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1 Introduction

Scope of the Cost Estimate

The Market Oversight Division of the Public Utility Commission of Texas has requested that American Electric Power (AEP) provide an assessment of certain costs that would result if the ERCOT market region were to implement Locational Marginal Pricing (LMP), and specifically, what costs AEP believe would result to convert both its QSE systems and business processes, as well as provide an estimate and analysis of the cost and effort of converting the ERCOT’s market systems as well. As an active participant in the Texas marketplace and a proponent of LMP in a competitive market structure, AEP accepted the Market Oversight Division’s request and hereby submits within this report a cost estimate and assumptions of transitioning ERCOT’s portfolio level model to a model capable of supporting Locational Marginal Pricing.

The document which follows, entitled “LMP Estimate for ERCOT’s Systems” is the 4th section of AEP’s response to the Market Oversight Division’s request for information, and specifically focuses on implications and incremental costs that are estimated to be incurred for the ERCOT organization, including ERCOT systems and business processes. This report does not include analysis of implication on market participant systems or specific market participant training to interface and conduct business with an ERCOT LMP model; however, the 3rd section of AEP’s response does provide a cost estimate that AEP believes their QSE function would specifically incur as a Texas market participant transitioning and operating in an LMP model. 
The following systems and business process were included in the impact analysis and cost estimate of this ERCOT LMP Estimate:

· Evaluation of ERCOT’s Systems

· Energy Management System components: 

· Market Operations 

· Power Operations

· Participant Interfaces

· Commercial Operations System components: 

· Lodestar (Metering, Data Aggregation & Settlements)

· Seibel (Registration)

· Portal (XML equivalents) 

· Data Archive

· Inter-system Integration

· Infrastructure

· Hardware

· Analysis, Design, and Test Required

· Evaluation of ERCOT Business Process

· Organization Skill Set

· Policies and Procedures

· Staff Training

Practical Application of LMP for ERCOT

Conceptually, transitioning the ERCOT market from a portfolio model to an LMP model encompasses a much broader perspective than simply changing how energy is priced in the marketplace to reflect the true marginal cost.  Components of the Federal Energy Regulatory Commission’s (FERC) proposed Standard Market Design (SMD) would also be required to support this transition and provide the standardized foundation for an LMP model.  Although FERC‘s final order on SMD has not been issued, the intent of this section is to articulate which aspects of the proposed SMD will be considered in the scope of this impact analysis and cost estimate.  Some of the key components of SMD that will be included are:

Security Constrained Unit Commitment:  This process is executed day ahead and looks across the span of a Trade Date and makes decisions as to how to most economically meet the demands of forecasted load and operating reserve requirements.  This is accomplished by taking into account the total cost of generation as well as system conditions and constraints.  The main inputs into this process are the ERCOT load forecast, the Generation Offers, the Self Schedules, Bilateral transactions and Imports/Exports.  The main outputs from this process are hourly generation schedule, which are communicated to the awarded participants.  This effectively becomes a Day Ahead unit commitment for the awarded participants.

Security Constrained Economic Dispatch:  This process is executed in real time and does not take into account all the level of analysis that is performed by the Security Constrained Unit Commitment, in particular which units should be started or stopped based upon economics.  The Security Constrained Economic Dispatch uses real time data inputs from the State Estimator and focuses on economically dispatching energy with the units that are on-line and able to respond.  The main inputs into this process are the real-time network levels (provided by the State Estimator), the Generation Offers and system operator oversight.  The primary output from this process is the real time dispatch/price signal.  Regulation is not solved as part of this process.   

Generation Offers:  This is one of the main inputs into both the Security Constrained Unit Commitment and Security Constrained Economic Dispatch processes.  Through this mechanism, physical generation is offered to the market.  Some of the key data elements that are included in the Generation Offer are:

· Resource identifier

· Offer MW Quantity 

· Offer Price

· Hot, Intermediate & Cold Startup Costs

· No Load Costs

· Offer Slope (indicating whether an interpolated slope should be calculated between segments in a generator offer curve)
· Emergency and Economic MW Min and Max 

· Minimum Downtime

· Minimum/Maximum Run-Time

· Maximum Start Daily/Weekly

· Hot to Cold and Hot to Intermediate Time

· Notification Time required for a Hot, Intermediate & Cold Start resource

· Startup Time required for a Hot, Intermediate & Cold Start resource

Self-Schedule: A Market Participant has the ability to communicate to the ISO in the Day Ahead Market that they are going to run their unit at a certain level throughout the Trade Day.  Self-Schedules are taken into account by the Security Constrained Unit Commitment and Security Constrained Economic Dispatch processes.  The key concept with regards to resources that are Self-Scheduled is that they become energy price takers in the Real Time Market and they do not qualify for the Make Whole Payment process.

Make Whole Payment/Credit Process: This is a settlement process that at a high level looks across the span of a particular Trade Day and determines which resources did not recover enough revenue from the Real Time LMP price to cover the combination of their Startup and No Load costs as well as the value of their dispatches compared to their Generation Offer price curve.  This process also includes an instructed deviation validation.  In addition to making resources that follow their instructions whole, this process uplifts the cost of the make whole payments to the Load Serving Entities/Retail Energy Providers as well as those who are responsible for the resources that deviate from their real time instructions.

