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Executive Summary

The Regional Representatives Group (RRG) assembled the Risk/Reward workgroup in 2004.  The purpose of this workgroup was to conduct an analysis that focused on regional (net societal) impacts and to assess potential benefits associated with implementing the Grid West Basic Features and organizational structure.
  This analysis was intended to be driven by the list of problems and opportunities that the RRG members and others identified with the region’s transmission systems in the summer of 2003.
  [There was no consensus agreement over the problems and opportunities—only that the list represented a compilation of what the RRG had heard.]
Three areas of study were to be under taken by the workgroup: (1) review existing studies that evaluated costs, benefits and risks; (2) quantify the impact of the RRG-identified list of problems (to the extent possible); and, (3) research the operating costs of ISOs and RTOs.  The Risk/Reward workgroup chose (based upon time and budgetary limitations) not to directly engage in production cost modeling but rather to consider the appropriateness (or not) of reporting results from other modeling and research efforts.
 

This report presents the resulting (preliminary) estimates of the potential benefits associated with Grid West.  It is not meant to provide a single nor decisive benefit estimate.  Instead, it is intended to provide a menu of potential benefits, assumptions, and analytical methods upon which RRG participants can draw in making their own assessment of the benefits that may result from Grid West.  It is noteworthy that the benefit estimates are focused on what can be accomplished when transmission challenges are met by an independent entity, Grid West, rather than what can be accomplished by changing the organizational roles and functions of existing institutions. The purpose of this report is to inform the RRG and regional stakeholders of the potential range of benefits associated with Grid West for Decision Point #2.  Decision Point #2, the decision scheduled for fall 2005, will determine whether or not to continue development of Grid West under the auspices of an independent five-member Developmental Board elected by representatives of Grid West’s members.

As a foundational step to its work, the Risk Reward workgroup developed a survey to gather detailed information and data about what respondents thought were existing regional transmission problems.  This survey was based upon the list of problems and opportunities identified by the Regional Representatives Group (RRG) and was distributed to existing market participants.
  The survey posed 37 questions asking for perceptions about pancaked rates, transmission system operations, system capability and scope, transmission constraints, treatment of generators/loads, tariff and business practices and planning and expansion.  Out of 33 potential respondents, 30 responses were received – a 91% response rate.  

The survey responses reflected a wide range of viewpoints for each category of questions.  The responses were not always clearly correlated with the character of the responding entity (e.g., Major Transmitting Utility, Transmission-dependent Utility, etc.)  Instead, the responses were more often affected by the respondent’s geographic location, business scope and, the entity’s adequacy in terms of generating resources and transmission capacity.  The survey was used to inform the Grid West market design and to determine what elements should be analyzed for the purpose of estimating benefits. 

This assessment of benefits is preliminary.  However, similar to the level of detail that has been developed for an assessment of the market design and the pricing scheme that characterizes Grid West, this assessment is intended to identify the categories of benefits that are expected and to quantify those categories to the extent possible.  In those cases where benefits are expected but are difficult to quantify, a qualitative assessment is provided.  In those cases where risks associated with the development of an entity such as Grid West have been identified, a qualitative assessment is also provided.  The list of problems and survey also included cases of “benefits” to one party that come at the expense of another party—that is, cost shifts.
The table below shows the preliminary ranges of benefits in millions of dollars per year associated with each functional category studied. Because of the preliminary nature of the analyses, there may be overlaps in the calculation of benefits and there may be significant changes to results if further analyses are performed. The method and assumptions use for estimating results in each category are explained in greater detail in the body of this report and the attached appendices.
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Cost Saving Category $ million/year $ million/year

1 Contingency Reserves 39 30 20 73 55 37

2 Regulation Reserves 10 8 5 26 21 14

3 Redispatch Efficiencies (PowerWorld) 97 55 29 666 321 60

4 Load Following (PowerWorld runs not completed)

5 Bulk Electric System Reliability 81 48 27 81 48 27

 - Cascading Disturbances

6 Power Delivery System Reliablity 98 58 17 231 136 41

 - Momentary, Sustained Outages (2002$)

7 Price Pancakes (GridView) 26 12 3 26 12 3

8 Reconfiguration (GridView) 52 30 15 52 30 15

9 Construction Deferral 14 14

Transmission 20 20

Generation 4 4

Distribution

10 Market Monitoring (quantification not completed)

4 Consolidating Control Areas 10 Consolidating Control Areas


If the region decides to continue development of Grid West past Decision Point #2, further analysis of the benefits, costs and risks will be necessary.  Part of this further analysis is expected to explore in greater detail the level of regional or societal benefits, i.e., net positive benefits that are expected to accrue at the regional level.  In addition, some entities intend to evaluate the distribution of the costs and benefits among various regional entities.  By way of example, BPA anticipates using the Energy 2020 model for this purpose.

This report is organized into the following sections: 

· Background

· Modeling tools

· Preliminary results: Quantified and Qualitative Elements
· Modeling assumptions

· Recommendations for future analysis

· Survey results

· Appendices

Background

The Risk/Reward workgroup (RR workgroup) had its first meeting in May 2004 for the purpose of conducting an analysis of the potential regional (societal) net benefits associated with Grid West.  This analysis was intended to address the problems and opportunities that the RRG associated with the region’s transmission systems in the summer of 2003.
  

The RR workgroup has met as a group approximately 20 times.  In addition, significant time has been dedicated to research, analysis and modeling efforts by various member organizations of the RR workgroup.  Some of the efforts that have been used to inform this analysis include: 

· the cost/benefit study performed by Tabors Caramanis and Associates study on behalf of Grid West (2002)
 and associated critiques; 

· a survey of operating costs of ISOs and RTOs prepared by the Public Power Council;
 

· the Henwood Energy Services, Inc. study commissioned by Snohomish PUD and others;
 

· the SSG-WI path load report;

· the 2004 RMATS data effort;

· the PowerWorld model which simulates transmission network operating states and electrical interconnections;
 

· the Energy 2020 model which simulates generation dispatch and evaluates how changes in market structure impact generation bidding strategies;
 

· the GridView production cost model;

· the Lawrence Berkeley National Lab study entitled, “Understanding the Cost of Power Interruptions to U. S. Electricity Consumers”;
 and, 

· internal BPA studies regarding the impact that control area consolidation could have on the cost and quantity of regulation reserves.
 

