by SCED shall be verified for reasonability.  Once general reasonability has been achieved as determined by ERCOT, ERCOT shall begin posting LMPs and other data available on the EDS if such posting is required in Nodal Protocols, Section 6.3.2, Activities for Real-Time Operations.
· Reasonability will be assessed based on:

1. LMPs are generally consistent with the offers submitted by QSEs or from test offers created by ERCOT
2. LMPs reflect known system constraints and congestion areas
3. When needed, test offers for Generation Resources will be created by ERCOT using typical energy prices considering the fuel type of the Resource

4. Some LMPs may be in error in given areas of the Transmission system, but the majority of LMPs appear correct.

· Other Data available for posting to MIS will include: 

	Settlement Point Price at each Hub and Load Zone
	November 2007

	Base Points from SCED
	October 2007

	Active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs)
	November 2007

	Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval
	November 2007


2.3 Market Participant Readiness

· QSE EDS personnel have attended Nodal Training Courses

· Provided new and updated Registration data to ERCOT
· QSE ability to produce offer curve creation and submission to ERCOT (through either the UI or the Web Services API)
· QSE Interactions with Interface Testing 

· Obtained digital certificates 

· Connectivity and ID Authentication 

· Bid submissions capability demonstrated 

· Offer curve and Schedule submission to support RT testing (through either the UI or the Web Services API)
· QSE Identification representative/point of contact identified to support EDS Activities 

· Market Participant schedule time to support EDS

2.4 Entry Criteria
This is the entry criteria for EDS 3 Release 5 “6 month LMP posting”

· Individual Resource offer curves created by MPs 

· EMS components (SE, SCADA, RLC, TCM) required to execute SCED successful FAT tested

· NMMS - EDS 1,2 components completed sufficiently to start SCED 

· MMS - 3 Part Offer Interfaces complete

· COMS – Registration functionality complete

· Integration components delivered to begin SCED testing

· EIP - Critical RT External Interfaces 

· EIP - Important RT External Interfaces 

· EIP - Informational RT External Interfaces 

· EIP - NMMS to MMS 

· EIP - NMMS to EWS 

· EIP - MMS-to-EMS Interfaces 

· EIP - MMS-to-MIS Interfaces (for External Reporting) 

· EIP - EMS-to-MMS Interfaces 

· EIP - EWS - MMS 

· EIP - Reg-to-MMS Interfaces 

· EIP - Reg-to-EMS Interfaces 

· EIP- Reg-to-MIS Interfaces 

· MIS - SCED reporting functionality 

MP Entry criteria (Move to MP Readiness section)

· MP able to create and submit individual Resource offer curves

· MP able to access MIS information

· MP EDS 3 system development sufficient to start testing

· Required MP Training complete (EDS3 Specific)

· MP Internal support in place to support EDS activities

2.5 Exit Criteria

· QSE's submission of Resource offer curves

· LMPs and posted to MIS for Market Participant review 

3 Release 6 – Load Frequency Control
3.1 Description

This release addresses the requirements of Section 5.4.8 of the Nodal Transition Plan (Load Frequency Control Testing).  This activity will test the QSEs and associated resources ability to respond to Load Frequency Control signals produced by the Nodal system. The EDS 3 team will work with the ERCOT operators and QSEs to carry out coordinated QSE-by-QSE testing.  

3.2 LFC Testing Approach
From Registration approach Document:

QSEs representing Resources providing Ancillary Services shall “self-certify” their Resources to provide Ancillary Services. Resources currently providing Ancillary Services in the zonal market may be qualified by a authorized representative of the QSE signing an attestation of self-certification for the nodal market.  Submission of the attestation must be complete prior to EDS 3 testing by the QSE.  Subsequently, ERCOT will monitor performance during the Load Frequency Control testing phases of EDS3.  Resources may be disqualified during the LFC Testing if ERCOT deems the performance of the Resource does not meet the requirements of the Nodal Protocols and Operating Guides.

ERCOT seeks to obtain information related to Resource self-certification of Ancillary Services during the registration process in order to consolidate data entry into Siebel (ERCOT’s registration system) and allow the Ancillary Services data to be propagated into other downstream systems. 
3.2.1 Verification Steps for LFC Testing Stations 

Currently ERCOT is evaluating two options for conducting LFC trials – by testing one unit at a time or by one QSE at a time.  The following steps describe the verification activity and instructions. 

