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Note: The WECC Toolkit proposal includes both this EIS tool plus a Seams Coordination tool. A rough draft overview of the proposed WECC Seams Coordination tool is included in Appendix B of this document. 
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Executive Summary
WECC Energy Imbalance Service (EIS) Tool Specification Summary:

Capabilities of tool: The EIS tool provides security-constrained generation dispatch to manage energy imbalance and provide generation redispatch in response to grid congestion. The EIS tool will be integrated with the proposed WECC Seams Coordination tool (a curtailment relief calculator). 
The EIS tool calculates and communicates adjustments to dispatch setpoints for participating resources. The sum of the dispatch adjustments is simultaneously communicated to participating host balancing areas so that aggregate net scheduled interchange adjustments are correct.. 

This tool specification presumes the establishment of new Reliability Coordinator, Transmission Provider and Market Participant (PSE, LSE, and GSE) procedures to manage transmission system physical loading and energy imbalance transactions. The Unscheduled Flow Mitigation Procedure (UFMP) is currently used in the WECC to obtain coordinated congestion management across multiple Transmission Provider systems. However under the WECC Seams Issues Subcommittee toolkit proposal (which includes this EIS function plus the Seams Coordination tool) the UFMP process is augmented in numerous technical aspects. The WECC toolkit proposal would not eliminate the UFMP. The UFMP would be retained primarily to preserve the function of coordinated operation of phase-shifting transformers. This proposal would augment the UFMP and would be integrated into a more comprehensive process with recourse to the UFMP as a backstop in the event offered resource dispatch is insufficient to manage curtailment conditions. The details of the business practice revisions to coordinate UFMP with the proposed toolkit will be developed after the decision by WECC to proceed with implementing the toolkit. 
1.0
INTRODUCTION

The purpose of this paper is to provide a high-level description of the WECC Energy Imbalance Service (EIS) tool and related processes. 
From the outset of the design process the WECC Seams Issues Subcommittee (SIS) recognized that the delivery of electrical power, including energy imbalance and the management of transmission constraints through redispatch are chiefly real time operating issues. Some substantial challenges face the utility industry in the coming years with the increasing penetration of renewable energy resources (VERs). VERs generally are not able to operate at a scheduled output and instead respond to ambient conditions of sun or wind. As a result balancing area variability is increasing. These increasing variable, non-dispatchable flows impact grid operations related to energy balancing. In addition, with less ability to predict the sources of energy inputs to the grid, the risk of congestion increases. These factors are tending to move the WECC footprint from a group of predominantly independent Balancing Areas into a larger integrated electricity market. The recommended WECC EIS tool will facilitate this outcome because it;

· Provides the tools efficiently to manage energy imbalance and congestion redispatch; and
· Allows for the creation of a transparent real time price that mirrors dispatch based on actual supply and demand conditions; and

· It allows participants freedom of choice over how they manage their energy imbalance and redispatch price risk.

2.0
EIS TOOL DESIGN CONSIDERATIONS
The following design considerations are consistent with the proposed WECC EIS tool: 
1. Real-time Energy Imbalance Service pricing is based on actual total demand and actual total generation.

· The WECC EIS tool will calculate locational imbalance prices established by actual offered resources for conditions of sufficient supply to manage energy imbalance and redispatch. Typical technical methods to ensure a valid dispatch solution during periods of local insufficiency will be used (Violation Relaxation Limits).
2. The EIS  tool  addresses both bilateral and spot supplies.
· The EIS market will be based on the aggregation of bilateral and spot transactions. Participants are free to self-schedule, offer bilateral contract positions at a zero price, or enter a price-offer curve for supply.

3. The EIS Operator assumes a role of a physical coordinator responsible for energy imbalance  dispatch and  congestion redispatch.

· The EIS tool will provide a security-constrained economic dispatch capability to serve energy imbalance for participating transmission providers. The EIS Operator serves as the coordinator and settlements agent for this transmission tariff function.

4. The EIS Operator will not have a position in the real time energy markets.

· The EIS Operator is not a market participant.

3.0
THE SCHEDULING AND DISPATCH PROCESS OVERVIEWS

This section provides an overview of the activities needed to accomplish real time coordination - primarily the scheduling and dispatch of generating units to deliver reliably the energy to load and meet bilateral transaction arrangements. Details of each activity are provided in later sections of the paper.

The real time coordination mechanism provides users of the WECC transmission system with:

· The primary responsibility of the EIS Operator is to maintain system reliability by using the information provided by the market participants to continuously match supply and demand;

· Greater assurance of energy delivery for Market Participants through the EIS tool management of transmission congestion (congestion relief responsibility is coordinated through the proposed Seams Coordination tool);

· The ability of Market Participants to either self-provide for their contractual arrangements or sell/purchase from a real time market; and

· Locational energy price discovery.