This preliminary assessment of benefits should be read together with the cost estimates developed by the RRG Transmission Services Liaison Group (TSLG) and The Structure Group.  The cost assessment identifies key cost drivers…

[to be developed in consultation with the TSLG]
Quantified Results
The benefits associated with eight elements have been quantified:

· Construction Deferral

This element addresses the ability to defer construction, whether for reliability, economy or for resource integration purposes, as a result of improved utilization of transmission capability.  The quantitative benefits associated with construction deferral would be derived from decreased capital costs.  Additional benefits might be realized from the opportunity to delay investment, e.g., take advantage of technological improvements, achieve better information about loads, etc. 
· Contingency Reserves

This element addresses the ability to reduce the quantity and the per unit price of generation capacity that is synchronized to the system, unloaded, in excess of the quantity required to serve current and anticipated demand and which is able to immediately respond and is fully available within ten minutes to serve load.   This category includes both spinning and supplemental reserves.  These benefits are to be distinguished form the benefits of pooling reserves, which have already been realized through the Northwest Power Pool. 
· Load Following

This element addresses the provision of generation and interchange capability needed in order to meet hour-to-hour and daily load variations not covered by Regulation service.  The quantitative benefit associated with Load Following would be derived from a more efficient means (the real-time balancing service) for meeting Load Following needs. 
· Rate and Transactional Pancakes

This element addresses the reduction in production costs as a result of removing rate and transactional “pancakes”.  Pancakes refers to the practice of recovering the embedded cost of transmission on a control area basis so that transactions involving multiple control areas pay multiple or “pancaked” charges.  In addition to rate pancaking, transactional pancakes result when buyers of transmission services must contact multiple transmission owners in order to coordinate the delivery of power. 

· Real-time Redispatch Efficiencies

This element addresses the process of dispatching generating resources, subject to physical transmission and security constraints, to meet unanticipated real-time load changes and to minimize the cost of dispatch for participating scheduled load.  The quantitative benefit associated with Redispatch Efficiencies is derived from the ability to reduce the operating cost of serving load in real-time as a result of dispatching resources that are more efficient based on an understanding of actual (as opposed to anticipated) transmission constraints and on access to more transparent information about the willingness of generators to buy/sell power.  This, in turn, leads to lower fuel costs, lower thermal losses, and greater utilization of infrastructure capacity. 

· Regulation Reserves

This element addresses the ability to reduce the quantity and the per unit cost of regulating response capability under Automatic Generation Control (AGC) which enables continuous balancing among Control Area resources with minute-to-minute load variations.   Potential benefits could be derived from pooling regulating reserves, which provides more load diversity and limits deviations from anticipated aggregate load.  A reduction in diversity and in turn, reduced deviations, leads to a reduced need to carry regulating reserves, and a savings in the cost of holding capacity aside to meet such reserves. 
· Reliability – Cascading Disturbances
Avoidance of a region-wide, prolonged system disturbances that cause significant portions of the extra-high-voltage (EHV) transmission network to collapse and cease providing power delivery over a wide area. 

· Reliability – Momentary/Sustained Outages

Avoidance of momentary (less than 5 minutes) or sustained events (longer than 5 minutes but shorter than 12 hours) related to non-cascading transmission events.
· Other

Qualitative Elements

[Introduce these elements.]
· Planning 

Grid West’s transmission planning provisions should provide a more transparent and effective planning process than the coordinated, yet fragmented, planning process it will replace.  Benefits are expected to accrue due to the system-wide “one utility” planning model for grid expansion that will be adopted by Grid West.  This model will be informed by data that indicates the cost of congestion and the value of relieving congestion (with wires and non-wires solutions). Grid West’s coordinated outage function should provide a more transparent process than is currently used, and participants will be encouraged to look beyond direct benefits in their own outage plans, encouraging more efficient (with respect to system-wide impacts) outage schedules.  Building decisions for reliability purposes will be supported by Grid West’s “planning backstop”. 

· Market innovation

Benefits are expected to accrue from technological and strategic innovations made possible by the development of new transmission services and broader market participation in ancillary service markets.

· Market monitoring

A market monitor will help avoid market manipulation and unnecessary price spikes.  Grid West’s establishment of common, transparent markets for power transactions should uniquely enable the Market Monitor to identify possible abuses.  Further, a grid-wide market monitor should help to correct for and avoid inadequate market design, anticompetitive behavior and market abuse.

· Dispute resolution
Benefits are expected to accrue as a result of common business practices, common interpretations of tariff terms and conditions, a common transmission service queue, and regionally-vetted outage and maintenance schedules.

Risk Elements

Potential risks associate with Grid West formation were identified and discussed by the Risk/Reward Group. There is not wide agreement among group members regarding the validity of the risks identified or the mitigated measures and policies that may be used to mitigate these risks. Both the risk element and mitigating factors are discussed below.
· Costs of a New Organization

There is a potential risk is that the cost of a new organization will be considerable and unmanageable and outweigh any foreseeable benefits.  Studies have been conducted showing the cost and seemingly uncontrolled increases in costs in other RTOs and ISOs.
This possibility was considered by Grid West designers and participants.  The Grid West features that are expected hedge against this cost risk include:

(1) The fact that Grid West is developing in stages and is not starting out with an expensive market for financial transmission rights.  The management of FTRs (Financial Transmission Rights) has proven to be a significant cost driver for existing RTOs.

(2) The detailed bottom-up cost evaluation conducted by the TSLG and The Structure Group.  The Grid West cost estimate has had the opportunity to learn from existing RTOs how to accurately estimate and control costs.  However, though the estimates may be valid, performing to those estimates is not guaranteed.
(3) The fact that the Grid West Operational Bylaws contain detailed provisions that require Grid West to: (a) develop its budgets through a member-driven process; and, (b) remain focused on operating cost-effectively.  
(4) The RR workgroup’s attempt to quantify and bound benefit estimates to compare against anticipated costs. [???? I don’t understand this sentence.]
· Uncertainty of the Efficacy of the Planning Process

There is a perceived risk that Grid West could be too transmission-centric in its planning and investment decisions and thereby, increase the potential for gold-plating or overbuilding transmission infrastructure.