Both SMD and ERCOT’s existing design have the concepts of Day Ahead and Real Time Markets.  Although there are similarities, it is important to highlight the key activities from a Market Participant and ERCOT perspective of the SMD Day Ahead and Real Time markets.

Market Participant Day Ahead Activities:
· QSEs that represent Load will continue receiving Ancillary Service (AS) Obligations

· QSEs will continue to have the ability to self-provide, self-arrange or have the market procure the AS obligation on their behalf.

· QSEs will continue to have the ability to bid into the AS Capacity Market.

· QSEs communicate unbalanced bilateral transactions to ERCOT via the submit schedules process

· QSEs communicate import and export transactions to ERCOT via the submit schedules process

· QSEs communicate generation offers to ERCOT via the new submit generation offers process

· QSEs communicate their intention to self schedule a resource to ERCOT via the new submit self schedules process


ERCOT Day Ahead Activities:

· Based upon ERCOT’s load forecast information, perform a security constrained unit commitment process

· Communicate hourly generation schedules, the main output from the security constrained unit commitment process, to the QSEs


Market Participant Real Time Activities:

· Respond to the real time centralized, resource specific dispatch instructions sent from ERCOT


ERCOT Real Time Activities:

· Maintain grid frequency control and balance

· Ensure there is sufficient capacity reserves to maintain reliability

· Based upon current network conditions, perform a security constrained economic dispatch

· Communicate both unit specific dispatch and regulation instructions to the QSEs


Illustration of the Day Ahead and Real Time Markets needed to support LMP:
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One prominent component of SMD that is not included in this proposed approach is the Financial Day Ahead Market.  In SMD, the Financial Day Ahead Market produces a financially binding Day Ahead LMP and facilitates the Two Settlement methodology for energy.  This methodology will pay for the quantities awarded in the Day Ahead with the Day Ahead LMP and settle quantity deviations (deltas) from the Day Ahead market made during the Real Time Market against the Real Time LMP.  Other key functions provided by the Financial Day Ahead Market include hedging tools in the form of “Incs” and “Decs”.  Simply put, “Incs” and “Decs” are financial deals that settle at the spread between the Day Ahead LMP and Real Time LMP.  The Demand Bids provide Market Participants the ability to bid physical load into the market.  Demand Bids are settled against the Day Ahead LMP.  Any consumption deviations from the Demand Bids in the Real Time will be settled against the Real Time LMP.  The Demand Bids, “Decs” and Exports plus and Operating Reserve Requirements are used for the basis of determining the Day Ahead LMP during the security constrained unit commitment process.  While not included at this time, the Financial Day Ahead Market may eventually be assessed and incorporated into the SMD/LMP ERCOT model as part of a later phase yet to be determined.  

While there are similarities between the existing ERCOT design and SMD, The transition to an SMD/LMP model for will impact several system and business functions.  Certain aspects of the systems and business functions that exist today will be removed or transformed to support the new model.  For instance, there is no longer a requirement to submit a balanced bilateral schedule.  In addition, portions of Balancing Energy Bids, Resource Plans and Replacement Bids will be consolidated and transformed into Generation Offers.  A Generation Offer will combine the resource parameters provided in the Resource Plan, the multi-point curves functionality in the Balancing Energy Bids and the start-up and no-load cost included in the Replacement Bids plus additional attributes.

The diagram below outlines how the current ERCOT functions would map to the SMD/LMP ERCOT functions:

[image: image7.wmf]On-Going Cost Summary

FTEs

Estimated Cost

(In Thousands)

Management Staff

PMO Office

1

$107

Technical Operations Staff

Shift Operations

10

$1,070

Market Solution Evaluation

2

$214

Market Operations

3

$321

Transmission Planning

0

$0

Credit

0

$0

Renewables and Transmission Rights

0

$0

Technology

2

$214

Commercial Operations Staff

Client Representatives

0

$0

Settlements and Billing

2

$214

Metering

0

$0

Business Rules and Contracts

0

$0

Registration and Retail Transactions

0

$0

Load Profiling

0

$0

FTE Sub-Total

20

Annual Cost (avg including benefits):

$107

On-going Persnnel Costs:

$2,140


2 Guiding Principles

Key Assumptions

The purpose of this section is to outline the important assumptions that define the basis for the impact analysis and cost estimate:


· The Financial Day Ahead Market is not part of the proposed market design and is not being estimated. Consequently, the hedging tools, Day Ahead LMP and Two Settlements methodology will not be included. 

· The existing participant structure for ERCOT will stay intact as well as the role of the QSE.

· The requirement for QSEs to submit balanced schedule information is no longer a requirement for ERCOT SMD/LMP.

· The LMP will reflect two components; energy & congestion.  Losses will continue to be uplifted.

· The security constrained unit commitment is based upon ERCOT’s load forecast.  Load Serving Entities and/or Competitive Retailers will no longer have to submit load forecast information to ERCOT.

· Any market participant has the option to Self-Schedule a resource.  A resource that is Self-Scheduled becomes a price taker in the market place.

· All Self-Scheduled resources are taken out of the Daily Make Whole Payment process.

