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1.0 Executive Summary

This reference paper broadly describes Grid West’s approach to congestion management.  The paper identifies all Grid West services and functions that serve to manage congestion in the Grid West Managed Transmission System (GWMT) in different time periods.  As part of our presentation, we will compare and contrast Grid West's congestion management approach with those employed in other parts of the country where the transmission system in centrally administered/operated by the existing RTOs and ISOs.  One area where Grid West's approach fundamentally contrasts with the prevailing congestion management approach is in forward congestion management.
  Hence, to provide the necessary context for our overall presentation, we first compare and contrast Grid West's fundamental forward congestion management philosophy with that chiefly used in other parts of country and draw major conclusions based on that comparison.  The paper then reviews Grid West services and processes to show how congestion management is woven into the fabric of the Grid West market and operational design. 

The paper concludes that although Grid West's planned forward congestion management approach is fundamentally different from those used elsewhere in the country; it can still be very effective in meeting the business needs of GWMT as related to forward congestion management.  The paper also shows that for planning and operations, Grid West uses essentially the same congestion management approach as those prevalently used by existing RTOs and ISOs.  Finally, the paper concludes that Grid West can, by and large, use the same commercial technologies currently in use by the existing RTOs and ISOs to conduct its congestion management functions.

2.0 Review of Prevailing Forward Congestion Management Approaches

There are two fundamental approaches to managing forward congestion management in a centrally administered transmission system such as the one envisioned for Grid West: congestion management as part of the energy scheduling process or congestion management by managing the right to schedule energy.  With the advent of open transmission access, both methods have been considered and adapted.  Individual transmission owners continued to grant physical transmission rights under Order No. 888 Open Access Transmission Tariffs (OATTs).  These physical rights were normally contract path based.  Problems associated with the contract path model have lead to consideration of flow-based methods for issuing physical transmission rights,
 as adopted by the Grid West proposal.

2.1 Adapting to Open Access
ISOs or RTOs have been formed in various parts of the US to facilitate transmission open access.  In the Northeastern US, where tight power pools existed prior to Order No. 888, existing pool dispatch models were adapted to managing transmission congestion for all transmission users.  This was a natural evolution of their pre-existing approach to pooled generation dispatch.  In this approach, all transmission users receive a direct congestion charge which can be offset (i.e., hedged) by ownership of Financial Transmission Rights (FTRs).  Pre-existing physical transmission rights have been mostly converted into FTRs as part of the transition process.  Most of the RTOs formed outside the Northeastern pools have also adopted, or are moving toward adopting, this type of financial rights model.

In areas where tight power pools did not exist prior to Order No. 888, there has been ongoing debate about the relative merits of adopting a pool dispatch method versus the alternative of extending the physical rights model to use flow-based methodologies for issuing transmission rights.  In the Northwest, pool based dispatch has been particularly controversial.  Resistance to the RTO West proposal for a day-ahead energy market and financial transmission rights made it clear that progress to solve the Northwest’s transmission service needs required re-examination of the transmission service model.  As a result a flow-based, physical injection-withdrawal rights (IWRs) model was proposed for Grid West.  It is an extension of the current practice of using scheduling rights but with the flow-based implications of a transmission right being explicitly considered at the time the right is issued.  It also allows pre-existing transmission rights to be used as they are today without requiring conversion of those pre-existing rights .

2.2 Contrasting Grid West's Forward Congestion Management Model

Grid West's flow based physical scheduling process requires that all Grid West participants who intend to schedule energy on the GWMT must have applicable physical transmission rights for their schedules.  Such rights must have proper duration and cover points of injection and withdrawal associated with the energy schedule.  Hence, Grid West participants must acquire all the necessary transmission rights in advance of scheduling their energy transactions.  Grid West forward congestion management processes, principally deployed through its recurrent reconfiguration service (RCS), are intended to enable Grid West participants to acquire such rights in the form of Injection/Withdrawal Rights (IWRs).  The Grid West RCS process ensures that all issued IWRs fall within GWMT capacity limits while taking into consideration all existing obligations on the grid.  Hence, Grid West manages congestion on an ex-ante, physical basis.  The congestion potential of a Grid West participant’s rights have already been dealt with at the time the rights are issued, so that fees associated with those rights are de facto forward congestion charges.  As a result the right holder will know with certainty whether its energy schedules will be accepted before the scheduling process even begins.