Some say that the Grid West planning and expansion model addresses this concern by proposing an economic framework for evaluating transmission investment decisions and cost recovery.  Others say that the need to make transmission decisions long before market-inspired generation and DSM decisions biases the result to transmission choices.  One cannot “plan” a market response or a DSM response, but one can plan a transmission line.
· Potential for Unaccounted for Costs

There is a perceived risk that unanticipated costs can be easily socialized, such as unaccounted for energy, larger than expected replacement revenue charges, lower than expected auction market proceeds (to Grid West) and inappropriate (to some) construction-cost allocations.

Grid West does not have unaccounted for energy in its model; this has been a problem in California, for example, where the meters were not adequate to track all wholesale and retail transactions thus, resulting in unaccounted for energy, the cost of which was socialized among all users.  However, Grid West’s estimate of “lost revenues,” including loss charges, could be low, particularly if current transmission customers find ways to avoid paying fixed transmission charges.
· FERC Engagement (or Non-engagement)

There is a perceived risk that there are no assurances that FERC will be engaged with the Grid West process when it should or dis-engage when it is not needed. 
In anticipation of this possibility, some Grid West filing utilities filed with FERC a Petition for a Declaratory Order seeking guidance on the Grid West Proposal.  The resulting declaratory order, issued July 1, 2005, confirmed, among other things:

(1) Grid West would be a public utility under the Federal Power Act that would not have to satisfy the requirements of Order 2000 but instead Order 888;

(2) a non-jurisdictional utility over which FERC has limited authority, would not, as a result of participation in Grid West, be subject to any additional review;

(3) BPA would not need prior approval from the Commission in the event it decided to withdraw from Grid West;

(4) transmission owners, offering service through the Grid West tariff, could continue to serve as transmission providers for their pre-existing transmission agreements; and,

(5) while FERC could not bind future commissions it confirmed that its decision will provide guidance for future commissions.

· Governance and Lack of True Independence

The perceived risk is that Grid West will be that the regulatory process will be dominated by “focused economic interests” ignoring interests of smaller (less influential) parties.  The problem is exacerbated by the fact that load, with diffuse interests, is expected to pay for benefits that might go to these “focused economic interests.”  The Pacific Northwest’s long tradition of public involvement and established advocacy organizations, together with its broadly representative governance structure should hedge against this risk.  However, the same public involvement and advocacy effort has been used with salmon recovery, with costly consequences for rate payers.
· Prospects for Cost Shifts

A structural change in the existing model for transacting power is likely to shift wealth. There are a number of potential causes for this, including: 
(1) Changes in the way that transmission costs are recovered.

(2) Shifts of wealth from region-to-region as a result of increased market access.

(3) New and different incentives for generation transactions.

(4) Changes in transmission rate design, e.g., segmentation.

To some extent the risk of “cost shift” in the transmission rate component has been hedged with careful consideration given to transmission market design, pricing plans and, providing incentives that do not benefit one party over another, e.g., voluntary participation in balancing markets.  The potential for cost shifts will, however, be studied in more detail if development of Grid West continues after Decision Point #2. 

· Uneconomic Real Power Loss Provisions

There is a perceived risk that the shift in costs as a result of a change in the real power loss methodology or from loss rules used in the RCS markets.  If development of Grid West continues after Decision Point #2, this risk will be studied in greater detail.
· Short-term Time Horizon

There is a perceived risk that Grid West would increase exposure to short-term power costs due to great reliance upon short-term markets and as a result, lead to more volatility in power costs and rates. 

The architects of Grid West operational and market design have included numerous provisions to preserve and bolster the existing, long-term, bilateral market so as to limit exposure to the volatility of real-time prices.

· Conservatism in Operation

There is a perception that incentives to ensure reliability will result in Grid West operating the transmission system closer to conservatively estimated limits (limits that trigger higher prices or curtailments), because Grid West’s performance is likely to be based on its transmission operation rather than a more-difficult-to-measure power-market impact.  On the other hand, an argument could be made that Grid West would be pressured to operate the system too aggressively, focusing on efficiency over reliability.  Rules and controls for these risks will be studies in greater detail if Grid West development continues after Decision Point #2. 
· Market Power

There is a perception of increased risk in obtaining fair market prices with competitive real-time markets and the existence of the same commercial entity on both sides of a constraint, e.g., BPA. Grid West does not propose to alter the existing abilities of parties to transact in bilateral (long and short term) markets. Balancing markets will include more, not fewer, potential suppliers under the Grid West proposal.
There is also a perception that the market monitor activity will constrain the market from performing freely and inducing demand and supply responses to prices.
· Erosion or Extension of Rights under Existing Contracts

There is a perception that Grid West will re-interpret (potentially abrogate or call for an “open season”) all existing contracts.  It has been the express intent of Grid West market designers to preserve existing contracts, and the rights to do so, as discussed above, has been confirmed by FERC.
· Loads Pay

There is a perception of risk that regional loads become the “dumping ground” for costs that could be assigned to other transmission users, e.g., generators, who are moving power through the region.  The region has had severe problems with systems in which one group pays and another group makes the spending decisions.
· Market Mismanagement

The potential for Grid West taking actions that actually interfere with the operation of the market place is perceived to be a risk by some members of the group.  A number of California municipal utilities find that actions of the California ISO are causing them to make what they say are economically inefficient decisions as a result of market mismanagement.  The CAISO’s recent proposal for the “perfect hedge” for existing transmission customers is an example of market mismanagement.  It is not clear that Grid West proposals will always be sound economically.
The Cato Institute, a free-market proponent, has withdrawn its support for RTOs on the basis of the absence of or antagonism towards the market features that the organizations were intended to enhance.
RTO – Customer Relationships

Relationships between some customers and their serving RTO are or have turned sour.  Many RTO supporters—the California municipal utilities; many end-use customers in California, Northeastern U.S. customers, industrial customers in MISO, NY ISO, New England ISO, and PJM—have made major complaints against their RTOs on the dealings between the RTOs and their customers.  
Modeling Tools

BPA and PacifiCorp modeling efforts were used to inform the estimates of the benefits.  These models and how they were used to support this assessment are described below. 