· Ancillary Service obligations will continue to be ERCOT-wide.  The choice as to which resource will provide the AS capacity requirement is up to the discretion of the Market Participant who has the obligation.

· The AS Capacity Market will be a unit specific, Day Ahead Market with a separate MCPC for each product (Regulation Up, Regulation Down, Non-Spin & Responsive).

· The system will solve Regulation in parallel but separate from security constrained economic dispatch, and Regulation will remain two separate services; up and down.
· There will be some sort of opportunity cost recovery for the Regulation service.
· The energy behind AS Capacity (with the exception of Regulation) will be dispatched as part of the security constrained economic dispatch and will also be unit specific.

· The energy behind AS Capacity (with the exception of Regulation) will be paid the Real Time LMP at that location.

· The market product will be designated as part of the security constrained economic dispatch process.  This will allow for Ancillary Service performance verification.

· Regulation will have an energy clearing price for each location separate from the LMP at each location. 

· Although almost all bilateral transactions are financial in light of the centralized dispatching methodology, the transactions will be included in the ERCOT Settlement process.

· Market Participants will have the ability to specify source and sink for bilateral deals (as opposed to single point bilateral).  Therefore, with regards to congestion, there is a need for both implicit and explicit congestion charges.
· The SMD/LMP settlements for ERCOT will be based more closely upon the PJM settlements approach than upon other SMD/LMP markets.

· The market solution test functionality will be addressed by ERCOT manually adjusting/flagging the appropriate Gen Offer curves to reflect the resource generic category cost if there is no market solution.  The manual intervention would need to take place before the Ex-Post LMP process is executed 5 minutes after the interval.  The fundamental concept here is that the results of the market solution test and consequences have an impact on all the LMPs.  You can no longer apply the compensation validations in the settlements process after the fact.

· The TCR approach will remain the same, obviously the number of TCR would increase but they will remain option oriented (as opposed to obligation oriented like in PJM).  TCRs will need to be source and sink specific as opposed to just CSC specific for ERCOT SMD/LMP.

· Although dispatches will be at the resource level, settlements will be at the bus level.  
This will require additional relationships (in the Commercial Operations System) that do not 
exist today (mapping of units to buses/nodes).  

· Loads will remain at the zonal level for energy settlements.

· Loads acting as a resource functionality is not included in the scope of this estimate.

· The impact to Capacity Auction Products is not included in the scope of this estimate.

· AS Capacity will still settle hourly based upon MCPCs and all other energy will settle at the 15-minute interval (average of the three, five minute periods).
· As part of the Day Ahead Market, ERCOT will send hourly generation schedules (commit resources) but there will be no financially binding Day Ahead LMP to provide the incentive to adhere to the schedule.  This generation schedule will not be used in the settlements process.  Dispatch instructions will be used as the “scheduled amount” in the settlements process. 
· Generation offers will consist of a daily 10-point curve similar to PJM as opposed to a 10-point curve for each hour.
3 Settlements

Overview of the impact of Existing ERCOT Settlement Calculations
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Settlement is an area that is highly impacted by the transition from a portfolio to an SMD/LMP model.  A key concept to reinforce is that we are assuming that there is only a Real Time LMP and therefore cannot execute the Two Settlement methodology as prescribed by SMD. 
The illustration below captures at a high level as to how the current settlement calculations will be impacted:

Settlement Example Using 5 Bus Model
Directly assigning the cost of local congestion is one of the key benefits that an LMP based model can provide.  Following PJM’s settlement approach and using a standard 5 bus model scenario, the example below superimposes ERCOT’s QSE and calculates the main energy related charges:
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Generator 1

QSE A

Generator 2

QSE B

Generator 4

QSE B

Generator 5

240 Thermal Limit

QSE A

DC TIE 2

EXPORT

300 MW

source = Bus 3

sink = Bus 3

QSE A

Load 2

300 MW

QSE B

Load 1

300 MW

Gen Offers

110

MW @ $14

Gen Offers

600MW @ $10

Gen Offers

520

MW @ $30

Gen Offers

200

MW @ $30

574 MW

1

1

0

 

M

W

116 MW

LMP = $10

LMP = $30

LMP = $20.96

LMP = $23.36

LMP = $14.66

Settlements for QSE A

Activity Summary:

Bus 1: (LMP = $10)

Generator 1 

= 574 MW

Bilateral Sale to QSE B @ Bus 5 = 300 MW

Bus 2: (LMP = $14.66)

Generator 2 

= 110 MW

Bus 3: (LMP = $20.96)

DC TIE 2 (Export) to Bus 3 = 300 MW

Bus 4: (LMP = $23.36)

Load 2 = 300 MW

Energy Credit/Charge for QSE A

 =

Net Interchange = (574 + 110 + 300 bilateral) - (300 + 300) = 384

(net seller)