Scheduling and dispatch of generating units to meet system requirements is directly related to acquiring and acting on certain information. WECC’s real time coordination requires

· Information about load and generation provided from market participants through schedules and offers; 

· Information about transmission, provided from the WECC Reliability Coordinators (and indirectly from WECC Transmission Providers); and

· The methodology (including business practices) by which the information will be used to assure delivery and maintain reliability.

The scheduling “function” provides information to the WECC EIS Market Operator and the EIS dispatch “function” uses the information to achieve a desired outcome (efficient reliability). The scheduling function occurs over a separate time frame starting day ahead up to shortly prior to the operating hour. EIS dispatch occurs in real time, with operating set points communicated to generators providing energy imbalance service (and to their associated balancing areas).

3.1
Responsibilities of the Market Participants, Market Operators, Balancing Authorities and Reliability Coordinators
EIS Participants
EIS Participants will be responsible for scheduling their resources, loads and any bilateral transactions. Generator availability status will be provided to the Balancing Authorities and Reliability Coordinators as well without any offer information. Generator offers will be provided to the EIS Operator with a monotonically increasing (or flat) offer curve as well as ramp rate information, etc.
EIS Operators

EIS Operators will be responsible for: using the resource offers to clear imbalances between loads and resources within reliability limits; accepting offer information from the EIS Participants; determining settlement prices/positions; issuing settlement statements and invoices; and collecting and disbursing settlement funds. The specific details of the functional and systems relationship between the EIS Operators and the WECC Reliability Coordinator will require input and coordination from a policy perspective. Any necessary “walls” will also be discussed by the WECC SIS Policy Task Team and others prior to finalization of this specification. 
The EIS Operator will host the EIS tool in a high reliability, secure computing area with 24x7 support availability and backup site. The EIS Operator will also develop and provide a software test environment to permit evaluation of new model configurations and software functions for both the EIS Operator staff and for EIS participants.  

Reliability Coordinators

Little would change for the Reliability Coordinator. The biggest change would be the provision of transmission grid data by the RC to the EIS Operator to ensure that the EIS Operator had the latest transmission status for the use by the security-constrained economic dispatch.
Balancing Authorities

Balancing Authorities will be responsible for providing information to the Reliability Coordinator as done today. The Balancing Authority operator will see little in the way of changes to their current operations. However the Balancing Authorities will be provided individual and aggregate generator set point data so the aggregate dynamic schedule representation for the variable dispatch set points are correct in the Balancing Area ACE equation. 

Transmission Providers

Most transmission provider tariff service would be unchanged. All firm service delivery arrangements and longer term non-firm service arrangements will continue as normal. However, the sale of hourly non-firm service would be largely supplanted by delivery under the WECC EIS Umbrella Transmission Tariff. In addition Participating Transmission Providers would file to amend their “Schedule 4 – Energy Imbalance” and “Schedule 9 – Generator Imbalance” service schedules to be replaced by the WECC EIS. The EIS Member Transmission Providers will also need to provide data in the role of a Meter Data Management Agent (MDMA) to provide information that supports EIS settlements. The participating transmission providers would be paid a service fee based on cleared volumes of EIS activity; the details of the proposed transmission tariff changes are not included in this EIS tool specification. 
4.0
THE SCHEDULING PROCESS

Scheduling is the process of assuring enough generators are connected to the system, at appropriate locations to meet the load forecast, taking into consideration transmission limitations, transmission congestion, and meeting all the expected needs of generation-based Ancillary Services so that the system will reliably meet the load.

The scheduling process can be broken down into separate periods: day ahead (scheduling) and real time (dispatch). This section will focus on the long term and day ahead time frames.

4.1
DAY-AHEAD SCHEDULING

During the Day-ahead time frame each load-serving entity schedules available generation to meet the hourly load forecast and net interchange for the next day. EIS Participants develop their own load forecast, self-schedule generation that may or may not meet that forecast and report their self-scheduled generation to the WECC Reliability Coordinators. It is assumed that EIS Participants whose self-scheduled generation does not meet their forecasted load would purchase energy through bilateral agreements or from the EIS imbalance service to meet their load obligations plus reserves assuming it is available (the business practices associated with this detail will be addressed in the detailed development process).

4.2
GENERATOR SUBMISSION OF OFFERS

To ensure adequate resources are available to meet real time load, resources identified by the LSEs up to the LSE’s expected needs are required to: 1) self-schedule to meet their load obligations; or 2) offer their output to the WECC EIS for dispatch. Resources that are not designated as EIS-offered resources by the LSEs are not required to be available for EIS dispatch (although it would be in their economic interest to be available). As indicated in Section 7.2, negative offers will be accommodated in the design, in order to prioritize supply reductions during periods of oversupply. 
4.3 USER INTERFACE FOR INTERACTION WITH THE EIS TOOLKIT

The EIS participants will have two methods available to provide and receive information from the EIS tool. A secure web-based portal with an Extensible Markup Language (XML) interface will be available to all authorized users. In addition the EIS tool will support an Application Program Interface (API) for programmatic interaction. (In addition to scheduling and dispatch information, the portal will provide interface for access to settlements information.)