· PowerWorld

[insert description here]
· GridView

[insert description here]

Preliminary Results

This report describes eight areas of benefits that have been quantified and ___ areas of benefits that are described qualitatively.  Significant effort was made to distinguish among the benefit categories that are quantified so to eliminate or minimize double-counting.  For example, production cost savings determined during real-time (see Redispatch Efficiencies) are distinguished from production cost savings that could be realized through the elimination of rate pancakes (see Price Pancakes).  However, limitations of RR time have prevented a full examination of any potential double-counting.
The benefits are calculated for two different control area consolidation scenarios: a 4 control area scenario (BPA, Idaho, PacifiCorp – east and, PacifiCorp – west) and, a 10 control area scenario (BPA, Idaho, PacifiCorp – east, PacifiCorp – west, Avista, British Columbia Transmission Corporation, NorthWestern, Portland General Electric, Puget Sound Energy and, Sierra Pacific. 
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Cost Saving Category $ million/year $ million/year

1 Contingency Reserves 39 30 20 73 55 37

2 Regulation Reserves 10 8 5 26 21 14

3 Redispatch Efficiencies (PowerWorld) 97 55 29 666 321 60

4 Load Following (PowerWorld runs not completed)

5 Bulk Electric System Reliability 81 48 27 81 48 27

 - Cascading Disturbances

6 Power Delivery System Reliablity 98 58 17 231 136 41

 - Momentary, Sustained Outages (2002$)

7 Price Pancakes (GridView) 26 12 3 26 12 3

8 Reconfiguration (GridView) 52 30 15 52 30 15

9 Construction Deferral 14 14

Transmission 20 20

Generation 4 4

Distribution

10 Market Monitoring (quantification not completed)

4 Consolidating Control Areas 10 Consolidating Control Areas


In each case, a range of assumptions were used to generate ranges of probable results. Specifically, assumptions that produced high, medium and low benefit estimates were developed. This approach allows the reader to evaluate certain assumptions and the associated results.  Furthermore, this “menu” approach enables the reader to assemble his/her own perspective on what category(s) or levels of savings are probable or achievable by Grid West. 
Modeling Assumptions

Contingency Reserves (Spinning and Supplemental)

The Northwest Power Pool has a reserve sharing arrangement in place, however, that arrangement is not used in a manner that results in a regional, least-cost solution.  Instead, the reserve sharing arrangement is used so that each control area is able to reduce its reserve requirement but must meet that requirement with its own resources.  By consolidating control areas, reserve requirements should be less expensive, i.e. the reserve requirement should be met in a least-cost fashion having access to all resources associated with a number of control areas. 

In the past, these benefits have been estimated by Tabors Caramanis and Associates for the RTO West Stage 2 Cost/Benefit analysis and more recently by Henwood Energy Services study (commissioned by Snohomish PUD) using their MARKETSYM model.  Henwood estimated contingency reserve benefits of $73 million/year for the Grid West region, which is treated as equivalent to the 10 control area scenario.  The benefits calculated for the 4 control area scenario reflect a prorated portion of the total benefits (based upon energy loads).

High:  The results produced by Henwood Energy Services.  Note: Henwood has stated that they assumed no short-term sales of reserves when such short-term sales do exist.  The extent of such sales is not known.
Medium:  Reduce the “High” level of benefits to 75%.

Low:  Reduce the “High” level of benefits to 50%.

Grid West Policy:  These savings will be achieved along with consolidation of control areas because contingency reserves can be voluntarily offered into a day-ahead market.  In addition, the Grid West model provides opportunities for entities outside of the consolidated control area who wish to voluntarily offer reserves into the Grid West consolidated control area market, however, the benefits that could accrue to those outside of the CCA are not considered in this analysis. [Savings unique to Grid West.]
Recommendations for Further Analysis: Simulation of optimized unit commitment under the Grid West consolidated control area model versus separate autonomous control areas.

Regulation Reserves

These benefits accrue when regulating reserves are pooled and the magnitude or expected variation in load is reduced, resulting in a reduced need for regulating reserves.  Studies prepared by BPA staff (2000 and 2005) which evaluated the actual variation in loads for BPA, PacifiCorp and Idaho Power for 3 years and 4 seasons.  The reported benefits are based on a 60-minute rolling average deviation from average load.  The quantity of capacity savings varies, depending upon the extent to which further savings result from the adoption of NERC’s Control Performance Standard (CPS1) and the assumed value of regulation reserves.  The value of avoided capacity reserve requirements is assumed to vary between $4 – 6/MW, an estimate of a market value of capacity in the PNW and California.
High:  The benefits for the 4 control area scenario indicates an estimated savings of 141 MW which includes 32 MW of savings as a result of adopting NERC’s Control Performance Standard (CPS1). The benefits for the 10 control area scenario indicates savings of 364 MW which includes 69 MW of savings as a result of adopting NERC’s Control Performance Standard (CPS1). Capacity savings were valued at $6/kW-month.

Medium: The benefits for the 4 control area scenario includes savings of 109 MW without any savings resulting from CPS1.  The benefits for the 10 control area scenario includes savings of 295 MW without any savings resulting from CPS1. Capacity savings were valued at $6/kW-month.

Low:  The savings are the same as described in the Medium case but valued at $4/kW-month. 

Grid West Policy:  The Grid West model allows for voluntary control area consolidation, and regulation reserves can be pooled among those who consolidate.  In addition, regulating reserves can be voluntarily offered to the Grid West consolidated control area.  The benefits that could accrue to those outside of the CCA are not considered in this analysis.  These savings are unique to Grid West because pooling regulating reserves requires creation of a single control area that is capable of executing tie-line bias control in a hierarchical manner over the control areas nested within it.
Recommendations for Further Analysis:

· Current analysis (2005) has not fully modeled the frequency bias component of tie-line bias control under CPS1.

· Incentives for frequency responsive reserves could be implemented by Grid West for both supply and demand side resources.

· A more thorough study of the market value of capacity could be conducted.

· Explore methods to minimize capacity costs for capacity used for regulation.

