Regional Networked Market Concept 

For Implementation of a Single Regional Transmission, Energy and Ancillary Service Market Including: CAISO, DSTAR and RTO West

As FERC has indicated in their July 12, 2001 rulings on RTOs
 they are encouraging formation of large regional RTOs that encompass “natural markets”.  A large and growing coalition of stakeholders in the West through WSCC WMIC have expressed a strong desire to develop in parallel with the implementation of a single regional market in the West while maintaining the safe and reliable operation of the regional power grid using three (3) fully functional RTOs.  The coalition has indicated a desire to implement a single Regional Energy Market that satisfies all local and regional reliability requirements, including any best practices that can be incorporated from the three afore mentioned entities without delaying the overall implementation process.  The stakeholders have favored an approach that results in joint implementation of the baseline transmission, energy and ancillary service market(s) with incremental implementation of additional best practices after initial implementation as necessary.  In response to these stakeholder requests, WMIC has developed an implementation plan for consideration by CAISO, DSTAR and RTO West based on a Regional Networked Market (RNM) concept.
The purpose of this document is to discuss the practicalities of sharing and coordination of critical information between the three RTOs as well as with market participants.  By providing to the market a one-stop, seamless method for conducting safe and reliable commercial interactions between the three fully functional RTOs.  The Regional Networked Market (RNM) is structured to compliment the operations of these individual entities while taking into account the needs of the marketplace to conduct Inter-RTO business through coordination of transmission acquisition, energy and ancillary services.  The results of this collaborative operation between CAISO, DSTAR and RTO West will result in a more fully coordinated operation of the west, increase system reliability and take full advantage of the economies of scale that operating a region as large as the west can provide.  Intra-RTO business will be conducted as currently proposed within each RTO, the advantages provided by the Regional Networked Market (RNM) include the fact that these actions will be accounted for when parties are planning on inter-RTO transactions.

Overview

The Regional Networked Market (RNM) is structured to take full advantage of existing ISO and proposed RTO systems and technology in order to implement the regional market(s) in the most cost-effective manner.  The design concept is based upon the premise that the three Control Areas (CAISO, DSTAR and RTO West) will exist under the Regional Market and will provide at a minimum, basic control area functions.  This implementation approach utilizes the existing or proposed ISO Energy Management Systems (EMS) for local control area functions and as data servers to the Regional Market Software.  The design will provide a single regional market with a common market data interface across the entire region while maintaining existing technical and engineering data interfaces that are in place today or are being proposed to support regional reliability.  An overview of the Regional Networked Market (RNM) is provided in Figure 1.

[image: image1.wmf]Regional Networked Market (RNM)

Coordinated TTC Calculation

Coordinated FTR Auctions

Regional and Local Planning, 

Security, and Local

Control, Monitoring, 

and Dispatch Functions

Tie Line Flows, Generator Capabilities and Outputs, 

EHV Facilities Status and Flows Particular to Each Area

Communications

Technology:

-

ICCP ( real

-

time info)

-

IP (transaction entry )

-

XML Data Transfer

(bulk information )

Regional Market: 

Transmission Reservation,

Transaction Entry,

Bidding (Generation & Load ),

Data Entry, and Report Viewing

Portal Technology:

-

Market User Interface 

( Single Stop Shopping )

Transmission Reservation,

Transaction Entry,

Bidding (Generation & Load ),

Data Entry, and Report Viewing

EMS Technology:

-

Existing Services

Regional Networked Model

Market Participants

Functional Overview

Dispatch Instructions to Participants

CAISO

DSTAR

RTO

West

Figure 1

The scope and functionality of the Regional Networked Market is summarized below.  The design will provide a baseline set of functionality and will provide the capability to expand and enhance the functions in the future.   

The baseline Regional Networked Market will consist of the following functions:

· Single Day-ahead Energy Market

· Single Real-time Energy Market

· Single Firm Transmission Rights Product/Market

· Single OASIS System

· Single Transaction Management System

· Single Market Information System

· Accommodation of separate Settlement Rules and Billing System 

· Three Regulation Markets (with common rules)  

· Three separate Operating Reserve Market Areas

· Additional Ancillary Services Markets (i.e. Blackstart, Voltage Control, etc.)