Most existing RTOs and ISOs in North America use their Day Ahead (DA) market for energy scheduling and the bulk of their pool-dispatch-based, forward congestion management.  In these DA markets, market participants submit bids to buy energy, offers to sell energy, and submit their bilateral energy schedules, without regard to availability of transmission capacity and without advance knowledge of congestion charges.  RTOs/ISOs use a DA market's auction algorithm to determine whether and how much of the energy offers, bids and bilateral schedules can be awarded based on the available transmission capacity and prices submitted for the energy offers, bids, and bilateral schedules.  This is a pool based dispatch to serve load from offered resources with bilateral transactions being represented as fixed generation and loads.  The final congestion related charges for the awarded energy offers and bids, and for accepted bilateral energy schedules will be known at the conclusion of the DA market.  Congestion charges are indirectly allocated to awarded energy offers and bids based on locational marginal prices (LMPs) at each particular location, and directly allocated to bilateral transactions based on the difference in LMPs at the injection and withdrawal locations of the bilateral schedule.  In short, all forward congestion management activities in these RTOs and ISOs are performed on an ex-post and financial basis, i.e., effectively after energy scheduling is completed.  In order to manage risk and bring transparency to ex-post congestion management approaches, financial hedging instruments called Financial Transmission Rights (FTR)
 have been devised by these RTOs and ISOs.  An FTR provides immunity to its owner from congestion charges across locations that constitute the two ends of the FTR up to the magnitude of the FTR and can be used by the owner to essentially ensure that an energy schedule or offer/bid that is commensurate with the FTR is accepted by the RTO/ISO
.  Because FTRs typically have a term of a month or more, FTRs provide only an approximate hedge of hourly congestion charges.

Table 2.2 below, provides a side-by-side comparison of the principal features and business impact of these two forward congestion management approaches, namely Grid West's planned ex-ante solution and more prevalent ex-post solutions.  This comparison points up key distinctions and some of the strengths and weaknesses of each method

Table 2.2 Basic Comparison of Ex-Post & Ex-Ante Forward Congestion Management (CM) Methods

	CM Feature
	Ex-Post Congestion Management Approach
	Grid West's Ex-Ante Congestion Management Approach

	Transmission access for energy scheduling
	All schedules are accepted with or without transmission rights. Any resulting overloads are cleared through energy offers and bids. 
	Schedules are accepted only from those who have transmission rights. These rights may be existing rights or new rights obtained in advance of scheduling process through rights trading or expansion.

	Efficient Use of Transmission Capacity
	Since, in its ideal form, no capacity is reserved for existing rights, all transmission capacity is made available as part of the DA energy market.  Transmission capacity is allocated to those participants who value it the most, as revealed by their energy offer/bid prices and the transmission prices submitted for their bilateral energy schedules.  Hence, unavailability of rights will not interfere with the full use of actual transmission capacity to accommodate scheduled transactions and the matching of bids to buy and sell energy.  
	Since transmission rights will be required prior to submitting a schedule, there is potential that some flowgate capacity will go unused if those who have rights on such flowgates do not schedule energy against their right.  This inefficiency should diminish over time as Grid West participants who own rights on these transmission flowgates recognize the value of their rights and use Grid West's recurrent RCS processes (or bilateral markets) to sell unneeded rights.

	Risk Management and Hedging
	Transmission congestion charges are unknown to market participants until such time that the DA market is complete and all schedules are finalized.  The result is that those who act as price takers may experience "sticker shocks" and those who have submitted prices with their energy offers/bids or bilateral schedules may see their offers/bids/schedules only partially filled, if at all, if their prices were not low/high enough.  Typically the operators of these systems offer Financial Transmission Rights (FTRs) as a hedge against both these risks.  An FTR returns a payment to the customer equal to the congestion charge that would be levied against a schedule that matches the definition of the FTR.  However, FTRs are normally applicable for one month to one year timeframe and are rigid in their structure.  Also in rare cases where several market participants have FTRs in excess of available transmission capacity; their schedules may be curtailed even if they priced it at the highest allowable value.  An obligation FTR in a counterflow position could also force its owner to pay fees that are unbounded and cannot be hedged.

