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 Proposed changes to the California Market

The majority of changes in the California Market is centered around Market Power Mitigation, scheduling of resources in the forward market, creating new internal zones, and reform the local reliability procurement and cost.  The CAISO is also moving toward zonal flow gate internal to the CAISO and not at the Intertie Scheduling point.  The CAISO believes that until RTOs are established in the West, the flow gate principles could not be applied at the scheduling interface in the forward scheduling.  The ISO is also moving to auction 100% of ATC as FTR (75% yearly and the rest on a monthly basis).  This will start early 2002.  FTR treatment, scheduling, and payment will remain as described in this paper.

Introduction

The purpose of this paper is to summarize how transmission access in and out of California can be obtained along with the scheduling timeline.  The objective is to begin putting together all proposed FTRs along with all timelines for RTO West, Southwest, and California to access the issues around the Seams.

This paper is organized as follows:

Section 1 provides a discussion of the shortcomings in the historical methods of reserving transmission services.

Section 2 describes the California ISO proposed solutions to eliminating the shortcomings of Section 3.

Section 3 discusses the risks of the ISO's new transmission allocation methodology.

Section 4 discusses alternative FTR models.

Sections 5 and 6 provide an overview of the FERC's policy directives and the various FTR models.

Sections 7 and 8 compare the characteristics of different FTR models and provide justification for the design of the California FTR model.

Finally, Section 9 provides an illustrative example along with FTR scheduling scenarios and timelines. 

1. Transmission Allocation Issues in Traditional Utilities 
Prior to the formation of the California ISO, firm transmission service was possible under two scenarios. Existing contracts or through FERC's Open Access Tariff (OAT). These transmission services were purely physical rights. That is, before scheduling a transaction on a transmission path, it was necessary to obtain the rights to use that path from the transmission owner or the current rights' holder. Transmission capacity was only available to the rights holders and the total amount of firm rights equaled the transfer capacity of the path. 

The traditional transmission service reservation system had many shortcomings, which included non-competitiveness, inefficiency, and vulnerability to gaming. To provide a perspective, three of the more important shortcomings are discussed below:

a. Fixed Costs Bias Transactions - This pricing scheme was based on recovering the fixed cost of the system through transmission rates based on embedded costs. While the transmission prices on fixed cost based schemes could vary somewhat with demand; they did not represent the marginal value of the transmission capacity for the following reasons. The transmission rates were bound at the upper end by the FERC imposed caps based on the fixed cost of the transmission facilities.  These rates were often discounted somewhat during low demand periods to reflect the lower market value. However, there was little incentive for the transmission owners to price that service at or near zero even though that may have been its fair market value.  In summary, prices in fixed cost bias transactions did vary somewhat with demand; however, they did not accurately represent the marginal market value of the transmission capacity.

b. Pancaking of Transmission Rates - This pertained to the facilities with several ownerships. A user of transmission service was required to purchase rights from several entities at different rates to complete a single transaction. This process was not only inefficient it required complex accounting and settlements procedures. 

c. Hoarding Transmission Capability - The potential user of transmission paths was required to obtain the needed rights before scheduling transactions. Often, an entity that owned the rights on a transmission path was a competitor to another entity that was attempting to acquire transmission rights.  Holding back blocks of transmission capacity that were not expected to be used, until it is too late for competitors to utilize is referred to as hoarding transmission.
2. Transmission Allocation Methods

The California ISO needed to develop an efficient method to allocate transmission capacity suitable for real-time operation. Therefore, it designed a congestion management scheme that allocates transmission to the users that value it the most through the use of what is known as adjustment bids.

Adjustment bids reflect the SC willingness to change its energy need beyond its preferred schedule from one of its resources. For example, a SC would also specify a cost that it would incur by increasing that resource’s output.  This is an incremental bid for that resource. Conversely, each SC could bid the amount by which it is willing to decrease the output of its resource below the preferred schedule. The SC would also bid the savings that it would achieve by decreasing its resource’s output. This is a decremental bid for the resource.