Generation weighted average LMP = (874 X $10) + (110 X

$14.66) / 984 = $10.52

384 MW X $10.75 = -$4,039.68 credit

Implicit Congestion Credit/Charge for QSE A =

Bus 1 = 874 MW X $10 = $8,740

Bus 2 = 110 MW X $14.66 = $1,612.60

Gen Subtotal = $10,352

Bus 3 = 300 X $20.96 = $6,288

Bus 4 = 300 X $23.36 = $7,008

Load Subtotal = $13,296

(Load Subtotal) $13,296 - (Gen Subtotal) $10,352 = $2,944

$2,944  - (-$4,039.68) = $6,983.68

Net Implicit Congestion = $6,983.68

 charge

Explicit Congestion Credit/Charge for QSE A =

Import:

Bus 3 LMP $20.96 - Bus 3 LMP $20.96 = $0

100 MW X $0 = $0

Net Explicit Congestion = $0

900 MW Dispatched

900 MW Load Consumed

Bus 1

Bus 2

Bus 3

Bus 4

Bus 5

QSE B

DC TIE 1

Import

source = Bus 2

sink = Bus 5

1

0

0

 

M

W

Settlements for QSE B

Activity Summary:

Bus 2: (LMP = $14.66)

DC TIE (Import) = 100 MW

Bus 5: (LMP = $30)

Generator 5 = 116 MW

Bilateral Purchase from QSE A @ Bus 1= 300 MW

Load 1 = 300 MW

Energy Credit/Charge for QSE B =

Net Interchange = (116 + 100 import) - (300 + 300 bilateral) = -384

(net buyer)

Load weighted average LMP = (600 X $30) / 600 = $30

384 MW X $30 = $11,520 charge

Implicit Congestion Credit/Charge for QSE B

Bus 2 = 100 MW X $14.66 = $1,466

Gen Subtotal = $1,466

Bus 5 = 484 X $30 = $14,520

Load Subtotal = $14,520

(Load Subtotal) $14,520 - (Gen Subtotal) $1,466 = $13,054

$13,054 - $11,520 = $1,534

Net Implicit Congestion = $

1,534

 charge

Explicit Congestion Credit/Charge for QSE B

Export:

Bus 5 LMP $30 - Bus 2 LMP $14.66 = $15.34

100 MW X $15.34 = $1,534

Bilateral:

Bus 5 LMP $30 - Bus 1 LMP $10 = $20

300 MW X $20 = $6,000

Net Explicit Congestion = $7,534 charge


4 Energy Management System Components

Market Operations (MOS) and Power Operations (POS)

To assist in this effort, ESCA has provided an estimate for anticipated changes to the Energy Management System software. This estimate is not itemized, therefore, the cost of individual changes are rolled up into a single figure.  The scope of ESCA’s estimate is comprehensive and includes all Energy Management System components and integration between those components.  

	Anticipated Changes to MOS and POS (Package 1)

	Software
	Scope of Change

	Market Operator Interface (MOI)
	The MOI is constructed specifically for the existing zonal market. Moving to LMP would require significant changes. For instance, the zonal view must be replaced by nodal interpretation of the data. Also, where the current views show quantities, the LMP views will need to show prices as well. Additionally, changes will be made such as updating the existing market timeline and workflow functionality. 

	Market User Interface (MUI)
	The MUI includes the MOS Portal pages and Participant XML Interfaces. For the MUI, the architecture would be similar, but most XML messages and some of the screens will require modification. Much of the data currently captured from the market would be the same, but its use and interpretation would be different.

	Market Database (MDB)
	The underlying architecture would be the same, but the schema would be updated or interpreted differently to support the nodal paradigm. Market timelines and workflow would be added.

	Scheduling, Pricing, Dispatch (SPD)
	The existing SPD program would be altered significantly to support the LMP model. It would perform several functions including 1)  Security Constrained Unit Commitment, 2) Security Constrained Economic Dispatch 3) LMP Pre-Processor, 4) LMP Contingency Processor, 5) LMP Calculator. The LMP implementation is actually less complex than the existing SPD. Changes would also be required to the data interface to MDB and a new interface would be established with the State Estimator.

	RT Gen
	There is some work to be done to support the changes to the AGC functions in the LMP model. However, much of this is dependant on specific functional implementation decisions such as how SCE is used and how the A/S markets are designed.

	SCADA
	No Change

	Security Analysis
	No Change

	Voltage Scheduler
	No Change

	Outage Scheduler
	No Change

	External Transaction Schedule
	No Change

	State Estimator
	A functioning State Estimator is a critical component of a functioning SMD/LMP market.  Without the State Estimator, the Security Constrained Economic Dispatch process cannot produce accurate price signals.  The primary functions of the existing State Estimator will support a Real Time LMP market. A modification is necessary to include the AOL, to communicate to the MDB.
The scope of this work for LMP does not include current projects by ERCOT. It will be necessary to improve the observables nodes and the resulting performance of the State Estimator.  It is assumed these existing efforts will result in bringing the State Estimator within tolerances required to support Real Time LMP calculations.

	Market Power Mitigation
	The Market Power Mitigation component ERCOT has today would support the LMP requirements. No significant changes are anticipated.  Market Power Mitigation would be run after the Real Time sequence. Implementation of the mitigation results would have to be determined.

	Simultaneous Feasibility Test (SFT)
	No significant changes are anticipated.  The SFT works iteratively with SPD to provide it contingency analysis information.



	Hardware
	The approach for MOS and POS is to use the existing development hardware for build and test phases. A new set of hardware will be procured and installed to support market trials and cutover to production. 