	All energy schedules are automatically hedged because the rights that provide the hedge against congestion are a prerequisite for scheduling. The numerous timelines of the RCS and the ability to acquire and use long term rights ensure that hedging can be achieved for any desired period beyond the operating day. 

	Treatment of Existing Rights
	Some RTOs and ISOs account for existing rights by taking the corresponding transmission capacity out of the DA and forward markets.  However, in most cases, existing rights and their flexibilities are being gradually or abruptly converted into FTRs and ARRs (Auction Revenue Rights) using their single point to point structures.
	All existing rights and their flexibilities are fully respected.  Grid West participants may use their right and its full flexibility for their own scheduling needs or offer their right or its flexibility into the RCS for acquisition by other Grid West participants.

	Transmission Investment
	Market based investment costs for network transmission expansions are normally recovered through a combination of regulated rates and FTR (and/or ARR) ownership by the investor.  Those who will benefit from the reduction in congestion cost, are the most likely to fund an expansion, in effect this is the beneficiary purchasing a future reduction in its congestion costs. After the expansion is complete, congestion usually (at least temporarily) disappears and FTR values diminish to zero.  While the funding party has realized the desired reduction in congestion cost, so has everyone else (free-rider concern).
  Hence, the FTR portion of revenue recovery provides very little to no incentive for transmission investment.  In the longer run, and depending on transmission use pattern, FTRs should become valuable again. But, this potential long-term value has not generally been sufficient incentive either.

	Market based investment costs for network transmission expansions are normally recovered through a combination of regulated rates and IWR ownership by entity making the investment.  Those who wish to increase energy movement across the network (a de facto reduction in congestion) are the likely funders of expansion.  This is a forward sale of the new transmission capacity based on its long term value to the beneficiaries of the expansion.  In this case since Grid West participants must acquire transmission rights in order to schedule their energy transactions, the IWRs should have some value from the very beginning.  This value may be low at the start, but would tend to rise depending on the future transmission use pattern.  Grid West’s issuance of IWRs to parties making expansion, is an immediate, direct benefit that enables them to move energy across the network they could not move prior to construction.  With the IWRs having the same life as the facilities built to enable their issuance, the expanding parties have the assurance that their investment also has an identifiable value in the future (the ability to move energy between named points in the system without added cost) even if the system becomes congested in later years.


3.0 Grid West Congestion Management Services and Functions

The remainder of this paper identifies and reviews all of Grid West's services and functions that are intended to manage congestion in GWMT in various time periods.  To facilitate our presentation we separate the three principal functions of the congestion management process as follows:

A. Congestion Detection: Forecast/analyze/measure potential or existing violation of operating constraints and contractual rights in GWMT;

B. Congestion Relief and Capacity Allocation: Determine, through analysis or other means,
 effective measures to relieve the forecasted or existing operating constraints and contractual rights violations; and allocate scarce transmission resources among GWMT users; and

C. Congestion Pricing: Allocate the cost of relieving congestion, if any, to GWMT subscribers
 according to a consistent, efficient and equitable "cost allocation" methodology.  One of the most important attributes of pricing is sending proper economic signals to GWMT subscribers so as to shape their long run and short run use pattern of GWMT.

Various Grid West services and processes impact congestion management in various time frames as follows:

i. Long-term congestion management (three years or longer before system operation):

a. Long-term regional expansion planning service

ii. Mid-term congestion management (one to three years before system operation):

a. Transmission access administration

iii. Short-term congestion management (two days to one year before system operation):

a. Annual, monthly and intra-monthly reconfiguration service

b. Outage management

c. Market Information System (MIS) service

iv. Day Ahead congestion management (one day before system operation):

a. Day-Ahead reconfiguration service (DA-RCS)

b. Redispatch service, if and when implemented

c. Day-ahead schedule adjustment/rejection service

v. Adjustment period congestion management (day of operation up to operating hour):

a. Schedule adjustment/rejection service

vi. Real-time congestion management (during system operation):

a. Real-time operation (including outage management)

b. Real-time balancing energy service

3.1 Problem Statement

Managing congestion is arguably the most important responsibility of Regional Transmission Organizations (RTOs) and Independent System Operators (ISOs) worldwide.  Failure to effectively manage congestion can readily lead to unreliable and inefficient system operation - blackouts and high energy costs that can wipe out all gains of creating competitive electricity markets.