Congestion usage charges are assigned to pre-established inter-zonal interfaces based on the users' marginal value for the needed capacity as reflected in its adjustment bids.  This methodology sends marginal cost signals to the transmission users and promotes the most economic utilization of the transmission system.

The California ISO scheme of pricing and scheduling transmission by changing the following basic principals:

a. Exclude Fixed-Cost Recovery from Incremental Transactions - In order to address the current economic inefficiencies of recovering the fixed costs of transmission facilities through usage-based transmission rates, a new transmission pricing scheme was devised where the end-use customers (load) pay for the fixed costs of the transmission system. Recovering the fixed transmission costs from loads enabled the ISO to price incremental transmission transactions on the marginal value of that service and removed the fixed cost bias recovery (except for some wheeling transactions).  This resulted in a much more versatile method of fixed cost recovery.

b. Eliminate Pancaked Rates - With the ISO transmission pricing approach, the only usage-based charges for transactions on the ISO grid are losses and congestion costs. Therefore, the pancaking of fixed cost based usage rates were eliminated within the ISO grid. However, a transmission customer may still face multiple congestion charges with the new ISO methodology. However, under the ISO's proposed multi-zone system, simultaneous charges are possible but not likely.

c. Eliminate Transmission Hoarding - To address hoarding, a new approach towards scheduling was developed. This approach enables the transmission users to schedule transactions without first obtaining transmission rights to use the system. With the new ISO approach, hoarding remains to be a concern only with existing contracts.

3. Risks in the New Transmission Allocation Methodology

With the ISO's new methodology on transmission scheduling and pricing, one new issue was created which did not exist under the previous regime. It is referred to as the Transmission Usage Price Risk. This new risk was created since the allocation of transmission occurs on a daily and hourly basis and there is no mechanism for long-term allocation of transmission rights.

Under the California's congestion management system, users do not pay for transmission when there is no congestion and pay the full marginal cost of that transmission capacity during congestion periods. While this provides for greater economic efficiency, it also results in a price risk and uncertainty for the transmission users.

The implementation of FTRs addressed the issue of price uncertainty. FTRs can provide transmission users with fixed-price transmission service across the ISO-controlled grid by hedging hourly variations in the cost of transmission service due to congestion. An FTR provides the holder with the rights to receive congestion revenues on a specific inter-zonal interface, for a specific period of time. 
Therefore, if a SC schedules over an interface it holds FTRs in an amount equivalent to its schedule and there is congestion, the SC will be revenue neutral regardless of the magnitude of the cost of congestion.  The congestion charges flow from the SC, through the ISO to the FTR holder, which be the same SC.

By using a FTR, a transmission user is able to obtain price certainty for its transmission service.  Therefore, the exposure to congestion costs in the Day-Ahead market is only limited by the SC willingness to compete and purchase its needed FTRs.

In California, the users of transmission services preferred that the FTRs provide more than just financial certainty for congestion costs. The California market participants wanted to see the FTRs provide scheduling certainty on specific interfaces so that their resource can be scheduled to a specific load and hence remove all risks associated with cost of delivering energy.

4. Alternative FTR Models 

There are three basic models for FTRs which are described in this section.  All three models accomplish the basic objectives of an FTR, which is to hedge against the transmission congestion charges.  The key differences in how each model addresses the scheduling priority.
Alternative A – Physical Rights Model 

This FTR model only considers scheduling rights.  Any entity that scheduling at an Interface point must have an FTR right. Any FTRs that is not used in the Day-Ahead market will be released in the Hour-Ahead market for others to use without retaining the financial rights. The entities that do not own FTR, can buy FTR through the secondary markets.  This option contemplates that obtaining transmission service can be accomplished by buying FTRs through the primary auction or the secondary markets.