Key Assumptions

· The estimate includes changes to software license fees, analysis and design, custom and standard product implementation, integration within MOS and POS, testing, training, and support.

· The training provided in this estimate is standard ESCA approach, which is to train-the-trainer. ERCOT would identify and make available key personal to be trained by ESCA. These trainers would then be responsible for training the remaining ERCOT staff. Additionally, development and delivery of training for the Market Participants is not included as part of ESCA’s estimate.

· An additional cost has been estimated for the integration with the Commercial Operations System (MOS to BE or BE to MOS) and the Data Archive. This line item is included in the commercial operations section.

· ERCOT continues to dispatch through QSEs, not directly to plants.  Only Regulation deployments will go through ICCP connection.  All other deployment instructions will be sent via the existing Participant XML Interface notification process.

· The existing telemetry infrastructure will be sufficient with the completion of the state estimator project. 

· The state estimator project currently in progress is critical to the feasibility of the LMP market. 
· The Hardware costs include significant upgrades to the existing MDB to expand its processing and storage capabilities. ERCOT estimates data volumes to increase 9 times forcing a significant upgrade from existing storage devices.  The included processor upgrade represents a significant cost impact to both hardware and Oracle license fees.
· ERCOT does not own a Dispatch Training Simulator (DTS). There is no intention to purchase a DTS as part of this effort.

· Initial discussions with ESCA assumed a Real Time market only. The proposed LMP market design requires a Day Ahead unit commitment. ESCA’s RSC application is being applied as the basis for performing this function. The price of this component and related services and infrastructure has been estimated at $2 million. 
Outstanding Items

· None
5 Commercial Operations System Components

Lodestar, Seibel & Custom TCR Application

To assist in this effort, ERCOT has provided an estimate for anticipated changes to the Commercial Operations System (COS) software. The estimate provided encompassed changes to the LodeStar settlement system, associated Portal and API changes as well as hardware costs.  At a high-level, the majority of the effort involves modifications to the custom settlement calculations.

	Anticipated Changes to COS (Package 2)

	Area
	Scope of Change

	MV-90
	No Change

	Seibel
	No Change

	TCR Application
	GUI and Databases will be required to introduce the source and sink relationship.  

	Billing Expert: Data Model
	Data Model will not significantly change. The concept of Load Zones will be used, but may be adjusted.  An additional layer of mapping will be required to link resources to busses in the commercial system.  Resource registration information will continue to use the resource generic profiles and remain unchanged.  Provisions will be necessary to map the pricing data to each of the nodes.

	Billing Expert: Settlement Calculations
	Settlements calculations will be significantly impacted by the introduction of the SMD/LMP model. The energy and congestion related calculations will experience the most change.  

	Billing Expert: Reports
	Internal reports for data validation and exception reporting will be reconfigured for the new data. 

	MOS to BE Interface
	This interface is built on a series of Oracle views and snapshots to develop a daily flat file. This is the only delivery mechanism of Market and Power Operations data to the Commercial systems. The update of this interface will require significant development and detailed testing.

	BE to MOS Interface
	This interface passes registration, shift factor, load-share ratio information back to MOS.  The update of this interface will require development and detailed testing.

	Portal & API Changes
	This includes changes to the Portal web pages and XML messages for COS.

· View Settlements – new charge types

· Create Disputes – different reference data

· ESI ID – No change

· Load Forecast Pages – Load Zones may change

· Mandatory Balancing Energy Down – Goes Away

· Others

	EDI
	Only EDI transactions for COS are included.  

	Hardware
	Additional hardware will be purchased to create a new primary and secondary production environments, as well as an additional test environment. Nodal pricing increases the number of calculations that must be performed. To accommodate this increase, additional hardware is included in the estimate. It is estimate to provide twice the processing and data storage capabilities.

Additional effort is included in this estimate to configure Billing Expert to distribute processing across the additional hardware.


Key Assumptions

· Cost based schedules will not be retained by the ISO.  A resource generic category cost structure will continue to be used.

· The type and timing of settlement statements will not change.  ERCOT will continue to use the existing settlement calendar structure. 
· Each EDI message is mapped to an XML message in PaperFree.  For each EDI message that changes or is added, there is an incremental effort of work change or add the corresponding XML message. The estimate contains all of this work effort.
· The manual verification processes and tools required by the ERCOT Settlement Staff were included in the estimate provided by ERCOT.
· Please reference the Guiding Principles section of this document for more settlement specific assumptions.
· The existing infrastructure and application architecture will not need to change for this effort. The changes should be limited to some content of the web pages that interface to the Commercial Operations System and the Data Archive (MOS Participant Interfaces are included in the Energy Management System component estimate).  
· The security architecture will remain in tact.  Any changes to Portal or Participant Interfaces will content oriented.

· The existing TCR application will be modified to support SMD/LMP for ERCOT.  This estimate does not include a major approach change to address TCRs.
Outstanding Items

· None.  
6 Data Archive

Data Extracts and PUCT Reporting

To assist in this effort, ERCOT provided guidelines which represent the amount of effort that was required to build the current Data Archive functions per the original requirements.  This information was used as a basis to derive the effort we believe it will require to make the necessary modifications to the Data Archive that with support SMD/LMP for ERCOT.  