5.0 DISPATCH PROCESS

In real-time operations, LSEs dispatch their self-scheduled generators to meet their real-time load. The EIS Operator performs a near term forecast of expected real-time load and develops and publishes real-time nodal energy price signals based clearing the Security-Constrained Economic Dispatch (SCED) to supply energy imbalance. Generators and load use these prices to decide whether to increase or decrease their participation in the market. Also the real-time Locational Imbalance Price development includes price signals based on any redispatch for generators to relieve transmission congestion.

The SCED program provides price signals for the units that have submitted offers to the EIS Operator. The SCED will have least cost dispatch as its objective function and will be limited to minimizing the incremental cost at each node based upon the units participating in the WECC dispatch. The SCED will run every XX seconds (every XXX scan cycle) and will result in a dispatch price signal sent out to individual generators. Thus, the EIS tool will send an electronic set point to each generator every XX seconds.

5.1
DISPATCH PRICE SIGNALS FROM THE SCED (XX second signals)

The output of the Security Constrained Economic Dispatch program also serves as an input to the Locational Marginal Pricing Preprocessor. As discussed below (see Figure 2 and the discussion on the LIP Preprocessor below), the generators will be paid nodal prices based on their actual output levels, with imbalance volume calculated as (Scheduled MW – Actual MW), thus they have an economic interest in following the leading (SCED) price signals sent out by the EIS Operator. 


[image: image1.wmf] 

5 minute 

LIPs for all 

locations

 

Real

-

Time

 

Data

 

State

 

Estimator

 

LIP

 

Preprocessor

 

LIP

 

LIP

 

Contingency

 

Processor

 

Generator 

Offers 

 

Security Constrained 

Economic Dispatch Rates 

(SCED) 14 

sec price signals

 

SCED and

 

Dispatcher

 

Input

 

Binding Transmission

 

Constraints

 

Flexible Generating

 

Units and offers

 

Energy Demand

 

Generator MW

 

System Topology

 

Locational Imbalance Pricing Model

 

Figure 2: 

 

Locational 

 

Imbalance Pricing Model

 


The SCED XX second price is used to determine the expected output levels (i.e. where a unit should be), based upon the offer curve submitted to the EIS Operator.

5.2
EIS DISPATCH DURING CONSTRAINED CONDITIONS (LIP CONTINGENCY PROCESSOR)

The EIS Operator (EO) will monitor security limits on a continual basis. When a security limit is about to be reached, the EO will use the Locational Imbalance Pricing Contingency Processor (as depicted in Figure 2) to determine the appropriate action to remedy the constraint. The Locational Imbalance Pricing Contingency Processor (LIPCP) provides the operator with solutions to the constraint ranked by cost per MW impact. In some cases the constraint identified by the contingency processor will be addressed through an operating guide or remedial action scheme and no redispatch is required. If the EO disagrees with the SCED solution, the SCED/EMS solution can be overridden. The LIPCP module will also include an electronic log, which provides an audit trail to ensure the actions taken by the EO are consistent with the objective function of least cost dispatch. 

If the appropriate SCED/EMS/Dispatcher action is to run out-of-merit order generation, the locational prices will diverge and there will not be a single footprint-wide EIS clearing price. 
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6.0
FORMATION OF THE LIP 5 MINUTE PRICES

There are a number of both pre- and post-processing tools that the EO will use to establish the locational prices. The tools needed to accomplish this process are depicted in Figure 2 and are listed below:

· State Estimator

· LIP Preprocessor

· LIP Contingency Processor

· LIP Processor

For clarity, these processes and tools are discussed as discrete items. In practice, these tools may be integrated together in a single software package. The LIP Contingency Processor was covered in section 5.2.

6.1
STATE ESTIMATOR

The State Estimator is a standard power systems operations tool that is designed to provide a complete and consistent model of the conditions that currently exist on the WECC power system based upon metered input and an underlying mathematical model. The State Estimator is used to provide a complete and consistent solution for the observable portions of the bulk electrical network. The output of the state estimator is used in both the Security Constrained Economic Dispatch computer program as well as the Locational Marginal Pricing program.

Data redundancy and the underlying physical and mathematical relationships provide a solution with less error than the original measurements. The State Estimator can correct bad data and calculate missing data in the model. 

The existing WECC Reliability Coordinator State Estimator software and solved cases will be used by the WECC EIS tool. 