Alternative B – Mix of Physical and Financial Rights

In this model, FTRs provide scheduling priority as well as financial rights. FTRs are not the only way to schedule a transaction on the transmission system. FTRs that are not sold in the Day-Ahead market are released in the Hour-Ahead markets, but the original owner will retain the financial rights. The FTRs also provide a higher priority of scheduling services in the case where the ISO has to allocate transmission capability in the absence of economic signals such as adjustment bids.  Adjustment bids allows the FTR holders to sell their FTR rights in the Day-Ahead market if the price is right.  It also allows different curtailment levels on FTRs.

Alternative C – Financial Rights Model  

In this model, FTR holders privileges are limited to financial rights. FTRs will not be needed to schedule a transaction on the transmission system and do not provide higher scheduling priority service when the ISO has to reduce schedules.

5. FERC's Policy Directives

The following is a summary of policy directive. FERC's July 30, 1997, order stated that the California ISO's FTR proposal must satisfy certain principles. 

22. Must enable all transmission users to obtain service that is as good as or superior to the services provided under the Order 888Pro-Forma Tariff (i.e., network and point-to-point transmission service).

23. FERC stated that the ISO's FTR proposal should not allow participants to withhold transmission capacity from the market. 

24. FTRs must be re-sellable.

25. FERC also emphasized that the ISO must demonstrate how its proposal complies with its ISO principles. Specifically, the ISO must demonstrate how its FTR proposal promotes the efficient use of an investment in generation, transmission, and consumption.

26. The ISO's FTR proposal should allow the ISO to manage transmission constraints effectively and promote efficient trading.

27. FERC's order stressed the importance of selecting an initial price for the FTRs to allow the participants to gauge the value of the FTRs before committing to longer-term transmission rights. 

6. Comparison of Alternative FTR Models

This section provides a discussion of the potential impacts of each FTR model on the ISO operation and policy directives.

a) Abuse of Market Power
All three alternatives cause varying degrees of market power concerns.  

Under alternative A, physical rights holders could exercise market power by hoarding transmission capacity.  Divestiture of generation ownership can reduce the incentive to hoard transmission capacity but transmission owners may still be able to exercise market power by withholding capacity in order to increase transmission usage charges.  An active secondary market can mitigate exercise of market power by allowing generation owners to acquire transmission capacity.

Under alternative C, market power may be exercised if generation and transmission are owned by separate entities and specific system operating conditions exist.  For example, generators in an exporting zone may increase their price and limit generation simultaneously and collect counter-schedule congestion charges without actually causing transmission congestion.  This can only happen under very specific market conditions and the generator owners will need access to a considerable amount of privileged information on operation of the system or collude with other suppliers.  In any case, since the final market price would not be affected, there would be no market inefficiencies.  The only outcome would be the division of congestion charges between transmission and generation owners.  Once the generation market power has been removed, then a secondary market may mitigate transmission market power by allocating capacity to those who value them most.  Hoarding, in this instance, would prove uneconomic due to the foregone revenues from capacity sales.

b) Transmission Hoarding
Alternative A would have serious issues related to hoarding of transmission in the Day-Ahead Market and without financial incentives, it is unlikely that the FTR holders would release their holdings in the secondary Market. However, as the secondary market activities increase, there will be less incentive for Hoarding transmission. 

c) Market Economic Signals

All three alternatives provide the markets with signals that can result in more efficient pricing of the transmission. Alternative A uses the secondary markets for the market signal.  Alternatives B and C use the congestion charges and the secondary markets for the market signals.  As the time for a transaction approaches the real time, transaction times and the lack of transparency may reduce the efficiency of Alternative A.

d) Efficient Utilization of Transmission Assets

Alternative A presents a greater barrier to efficient transmission utilization than alternatives B and C since it requires that the transmission user obtain an FTRs prior to scheduling. In addition, alternative A can result in less transmission availability in the Day-Ahead market since unused FTRs may not be released in the Hour-Ahead market.  A transmission user that has not acquired FTRs may be at a disadvantage if it was unable to schedule until the Hour-Ahead timeline begins.

e) Consistency with FERC's Directives

Alternative C may not be consistent with FERC's direction that the ISO must enable all transmission users to obtain service that is as good as or superior to the services provided under the Order 888 Pro Forma Tariff (i.e., network and point-to-point transmission service).  Order 888 service provides scheduling priority that is not available under Alternative C.