Release 6 Testing LFC
· Test one QSE at a time or if possible one or two Resources at a time, test duration is estimated to be an hour

· Nodal SCED to be disconnected from Nodal LFC
· Nodal LFC, Nodal ICCP, QSE EMS (Nodal) will be tested
· Resource(s) will be temporarily switched to be controlled by Nodal LFC

· QSE under test will be temporarily removed from Zonal LFC

· QSE under test will remain in Zonal Real Time Balance (RTB) and may respond to Zonal balancing instructions as required in addition to regulation control testing.

· Each Resource’s responses will be measured against the regulation signals

· During the test, the QSE uninstructed deviation charge will be waived in Zonal settlements.

Preconditions:

1. ICCP, SCED, and the Generation Subsystem (LFC and Resource Qualification Testing) will have passed FAT and completed acceptable portions of the ITEST.

2. QSEs will have tested and demonstrated that communication and control from their EMS (new or significantly changed) to their Resources is functional.

3. QSEs have the capability to obtain base points and regulation instructions from either the ERCOT Zonal or Nodal system.

4. Both ERCOT Zonal and Nodal system will have the capability to obtain system frequency simultaneously.

5. If possible, QSE under test will keep feeding data to ERCOT Zonal system. If a particular QSE will not be able to do this, ERCOT will work with them on an alternate solution.  The Zonal system has failure mechanisms in place to minimize the effect of communication loss to a single QSE, so this is not expected to be a significant issue.  

Before the Test:

6. A number of QSEs will be scheduled for the test. ERCOT will give as much advanced notice as practical (and in general will be more than two days). ERCOT will select hours of the day where system load is relatively flat.

7. The QSE under test will be asked to submit resource level base points to match its schedule for the test hour. The base points provided should be at 5 min intervals. (How will this be done?)
8. The QSE under test will participate in Ancillary Services Market as usual. The ratio of the regulation obligation of the QSE under test to total ERCOT requirement will be one of the inputs to Nodal LFC during the following day’s testing. This ratio will be available after the Ancillary Service Market clears.

9. If the QSE chooses to participate in the Real Time Balancing Market during the test, a revised set of base points (5 min) will be provided to ERCOT. Alternatively, individual unit’s participation of the balancing energy, in the form of participation factors may be provided. The purpose is to provide enough information for ERCOT to calculate unit base points on which the regulation is based during the test.

10. The QSE under test will participate in Ancillary Services Market as usual. The regulation participation percentage of QSE under test for the test hour will be one of the inputs to Nodal LFC during the following day’s testing.

During the Test:

11. At the scheduled hour, the test will start (or if system conditions do not permit, the test will be aborted). The QSE under test will temporarily switch its effected Resources to receive instructions from the Nodal system.

12. ERCOT will input into the Nodal system base points prepared beforehand for the QSE under test. Ideally, SCED may be used to pass the base points to LFC, treating those Resources as self-scheduled. 

13. ERCOT will input the Ancillary Service Obligation of the QSE under test into the Nodal system. This will be based on the results from previous day’s cleared Zonal Ancillary Service Market.
14. The Nodal LFC will receive the system frequency, compute the required regulation using the base points previously submitted by QSE under test, and send them out via ICCP. 

15. The Zonal LFC will continue to receive the system frequency, compute the required regulation and send them out to all QSEs. 

16. ERCOT will use the Resource Qualification Testing function of the EMS Generation System to capture and store the base points, regulation and Resource outputs for the test hour.

17. At the end of the hour, the QSE under test will switch the control back to Zonal and conclude the test.

After the Test:

18. The base points, regulation, and generating unit outputs will be compiled.

19. ERCOT will develop a pass/fail criterion to gauge the readiness of the Nodal LFC in controlling system frequency.

20. The data captured and stored during the test will be sent to the respective QSEs under test.

21. In Zonal settlement, QSE under test will not be subject to uninstructed deviation charges.
3.2.2 LFC Timeline

The Load Frequency Control testing will be conducted during the high level timeline below. Each QSE will be scheduled in advance to coordinate the testing effort. 
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3.2.3 LFC Testing Development Tasks
	#
	Description
	Who

	1
	Develop LFC Testing approach
	EDS 3 Team

	2
	Communicate and agree plan with TPTF
	EDS 3 Team, TPTF

	3
	Obtain contacts to schedule LFC Testing:

For each QSE
	EDS 3 Team, QSE

	4
	Create checklist for each QSE/station to be LFC Tested
	EDS 3 Team

	5
	Provide station checklists to QSE contacts
	EDS 3 Team

	6
	Confirm schedule and identify operators that will perform the verification
	EDS 3 Team, ERCOT Operations, TSP/QSE Operators