Redispatch Efficiencies

PowerWorld time-domain simulations were used to calculate production costs that occur during real-time balancing.   The savings are measured by comparing productions costs associated with a baseline (without consolidation) and “change cases” that assume control area consolidation.  The base case dispatch reflects the energy balancing optimization that would occur with existing separate, autonomous control areas performing system control functions.  The Grid West “change cases” are characterized by moving selected separate control areas into single, consolidated control areas (a 4 control area consolidation and a 10 control area consolidation) that balances energy using a single, optimal power flow (OPF) objective. Production costs were calculated using five WECC (Western Electricity Coordinating Council) operating and one disturbance power flow cases. Generating unit cost curves were derived from WECC data for the SSG-WI fuel cost data sets as input for determining least cost dispatch in “with” and “without” consolidation scenarios. 

The first change case simulation of consolidated control area operations was conducted by combining 4 existing control areas into a single area (“4 CCA Super Area”). The second simulation of consolidated control area operations was conducted by combining 10 existing control areas into a single area (“10 CCA Super Area”).

Results for eight different periods were calculated i.e., heavy-load Spring, Summer, Autumn and Winter seasons and, light-load Spring, Summer, Autumn and Winter seasons.  The results, reported in dollars per hour, were applied to the number of hours occurring for all of the eight periods, adjusted for leap year.
[Address the concern about the use of a one-hour result as the basis for the period-specific benefits.]

The sensitivity of the resulting dispatch efficiencies to the price (opportunity cost) of surplus hydroelectric generation was tested.  Five different cases were run: $20/MW-hour, $30/MW-hour; $40/MW-hour; $50/MW-hour; and, $65/MW-hour.  Using the results of these cases, three levels of benefits were derived for both a 4 control area scenario and a 10 control area scenario: 

High:  Assume the greatest level of benefit for the particular season and load levels calculated using the 5 different prices for hydroelectric generation noted above. 

Medium:  For hydroelectric generation, assume the Dow Jones Mid-C price index weighted for the particular season and loading level.

Low:  Assume the lowest level of benefit for the particular season and load levels calculated using the 5 different prices for hydroelectric generation noted above.

Grid West Policy: These savings will be achieved along with consolidation of control areas.  In addition, the Grid West model provides opportunities for entities outside of the consolidated control area who wish to voluntarily offer resources into the balancing market, however, the benefits that could accrue to those outside of the CCA are not considered in this analysis.  These savings are unique to Grid West because secure, optimal dispatch cannot be easily accomplished in real-time through bilateral redispatch. The single, consolidated control area could accept offers from many different generating and demand responsive resources to select the most economical dispatch under constrained operating conditions.
Recommendations for Further Analysis: 

· The current analysis uses eight representative seasonal power flow cases (including HLH and LLH) to estimate annual production cost savings. Additional granularity in the study cases could provide a broader selection of time periods and associated load and resource characteristics for inclusion. For example, integration of wind energy resources on a dynamic basis could be modeled in the time domain simulation. 

· Representative generating unit cost curves could be further refined and calibrated with prices on a zonal basis. 

· Probabilistic determination of price information to weight the results for each study period.

· Determine whether [operations for a representative hour can physically be done for the hours/year associated with the eight different time periods, e.g., is there adequate storage, is the supply of water depleted, are non-power constraints violated, etc.] 

Load Following

[Not complete]

High:

Medium:

Low:

Grid West Policy:

Recommendations for Further Analysis: 

Bulk Electric System Reliability: Cascading Disturbances

During the past ten years, two major Bulk Electric System disturbances and perhaps one-dozen minor disturbances have occurred in the states and provinces within the Grid West footprint. Benefits that could result from avoiding cascading disturbances in the Bulk Electric System
 were derived from the 2004 Gross (Domestic and Provincial) Product for the Grid West footprint.
  Based upon US Census Bureau wage and earning data, it was assumed that 85% of total production occurs during weekdays and therefore, 15% occurs during weekends.  The existence of Grid West could enable improved bulk electric system reliability ranging from the avoidance of one (1) additional cascading disturbance every 20 years to avoidance of 1 additional cascading disturbance of 1 productive day every 15 years.  A catastrophic disturbance is assumed to result in 50% loss of GDP (the remaining 50% would be recovered or protected by back-up generation).

High: If an additional cascading disturbance were avoided every 15 years, the annualized benefit would be $81 million/year, assuming that the disturbance occurred on a weekday (or $36 million/year, assuming that the disturbance occurred on a weekend).    The assumption that a cascading occurrence would affect part of the region instead of all of it would reduce this figure.
Medium:  This reflects an average between the High and Low cases.

Low: If an additional catastrophic disturbance were avoided every 20 years, the annualized benefit would be $61 million/year, assuming that the disturbance occurred on a weekday (or $27 million/year, assuming that the disturbance occurred on a weekend).   The assumption that a cascading occurrence would affect part of the region instead of all of it would reduce this figure.
Grid West Policy: The Grid West proposal has Basic Features that support Bulk Electric System reliability functions as follows:

(1) a single, system-wide scheduling entity with a day-ahead visibility of transmission system usage and planned generation dispatch;

(2) I’m not sure this fits here. 

(3) price transparency in real-time balancing markets that better informs industry responses to real-time change requests;

(4) a consolidated control area becoming the reliability authority which will enable direct redispatch of generation for reliability rather than the current practice of relying upon transmission schedule curtailment; and,

(5) a single, standardized method for outage planning and coordination that is different from what we have today.
Recommendations for Further Analysis: 

Power Delivery System Reliability: Momentary/Sustained

These estimates are for benefits that would accrue in the form of reduced frequency and duration of shorter outages (than 12 hours) and are potentially additive to the cascading outage benefit figure.  These estimates are based  on the results of a study performed by the Lawrence Berkeley National Laboratory on the value of avoided outages to customers, Understanding the Cost of Power Interruptions to U.S. Electricity Consumers,” September 2004.  The study makes use of historical surveys of customer willingness to pay for outages, utility average outage data, national data on industry, employees, wages, etc.  The study yielded a regional and national estimate of the current cost of outages (distributional and transmission) in the United States.  Results for the Pacific Northwest region were pro-rated to a per-MW-hour served basis, derated to express the ratio of distribution to transmission-related outages, then applied to the loads for PacifiCorp, Idaho and Bonneville for the 4 consolidated control area basis.  The 10 consolidated control area basis _____________.   This work relies on the assumption that the transmission outages are spread pro-rata across the region, which may not be a valid assumption for the high GSP areas of Washington and Oregon
High:  Assume that 10% of total interruptions are transmission-caused and they occur in all parts of the region to that extent; the cost of interruptions was weighted by the composition of residential/commercial/ industrial consumption particular to the Pacific Northwest (separately for the 4 control area scenario and for the 10 control area scenario); the Grid West model will enable the transmission system to be 20% more reliable than it is today.  The “high” value is based upon the average estimated outage cost plus one standard deviation of the key variables which translates into 70% higher than the average value. 