Alternative A may also not be consistent with FERC's order since FTR holders can withhold transmission capacity from the Day-Ahead market.

f) Equity
Alternatives A and B are compatible with the rights of existing contracts because they provide scheduling priority to the rights' holders. Alternative C does not provide scheduling priority therefore, it is not compatible with the existing contracts.

g) Operational Complexity
All three alternatives require that the ISO know who holds the FTRs so that congestion charges can be distributed to the FTR holders. Both alternatives A and B require that the ISO know the FTR holders in both the Day-Ahead and the Hour-Ahead processes.  This is not necessary in alternative C. 

7. The California FTR Model

Upon an extensive Stakeholder process and analysis, Alternative B was selected for implementation of the FTR process in California starting February 1, 2000. 

 This alternative provides the California market participants with:

1. Price certainty and a mechanism to hedge against congestion changes.

2. FTR holders can sell their FTR’s through secondary markets.

3. FTR holders can sell their FTR in the Day-Ahead, at a price they specified, using adjustment bids. This will provide non-FTR holders a mechanism to buy transmission in the Day-Ahead either from FTR holders, the secondary Market or from the ISO or a last resort.

4. If not used, FTR holders lose scheduling priority in the Day-Ahead but collect the revenue associated with unused Day-Ahead FTR.

5. The FTRs released in the primary auction for year 2000 was equal to 100% of the operating limit at 99.5% availability.  This makes the FTR a near “true” firm product and allows the ISO to allocate the remaining capacity through the Day-Ahead and Hour-Ahead adjustment bid markets.

8. Characteristics of the California FTR Model

The following describes the key attributes and characteristics of the California FTR model.

a. FTR Auctioneer  

In California, The ISO is charged with the responsibility to auction the primary market for FTRs.  The alternative was to have a secondary market auction FTRs. 

The FTR Primary Auction

· Simultaneous multi-round clearing price auction

· Conducted separately for all inter-zonal interfaces

· In the first year’s auction, the ISO will auction 25 percent of the available capacity on each interface

· The available capacity on each interface is a function of the total capacity less the capacity reserved for Existing Transmission Contracts (ETCs) (for Path 15, the main in-state interface, this implies for now a zero availability of FTRs)

· The starting bid price (seed price) in each FTR market in the first round of the auction will be set at 20 percent of the usage charges collected for the most recent nine month period for which data is available, as long as the seed price is not less than $100/MW-Year

· Bidders, having secured with the ISO a  set amount of dollars, will begin their bidding by indicating in round one the number of FTRs they desire at the starting price

· The ISO will announce to all bidders the total demand at the starting bid price and as the price increases based on the amount of excess demand

· In subsequent rounds, bidders continue to submit bids for equal or lesser amounts of FTRs

· When demand is less than or equal to supply, the auction for that specific FTR market ends

· If demand in the final round is less than supply, excess FTRs are allocated based on bids in the final two rounds (unless bidders elect to be excluded from allocation)

· Clearing price is the price in the next-to-last round

Initial FTR Release at 25%
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b. Terms of Primary Auction  
The initial term for the California primary auction is one year.  Because of uncertainty regarding the value of FTRs, a longer term may not be desirable.  In addition, with a one-year limit, each year, there will be opportunity to create and eliminate new zones.  FTRs with term less than one year was considered to place excessive administrative burden on the ISO and reduce the incentive for the market participants to form active secondary markets.