	Anticipated Changes to the Data Archive (Package 3)

	Software
	Scope of Change

	Informatica ETL
	This tool is used to map data from the source systems to the Data Archive.  It is also used to generate the Data Extracts. The interface from LodeStar to the Data Archive database will be modified to capture the new data and data types.

	Data Archive Database
	The structure (ddls) of the Data Archive Database is a mirror image of the source systems and is manually created.  Changes to the Data Archive Database structure are expected in light of the changes that are being made to the source systems.  Operational parameters are one major type of data elements that would need to be incorporated into the Data Archive structure.  This type of information will be provided as part of the Generation Offers.  However, there are several types of data elements that are currently included in the Data Archive that will not change significantly (meter reads for example).  In addition, the Data Archive is currently scalable to store nodal prices.  However, due to the large increase in volume a different schema design might be more effective.  Lastly, the schema design to support billing determinant information would likely not have to change.  The name and meaning of the billing determinants will surely change but they will be captured at the same level of detail as today.

	Cognos Database and PUCT Reports
	From a Data Archive perspective, this would be the largest area impacted by the introduction of an SMD/LMP model.  Key factor for this are performance and report complexity. The Cognos (Power Play) product is a reporting tool that is used to provide analysis and reporting capabilities to the PUCT.  It retrieves data from the Data Archive Database and generates a “cube” database.  Currently it takes approximately 8 hours to generate the cube database.  The “cube” database is what is used for the basis of generating one of the 40 pre-defined reports available to the PUCT.  

	Portal Publishing
	No Change.  The mechanics of publishing the Data Extracts to the Portal remains the same.

	Data Extracts
	This is a process that retrieves data from the Data Archive Database and transforms the data into Data Extract csv/zip files that get posted to the Portal.  Market Participant data extracts will require updating to build the correct information. While the existing approach is reusable, update of these extracts will likely require significant effort in PL/SQL. The process is initiated every day at 5am for both daily and initial extracts.
The current performance benchmark for executing this process in production typically is no more than 4 hours.  It is assumed that the number of data points will increase significantly with the introduction of more pricing points and 5-minute intervals.  The transfer process might take much longer than 4 hour.

	Data Archive Hardware
	The existing Data Archive persists for at least 2 years and a separate Data Archive will need to be established (assuming there is enough changing as to where the existing Data Archive structure could not support the changes required by the SMD/LMP model).  

It may be possible to leverage existing hardware and significantly reduce costs. If not, three additional environments (two production and one test) would be needed for the SMD/LMP model.

	Data Archive Software License Fees
	Informatica and Oracle are the only software components to support the Data Archive and they are licensed per box.  Therefore additional licenses would be needed to support the two additional environments (referenced above).


Key Assumptions

· The overall Data Archive approach, mechanisms and delivery will not change.

· The current Data Archive structure supports most of the attributes that would be required to capture the Gen Offer information in that the Gen Offers can be characterized as a cross between the current Resource Plan and BE Bids.

· The Energy Management System data will be mostly at the 5 minute level of detail

· The Commercial Operations System data will be mostly at the 15 minute level of detail (Settlement level)

· The increase in data volume in the archive will be attributed to primarily to an increase in pricing points and 5-minute interval Energy Management System data.  The Data Archive already stores meter reads at the ESID (lower level of detail than a node) and Generator level.

· The Data Archive will no longer have to support (other than for historical purposes) BE Bids, Replacement Bids and Resource Plans.

· Based on in-house skill sets, ERCOT will contract the Cognos development.

· All required modifications to the Data Extracts (both static and dynamic) would be performed by existing ERCOT resources.
· Based upon past experience, the building of the Data Extract process took 4 FTEs 5 to 6 months of effort to build.  This does not take into account the evolution process of transforming the Extracts from as built to as needed.

· Based upon past experience, the building of the PUCT Reporting capabilities took 6 to 7 FTEs roughly 4 to 5 months of effort to build.  This does not take into account the evolution process of transforming the reports from as built to as needed.

· Assume that Dynamic Extracts were not included as part of the historical effort estimates.
Outstanding Items

7 Infrastructure

The impact to ERCOT’s existing infrastructure was evaluated based on the market design and implementation approach.  While the project work will require additional configuration and set-up of transition environments, the resulting systems will be very similar to the existing systems.  The estimates for additional system specific hardware are included in other sections of this document. 
	Anticipated Changes to Infrastructure

	Infrastructure Area
	Scope of Change

	Internal Networks
	No changes

	Market Participant Communication 
	Load balancing and firewall hardware is included in the MOS/POS hardware estimate. This hardware will support Certification and Market Trials.

	Data Backups
	The existing infrastructure will require no changes to support this project. An effort will be required to configure, schedule, and verify backups of the new environments. Due to the increased volume of nodal price data, estimates for data volumes should be reviewed.

	System Monitoring
	Some effort will be necessary to link any new processes and architecture into the enterprise system monitoring software.  The effort should be minimized as the software and hardware components being added are the same or similar to existing systems. 

	Network Administration
	Several additional environments will be configured to support the development effort. Cost of server set-up and installation is included in the hardware estimates.  The additional network administration activities may support the need for a new position. 