6.2
QUALIFICATION OF UNITS IN SETTING THE LIP (LIP PREPROCESSOR)

In calculating the LIPs, generating units must be “qualified” as a marginal unit – that is, units that are allowed to set the price at their and other buses. This qualification step is the responsibility of the Locational Imbalance Pricing Preprocessor (LIPP). The LIPP compares the “ideal” output of each unit, based on its offer curve and the dispatch signal (last advisory price signal or manual instruction), with its actual output. Units that had an output less than 110% of the “ideal” MW output for 9 or more of the twelve 5-minute periods of the preceding 60 minutes are qualified to set the locational marginal price. Units with output greater than 110% for 4 or more of the twelve five-minute periods for the preceding 60 minutes are disqualified from setting LIP
. Must-run units and energy deployed from Operating Reserve resources are also disqualified from setting the LIP. This qualification step also applies to units serving bilateral transactions that submitted offer curves to the EIS Operator.

Offered Units that are operating at an output level less than the desired setpoint are not subject to explicit penalties. These “under performing” units are paid the LIP for their output and have a lost opportunity cost for the difference between actual output and the set point output (as suggested by the EIS tool SCED signal). Self-dispatched units which under-generate must purchase their shortfall relative to their scheduled output at the LIP price times the error volume. 
With this subset of qualified generators, transmission constraints and system topology data, the 5-minute LIPs can now be calculated. Units that were disqualified by the LIPP preprocessor become price takers and qualified units get at least the offer price implied by their actual output or the higher LIP set by another qualified unit. 

6.3
CALCULATION OF THE LOCATIONAL MARGINAL PRICE (LIP PROCESSOR)

Locational Imbalance Prices (LIP), Figure 3, will be based on actual total demand and actual total generation as determined by the EO for the LIP spot market. The calculated LIPs will be based on the marginal offer cost of dispatching generation (and demand response) to meet an increment of load at each node on the system, while ensuring that the transmission constraints in and on the boundary of the EIS footprint are not violated
. The locational imbalance price may also be expressed as the sum of: (1) the price of energy at a reference bus, (2) a congestion component, which may be positive or negative, and which reflects the difference between transmission congestion costs incurred to meet an increment of load at that bus and transmission congestion costs incurred to meet an increment of load at the reference bus, and (3) a loss component, which reflects the marginal losses at the bus of concern relative to the reference bus. 

The Locational Imbalance Pricing Program is an incremental linear programming formulation around the current operating point. The LIP Program is formulated such that the optimal solution will be very close to the current system operating condition. Inputs into the Locational Marginal Pricing Program (LIP block in Figure 2) are the flexible generating units from the LIP Preprocessor, actual generation, load and system topology from the State Estimator, and binding constraints from the LIP Contingency Processor. The LIP Program will run every five (5) minutes and will calculate the nodal prices for all locations.
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Based on actual generation and load, hourly LIPs will be determined by quantity-weighting the 5-minute prices at each node and will be used for settlements of the real-time Energy Imbalance Service. Generators would be settled at their respective nodal LIPs, while loads will have the option of nodal or weighted-nodal (zonal) pricing. The EO would charge bilateral schedules for congestion between the points of injection and withdrawal to the extent the bilateral schedule incurred a curtailment obligation. Bilateral schedules which originate or terminate outside of the EIS footprint are not eligible for EIS settlements. [Note - Verify against SPP design.] 
The EIS security-constrained economic dispatch tool will evaluate supply offers using incremental loss impacts in the algorithm. Deliveries of energy under the EIS will supply these incremental losses and will not deliver OATT-based system average losses. 
6.4
INCLUSION OF MARGINAL LOSSES AND ANCILLARY SERVICES IN NODAL PRICES

Since the EIS will supply aggregate imbalance it would not be a simple matter to impute a system average loss calculation from all sources to all sinks. It would also be prohibitive from an efficiency standpoint to dispatch using pancaked average losses when only actual incremental losses are incurred. The state estimated model provides the foundational information used to calculate incremental losses; it is reasonable to propose their use by the EIS tool. 

6.5 SOME CHARACTERISTICS OF LIP NODAL PRICES

The EIS tool design is comparable to the EIS used by the Southwest Power Pool Regional Transmission Organization (SPP RTO). Some administrative and tariff differences in the WECC EIS proposal are due to the different structure and implementation requirements in the West. The list below provides some discussion points and areas of similarity between the WECC EIS and the SPP EIS designs. Obviously this list is not exhaustive of the potential comments or observations. It is provided to assist the reading in developing an understanding of the characteristics of the tool:
· The LIP at a node is the incremental cost to serve one increment of load at that node.

· The LIP at a location is not necessarily equal to the offer of any single generator. It is not the offer of the last generator dispatched in a “zone.”

· A generator’s offer will generally set the LIP at its location when the generator capacity segment is only partially dispatched (unless it is at its minimum, or being held down to provide regulation, spinning reserves, or to serve must-run requirements).

· If a generator capacity segment is fully dispatched by the EIS tool, the LIP will be determined by the offers of other generators and will be greater than or equal to the generator’s energy offer for that last increment of energy. 