c. Direction of FTRs
Transmission interfaces generally have different ratings for different flow directions. Therefore, different quantities of FTRs may be created for each direction. However, it is unlikely that a transmission interface become congested in both directions for any significant duration of time. Also, the values of FTRs in the different directions are expected to vary dramatically.  In California the FTRs are unidirectional rather than bi-directional.

d. Auction Proceeds  
In California the FTR auction proceeds go to transmission owners to offset the fixed costs of the underlying transmission system. The higher the auction revenue, the lower will be the access fee to end-use consumers

e. Availability of FTRs

The California FTRs are defined across inter-zonal interfaces.  Non-simultaneous rating of the interfaces are used.  The non-simultaneous ratings are determined through technical studies and through regional coordination. Other proposals have advocated the use of simultaneous ratings as a more realistic picture of system capability.    Simultaneous ratings often vary by the time of day or season, while non-simultaneous ratings tend to be much more constant.  In addition, most paths are currently allocated based on non-simultaneous ratings rather than simultaneous ratings.  Thus basing FTRs on non-simultaneous ratings would be more consistent with the current practices.

f. FTR Units 
The basic unit for FTR bulk power transactions is 1 MW.

California has chosen to have its FTR duration for one year.   

g. Reduction of Interface Capability  
If the transmission capability on an interface is reduced for reasons such as  facility outage, the amount of underlying FTRs will not match the interface capability.  All non-FTR schedules will be curtailed first then all FTR schedules are curtailed pro-rata if all FTR’s is the schedules have the same scheduling priority.  California permits up to six different priorities to be put on FTR schedules and any FTR curtailment will respect any FTR priority.

FTRs and Scheduling Priority

· FTR holders have priority in scheduling energy across interfaces in the day-ahead market

· This priority has significance when there are insufficient adjustment bids for congestion management and the ISO resorts to pro-rata curtailment of schedules.

· Any pro-rata curtailments give precedence to Existing Transmission Contracts, followed by FTR holders and finally followed by all other NFU schdules.

h. FTRs for New Facilities 
Those who pay for the expansion of the transmission grid receive FTRs for the incremental transfer capability resulting from that expansion.  If the cost of these new facilities is rolled into the access fee, the revenue from the sale of FTRs will go to offset access fees.  If the cost of the transmission addition is not rolled into the access fees, the owners of the transmission addition will receive the auction revenues.

i.  Secondary Markets
The California FTRs are assignable in the secondary market.  Annual FTRs to be assigned in the secondary market on an hourly basis.

Secondary Registration System (SRS) Functions:

· An FTR owner can change its SC assignments

· An FTR owner can sell FTRs

· An entity can procure FTRs

· Query Pending Transactions

· Query Transaction History

Abort a Pending FTR sale

9. Example
Allocation of transmission capacity to FTR and Non-FTR holders requires an understanding of California's congestion management system. This section describes the California ISO's congestion management system through an example. Consider the 2-bus network shown in Figure 1. In this example, we have two separate traders represented by SC1 and SC2.  The transfer capacity from A to B is 200 MW and each SC has 100 MW of load. If the line from A to B is not congested, each SC can serve its 100 MW of load at B using the less expensive generation at A.  SC1 would use G1 at a price of 2 cents/kWh while SC2 would use G3 at a price of 2.5 cents/kWh while SC2 would amount to energy costs of $2000/h for SC1 and $2500/h for SC2.

Assume that due to equipment failure, the line from A to B becomes constrained at 150 MW. Therefore, 50 MW of generation at A must be replaced by more expensive generation at B.  If SC1 was to substitute its generation at B for its generation at A, it would replace 50 MW from G1 which costs 2 cents/kWh with 50 MW from G2 which cost