Day-ahead Energy Market

The Day-ahead Market is a forward market in which hourly clearing prices are calculated by each RTO for each hour of the next operating day possibly based on the concept of Inc/Dec bidding within the balancing (imbalance) markets.  The Day-ahead Market may be cleared using a Security-constrained dispatch software satisfying each RTOs balancing energy demand requirements
, reserve requirements
 and control area load forecasts
 by minimizing the market-based production cost.  The results of these Day-ahead Market clearing include hourly Inc/Dec values, balancing and ancillary service hourly demand and supply quantities, hourly control area tie schedules and phase angle regulator schedules.

The transmission network model utilized in the day-ahead analysis is consistent with the transmission network models that exist in each local control center’s EMS system.  The transmission network model topology will include scheduled transmission outages that are reported by each local control center and which are coordinated between the RTOs.  The day-ahead analysis will include all transmission contingencies that are modeled in the RTOs control area EMS systems.

Real-time Energy Market

The Real-time energy market is run by each individual control center.  The local RTO will also have the capability to redispatch for constraints internal to their system using their existing or planned tools to the extent the constraints are not modeled in the regional dispatch.  Each control area will provide all such constraint information and resulting generation dispatch instructions back to the regional market communication to the marketplace.  Generation that is operated for local transmission constraints will be directed by the local control centers
 and modeled in the dispatch and pricing as fixed generation and will be guaranteed at least their offer price but may not set the market clearing price within the local RTO.   

The transmission network model utilized in the real-time market software will be the same model that is used in the Day-ahead with the topology dynamically modified
 to include current real-time operating conditions and topology changes.  These inputs will be fed from each control center’s state estimator or telemetry infrastructure that resides on their EMS systems.  The regional market model can be driven by either state estimator technology or by a dynamically adjusted powerflow model.
   

Operations

The RTO has the ultimate responsibility for reliability and security of the transmission system.  Initially the individual could be responsible for maintaining regulation and operating reserves in their area as well as redispatch for local constraints as described above.  Local control areas will be responsible for monitoring and control for transmission security in coordination with each other.  For future development and consolidation of control area and security functions into a West-Wide RTO implementation would be possible through a compilation of “best practices” could be accomplished on an incremental approach after gaining appropriate experience and completing appropriate cost benefit analysis. 

Transmission Rights

The Firm Transmission Rights (FTRs) product(s) may be the same as the existing and proposed FTR products that exist in today’s markets.  The transmission network model utilized in the FTR analysis and auctions will be the same model that is in the day-ahead analysis with the topology updated as appropriate for the study period.  The technical software to be utilized in the analysis must be capable of performing single or multi-period auctions and/or allocation analysis as required by the RTOs business rules.    

Market Participant Interfaces

The Regional Networked Market will provide a set of integrated Market User Interfaces to allow participants to perform seamless data entry and view market information.  The OASIS system(s) providing access to coordinated FTR auctions and links to secondary market(s) and the Energy Transaction Management system(s) will be integrated and if necessary will support NERC tagging formats and protocols, to provide the market participants with “one-stop-shopping”.  The market should include a Market Information System to allow Market Participants to manage their positions and to view market results in a near real-time environment.  
Coordinated RTO Functions

The coordinated RTO functions related to the markets are:

· Synchronous Operation of the Transmission Market(s)

· Synchronous Operation of the Day-ahead Energy Market

· Seamless Transaction Scheduling

· Synchronous Operation of the Real-time Energy Market

· Inter-RTO Coordination

· Coordination of transmission and generation outage schedules

· Transmission Security Analysis

· Links to each RTOs’ Settlements and Billing

· Managing the Market Information Systems

[image: image2.wmf]Regional Networked Market (RNM)

Major Functions & Data Flow

Market Participants

Transmission

Service

Reservation

FTR

Market

Operations

Control Area

Outage

Coordination

Scheduled

Outages

( daily )

Control

Area

Forecasts

Load

Forecasts

( daily )

Requests

Requests

Bids

Day Ahead

Energy 

Market

Energy

Transaction

Management

Requests

Real

-

Time

Energy 

Market

Bids

SCs

Bal. 

Sch

.

And bids

( daily )

SE Values,

Constraints,

Outages

(5 min)

Economic

Unit

Set Points,

Net

Tie Schedule

(5 min)

Control Area

Transmission

Model Updates

Regional

Transmission

Model Update

Model

Updates

( quarterly )

Control Area Operations

(State Estimation, ACE, Dispatch Instructions)

CAISO

DSTAR

RTO

West

Real

-

Time

Values

(15 sec)

Approval

Approval

Approval

Balanced 

Sched

Balanced

Sched

Bids

Commitment

Control Area Ancillary

Service Markets

(Regulation, Spinning, etc.)