· If an offered generator capacity segment is not dispatched, the LIP will be less than its energy offer. (Unless the resource was disqualified from eligibility to set LIP due to prior non-performance.) 
· The LIP can differ between two buses even if a line between them is not at a limit. 

6.6
LIP AUDIT AND VERIFICATION PROCEDURES

The WECC LIP calculation will be repeatable and can be audited. All input and output data will be retained for each 5 minute interval. Therefore, the LIP calculation for any five-minute interval can be recalculated in an off-line mode.

To ensure that LIP values are accurately calculated and consistent, WECC will run an LIP verification procedure. WECC staff will review dispatcher logs, program error logs and LIP results for each interval of the previous operating day and notify the EIS Settlement group upon verification.

6.7
EIS INFORMATION PORTAL PROVIDED 

A WECC EIS website (a “portal”) will have an Operational Data page to provide the current five-minute and hourly integrated LIP values for selected points and provide other real-time market information. 
LIP values posted on the portal will include:

· Selected nodal prices

· Selected load-weighted zonal average LIPs

· Trading Hub LIPs

Transmission customers of participating transmission providers will have the option to use the portal to submit their schedules and resource offers.  The portal may also be used to view settlements information by transmission customers of participating transmission providers. Information logs of transmission customers’ point to point and network transaction curtailments due to grid congestion will also be available through the portal. 
Participating transmission providers may use the portal to upload meter data in support of settlements. 

The EIS tool will also include a software application interface which will support automated provision and viewing of information available via the portal. 

7.0
EMERGENCY PROCEDURES

Emergency procedures may be needed for a multitude of problems. At this time, the high-level design specification will only address generator deficiencies, light load generation emergencies, and transaction curtailments. Additional details on emergency procedures may be provided as part of future mid-level and detailed-level design specifications. 
7.1
GENERATION DEFICIENCIES

If the WECC EO determines that EIS-dispatched resources combined with the resources operating on a self-scheduled basis are not sufficient to supply anticipated EIS energy or redispatch requirements, the WECC will notify the RC and affected Balancing Authorities to coordinate action pursuant to established procedures. 

The actions of the RC or BA to ensure sufficient supply resources are not anticipated to change in response to the existence of the WECC EIS tool. 
7.2
LIGHT LOAD GENERATION EMERGENCIES

If the WECC EO determines that EIS-dispatched resources can no longer balance to decreasing load by reducing the setpoint of dispatchable offered resources, the EO will notify the RC and affected Balancing Authorities to coordinate action pursuant to established procedures. The EIS tool will accommodate negative-price offers from resources in the Security-Constrained Economic Dispatch algorithm, to provide a method to allocate curtailment instructions on the basis of price among otherwise equivalent offered resources during surplus conditions. 
The actions of the RC or BA to mitigate surplus supply conditions are not anticipated to change in response to the existence of the WECC EIS tool. 

7.3
TRANSACTION CURTAILMENTS

The EO will use the Unscheduled Flow Mitigation Procedure (UFMP) to implement transaction curtailments on Qualified Paths when EIS redispatch resources are insufficient to mitigate congestion. 
A curtailment responsibility calculation tool (similar to CAT in the SPP or IDC in the Eastern Interconnection) will be developed as part of the toolkit for managing the EIS market. The curtailment responsibility calculation tool development may be achieved by augmenting the capabilities of the existing webSAS architecture, however issues with the tool funding and control by WECC instead of the current user’s-group would need to be addressed. 

The implementation phases of augmenting the curtailment responsibility calculation tool may begin independently of the overall decision on the WECC EIS. Funding for this component could also likely be addressed under the current WECC RC structure as an added toolkit item for the RC. But proper function of an EIS will require input to the scheduling system from the curtailment tool in order to perform accurate settlements. A discussion of the augmentation phases is included in Appendix B. 

8.0
THE ROLE OF THE BALANCING AUTHORITY AREA OPERATOR 

The WECC EIS footprint will not change the size or composition of current Balancing Authority Areas within the WECC. Some WECC BA roles will change. 
With the WECC EIS implementation the Balancing Authority Area Operator will file an amended Open Access Transmission Tariff (OATT) “Schedule 4 – Energy Imbalance” and “Schedule 9 – Generator Imbalance”. This change will reflect the use of the regional balancing market to address energy imbalance. The remaining OATT ancillary service schedules will remain unchanged. 
8.1
REGULATION AND FREQUENCY CONTROL

Individual Balancing Authority Areas will remain responsible for providing regulation service. Thus, the Balancing Authority Areas will be sending out signals to units on Automatic Generation Control (AGC) every four seconds. BA units providing regulation service must be coordinated with the EIS footprint to avoid energy imbalance settlement exposure. 
8.2
CONTINGENCY RESERVES