	Disaster Recovery
	Hardware estimates include fully redundant backup systems.  An effort to update the existing Disaster Recover Plan Update the plan will be required.


Key Assumptions

· The existing approach to network security will be implemented in the updated systems.

· The existing application security (digital certificates and PKI encryption) will be included to support the new market requirements. 
· The existing market participant communication network will be sufficient to support the new market.

· Regulation will continue to be dispatched via RTU. All other dispatch instructions will be routed through the participant XML dispatch approach.  Potential impacts to ISO and participant bandwidth requirements are not included in this estimate.

· It is assumed that the implementation of networks to support the development and testing effort will be an addition to the existing network.

· The additional load balancing and network security hardware included in the MOS/POS estimate will be sufficient to support Certification and Market Trials. Existing network hardware will be reconfigured as part of the conversion activities.
Outstanding Items

· None.

8 Implementation

	Implementation Scope

	Activity
	Scope

	Program Management
	ERCOT has an established Program Management Office.  The PMO functions of the LMP effort will be managed from this office. An additional on-going resource is assumed in the ERCOT staff section. 

	Business Process
	This effort is managed in conjunction with the ERCOT PMO. The activity includes the effort to analyze and update key business process across the enterprise. The scope will include:

1) Operating Guide and Procedures

2) Information Technology Procedures

3) Commercial Operations Procedures

	Internal Training Design
	Design of the Internal Training will be based on the business process work.  Training will contain four segments:

1) LMP Overview – high level training of LMP market approach delivered to entire organization. An 8-hour course.

2) Business Process Training –follow the new market design end-to-end to learn how each part of the business is impacted. Designed as approximately 40-hour course to give in smaller groups. 

3) Procedure Training – keystroke and individual job training specifically designed for the group. Three, 4-day courses: Operations, Settlement and Billing, and Market Monitoring.

4) Business Simulation – Cross team training where individuals perform steps to simulate key business functions. Designed as 2-day course.



	External Training Design
	Design of the External Training will be based on the business process work.  Training will contain four segments:

1) LMP Overview – high level training of LMP market approach delivered to entire organization.  An 8-hour course.

2) Day-In-The-Life Training – focuses on what Market Participants will have to communicate to ERCOT and how the information will be used by ERCOT. Designed as approximately 8-hour course to give in smaller groups. 

3) Participant Interfaces – technically oriented course focusing on the changes to the Participant XML Interface and Portal.  Designed as approximately 8-hour course to give in smaller groups.

4) Settlements Training – provides an overview of how the settlement calculations have changed to support LMP.  Designed as approximately 8-hour course to give in smaller groups.

	Internal Training Delivery
	The approach is to provide training across the enterprise in a series of four segments. 

1) LMP Overview – delivered to entire organization.

2) Business Process Training – delivered only to those groups impacted by LMP changes. 

3) Procedure Training – provided to operations, billing and settlement, and market solution evaluation. 

4) Business Simulation – coordinated training where each group simulates the end-to-end process

These segments will be provided over three week periods to accommodate shift worker schedules.

	External Training Delivery
	The approach is to provide training to Market Participants in a series of four segments.

1) LMP Overview – delivered to all Market Participants.

2) Day-In-The-Life Training – delivered to all Market Participants.

3) Participant Interfaces – delivered to all Market Participants.

4) Settlements Training – delivered to all Market Participants.


Key Assumptions

· The Protocols will be updated as part of this effort, however, the cost is not included in the scope of this estimate. Updating the Protocol language is considered part of the existing Protocol Revision Stakeholder Process.

· Assume the existing training and simulation environment will be used for internal training.

· Does not include the cost of a SAS70 Audit that may be required as a result of these changes.

· Assume that Business Process training is only delivered to specific groups in the organization. It may be worthwhile to provide a scaled down version of this course to increase the understanding and commitment from all teams.

· The Market Monitoring Procedure Training may be applicable for external parties, such as the PUC, but the estimate for that delivery is not included here.

Outstanding Items

· None.
9 Testing and Cutover

	Testing and Cutover Scope

	Activity
	Scope

	Product Test
	Product Test occurs after Assembly (or Unit) Test. The effort for Unit test is included in the individual package estimates. In Product Test, Verification of the vendor or custom developed product is verified to meet the designated functional requirements.

	Integration Test
	Integration test verifies that vendor products and custom applications interoperate. This tests within each package and between each package.

	Business Test
	Business Test verifies end-to-end business functionality supports all normal and exception test criteria.

	Performance Test
	The Performance Test checks that the system performs as expected under various usage and volume loads.

	High Availability Test
	Testing of MOS and POS architecture.

	Disaster Recovery Test
	Verify Disaster Recovery Plan.

	Market Trials
	The market trial period will be approximately 3 months.  

	Bug Fix
	Resources dedicated to resolving issues identified in testing.

	Cutover
	Transition of the Market Trials environment to the Production environment. 


Key Assumptions

· ERCOT will require supplemental staff in order to run the Market Trial will running the day-to-day activities of normal operations.