Currently, congestion in the Northwest is managed by a group of private and public utilities, each of which focuses on managing congestion in their own system.  At the same time, these utilities work collectively through the Western Electricity Coordinating Council (WECC) and Pacific Northwest Security Coordinator (PNSC) to regionally coordinate their congestion management efforts in recognition that congestion can only be effectively and efficiently managed on a region wide basis.  However, there exists no central mandate to ensure consistent coordination or seamless outcome from these efforts.

Grid West, as the regional transmission administrator and the Consolidated Control Area (CCA) real time operator, will be in a unique position to perform congestion management across entire GWMT and CCA seamlessly and more efficiently than the current localized practices.  At the same time, the broad design of Grid West services and processes requires that congestion within GWMT be managed in advance of the actual energy transactions (energy scheduling).  These opportunities and challenges place special requirements on all of the services and processes that Grid West uses for managing congestion within Grid West and CCA footprints in both long- and short-terms.

3.2 Analysis Goal

The goal of our analysis is to identify and review all Grid West services and functions that directly or indirectly impact congestion management in GWMT and CCA and qualitatively analyze the extent and effectiveness of such impacts.  Our analysis may be modified as the design of the additional elements of Grid West become complete.

4.0 Analysis of Services and Processes

In this section, we present our analysis of the impact of various Grid West services and functions on the three principal functions of congestion management.  This analysis is qualitative and is not intended to be comprehensive.  Grid West congestion management related services and functions perform the three functions of congestion management either sequentially or simultaneously.  For example, as presented below, long-term regional expansion planning first detects congestion and then relieves and prices for congestion as part of three distinct and sequential processes while Grid West's real-time balancing energy service detects, relieves and prices congestion in a single step.  

4.1
Long-term Congestion Management

4.1.1
Long-term Regional Expansion Planning Service

The three steps of congestion management are performed sequentially as follows:
A.  Congestion Detection:

Grid West will conduct studies of GWMT operation over the planning horizon as part of this service.  As a result of these studies, Grid West will identify conditions where potential violation of system operating and contractual constraints can materialize, if any, for all the future operating scenarios studied.

B.
Congestion Relief and Capacity Allocation:

If congestion is detected as part of the planning studies, regional solutions, either in the form of capacity expansion, such as adding new transmission facilities or upgrading existing ones, or in the form of modified long-term operating practices will be identified and recommended by Grid West for WECC level reviews.  The most cost effective alternative for relieving an operating constraint violation is selected at that time.  Determination and allocation of new transmission capacity will be made on a case by case basis and as part of congestion pricing process.  By and large, new transmission capacity, if added by a new project, will be allocated in the form of long-term IWRs to those who have paid for the project, whether a transmission owner, a transmission customer, or a private investor.

C.
Congestion Pricing:

Congestion pricing is implicit in the cost of system expansion.  When and if investment is made to enable delivery of additional energy, the cost of expansion represents the long term cost of reducing the congestion which currently prevents delivery of such energy.  Investment is thus justified when the present value of future congestion is less that the cost of expansion.  The recovery of the expansion investments will depend on the commercial arrangement made when implementing the solutions as described above.  In general, development of identified projects can lead to some combination of direct cost recovery (subject to rate-of-return) and long-term transmission rights ownership (e.g. multi-year IWRs) commensurate with the developed projects.  Cost recovery from participant funded projects (or portions of projects) will occur by contract between the project sponsor and parties who receive IWRs.  Cost recovery built into a tariff rate will depend upon a determination of benefit for those paying that tariff rate (for part or the entire project).  The tariff recovery component may apply to a given Company Rate or for recovery from all Grid West participants depending on the beneficiary determination.  Mechanisms for making such beneficiary determinations will be covered within the Planning and Capacity Expansion process.

4.2
Mid-term Congestion Management

4.2.1
Transmission Access Administration

The three steps of congestion management are performed sequentially as follows: 
A.  Congestion Detection:

As part of studying any new access request to GWMT (supply and demand additions), Grid West will study the impact of supply/demand additions on GWMT in both long- and short-run and identifies potential operating constraints and contractual violation situations.