Medium: The average estimated outage cost which is based upon a regional allocation of U.S. outage costs of $79 billion/year. 

Low: The average estimated outage cost minus one standard deviation of the key variables which translates into 70% lower than average.

Grid West Policy: The Grid West proposal is expected to minimize the frequency and duration of interruptions by: (1) better detection of bulk power system operating states; (2) an improved ability to control facilities that monitor and control system operation; (3) improved communication facilities; (4) trained personnel able to react properly to wide-area system events and prepare restoration plans
; (5) near-term operating conditions; and, (6) use of comprehensive planning criteria to develop robust system configurations.  

Recommendations for Further Analysis: 

Price Pancakes

Results are computed by calculating the difference in fuel and operating costs for the Western Interconnection between a base case and change case. The base case assumes that all area-to-area transactions face wheeling charges. Transactions within a single control area are not charged wheeling in base or change cases. The change case removes wheeling charges for all area-to-area transactions in the Grid West footprint.

High:  $26 million/year.  Based on results from GridView model runs.  Gridview, developed by ABB, was used to estimate the benefits that could result from eliminating marginal wheeling charges in the Grid West region, assuming dispatch of up to 100% of Total Transmission Capability (TTC).  [what about cbm and trm?]
Medium:  $12 million/year.  Based on results from GridView model runs.  GridView was used to estimate the benefits that could result from eliminating marginal wheeling charges in the Grid West region, assuming dispatch of up to 90% of Total Transmission Capability (TTC).

Low:  $3 million/year.  Based on estimates derived in the Henwood Energy Services study (commissioned by Snohomish PUD).  This study assumed that schedules through BPA were not pancaked in dispatch decisions because most regional contracts move under fixed annual-cost contracts, schedules that have to go around BPA are considered to be pancaked.   

Grid West Policy: The Grid West model assumes that rate pancakes are eliminated, except for intertie usage, for new use through the balancing energy reconfiguration auction.  

It is important to note that, for consolidators, some of the benefits associated with eliminating rate pancaking may be measured with the PowerWorld balancing market/CCA work which assumes no pancaking in both the base and change cases.  Thus there may be some overlap between the two estimates.  Modeling the potential overlap that may occur is difficult since two separate modeling approaches are used to prepare these estimates (GridView and PowerWorld). GridView establishes an optimal dispatch that is representative of what would occur through the preschedule period and operating hour, whereas PowerWorld simulates the balancing response of the control areas during the operating hour after the preschedule period ends.

Recommendations for Further Analysis: 

Single Scheduling Authority and Reconfiguration Service

Benefits derive from increased access to existing transmission capacity as a result of more liquid and transparent transmission markets.  This estimate is a sensitivity based assumption – it looks at what the benefits would be if the reconfiguration auction yields 3%, 5%, and 10% more available flow capacity (AFC).  Grid View was run to estimate the least cost dispatch to meet loads over 1 year in the Grid West footprint – the base case run was done with the assumption that 90% and 95% of TTC would be available in the without Grid West scenario, 100% in the with Grid West Scenario.  [Reconcile the 3/5/10 with the 90/95/100 assumptions.] The measured benefit derives from the less expensive generation dispatch that occurs with more transmission availability.

It is important to note that, for consolidators, some of these benefits may have already been measured with the PowerWorld balancing market / CCA work.  Overlap between the two estimates will need to be evaluated in subsequent studies.  

Estimates:

High:  $52 million annually – based on runs looking at production cost benefits of a 10% increase in AFC. 

Medium:  $30 million annually – based on runs looking at production cost benefits of a 5% increase in AFC. 

Low:  $15 million annually – attempting to capture benefits of 3% increase in AFC by de-rating of benefits from the 5% estimate  (assuming $5 million in benefits per 1% increase in AFC)

Grid West Policy:  

Reconfiguration service is available for releasing used capacity for resale by Grid West.

Recommendations for Further Analysis: 
· Reconfiguration permits all parties to get value out of their transmission rights, including surpluses above their own requirements. In the optimal case, the system would be dispatched to minimize operating costs within the entire Grid West region as though it were a single control area. Evaluating the efficiency of a single control area operation may serve as a surrogate for the impact of a fully liquid reconfiguration market.

· Energy 20/20 may be able to measure the compounded effects of reconfiguration, pancake elimination and optimal use of transmission.

Construction Deferrals

Optimizing use of existing transmission facilities could defer need for additional construction. Benefits are based on the time value of deferring capital expenditures. This benefit is additive with benefits associated with production cost savings.  This benefit may also conflict with usage of the system as a result of the PowerWorld redispatch analysis—that is, what is being used for redispatch cannot be used for moving firm power from new generation.
High: Deferral of a large BPA transmission line project for one year. Consider the impact analysis used in the evaluation of certain BPA G-20 projects.

Medium: Midpoint between high and low estimate.

Low: Deferral of one CT for one year.

Grid West Policy:

Recommendations for Further Analysis: 

· Use of non-wires solutions facilitated (e.g. demand response, use of remote generation) by Grid West may result in similar benefits. SSG-WI studies have begun to consider the impact of demand-side measures on load growth that affects transmission requirements.

Market Monitoring

Provision of information to an independent organization could enhance grid-wide detection, prevention and mitigation of market dysfunction. Some view market monitoring as a facilitating function that enables the other benefits rather than a function that provides cost savings. Other parties view the presence of a market monitor as a factor that may prevent or reduce the probability of abuse and that the reduced probability results in a quantifiable benefit.