Regional Ancillary

Service Markets Coordination

(Regulation, Spinning, etc.)

Bids

Commitment

An overview of the interactions of the major functions is shown in Figure 2

Figure 2

RTO local Control Center Functions

· Local Security Analysis

· Coordination of Transmission Security with neighboring RTOs as required 

· Coordination of Transmission outages and switching with neighboring RTO and Transmission Owners

· Transmitting real-time dispatch instructions to generators

· Real-time Regulation Market

· Calculate and monitor real-time ACE

· Managing EMS system and telemetry communication links

· Coordinate data model updates with neighboring RTOs and Market Participant information interface
Regional Networked Market (RNM)
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The Regional Networked Market (RNM) concept will take advantage of existing EMS technology and telecommunications infrastructure.  The existing EMS telemetry system will continue to provide the real-time information to and from Transmission Owners and Generation Owners into the RTO local control centers.  The utilization of these systems will minimize the impact of RTO implementation on the technical infrastructure of existing and proposed ISO/RTOs.  The implementation effort should be focused on developing data exchange protocols, business rules for transmission auctions and scheduling as well as systems between the RTO local control centers and the RTO systems.  The data flow model for this concept is shown in Figure 3.  

Figure 3

This design will also take advantage of lessons learned from existing designs for Market User Interfaces and Market Information systems.  Under this approach, the Market Participant interfaces from each existing ISO and proposed RTO will be examined from both a technology and Market Participant perspective.  The resulting design will include the best practices of these existing interfaces and will support existing data exchange formats wherever possible.  The basic design philosophy will be to utilize existing individual technical and engineering data interfaces while providing a common market and system data interface to facilitate region-wide energy trading.   
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� RT01-74, Grid South


� Including price-responsive demand and virtual demand bids and virtual supply offers


� Including locational reserve requirements and any local reliability requirements specified by the local control area  


� The process will be based upon each RTOs internal rules that they deem necessary to schedule generation to satisfy the load forecast requirements either as part of the Day-ahead Market clearing or as part of a separate reliability-based unit commitment analysis to minimize the startup and cost to schedule the additional generation at minimum output.  This requirement can be satisfied using the same set of algorithms with modified data input processes.


� Such operation will be coordinated with the RTO.


� The telemetered system conditions and topology updates will be automatically transferred from the control center EMS systems to the market systems through the high-speed data links.


� This decision will be driven by the results of a feasibility and cost-benefit analysis.


� The functions listed here are only those functions directly related to the operation of the transmission and energy markets, other RTO functions (i.e. regional transmission planning, etc.) are not listed.  Therefore this is not and exhaustive list of the RTO functions. 





PAGE  
2

[image: image4.wmf]Regional Networked Market (RNM)

Coordinated TTC Calculation

Coordinated FTR Auctions

Regional and Local Planning, 

Security, and Local

Control, Monitoring, 

and Dispatch Functions

Tie Line Flows, Generator Capabilities and Outputs, 

EHV Facilities Status and Flows Particular to Each Area

Communications

Technology:

-

ICCP ( real

-

time info)

-

IP (transaction entry )

-

XML Data Transfer

(bulk information )

Regional Market: 

Transmission Reservation,

Transaction Entry,

Bidding (Generation & Load ),

Data Entry, and Report Viewing

Portal Technology:

-

Market User Interface 

( Single Stop Shopping )

Transmission Reservation,

Transaction Entry,

Bidding (Generation & Load ),

Data Entry, and Report Viewing

EMS Technology:

-

Existing Services

Regional Networked Model

Market Participants

Functional Overview

Dispatch Instructions to Participants

CAISO

DSTAR

RTO

West

[image: image5.wmf]Regional Networked Market (RNM)

Major Functions & Data Flow

Market Participants

Transmission

Service

Reservation

FTR

Market

Operations

Control Area

Outage

Coordination

Scheduled

Outages

( daily )

Control

Area

Forecasts

Load

Forecasts

( daily )

Requests

Requests

Bids

Day Ahead

Energy 

Market

Energy

Transaction

Management

Requests

Real

-

Time

Energy 

Market

Bids

SCs

Bal. 

Sch

.