The WECC EIS Toolkit Proposal
 does not anticipate a WECC-wide solution for contingency reserves. Balancing Authorities and Reserve Sharing Groups would continue to self-provide these services. The activation of contingency reserves would be treated from the EIS settlement perspective as a scheduled delivery not subject to imbalance settlement. However for this exemption from EIS settlement exposure to function properly, deployment of contingency reserves will require coordination with the WECC EIS Market Operator.  
8.3
NET SCHEDULED INTERCHANGE

The EIS tool will recalculate the targeted net scheduled interchange between participating WECC Balancing Authority Areas every five (5) minutes based on the output from the SCED. The EIS tool will provide set points to each generator responding to dispatch instructions and will provide an aggregate set point value to the Balancing Area for use in managing the Area Control Error. The generator set points ramp from the previous EIS target set point to the new EIS target set point on a linear basis. The total net interchange schedule will be based upon the dispatch signals generated by the EIS SCED program, transmission schedules submitted by EIS Participants, and the expected forecast of load for the upcoming five-minute period. 

Tagged scheduled interchange transactions which originate or terminate outside the EIS footprint will not be dispatchable by the EIS tool. The EIS tool will accept external dynamic dispatchable resources in the EIS security-constrained economic dispatch solution, subject to development of detailed business practices. 

The individual Balancing Authority Areas will continue to manage the Area Control Error and be subject to NERC control performance and disturbance standards. Accordingly, each Balancing Authority Area will be responsible for providing regulation service and sending out control signals for regulation to units on Automatic Generation Control (AGC).

9.0
INTERACTION OF THE EIS TOOL AND TARIFFS
This Paper lays the foundation for the development of a Real-Time Energy Imbalance Service tool that facilitates efficient energy balancing and management of transmission congestion. These rules for the EIS tool will be implemented under a WECC Umbrella Transmission Tariff. The tariff will address recovery of EIS administrative costs, transmission service cost recovery and replacement of individual provider OATT Ancillary Service Schedule 4 – Energy Imbalance Service. Further details of the proposed tariff are under development by the WECC SIS group. The tariff component is not expected to change the fundamental scope for the EIS tool outlined in this high-level design specification. 
The established markets in WECC: CAISO and AESO will not participate in the EIS footprint directly. In the future market-to-market seams coordination agreements could be developed in a manner comparable to developments in the Eastern Interconnection. The proposed WECC Seams Coordination tool is a companion function to the EIS tool which will manage the allocation of curtailment responsibility for grid congestion between the EIS footprint and external entities.  

APPENDIX A - DEFINITIONS

Ancillary Services: As defined in FERC-approved Open Access Transmission Tariffs

Area Control Error (ACE): The instantaneous difference between net actual and scheduled interchange, taking into account the effects of frequency bias including a correction for meter error.

Automatic Generation Control (AGC): Equipment that automatically adjusts a Control Area’s generators from a central location to maintain its interchange schedule plus frequency bias

Balanced Schedules: Schedules that exactly match generation to forecasted load.

Bilateral Market: Market where services/products are bought and sold between two parties.

Bilateral Transactions: Those generation capacity or energy transaction that use Firm or Non-Firm OATT Point-to-Point (PTP) transmission service within, through or out of the WECC. Bilateral transactions also include capacity or energy transactions that use Firm or Non-Firm PTP transmission service under existing agreements with transmission owners on the WECC system. Bilateral transactions utilizing the WECC transmission system will be reported to the WECC.

Balancing Authority Area (BAA): An electric system or systems bounded by interconnection metering and telemetry, capable of controlling generation to maintain its interchange schedule with other Control Areas and contributing to frequency regulation of the interconnection. (NERC)
Covered Schedules: Schedules that have explicit transmission rights.

Distribution factor impact: The portion of a flow from an interchange transaction or other delivery upon a limiting element.

EIS Footprint: Real-time energy spot service established to coordinate real-time generation dispatch to ensure reliable and secure energy delivery and to maintain power system energy balance between generation and load.

EIS Participant: A generator or load-serving entity located in a BAA in the EIS footprint.

EIS Tool: The security-constrained economic dispatch capability developed and deployed based on this specification and associated operating and business practices.

Generator Offer Data: Generator unit-specific data needed for consideration in the EIS Tool. An offer contains information of minimum and maximum offered generation level and a monotonically non-decreasing price offer for energy within that range. 

Impacting transaction: Any transaction that has an impact on a limiting element greater than the minimum impact threshold.

Limiting element:  The element that is either 1) physically loaded to its maximum rating; or, 2) would be following the limiting contingency. Thus, the limiting element establishes a system limit.

Load Serving Entities (LSEs): Entities that are responsible for making arrangements to serve load within the WECC.

Locational Imbalance Price (LIP): The marginal price to provide an increment of energy at that location.