	7
	Perform the LFC Testing
	ERCOT Operations, TSP/QSE Operators

	8
	Record results and issues 
	ERCOT Operations, TSP/QSE Operators

	9
	Analyze and resolve issues
	EDS 3 Team

	10
	Submit Service Requests to resolve issues if required
	QSE

	11
	Process Service Requests
	ERCOT Operations


3.2.4 LFC Test Sequence

	Phase
	Activities
	Incremental System / Features

	Preliminary  Testing
	· Software and communications testing

· Calculation of ACE & comparison with existing control system 

· Validate EMS 

· Ability of QSE to receive Regulation Signal

· QSE internal system / processing validation
	· EMS System w/ LFC upgrade (Not integrated with SCED)

	LFC Testing
	·  Complete communication and resource dispatch control response capability

·  Individual resource performance evaluation with AS-monitor

·  ACE calculations
	·  EMS Integrated with SCED


3.3 Market Participant Readiness

Release 6 -

QSE EMS Nodal system changes complete
QSE Ancillary Service Qualification complete
3.3.1 Release 6 System Design

The following diagram represents a logical view of systems and their linkages available after Release 6 has been installed to the EDS environment.
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The above diagram shows the configuration of the EDS environment to be used for LFC Testing.  The EDS environment will be upgraded to include an integrated package of the following applications

· EMS (Generation subsystem including, LFC, AS Mon)

· SCED (for base points)

3.4 Entry Criteria
Before EDS 3 – Release 6 can begin; the following entry criteria (dependencies) must be met:
· Checkout of LFC related ICCP functionality up to QSE EMS

· QSE demonstrates ability of EMS control of individual Resources

· QSE EMS completes functionality upgrades to comply with ERCOT EMS specifications

· Functioning ICCP  and SCED 

· QSE Attestation of Qualification of Ancillary Service
3.5 Exit Criteria

Upon completion of LFC testing activities the following the criteria should be met: 

· All qualified and participating QSEs demonstrate responsiveness of its Resources to control from ERCOT Nodal LFC

4 Release 7 – Congestion Revenue Rights
4.1 Description

This release addresses Section 5.4.5 (Trial Operation of Congestion Revenue Rights Auction) of the Nodal Transition Plan by testing the CRR Allocation and Auctions processing.

The objectives of the EDS CRR Testing are to:

· Demonstrate the ERCOT PCRR (Pre-assigned Congestion Revenue Rights) Allocation process

· Provide MPs the opportunity to create test bids for CRRs on Transmission Elements

· Execute Trial Auction for Monthly and Annual CRRs

· Assign test PCRRs / CRRs to Account Holders for DAM and RT Operations testing of Settlement Systems

4.2 CRR Testing Approach

The CRR testing follows an incremental approach for releasing functionality into the EDS environment by providing system functionality for Market Participants to begin testing as early as possible. The early deliveries provide Market Participants with tools to begin testing critical interfaces.

· Stand Alone CRR System (Starting Jan 2008) - The EDS environment will be upgraded to include a stand alone CRR environment to support uploading bids into the CRR system. The objectives of this phase are 

· Registration of QSEs as CRR Account Holders

· Validate MP CRR Digital Certificate rights

· Validate Account Holder to upload Bids

· The environment will include the following capabilities:

· CRR User Interface for uploading Bids

· CRR bids validation

· Integrated CRR system (Starting March 2008) – Once CRR is integrated with other ERCOT systems; the EDS environment will be upgraded to include an integrated CRR system.  The objectives of this phase are

· Conduct mock CRR auction

· Validate allocation methodology
· Issue test PCRRs and CRRs to MPs

· Publish Mock CRR Invoices
This phase of CRR testing will have the following system capabilities

· Publishing of mock CRR auction results in CSV / XML format

In addition, the CRR system will be integrated with other Nodal systems such as

· NMMS

· CMM

· Registration

· EDW

· MIS
· CRR EDS final release (Starting Apr 2008) – Once the CRR application has been sufficiently tested by ERCOT and the Market Participants, we plan to run the monthly and annual CRR auctions.  The objectives of this phase are to provide capability to
· Account holders to enter monthly and annual bids 
· Conduct monthly and multi-month CRR auctions