Outstanding Items

· None.
10 Estimated Cost Summary

One-Time Project Cost

[image: image1.wmf]One-Time Project Costs

Phase / Activity

Estimation Factors

FTE

Days

Total

Low End

High End

Design, Build, Assembly Test

Energy Management System Components

MOS/POS (ESCA Estimate)

Fixed

Summary Cost

$7,000

$12,000

Hardware

Per ERCOT

$4,000

$7,000

Oracle License Fee

Estimate Per Server

$2,400

$2,400

Commercial Operations System Components

COS

Per ERCOT

$3,500

$4,500

MOS to BE Interface

$800

$1,000

BE to MOS Interface

$300

$500

TCR

$75

$175

Data Archive

BE to Data Archive

2

15

30

$47

$47

Data Archive Database

1

10

10

$16

$16

Cognos (Database & Reports)

5

60

300

$473

$473

Portal and API

Staffed by ERCOT

Data Extracts (Static & Dynamic)

Mostly staffed by ERCOT

1

60

60

$95

$95

Hardware

2 additional boxes

$300

$300

Oracle License Fee

2 licenses

$200

$200

Informatica & Cognos License Fee

site license

$350

$450

Infrastructure

Data Backups

Staffed by ERCOT

System Monitoring

Staffed by ERCOT

Network Administration

Staffed by ERCOT

Disaster Recovery

Staffed by ERCOT

ERCOT Implementation

Program Management

Staffed by ERCOT

Business Process

6

70

420

$662

$662

Internal Training Design

 

LMP Training

2

20

40

$63

$63

Business Process Training

3

49

147

$232

$232

Procedureal Training

6

60

360

$567

$567

Business Simulation

2

20

40

$63

$63

External Training Design

Market Participant Training

3

40

120

$189

$189

Internal Training Delivery

LMP Training

2

15

30

$47

$47

Business Process Training

80 Trainees

2

67

133

$210

$210

Procedureal Training

2

67

133

$210

$210

Business Simulation

2

30

60

$95

$95

External Training Delivery

Market Participant Training

2

15

30

$47

$47

Testing and Cutover

Product Test

8

40

320

$504

$504

Integration Test

5

40

200

$315

$315

Business Test

5

40

200

$315

$315

Performance Test

5

10

50

$79

$79

High Availability Test

5

30

150

$236

$236

Disaster Recovery Test

3

5

15

$24

$24

Market Trials

8

90

720

$1,134

$1,134

Bug Fix

1 Person / function

3

90

270

$425

$425

Cutover

10

15

150

$236

$236

Totals

25,207

$ 

 

34,807

$   

 

Summary Cost Provided 

by ERCOT. Includes 

Package 2, Participant 

Interfaces & Hardware.





Grouped Costs (in Thousands)

Contract Labor







Key Assumptions

· No contingency is built into the one-time cost estimate illustrated above.
· Per day contractor rates are based on 9 hour days at $175 per hour. 
· Costs for utilization of existing ERCOT staff are not included in the Project costs. Some additional permanent staff is included in the On-going costs section.
On-Going Costs

Here are the key factors that lead to the cost estimate for on-going costs:

	Management

	Area
	Needs
	Net New FTEs

	Program Management Office (PMO) Project Manager
	Manage the implementation of the project
	1

	Technical Operations

	Area
	Needs
	Net New FTEs

	Shift Operations
	Assume the Congestion management desk will add two (2) additional positions to assist move to zonal congestion market. Due to shift work, an additional position is equal to 5 FTEs.
	10

	Market Solution Evaluation / Operations
	The Market Solution Test will need to be performed prior to the Ex-Post Pricing.
	2

	Market Operations
	Estimate an increase in the project and on-going work effort to backup to shift work and perform data and market event reviews. Three daily positions added to this group.
	3

	Transmission Planning
	No staffing changes
	0

	Credit
	No staffing changes
	0

	Renewables and Transmission Rights
	No staffing changes. This assumes the use of the existing approach to TCRs
	0

	Technology
	Two additional FTEs to support the additional MOS/POS systems
	2

	Commercial Operations

	Area
	Needs
	Net New FTEs

	Client Representatives
	No staffing changes
	0

	Settlements and Billing
	Additional two positions in response to the significant increase in data and settlement calculations performed.
	2

	Metering
	No staffing changes
	0

	Business Rules and Contracts
	No staffing changes
	0

	Registration and Retail Transactions
	No staffing changes
	0

	Load Profiling
	One additional position
	0


Key Assumptions

· Impact to annual software maintenance contracts was not analyzed.
· Annual cost of full-time ERCOT employee based on recent numbers made publicly available.
· Physical space for full-time and contract staff could be an issue. Without an assigned an implementation schedule, it is not possible to estimate any facilities limitations at this time.

































































































Dispatches unit level deployment instructions & RT LMP signals every 5 minutes


Dispatches Regulation deployment instructions 


Real-Time Ex-Post LMP is created 








Generation Offers are submitted


Participants have the ability to self-schedule their resources


Imports/Exports, bilateral transactions, and AS schedules are submitted


Security constrained unit commitment solves based upon ISO load forecast plus reserve requirements


Hourly generation schedules are communicated


The Real Time (RT) LMP will be used for the basis of settlement


The AS Capacity Market is cleared
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