B.
Congestion Relief and Capacity Allocation:

Grid West, in cooperation with the impacted TO, will determine interconnection as well as "network" expansion requirements to address operating constraints and contractual violations associated with the access request.  Interconnection capacity is normally allocated to the entity requesting access and paying for the interconnection capacity.  Added transmission capacity due to network upgrades, if any, is normally allocated to the entity(ies) that pays for such upgrades.
C.
Congestion Pricing:

All interconnection costs, including the cost of studies and project(s), are normally directly assigned to the party gaining access to GWMT.  Network upgrade costs are normally partially assigned to the party gaining access to GWMT and partially embedded into the impacted TO's tariff. 

4.3
Short-term Congestion Management

4.3.1
Annual, Monthly and Intra-monthly Reconfiguration Service

RCS uses a centralized optimization process (and an underlying computer algorithm) that "simultaneously" performs all three functions of congestion management for the relevant IWR auction scenarios.  The process identifies all oversubscribed transmission flowgates, identifies the most economic IWR awards (based on IWR offers and bids) to resolve the identified network over-subscriptions and finally prices awarded IWRs using marginal prices at the scheduling points at the two ends of the awarded IWRs.

4.3.2
Outage Coordination

The three steps of congestion management are performed sequentially as follows: 
A.  Congestion Detection:

All information related to long- and short-term outages are studied by Grid West for potential operating constraints and contractual violation situations.

B.
Congestion Relief and Capacity Allocation:

If violations of operating constraints are detected for one or more outage requests, either Grid West will identify remedial actions (e.g., reconfiguration of existing transmission system)
 or postponement of the planned outage(s) to another time period when congestion can be avoided.
C.
Congestion Pricing:

Direct costs associated with transmission system reconfiguration or postponement of a planned outage that are incurred by Grid West participants are not expected to be significant for longer-term outage coordination given the time lag between congestion relief instructions and actual time of outage.  If Grid West were to defer an outage very close to the planned time of the outage, a Transmission Owner may incur significant costs in shifting material and personnel to other tasks.  Consideration should be given during development of the outage coordination protocol to a method for dealing with such costs incurred by Grid West decisions, whether for reliability purposes or to minimize overall congestion costs. 

4.3.3
MIS Service

The three steps of congestion management are performed sequentially as follows:

A.  Congestion Detection:

One of the main functions of Grid West's MIS service is to identify and post all congested transmission flowgates (those with zero and near zero Available Flow Capacities or AFCs) based on study of the GWMT operation.  This allows Grid West participants to anticipate potential congestion for scheduling and real-time operation.

B.
Congestion Relief and Capacity Allocation:

Grid West Participants can use MIS information to indirectly manage congestion through their IWR offers and bids, energy offers and bids, bilateral trades and energy schedules.

C.
Congestion Pricing:

Congestion pricing due to MIS service is reflected through indirect and bilateral "congestion management" activities of the Grid West participants.

4.4
Day-Ahead Congestion Management

4.4.1
Day-Ahead Reconfiguration Service (DA-RCS)

Similar to short-term RCS processes  DA-RCS uses a centralized optimization process (and underlying computer algorithm) that "simultaneously" performs all three functions of congestion management for the hourly IWR auction scenarios.  The process identifies all oversubscribed transmission flowgates; identifies the most economic IWR awards (based on IWR offers and bids) and scheduling flexibilities, as specified through intended retained rights by Grid West participants, to resolve the identified network over-subscriptions; and finally prices awarded IWRs and scheduling flexibility releases using marginal prices at the scheduling points at the two ends of the awarded IWRs or at the shadow price of the AFC made available through scheduling flexibility releases.

4.4.2
Day-Ahead Schedule Adjustment/Curtailment Service

The ex-ante nature of congestion management under a flow-based, physical rights approach, deals with congestion by preventing energy schedules that would generate congestion, that is, the rights allow the system to be loaded to its rated capacity without exceeding reliability limits.  However, the system will not be perfect.  Differences between expected conditions and usage, forced outages, etc. can result in a set of schedules, all covered by physical transmission rights, that is physically infeasible within system reliability limits.  To avoid these conditions, schedule adjustment and curtailment process will be put in place which will also have congestion management features, which will address the three steps of congestion management as follows:

A.  Congestion Detection:

Grid West's principal goal in providing the scheduling service is to identify potential in system operating constraints and contractual violations due to Grid West participants' submitted schedules during the scheduling period.