And bids

( daily )

SE Values,

Constraints,

Outages

(5 min)

Economic

Unit

Set Points,

Net

Tie Schedule

(5 min)

Control Area

Transmission

Model Updates

Regional

Transmission

Model Update

Model

Updates

( quarterly )

Control Area Operations

(State Estimation, ACE, Dispatch Instructions)

CAISO

DSTAR

RTO

West

Real

-

Time

Values

(15 sec)

Approval

Approval

Approval

Balanced 

Sched

Balanced

Sched

Bids

Commitment

Control Area Ancillary

Service Markets

(Regulation, Spinning, etc.)

Regional Ancillary

Service Markets Coordination

(Regulation, Spinning, etc.)

Bids

Commitment

[image: image6.wmf]Regional Networked Market (RNM)

Planning

Scheduling

Operations

Settlements

& Billing

Common Data Repository

Market Participants

RTO Functions

(Transmission Reservation,

Energy Market, Settlements & Billing )

RTO Portals

( Data Entry,

Validation & Reporting )

Portal Technology:

-

Market User Interface 

( Single Stop Shopping )

Internet or VPN

Access

Transport Technology:

Virtual Private Network  ( IP )

Data Extract & Transform

( XML Schema )

Data Load

Data Transform

& Load

Data Extract

( XML Schema )

Data Flow Model

Transport

Technology:

ICCP

CAISO

DSTAR

RTO

West

Note:

Each Participating RTO will require to have developed

for it unique data extracts, transformations, and load services

Dispatch Instructions

to Participants

_1061118396.ppt
Regional Networked Market (RNM)



Major Functions & Data Flow

Market Participants

Transmission

Service

 Reservation

FTR

Market

Operations

Control Area

Outage

 Coordination

Scheduled

Outages

( daily )

Control

Area

Forecasts

Load

Forecasts

( daily )

Requests

Requests

Bids

Day Ahead

Energy 

Market

Energy

Transaction

Management

Requests

Real-Time

Energy 

Market

Bids

SCs

Bal. Sch.

And bids

( daily )

SE Values,

Constraints,

Outages

(5 min)

Economic

Unit

Set Points,

Net

Tie Schedule

(5 min)

Control Area

Transmission

Model Updates

Regional

Transmission

 Model Update

Model

Updates

( quarterly )

Control Area Operations

  (State Estimation, ACE, Dispatch Instructions)

CAISO

DSTAR

RTO

West

Real-

Time

Values

 (15 sec)

Approval

Approval

Approval

Balanced Sched

Balanced Sched

Bids

Commitment

Control Area Ancillary

 Service Markets

(Regulation, Spinning, etc.)

Regional Ancillary

Service Markets Coordination

(Regulation, Spinning, etc.)

Bids

Commitment




















_1061120425.ppt
Regional Networked Market (RNM)





Planning

Scheduling

Operations

Settlements

& Billing

Common Data Repository

 

Market Participants

 RTO Functions

(Transmission Reservation,

 Energy Market, Settlements & Billing )

 RTO Portals

( Data Entry,

 Validation & Reporting )

Portal Technology:

 - Market User Interface 

 ( Single Stop Shopping )

Internet or VPN

Access

Transport Technology:

Virtual Private Network  ( IP )

Data Extract & Transform

 ( XML Schema )

Data Load

Data Transform

 & Load

Data Extract

( XML Schema )

Data Flow Model

Transport

 Technology:

ICCP

CAISO

DSTAR

RTO

West

Note: Each Participating RTO will require to have developed

 for it unique data extracts, transformations, and load services

Dispatch Instructions

 to Participants












_1061107555.ppt
Regional Networked Market (RNM)



Coordinated TTC Calculation

Coordinated FTR Auctions

Regional and Local Planning, 

Security, and Local

Control, Monitoring, 

 and Dispatch Functions

Tie Line Flows, Generator Capabilities and Outputs, 

EHV Facilities Status and Flows Particular to Each Area



Communications

      Technology:

 - ICCP ( real-time info)

 - IP (transaction entry )

 - XML Data Transfer

      (bulk information )

Regional Market: 

Transmission Reservation,

Transaction Entry,

Bidding (Generation & Load ),

Data Entry, and Report Viewing

Portal Technology:

 - Market User Interface 

  ( Single Stop Shopping )

Transmission Reservation,

Transaction Entry,

Bidding (Generation & Load ),

Data Entry, and Report Viewing

 

EMS Technology:

 - Existing Services

Regional Networked Model

Market Participants

Functional Overview

Dispatch Instructions to Participants

CAISO

DSTAR

RTO

West






