· Conduct bilateral trading

· Account holders test bidding strategy

· View CRRs
· Trial Invoicing of CRRs
4.2.1 System Design

The following diagram shows the configuration of the EDS environment to be used for CRR Trial Auction.  The EDS environment will be upgraded to include an integrated package of the following applications

· CRR

· NMMS

· Credit Monitoring and Management

· Registration

· MIS

· EDW
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4.2.2 Timeline

The CRR Testing will be conducted as a part of the EDS 3 to the timeline shown below.  
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4.3 EDS 3 Market Participant Readiness

Release 7 -

· CRR Digital Certificate access requested

· CRR Account Holder:  Completed Registration with ERCOT 

· CRR Account Established Credit Limit 

4.4 Entry Criteria

Before EDS 3 – Release 7 can begin; the following entry criteria (dependencies) must be met:

· ERCOT will provide MPs a detailed handbook that describes the testing and trial activities

· MPs have registered as CRR account holders using the Nodal Registration System

· MPs obtain CRR Digital Certificate access 

· MPs establish a test CRR Account Credit Limit 
4.5 Exit Criteria

· Test PCRRs / CRRs assigned to MPs for EDS 4 

· Successful allocation and sale of CRRs to account holders based on bids and offers for each auction.

5 Mock Settlement Statements
ERCOT shall begin publishing mock Settlements statements during EDS 3 to enable Market Participants to familiarize themselves with the format of the Statements.  These Settlement Statements will be generated from SCED results and the mock CRR auctions.

6 Web Services / API
In support of the EDS development activities, ERCOT is making the external web services available to enable Market Participant development teams to test connectivity with ERCOT systems. The web services will be released on a parallel track prior to the EDS testing activities requiring connectivity. These tools will not be linked to the back-end systems for business rule validation until EDS. 

The web services provide another critical tool for Market Participants to ensure EDS readiness.

The following shows the web services and the approximate release dates. The availability of web services will be communicated to MPs when available.
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Further detail on each web service or API is available through the following hyperlink:

Machine-to-Machine Interface Specifications
7 Quality Expectations and Staffing

7.1 Quality Expectations

ERCOT will employ a process of Quality Control Gates to build confidence in the quality of the available systems.  The process is displayed below:
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· During the ERCOT quality control process, early software versions will be used for EDS testing that have not completed ERCOT's full quality control cycle

· EDS Software versions will have known defects and additional defects discovered during EDS that will be incorporated into the internal release management schedule for prioritization and correction.
· Potential for periods of reduced service level due to unexpected circumstances such as server failures. 

· These systems will be available to the market for testing the processes required to run SCED, LFC and CRR. 

· The EDS environment will be upgraded incrementally with new functionality coordinated with the internal release management schedule. Market Participants will be notified in advance of system upgrades and new functionality.

· System availability, quality of LMPs and other data and support responses will improve over time but may not likely meet production standards at the initial start.
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7.2 EDS 3 Staffing

The following organization chart illustrates the EDS 3 team structure and the interaction between EDS 3 team members and the QSEs:
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Application Support Team – The application support team comprises members of the application development teams of EMS, MMS, NMMS, MIS & EDW. Their function is to support the application during SCED testing and to coordinate any vendor corrective action required.

EDS Execution Team – This team will handle the day to day management of the EDS activities and contact with the market participants.

Issue Analysis and Resolution Team – This team will analyze and report on the outputs from the applications and coordinate any corrective actions when required.

Estimate of staff required for running LMPs include:

· Dispatch Operations staff to maintain continuous operation of Nodal Network Security Analysis and Transmission Constraint Management

· Staff to run SCED = 2 Operators from Dispatching and 1 SO engineer part time on call. 

· Other SO & MP staff to cycle through to understand new environment and processes

Development and project staff available to handle bug fixes and re-release of the application
8 Protocol coverage and other test requirements
ERCOT shall demonstrate compliance to Nodal Protocols section 6.5.7 & 6.5.9 prior to the completion of EDS 3. As shown in Appendix 1.
9 EDS 3 Activities by MP type

During each release of EDS 3 there are activities which involve the Market Participants in different ways. This table indicates how each is affected.
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10 Appendix 1 – Protocol Coverage and testing requirements
	#
	Protocol Ref #
	Protocol Requirement
	Testing Approach

	1
	6.4.2 (3)
	The entry of an Energy Offer Curve for a Resource automatically nullifies the Output Schedule for that Resource and prohibits entry of future Output Schedules for that Resource for the time during which the Energy Offer Curve is in effect
	Validated during Project FAT

Confirm during EDS



	2
	6.4.2.3 (2)
	ERCOT must reject an Output Schedule for a Resource if an Energy Offer Curve corresponding to any period in the Output Schedule exists
	Validated during Project FAT

Confirm during EDS

	3
	6.5.7.1.11
	ERCOT shall develop a policy for setting maximum Shadow Prices for approval through the PRR process
	Will be completed before the 168 hour test.