B.
Congestion Relief and Capacity Allocation:

Once congestion (over commitment) is detected, Grid West will use an involuntary adjustment/curtailment process to resolve violation of system operating constraints on a pro-rata basis.  For involuntary congestion relief, capacity on the oversubscribed flowgate is allocated to schedules using it on a pro-rata basis based on initial schedule values
.  

C.
Congestion Pricing:

All costs related to involuntary schedule adjustments/curtailments are absorbed by the impacted Grid West participants.  

4.5
Adjustment Period Congestion Management

4.5.1
Adjustment Period Scheduling Service

The three steps of congestion management are performed sequentially as follows:

A.  Congestion Detection:

During the adjustment period, Grid West will study and identify the impact of schedule adjustments on system operating constraints and contractual violations.

B.
Congestion Relief and Capacity Allocation:

If potential congestion is detected, Grid West will reject the schedule adjustment as a way of providing congestion relief.

C.
Congestion Pricing:

All costs related to schedule rejection are absorbed by the impacted Grid West participant.

4.6
Real-time Congestion Management

4.6.1
Real-time operation 

The three steps of congestion management are performed sequentially as follows: 

A.  Congestion Detection:

Data telemetry from SCADA (Supervisory Control And Data Acquisition) followed by the State Estimation (SE) model runs will identify and measure all operating constraint violations for the current or imminently occurring operating condition.  

B.
Congestion Relief and Capacity Allocation:

The operator of each balancing authority within Grid West will take all the necessary measures, such as out of merit dispatch of resources, load shedding, or line switching, to resolve operating constraint violations.

C.
Congestion Pricing:

The costs for resolving operating constraint violations in such a fashion will be absorbed by each balancing authority, with Grid West being the balancing authority for the Consolidated Control Area (CCA).  Consideration could be given in the next layer of design work to including these costs in Grid West fees and charged either uniformly or based on some form of cost causation methodology among GWMT subscribers.

4.6.1
Real-time Balancing Service

Within the CCA, the Real-Time Balancing Service (RBS) uses a centralized process (and underlying computer algorithm) that "simultaneously" performs all three functions of congestion management for the next dispatch cycle.  It identifies all the potential operating constraint violations (including with supply/demand mismatch), identifies the most economic energy awards (based on energy offers and bids) to resolve the network operating constraint violations and finally price energy awards using marginal prices for the location of these energy resources.

5.0
Market Benchmarks

Despite fundamental differences in many aspects of Grid West services and processes and those of operating RTOs and ISOs in North America, there are many similarities in the way congestion management is addressed in all RTOs and ISOs, including Grid West.  As a result many of the commercially available technology solutions that are used by operating RTOs and ISOs (with modest modifications to account for special Grid West needs) can also be used by Grid West for all its congestion management needs.  Table 5.0 compares and contrasts these services.

Table 5.0 Comparison of services impacting congestion management

	Services Impacting CM
	PJM
	ERCOT
	MISO

	Long-term regional expansion planning service
	Offers very similar service with similar congestion management impact

	Transmission access administration
	Offers very similar service with similar congestion management impact

	Outage management
	Offer very similar service with similar congestion management impact

	Reconfiguration service
	Similar services offered in the form of Financial Transmission Rights (FTR) and Auction Revenue Rights (ARR) auctions with annual and monthly auctions.  The Auctions accounts for system operating constraints.
	Similar service offered in the form of Transmission Congestion Right (TCR) auctions for financial flowgate rights.
	Similar services will be offered in the form of Financial Transmission Rights (FTR) and Auction Revenue Rights (ARR) auctions.  The Auctions accounts for system operating constraints.

	MIS operation
	Offer very similar service with similar congestion management impact

	Schedule adjustment/rejection service
	Similar procedures for submitting schedules but no requirements for balanced schedules or for transmission rights.  Schedules are adjusted in the DA energy market and based only on system operating constraints.
	Similar procedures for submitting schedules.  Schedules must be balanced.  TCRs are required for inter-zonal transactions.  
	Similar procedures for submitting schedules but no requirements for balanced schedules or for transmission rights.  Schedules are adjusted in the DA energy market and based only on system operating constraints.