4.5 cents/kWh.  Therefore the transmission from A to B is worth 2.5 cents/kWh to SC1 (4.5 – 2 cents/kWh).  If SC2 were to substitute its generation at B for its generation at A, it would replace 50 MW from G4 which costs it 3.5 cents/kWh.  Therefore the transmission form A to B is worth up to1 cent/kWh to SC2 (3.5 – 2.5 cents/kWh).  Since the available transmission is more valuable to SC1, the ISO allocates transmission first to SC1 then any remainder to SC2.  SC1 is allocated 100 MW of transmission while SC2 is allocated the remaining 50 MW.  SC2 is marginal user of transmission from A to B and it sets the marginal cost of congested transmission at the incremental value of transmission to SC2, namely 1 cent/kWh. 
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In the SC1’s market, the marginal cost of energy at A is 2 cents/kWh. The marginal cost of energy in SC1’s market at B is just its marginal cost at A plus the ISO’s marginal cost of transmission, namely 2 cents/kWh plus 1 cent/kWh or 3 cents/kWh.  In SC2’s market, the marginal cost of energy in SC2’s market at B 3.5 cents/kWh.

Each SC is free to set its own pricing structure for its energy purchase and sales, while the ISO prices transmission capacity at its marginal value.  For the purposes of illustration, we will assume that each SC prices energy within its separate energy market at each location.  That is, SC1 and SC2 both price energy at their individual zonal marginal costs.















Figure 2, depicts the financial transactions that occur during congestion management in the 2-bus example 

The model unbundles energy and congestion cost, congestion costs shown in the dashed lines (congestion cost is $10/MWh).

The energy charges are handled separately by the SCs, which are shown on the solid lines. This process is fundamental to the California model as it gives separate and clear signals for congestion cost, (i.e. transmission cost) and energy cost since they have separate markets.

Table 1 provides a summary of possible scenarios which include; allocation of transmission rights to non-FTR schedules, FTRs that are not scheduled in the Day-Ahead market etc.
Figure 3 displays the ISO timeline for scheduling FTRs in the DA market based on this timeline, any FTR that is not scheduled by 9:00 am will be released and sold in the Day-Ahead market. Collected revenues from congestion are sent to the FTR holders. 

           Table 1: FTR Scheduling Scenarios

Scenario
Outcome
Financial
Physical



1. SC does not schedule its FTRs in the Day-Ahead

market.
SCs loses scheduling priority but retains financial rights.  ISO will convert the FTRs to Firm products and make it available in Day-Ahead and Hour-Ahead markets. Revenue and prices are calculated in accordance with the congestion management procedure. 
YES
NO

2. SC Schedules all of its FTRs.
SC is completely hedged against congestion charges.  Scheduling priority is maintained without additional revenues.
NO
YES

3. SC owns 100MW of FTRs, schedules 60 MW and sells

15 MW in the secondary market and leaves 25 MW unscheduled.
SC is completely hedged against congestion charges for the 60 MW, collects revenues for the 15 MW it sold in the secondary market and collects revenue associated with the 25 MW of FTRs unscheduled through the congestion management procedure. 
YES
NO/ (YES,

Under transfer of ownership)



4. SC owns 100 MWs of  FTR, sells all of it through the secondary market.
The original owner lost any scheduling right, collects revenues associated with the 100 MW through the secondary market sale. The new owner retains scheduling priority and could either schedule 100 MWs in part or as a whole.
YES
YES (under transfer of ownership)

5. SC owns 100 MWs of FTRs, schedule all  but gives it a different priority level for curtailment 
This will give the SC the option to choose either physical or financial rights or both depending on the price in the congestion management procedure. 
YES
YES

6. SC owns 100 MWs of FTRs.  FTR owner could sell all or a portion of the 100 MWs through the secondary market.  The SC can also recall the FTR sold by assigning the sale as conditional. (This option is not available yet.)


This provides the SC with the option to choose either physical or financial or a combination of both depending on the price it can get according to its adjustment bids. In addition, if they recall the sale as conditional.


      YES


    YES


Figure 1 – Bi Lateral Trade
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Figure 3





California FTR Timeline in the Day Ahead Market





Day-Ahead Preferred Market closed.
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