	4
	6.5.7.1.12
	The following Generation Resource limits are calculated by ERCOT and used as inputs by the SCED process:

· High Ancillary Service Limit (HASL)

· Low Ancillary Service Limit (LASL)

· Normal Ramp Rate by using the curve submitted by the QSE and the Resource’s MW telemetry

· Emergency Ramp Rate by using the curve submitted by the QSE and the Resource’s MW telemetry

· SCED Up Ramp Rate (SURAMP)

· SCED Down Ramp Rate (SDRAMP)

· High Dispatch Limit (HDL) (the Resource’s Real-Time generation plus the product of the Normal Ramp Rate at that Real-Time output level multiplied by five), restricted by HASL

· Low Dispatch Limit (LDL) (the Resource’s Real-Time generation minus the product of the Normal Ramp Rate at that Real-Time output level multiplied by five), restricted by LASL
	This will be delivered by the Project Team, but may need to be re-validated in the EDS environment to ensure that all pieces are available and working correctly.



	5
	6.5.7.1.13
	Inputs: The following information must be provided as inputs to the Real-Time Sequence and SCED.  ERCOT may require additional information as required, including 
· The calculated SCED Up Ramp Rate and SCED Down Ramp Rate are each greater than or equal to zero
	This will be delivered by the Project Team, but may need to be re-validated in the EDS environment to ensure that all pieces are available and working correctly.

	6
	6.5.7.2 (1)
	Resource Limit Calculator:

ERCOT shall calculate the HASL, LASL, SCED Up Ramp Rate (SURAMP), SCED Down Ramp Rate (SDRAMP), HDL and LDL within 4 seconds after a change of the Resource-specific attributes provided as part of the QSE’s SCADA telemetry under Section 6.5.5.2, Operational Data Requirements.  
	Will be validated to ensure this is working properly before starting EDS, to ensure SCED results

	7
	6.5.7.3 (2)
	The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time
	Will be verified before the 168 hour test.



	8
	6.5.7.3 (3)
	For use as SCED inputs, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows:

· Non-wind-powered Generation and Dynamically Scheduled Resources without Energy Offer Curves

· Dynamically Scheduled Resources with Energy Offer Curves

· Output Schedules

· Non-wind-powered Generation Resources without full-range Energy Offer Curves

· Wind-powered Generation Resource


	ERCOT will create a test sequence and process to ensure this is working properly. Will need a number of Use Cases to test potential scenarios (limit raise ( extend curve,

Need to test Output Schedules for DSRs. 



	9
	6.5.7.3 (5)
	The two-step SCED methodology is:

· The first step is to execute the SCED process to determine Reference LMPs.  In this step ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints.  Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT under this section is used in the SCED to determine “Reference LMPs.”

· The second step is to execute the SCED process to produce Base Points, Shadow Prices, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.

· ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints (B4 168 hour) identified in Step 2 of the SCED process.
	The Project team is determining the methodology for testing competitive constraints. 

	10
	6.5.7.4
	Base Points
	Base points will be tested and published after LMP publishing begins.

	11
	6.5.7.5
	Ancillary Services Capacity Monitor
	This will be tested by the project team and will also be verified during the early phase of EDS 3 with live MP inputs.

	12
	6.5.7.6.2.2
	Deployment of Responsive Reserve Service

	Validated during Project FAT

Confirm during EDS.

	13
	6.5.7.6.2.3
	Non-Spinning Reserve Service Deployment 
	These dispatching procedures to be tested during the LFC testing phase. Currently assessing the impact of the NPRR & White Paper.

	14
	6.5.7.8 (1)
	Dispatch Procedures – 

· ONTEST
	These dispatching procedures to be tested during the LFC testing phase.

	15
	6.5.7.8 (8)
	ERCOT shall record and file all electronic Dispatch Instructions and acknowledgements as soon as practicable after the issuance of the Dispatch Instruction.
	Validated during LFC release.