Meter Data Management Agent (MDMA): An entity certified by the EIS Operator to provide billing meter reading data to support the EIS Invoice and settlements process. 
Minimum impact threshold: The lowest distribution factor or physical flow contribution limit used to determine relief requirement for transactions.  Transactions with an impact threshold below this level will not be curtailed to provide relief on the limiting element. For example, the minimum impact threshold used for the Interchange Distribution Calculator in the Eastern Interconnection is the lower of 5% (verify) or 1MW. 

Must Run (RMR): Generators required to run regardless of economic merit or pre-existing delivery obligations. A generator is typically designated RMR for power system stability, voltage support and/or transmission congestion problems associated with serving load.

Net Load: The term Net Load for any Load Serving Entity shall mean, for any clock hour:

(a) Net generation by the Load Serving Entity's facilities; plus

(b) Net receipts into the Load Serving Entity's system; minus

(c) Net deliveries out of such Load Serving Entity's system

(Note – this is copied from the SPP Criteria – need to confirm for WECC)
Node(s): A node is a point on the transmission network where generator(s) and/or load(s) are connected. Nodes are frequently substations, but not all substations are nodes.

Nodes and Zones and the Calculation of zonal prices for loads: In nodal pricing, bids are used to define the marginal cost of serving load at each location. In zonal pricing, nodes are aggregated into zones in which nodal prices are anticipated to be similar. Under zonal pricing, the price for the zone is used to price spot market purchases.  The averaging of nodal prices are driven by metering limitations and the desire to protect smaller end-use customers.

Non-Firm Point-to-Point Transmission Service: Transmission service provided under the Regional Tariff that is reserved and scheduled on an as-available basis between Points of Receipt and Delivery pursuant to Part II of the Tariff.

OATT: Open Access Transmission Tariff, is the Tariff approved by the Federal Energy Regulatory Commission (“FERC”) complying with FERC Order 888 and 889, providing nondiscriminatory transmission service.

Point of Receipt (POR): A location that the transmission service provider specifies on its transmission system where an interchange transaction enters or a generator delivers its output.

Point of Delivery (POD): A location that the transmission service provider specifies on its transmission system where an interchange transaction leaves or a load-serving entity receives its energy.
Price Taker: A resource willing to take the market price for its service.

Price-offer curve: An offering by a EIS Participant to the WECC comprising monotonically increasing values representing their offer of price per megawatt generated.

Ramp or Ramp Rates: The rate at which a generating unit can change it’s output. Limitations on the movement of generation can limit the change in transactions or schedules.

Security Constrained Economic Dispatch (SCED): The real time economic dispatch of generation to meet load, constrained to meet security and reliability requirements based on potential power system stability, voltage support and transmission congestion problems associated with serving that load.

Reliability Coordinator: An entity that provides the security assessment and emergency operations coordination for a group of Control Areas. Security Coordinators shall not participate in the wholesale or retail merchant functions.

Self Scheduling: The practice of market participants scheduling their own generation or load to meet their obligations.

Self-Scheduled LSE Resources: LSE Resources scheduled by the LSE to meet at least part of its load obligations.

Spot Market: Market that provide a real-time price of service/product.

State Estimator: A computer program used to provide a complete and consistent solution in near real time for both the measured and non-measured parameters of the electrical network.

Zones: A zone is a combination of nodes (based upon the 5-minute State Estimator load weighted average nodal prices within the zone).
APPENDIX B
Seams Coordination Tool: Curtailment Responsibility Calculation Tool

Phased Augmentation

[Note – this section will eventually be revised into more of a high-level design specification for the Seams Coordination tool rather than a process overview. The phase descriptions can be retained for discussion of the implementation steps.] 
Overview: Phase 1 and 2 implementation elements: 


Bolster WebSAS functions: 

Use RT Topology from WWSM; 

Derive elemental distribution factors not zonal; 

Add “flowgate on the fly” capability; 

Develop policy to discourage use of proxy flowgates; 

Mesh WebSAS tool and congestion management process with UFMP 

Overview: Phase 3 and 4 implementation elements: 


Provide imbalance and redispatch features; 

Develop a method for an imputed PTP transmission service charge 

Develop a rate and revenue allocation for imputed PTP to involved Transmission Providers; 

Mesh congestion management with ITAP or DSS or related existing dispatch 
setpoint tools.

Detailed components of phase steps: 

Phase 1: 

· Generator Point of Reciept (POR) and Load Serving Entity Point of Delivery (POD) for tagged flows would be represented through a naming registry to ensure accurate mapping to grid model.
· Potentially overloaded grid elements are nominated to the tool in advance of congestion limits by the Transmission Providers and Reliability Coordinator.
· Specific line/transformer elements are modeled for calculating distribution factor impacts, not aggregations of elements.