High:

Medium:

Low:

Grid West Policy:

Recommendations for Further Analysis:

Survey Results

The Risk/Reward workgroup (RRWG) relied upon the problems and opportunities identified by the Regional Representatives Group (RRG) that warranted the region’s attention.
  The problems and opportunities provided the starting point for a survey developed by the RRWG that was used to gather detail and data from market participants including Major Transmitting Utilities, Transmission Dependent Utilities, Marketers, Generators and other regional stakeholders.
  Out of 33 potential respondents, 30 responses were received, resulting in a 91% response rate.  The problems and opportunities were not a consensus or agreed-upon list by the RRG; rather, the was a compilation of problems and opportunities that individual participants noted at the meeting.
Survey participants responded to each set of 37 questions.  However, in each category, the responses reflected a wide range of viewpoints.  The responses were not always clearly correlated with the character of the responding entity, e.g., Major Transmitting Utility, Transmission-dependent Utility, etc.  In fact, often the responses were affected by the respondent’s geographic location (e.g., located in BPA’s service territory or on the fringe of the Grid West footprint), its business scope (e.g., vertically-integrated entity, marketer, transmission provider, load-serving entity, etc.) and, the entity’s adequacy in terms of generating resources and transmission capacity.  The RR did not have the time to investigate the causes of an identified problem and the extent to which it could be avoided.   
The survey focused on seven categories:

(1) Production Cost

This category was used to probe the extent to which the cost of producing power as well as resource development is impacted by rate pancakes, dispatch inefficiencies and actual or perceived congestion.  The survey did not identify whether or not this category represented a societal problem or a cost-shift issue.
The survey responses indicated that power customers of BPA and utilities that use only the BPA Network segment in order to serve load do not perceive any problems; the BPA Network segment is rarely constrained, although the Interties are curtailed in order to manage congestion on the BPA Network.  On the other hand, marketers, resource developers and utilities with load growth see rate pancakes are problematic: they believed they caused inefficient dispatch because the cost of multiple wheels exceed the differential between high and low operating costs
; because multiple scheduling and reservation procedures are not in sync; and, because they impact resource planning and development decisions by favoring resources located close to load and discouraging fuel diversity.

Under the Grid West market design, Grid West will schedule all transactions and therefore, administrative pancakes will be significantly reduced or eliminated.  In addition, the pricing proposal reduces or eliminates rate pancakes for all new transactions, except interties. 

(2) Transmission System Operations

This category was used to probe the extent to which there are perceived inefficiencies with operating the transmission system including coordination of operation and maintenance schedules, operating the ancillary services markets, and implementing dispatch orders. 

The survey responses indicated that some have not had any problems with barriers of entry into the AS markets or dispatch orders.  On the other hand, many indicated that they have experienced: barriers of entry to AS markets due to technical requirements, flexibility limits and inconsistent business practices/systems; problems with outage scheduling processes due to lack of consideration being given to market conditions; instances where dispatch orders were requested without any impact on congestion and, an inability to recover from curtailments forcing a schedule to be “taken out” or “booked out.”

Grid West, as an independent, membership corporation is expected to oversee and administer in a non-discriminatory manner ancillary service markets for the consolidated control area (and entities outside of the CCA that are participating in those markets) as well as administer scheduling procedures and coordinate outage and maintenance schedules.  However, without control of the entire generation system, Grid West may not be able to correct all the concerns identified above.
(3) System Capability and Scope

This category was used to probe the extent to which there are concerns about how transmission system capability is impacted by reliability policies, parallel flows (inadvertent flows caused by contract path scheduling), remedial action schemes, determinations of available transfer capability and interface systems with customers (e.g., OASIS postings, reservation and scheduling practices, etc.). 

The survey responses indicated that some were not aware of any problems with ATC calculations.  On the other hand, a number of responses indicated that often times, transmission providers inconsistently apply reliability and capacity benefit margins thus resulting in inconsistent determinations of ATC at seams, resulting in what they considered as unnecessary and ineffective curtailments; unscheduled flows cause curtailments, dispatch inefficiencies and voltage instability due to contract path scheduling procedures; inefficient scheduling and reservation procedures cause lost opportunities; and, problems arising from conflicting standards and non-comparable compensation regarding RAS.

Grid West will be the reliability authority for the Grid West footprint.  In addition, the use and availability of transmission capacity will be determined on a flow-basis which is expected to free-up capacity (by elimination of scheduling limitations), and account for now-inadvertent flows.  Finally, Grid West will be the gate-keeper of transmission capacity for the region and will administer a single OASIS using standardized reservation and scheduling practices. 

(4) Existing Transmission Constraints

Both Transmission Providers and Transmission Customers were asked to respond to whether transmission path limitations (flowgate limits) impact access, the extent to which limitations are experienced and to what extent real-time curtailments are used to manage constraints. 

The survey responses indicated that for some transmission providers, their operations have not been affected by flowgates or posted paths.  Other transmission providers reported a proliferation of congestion (path deratings) since 1996 and common use of curtailments in order to manage congestion and necessary due to parallel flows.  Transmission customers using the BPA Network reported that they do not see congestion/curtailment as a problem especially.  Marketers, Major Transmitting Utilities and Generators reported that there are 20-30 paths that currently impact desired transactions; that transactions cannot be redirected due to the prevalence of congestion and, that real-time constraints on the Pacific Intertie are “too numerous to gather”.

The Grid West market design will monitor and sell capacity based upon flow.  A broader scope of the grid is expected to result in less curtailment and operational improvements, i.e., identification of which schedules are able to relieve constraints. West will implement system-wide “one-utility” planning for expansion (seeking wires and non-wires solutions) with a backstop mechanism for reliability investments. 

(5) Inconsistent Treatment of Generators/Loads

This category was used to probe the extent to which there is non-comparable treatment imposed on suppliers of various ancillary services and remedial action schemes. 

The survey responses indicated that some had no examples of non-comparable treatment with ancillary services markets or RAS.  Others reported non-comparable treatment in terms of compensation for reactive, RAS, operating reserves or ability to offer into these markets. For the region, it is estimated that these markets involve about $_______ /year.  [BPA has recently agreed to provide some compensation for customer support of the transmission system.]
Grid West is expected to oversee and administer in a non-discriminatory manner ancillary service markets for the consolidated control area (and entities outside of the CCA that are participating in those markets).  It is anticipated that Grid West will also administer standardized procedures for RAS. 