	16
	6.5.9
	Emergency Operations – 

· ERCOT, based on ERCOT System reliability needs, may issue a Dispatch Instruction requiring a Resource to move to a specific output level (“Emergency Base Point”).  


	Project teams will FAT test these test scenarios. In addition these emergency conditions will be tested with the MPs during EDS 3. A methodology white paper will be developed for EECP operation and testing.

	17
	6.5.9.1
	Emergency and Short Supply Operation
	

	18
	6.5.9.2 (2)
	Failure of the SCED Process 

· For intervals that the SCED process fails to reach a solution, then the LMPs for the interval for which no solution was reached are equal to the LMPs in the most recently solved interval. 
	

	19
	6.5.9.2 (3)
	Once ERCOT declares an Emergency Condition for a SCED process failure, ERCOT may use any of the following measures

· ERCOT may direct the SCED process to relax the active transmission constraints

· ERCOT may issue Emergency Base Points for Resources
            a.     5-min Emergency base point (MW)

            b.     5-min Emergency base point INDICATOR (STATUS)


	

	20
	6.5.9.3.1
	Communication under Emergency Conditions – 

· operating conditions notices. The OCN is the first of four possible levels of communication issued by ERCOT in anticipation of a possible Emergency Condition. 

· Advisory

· Alert

· Emergency Notice


	

	21
	6.5.9.4.1
	Emergency Energy Curtailment Plan


· Maintain 2,300 MW of reserves
	

	22
	6.5.9.4.2
	ERCOT shall continue EECP until sufficient offers are received and deployed by ERCOT to eliminate the conditions requiring the EECP and normal SCED operations are restored.  Intermittent solutions of SCED do not set new LMPs until ERCOT declares that the EECP is no longer needed.
	

	23
	3.18
	Resource Limits in Providing Ancillary Service 

(1)
The HSL must be greater than or equal to the LSL and the sum of the Resource-specific designation of capacity to provide Responsive Reserve, Reg-Up and Non-Spin; 

(2)
For Reg-Up, the amount of Reg-Up provided must be less than or equal to the HSL for Generation Resources and LPC for Load Resources minus the LSL for Generation Resources and MPC for Load Resources; 

(3)
For Reg-Down, the amount of Reg-Down provided must be less than or equal to the HSL for Generation Resources and LPC for Load Resources of the unit minus the LSL for Generation Resources and MPC for Load Resources; and

(4)
For Non-Spin, the amount of Non-Spin provided must be less than or equal to the HSL for Generation Resources and LPC minus MPC for Load Resources; and

(5)
For Responsive Reserve Service:

(a)
The amount of RRS provided from a Generation Resource must be less than or equal to 20% of thermal unit HSL for an Ancillary Service Offer and must be less than or equal to 10 times the Emergency Ramp Rate; 

(b)
Hydro-powered Resources operating in the synchronous condenser fast-response mode may provide RRS up to the Resource’s proved 20-second response (which may be 100% of the HSL); 

(c)
For any hydro-powered Resource with a five percent droop setting operating as a generator, the amount of RRS provided may never be more than 20% of the HSL; and 

(d)
The amount of RRS provided from a Load Resource must be less than or equal to the LPC minus the MPC. 
	This will be delivered by the Project Team, but may need to be re-validated in the EDS environment to ensure that all pieces are available and working correctly.
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	NA
	Validation of additional  input data to SCED other than resource limits - not the same as EDS1 or EDS2:

            a.     Regulation deployment signal 

            b.     Responsive deployment signal 

            c.     Non-Spin deployment signal 


	Validated during Project FAT

Confirm during EDS.
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	NA
	Validation of SCED solutions - for QSE - not algorithmic since only ERCOT and their consultants can do it:

            a.     Mapping from Resource Node (Settlement point) to resource

            b.     Received 5-min LMP

            c.     Received 5-min BP

            d.     Relationship between LMP vs BP (for resources with output schedule/offer curve/RMR – or proxy curve)

            e.     Combined Cycle – valid LMP and BP


	To be tested during EDS 3 after LMP posting has commenced in November 2007.
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	NA
	Validation of LFC 4-sec base point

            a.     ramp from BP (t) to BP (t+1)

            b.     Ramp rate validation

            c.     Stop ramp validation (BP = actual gen)

            d.     Operating Limit checks


	To be tested by the project teams, and validated in the EDS environment after LFC and SCED are integrated.
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