· Distribution factor impacts are calculated for both direct overload or for contingent overload. The distribution factors for contingent overload are calculated with the contingent element removed from the model. The specific limiting contingency distribution factors would be used to allocate curtailment responsibility. (Note: WebSAS already has this capability “under the hood” but it is not use for curtailment responsibility allocations.)
· All transactions of comparable service priority above the minimum impact threshold on the limiting facility will be curtailed prior to curtailments of the next higher curtailment priority service. Firm curtailments will be allocated pro-rata between point-to-point and native network delivery rights. (Note - The firm pro-rata piece may have to wait for the development of the NNL component in phases 2 or 3.)

· All transactions above a minimum distribution factor impact threshold (e.g. perhaps 5%) and above the minimum physical impact threshold (e.g. above 1 MW) would be evaluated for curtailment on a distribution-factor weighted curtailment basis.
· The weighted distribution-factor basis, also known as the “PTDF-squared” method, will be used to establish comparable pro rata curtailments within the marginal curtailment priority bucket.
· Both tagged and untagged (NNL) impacts are evaluated only on a forward flow basis, without a netting calculation. ((Note - The NNL piece may have to wait for the development of the NNL component in phases 2 or 3.)

Phase 2:

· Unanticipated overloaded grid elements can be added to the congestion management tool within hours.
· The actual grid topology from the West-Wide System Model will be used in calculating the distribution factors for the current operating conditions.
· Methods for approximation of the NNL impacts must be defined. For example, options include a peak-hour of day static approximation or use of the West-Wide System Model to snapshot untagged flows within each balancing area.

Phase 3: 

· The tool will evaluate the flow impact of untagged delivery on the limiting element, including native network resources to native load delivery.
Phase 4: 

· Redispatch transaction deployment based on security-constrained economic dispatch evaluation of voluntary ind/dec offers would be used to manage redispatch relief provide on the limiting element (binding constrint).

· Imputed point to point service would be billed to recipient of redispatch relief (i.e. the party with a relief obligation for their impacting transaction which elects to purchase redispatch service) 

· Balancing transactions are deployed at 15-minute intervals to assist with the integration of variable output generation resources such as wind and solar. The balancing transaction threshold is large enough to avoid spot balancing “hunting” but small enough not to be considered a contingency reserve deployment issue. 

· Imputed point to point service would be billed to recipients of the balancing energy (i.e. the balancing area or participating LSE within the BA which obtained the discounted energy)

Phase 1 and 2 functionality described above could be provided through modifications to the existing WECC WebSAS service. Associated policy and procedures for Reliability Coordinators and Transmission Providers would be updated in order to incorporate use of the tool into daily reliability oversight and operations. 

Phase 3 and 4 each include increasing degrees of integration with the WWSM or equivalent data and could likely be provided through upgrades to the WebSAS or through deployment of an alternative transaction-clearing interface.  

This curtailment responsibility calculation tool can be developed independent of the remaining EIS market functions, but will need to integrate with the EIS market software. . 

APPENDIX C

Some notes and material from prior SIS Tools Task Team meetings:

Curtailment Priority for Delivery with Multiple Priority Reservations:

The applicable transmission curtailment priority for service which uses multiple legs of transmission from different providers may be as follows: 

1) If the limiting element is on a Transmission Provider system where the impacting transaction has purchased transmission service, the applicable curtailment priority will be the level purchased on the Transmission Provider system. (Verify this is described as the Constrained Path Method in the EI.) 

2) If the limiting element is on a Transmission Provider system where the impacting transaction has not purchased transmission service (i.e. is “loop flow” or “unscheduled flow”), the applicable curtailment priority will be the lowest level of service purchased on the chain of reservations used by the impacting transaction. (Verify this is called the Weakest Link Method in the EI.) 

3) If a point-to-point tagged flow or a non-tagged calculated flow has an impact on the limiting element below the minimum impact threshold, no curtailment will be applicable. The minimum thresholds include both absolute MW impact (e.g. less than 1MW exempt) as well as distribution factor (e.g. less than 5% exempt). 
The following illustration summarizes the curtailment priority concept: 


[image: image2]
The details for EIS and seams coordination policy around curtailment responsibility will be established during the detailed design specification and business practice drafting stages. These will occur if/when WECC elects to pursue development of the EIS toolkit. 
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For the Constraint on System C


1.  A-Z Schedule treated as Priority 7 


2.  E-Z Schedule treated as Priority 5 (>5% impact on C but service not bought on C’s system)


3.  TP C is ok with his tariff and will not have to curtail firm native use or the A-Z schedule while non-firm is using its system.





�








� These rules inhibit potential gaming actions by resources. 


� The EIS tool would only monitor and enforce flow limits on external constraints (non-EIS footprint) pursuant to a seams coordination agreement or the process steps of the Unscheduled Flow Mitigation Procedure. 


� The EIS business practices will need to be developed for implementation. These EIS business practices will be developed during the detailed specification and process development stage.
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Figure 2: 
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Figure 3: Cost of marginal losses will not initially be implemented: Cost of Energy in Real TimeEIS Market
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