(6) Tariff and Business Practice Confusion

This category was used to probe the extent to which administrative inefficiencies result from confusion and conflicts involving tariffs, business practices, reservation and scheduling procedures and timetables, capacity determinations and queuing procedures.

The survey responses indicated that Transmission Dependent Utilities have not been affected by rate and administrative pancakes and others have not experienced delays in System Impact and Facilities studies.  Others reported serious concerns about the lack of OASIS systems in the region; the lack of conformity of tagging procedures; a lack of adequate services to support intermittent resources; and, significant problems with long-term service queues.  In addition, a number of entities reported lodging minor and formal complaints with FERC and engaging in arbitrations under NRTA, WRTA and WECC. 

Grid West will administer a single queue which should enable better management of transmission capacity, system impact and facilities studies.  Grid West will also administer and post transmission capability on a single OASIS using a single set of business practices and reservation/scheduling procedures. 

(7) Planning and Expansion

This category was used to probe the impact that transmission congestion has on investment decisions (both transmission and generation), the identification of solutions, coordination on planning activities and the allocation of costs and benefits associated with a particular investment decision. 

The survey responses indicated that respondents located in areas or relying upon transmission without congestion have not experienced problems.  Others that face congestion have experienced dispatch inefficiencies and face problems with developing and integrating new generating sources.  Several indicated that due to the lack of a congestion management system to value congestion, schedules are cut or denied in order to maintain reliable operation, costs are internalized and planning is typically limited to an individual control area.

The Grid West market design will monitor and sell capacity on a long-term and short-term basis based upon flow.  The Reconfiguration Services (RCS) auction will provide information on the value of transmission which will inform resource dispatch as well as investment decisions for wires, non-wires and resources. The broader scope of the grid is expected to result in less curtailment and operational improvements, i.e., identification of which schedules are able to relieve constraints. Grid West will implement system-wide “one-utility” planning for expansion (seeking wires and non-wires solutions) with a backstop mechanism. 

Appendices

______________________

Check: BPA’s ATC methodology

� Grid West “Basic Features” are defined in the documents of the Transmission Service Liaison Group (TSLG) which can be found at � HYPERLINK "http://www.gridwest.com/TSLG_May2005Papers.htm" ��http://www.gridwest.com/TSLG_May2005Papers.htm�. 


� The workgroup roster can be found at: � HYPERLINK "http://www.gridwest.org/Doc/RnR_Drafts/Risk-Reward-Group-List.doc" ��www.gridwest.org/Doc/RnR_Drafts/Risk-Reward-Group-List.doc�.


� The Grid West Risk-Reward Group Charter – Work Plan Review (Draft 3/31/05).  See � HYPERLINK "http://www.gridwest.org/Doc/RnR_Drafts/Risk-Reward_Charter033105.doc" ��www.gridwest.org/Doc/RnR_Drafts/Risk-Reward_Charter033105.doc�.


Note that this limitation was not intended to preclude production cost modeling efforts by individual group members. 


� The RRG document summarizing the list of transmission problems and opportunities the RRG identified through its work in 2003 is available on the Grid West Website at: www.gridwest.org/Doc/Reference_Document_Sept52003.pdf.


� The workgroup roster can be found at: � HYPERLINK "http://www.gridwest.org/Doc/RnR_Drafts/Risk-Reward-Group-List.doc" ��www.gridwest.org/Doc/RnR_Drafts/Risk-Reward-Group-List.doc�.


� � HYPERLINK "http://www.gridwest.org/Doc/BenCost_031102_RTOWestBCFinalRevised.pdf" ��http://www.gridwest.org/Doc/BenCost_031102_RTOWestBCFinalRevised.pdf� 


� � HYPERLINK "http://www.ppcpdx.org/Tx/ComparativeAnalysisTWO.FINAL.pdf" ��http://www.ppcpdx.org/Tx/ComparativeAnalysisTWO.FINAL.pdf� 


� � HYPERLINK "http://www.snopud.com/content/external/documents/gridwest/henwood_gridwestfinal.pdf" ��http://www.snopud.com/content/external/documents/gridwest/henwood_gridwestfinal.pdf� 


� � HYPERLINK "http://www.ssg-wi.com/documents/320-2002_Report___final_pdf.pdf" ��http://www.ssg-wi.com/documents/320-2002_Report___final_pdf.pdf� 
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� BPA staff, Warren McReynolds and Bart McManus prepared two different evaluations regarding the impact on regulation.  


� 112 FERC ¶61,012.


� See NERC glossary for definition of Bulk Electric System.


� US Bureau of Economic Analysis and Gross Provincial Product data for Montana, Idaho, Utah, Oregon, Washington and British Columbia indicates $740.5 billion Gross Domestic/Provincial Product for 2004. 


� Esselman, Francis and James Reilly. “Averting Grid Collapse: System Control and Restoration in Emergency Conditions.” IEEE Power and Energy Magazine. July/August 2004.


� The RRG document summarizing the transmission problems and opportunities the RRG identified though its work in 2003 is available on the Grid West Website at: www.gridwest.org/Doc/Reference_Document_Sept52003.pdf.


� The pool of survey respondents included: Avista, BPA-TBL, BPA-PBL, BCTC, Idaho Power Company, NorthWestern Energy, PacifiCorp, Portland General Electric, Puget Sound Energy, Sierra-Pacific, Calpine, Clark Public Utilities, Deseret, Eugene Water and Electric Board, Industrial Customers of Northwest Utilities, Northwest Independent Power Producers Coalition, Northwest Requirements Utilities, Pacific Northwest Generating Company, PPL-Montana, Pacific Power Marketing, Powerex, Power Resources Managers, the Public Generating Pool, the Public Power Council, Seattle City Light, Snohomish PUD, Tacoma Power, Tractabel, TransAlta, Utah Associated Municipal Power Systems, and the Renewable Northwest Project. 





� The societal issue is somewhat different from the difference between high and low operating costs:  whether or not the accumulation of pancaked rates plus the operating costs exceed the market price or not when the operating costs alone could meet the market price.


� This is a summary of the respondents viewpoint and does not intend to address the question of whether or not having resources close to load or resource diversity per se is desirable.


� The RR group was unable to evaluate if curtailments were justified or not or whether there was transmission capacity available under the contract-path method of calculation when curtailments were ordered.  
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