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Introduction and Problem Statement


There is a loss to society when transmission capacity lies idle when there are entities that seek to use it.  There are really four causes for such idle capacity—one of which will be addressed by Grid West in its initial stage and some which may not be.  Grid West will address the problem of the mismatch between contract-path and flow usage of the system.  It may or may not solve the problem of capacity that transmission-rights holders retain for whatever reason and do not to make their capacity available to the market place.  Grid West will address flows on parallel paths.  Finally, Grid West may act as a clearing house for coordinating ATC considerations leading to path capacity availability.

Baseline Description – Status Quo

Contract Path versus Flows



One chief drawback of the contract-path method of utilizing transmission capacity is that the electrical flows don’t obey the laws of contracts.  As a consequence, the system is not used efficiently.  Thus, more or less capacity may be available across any desired transmission path than schedules using contract-path rights would indicate.  The contract-path method can create what is called “phantom” congestion.  Space on the transmission system may be available, as measured on a flow basis, even though, on paper, no capacity is indicated.


To the extent there is phantom congestion when capacity is available for which there is a positive demand, there is a loss to society.


The difference between contract path and flow-basis capacity has three principal causes:  loop flow, schedule diversity and counterflows embedded in historical contracts.  


Loop flow reflects the physics of the transmission system in which power flows on paths with the least impedance irrespective of ownership.   A schedule from A to B under contract rights may actually involve flows directly from A to B, but also flows, say, from A to C to B on paths that the contract holder has no rights.   In this simple example, the flows would be less than scheduled on the path from A to B but more than scheduled on the A to C and the C to B paths.  On a flow basis, the path from A to B has capacity available; conversely, the paths from A to C to B have less available.  


Schedule Diversity


The schedule diversity issue is a different issue.  A contract holder may have rights, say, to A from B, C and D that exceed its load at A, but the sum of flows from B, C and D on a given hour can only equal the load at A (ignoring losses).  Thus, on any given hour, excess capacity is available from some combination of B, C and D to A.


Counterflows


Finally, there are counterflows.  If, in the simple example, there is a schedule from A to B and an equally sized schedule from B to A, nothing flows across the transmission path.  From an electrical viewpoint, the resource at B serves the load there and the resource at A serves the load there.  Thus, transmission capacity is available when, on a contract-path basis, none would be, assuming both parties above maintain their schedules.  [The counterflow issue is largely restricted to current contracts, because, in a Grid West world, there is no incentive to move power from an valuable location to a cheap location, so, in the example above, an energy user would be better off purchasing power on the cheap side of a constraint rather than to move more valuable to a less valuable use.]


In today’s contract path world, capacity may be left idle when it is truly available.  In today’s world, though, there is a recognition of this potential idle capacity, and BPA, for one, will sell expected idle capacity on a non-firm basis.  So, for a portion of the capacity, the problem is not one of the loss of total available capacity, but rather the difference between firm and nonfirm capacity.


Grid West would offers two avenues to make capacity more available.  First, it will take a system-wide look at capacity availability and could sell unutilized capacity in its various markets due to the contract/flow-path mismatch.  Second, it will offer markets where excess capacity can be sold when it is not needed.  


In addition, though not fully fleshed out as of this writing, Grid West may provide a nonfirm transmission market in order to sell unscheduled transmission space that is not released to the market.  The offer of nonfirm transmission would mirror what BPA and perhaps other utilities do today.


Inconsistent Criteria for ATC Between Utilities

As it stands today, each utility determines many of the components that go into OTC and ATC ratings.  Primary among them are the amount to be held for Capacity Benefit Margin and Transmission Reliability Margin that each control areas determines on its own.  Apparently, inconsistencies in these determinations lead to inappropriate path ratings—even though path ratings are supposedly based upon negotiations among utilities.  

Baseline Description – Known and Measurable Changes


BPA is currently in later phases of its “contract lock” process, designed to address, on the BPA system, the difference between contract-path and physical flows.  

Potential Grid West Approach (Beginning State)

The Grid West approach is composed of four components.  First, to meet existing contracts, Grid West member utilities will honor existing contracts within their control areas and provide the dispatch/schedule rejections/curtailments necessary to meet the commitments under the provisions of those contracts.  Second, Grid West will take a system wide view of electrical flows, which, along with a reconfiguration service in the day ahead and other forward markets will allow transmission users to adjust their requirements.  Third, Grid West may find that congested paths identified by utilities on their native systems may not exist on a full system-wide basis, thus opening up capacitiy.  Fourth, Grid West may find that paths that the member utilities have provided may not work on a system basis, and Grid West may require accommodations to be made.

Potential Alternative Approaches


The TIG effort also is addressing the contract path/flow issue through westTTrans in order to capture the economic benefits of unused capacity.

Analytical Questions Affecting Results

Assessing the benefits of a flow-based determination of capacity follows the three lines of potential capacity available listed above:  

· Capacity realized from the difference between contract- and flow-path analysis.  

· The extent to which flow capacity is available that, on a contract path basis, would not be available currently.  Because of parallel path flows, the result may affect ATC on certain paths.

· The portion of that available capacity for which there is, or is likely to be, excess demand.  The analysis will not have to evaluate potential available capacity on all hours, particularly when there is ample capacity under either the flow-based or contract-path approaches.

· The proportion of that “desired” capacity that has historically been sold as non-firm transmission.

· An evaluation of the increased value of the capacity that can be converted from nonfirm to firm service.

· An evaluation of the remaining capacity that can be sold, which is the difference in the prices of power across the constrained point(s).

· Diversity of Usage

· Are there injection/withdrawal points for which release of flexibility options would provide significant capacity benefits?

· What is the usage experience versus contract commitments across major paths?

· Counterflows

· What are the major existing counterflow contracts that will affect major paths?

· Inconsistent Path Ratings

· What liability does Grid West incur if it overrules a Transmission Owner’s decision regarding CBM and TRM?

· Will Grid West’s entry into the deliberations on ATC improve the ability to determine a rating?

· Will such ATC be larger than current levels?

Related Efforts

As indicated above, the TCA and Henwood studies provide alternative measures of some of the components of the value of using flow-based transmission solutions (and absence of pancaking).  


BPA’s ATC evaluation process also is performing related activity.

Analysis Design Performed
· Generational Operational Efficiency:  This would be a large component of benefits.  The TCA and Henwood studies have performed one look at this issue.

· Generation Construction:  Because firm transmission likely will be required for generation projects, the likely benefit will come if long-term ATC is available as a result of the flow analysis.

· T&D Construction:  Identification of additional flow capacity likely would delay or avert transmission construction; however, distribution construction to serve load would continue to be necessary.  Query:  Would counting transmission construction savings be double-counting of benefits?

· Transactions costs:  Measured elsewhere.

· Broader economy effects:  Not applicable

· Reliability:  See reliability section

Potential Distributional Issues

There are unlikely to be substantial cost-shift issues with regard to unutilized transmission capacity, unless Grid West sells capacity without allowing the rights holders to offer it into the market place.

Elements in Measuring Societal Economic Benefits

Societal economic benefits are measured with a valuation of the capacity that is left idle (but desired) plus the value of moving from nonfirm to firm day-ahead service or from being able to sell more nonfirm than today’s practices allow.  The analysis needs to take into account today’s as well as expected conditions in the future.  Offsetting the benefit would be the cost of space made unavailable by loopflow.  


The measurement of these benefits is a large model-based task.  Simplification of the analysis to key or sensitive paths may be required to gauge the extent of underutilization, particularly in light of current nonfirm transmission sales.  With simplification, however, methods to establish the value of the constraint will need to be analyzed.  