	Real-time operation
	Offer very similar service with similar congestion management impact

	Real-time balancing service (RBS)
	Offers very similar service with ex-post pricing and similar congestion management impact
	Offers very similar service with ex-ante pricing and similar congestion management impact
	Offers very similar service with ex-post pricing and similar congestion management impact


� Forward congestion management refers to managing transmission congestion prior to or as part of the main energy scheduling process which is normally expected to be completed one day before the operating day. 


� The problems associated with a contract path basis for physical transmission rights and Grid West’s adoption of a flow-based model for transmission rights is described in “Overview Paper on Grid West Market and Operational Design”, pp. 4-12, � HYPERLINK "http://gridwest.org/Doc/TSLG_MarketOverview_DraftMar72005.pdf" ��http://gridwest.org/Doc/TSLG_MarketOverview_DraftMar72005.pdf� . 


� California ISO, Midwest ISO, ERCOT and the Southwest Power Pool are moving in the same general direction.


� The exact form of FTRs varies somewhat among RTOs and ISOs.  They are called  TCCscalled TCCs (Transmission Congestion Contracts) in the New York ISO.  PJM offers option and obligation forms with terms up to one year, while NYISO offers only obligations but has terms up to five years.


� Real-time congestion management processes within Grid West is very similar to those used by operating RTOs and ISOs and will not be presented in this table,  The comparison deals with normal operating conditions - no comparison is provided for operating scenarios where line capacity is restricted.


� This explains why Option FTRs are becoming popular.  Implementation of Option FTRs solutions have proven to be substantially more complex and their availability a lot more limited.


� Despite the onerous connotations of such conversions (whether gradual or abrupt), the adverse impact on rights holders,  if, if any, is rather limited in an ex-post financial right framework. [I’m having trouble agreeing with this statement]


� To deal with the free-rider issue, FERC, in its most recent proceedings on transmission expansion and rights, is considering the issuance of a special form of FTR for Capacity Expansion that would allow its holder to offer a price for it and for the capacity related to the FTR to be withheld from the market unless such a price offer is met via energy prices offered and bid into the market.


� In many FTR implementations there has been a reluctance to grant long term rights but instead to offer a stream of auction revenues (ARRs) for the life of the facility.  While the ARRs provide a stream of revenues from future auctions, they do not provide the congestion cost hedge certainty to an investor that would be provided by a long term FTR.


� By "Detecting Congestion," we actually mean detecting violation of system operating and, where applicable, contractual (due to existing or granted rights) constraints.  The same rule applies to "Relieving Congestion" which refers to relieving system operating and contractual constraints violation. Operating and contractual constraints are normally translated into flow constraints on GWMT flowgates in order to make it possible, among other reasons, to use a linearized (DC type) power flow analysis for congestion detection and relief.  Once the conversion is done, congestion management processes will focus on monitoring flows on flowgates and ensuring that none of these flows exceeds the prevailing capacity of those flowgates for the operating condition under study - prevailing flowgate capacity can be due to thermal, voltage stability or transient stability considerations.


� Among other solutions that are based on operator experience.


� Subscriber refers to an entity who owns financial and/or physical rights on the transmission system, whether this entity uses the system or not.  Hence subscribers encompass Grid West participants including participating transmission owners (PTOs).


� CCAT refers to the transmission system of the Consolidated Control Area (CCA).


� Long-term system studies can be based on studying a number of future specific operating scenarios, e.g., 2010 Winter Peak condition, where transmission system is represented in great detail but supply/demand is only studied for the specific operating scenario, and/or based on long-term production simulation models that accounts for supply and demand variations over the entire planning horizon on hour by hour basis but account for transmission model with some level of approximation (e.g., GE-MAPS).  The latter approach can also be performed on a stochastic basis to account for probabilistic changes in supply and demand availability and values and transmission system configuration.


� The subject of rights allocation due to transmission expansion projects will be covered in the accompanying "Rights Translation White Paper."


� The studies, especially those related to interconnection requirements, are normally conducted by the impacted TOs. However, Grid West will coordinate TOs efforts in performing these studies.


� This evaluation is performed in coordination of the requesting/impacted PTOs.





�Aren’t these “accept all schedules” models?


�I know we talked about this, but has it been settled?
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