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Contingency Reserves (Spinning and Supplemental)

High:  The Henwood Energy Services study (commissioned by Snohomish PUD) estimated contingency reserve benefits of $73 million/year for the Grid West region.  The benefits for the 4 control area scenario reflects a prorated portion of the benefits (based upon energy loads); the total level of benefit reflects the Grid West or 10 control area scenario.

Medium:  Reduce the “High” level of benefits to 75%.

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

Grid West Policy – The Grid West model allows for voluntary consolidation. Contingency reserves can be voluntarily offered to the Grid West consolidated control area.
Recommendations for Further Analysis: Simulation of optimized unit commitment under the Grid West consolidated control area approach versus separate autonomous control areas.
Regulation Reserves

High:  BPA analyses (performed in 2000 and 2005) were used to calculate regulation reserve benefits.  The benefits for the 4 control area scenario includes 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 includes 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 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 consolidation.  Regulating reserves can be voluntarily offered to the Grid West consolidated control area.
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.
· Market value of capacity should be verified rather than relying on tariff rate ($6.00/kW-month).
· Explore methods to minimize capacity costs for capacity used for regulation.

Redispatch Efficiencies

PowerWorld time-domain simulations were used to calculate production cost savings occurring during real-time balancing as a result of consolidating control areas.  The baseline (without consolidation) dispatch reflects the energy balancing optimization that would occur with the existing separate, autonomous control areas that perform system control functions.  The Grid West change cases are characterized by moving selected control areas into a single, consolidated control area that balances energy imbalances using a single, optimal power flow (OPF) objective. Production costs were calculated using five WECC 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 each period modeled, in dollars per hour, were applied to the number of hours occurring in each period.
The sensitivity of the resulting dispatch efficiencies to the price of hydroelectric surplus sales 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 seasonal 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: The Grid West model allows for voluntary consolidation.  Balancing energy can be voluntarily offered to the consolidated control area which will dispatch the most economical units against load resource imbalances subject to physical system constraints.
Recommendations for Further Analysis: 
· The current analysis uses eight representative seasonal powerflow 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 integrated into a 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 these things can physically be done. “Things” include: hydro min/max, fish flush, …
Load Following

[Not complete]

High:

Medium:

Low:

Grid West Policy:

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 catastrophic disturbances in the Bulk Electric System
 were derived from the 2004 Gross Product for the states and province located in 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 catastrophic disturbance every 20 years to avoidance of 1 additional catastrophic 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 catastrophic 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). 

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). 

Grid West Policy: The Grid West proposal provides:

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

(2) a system-wide, “one utility” planning responsibility for grid expansion support by a “planning backstop.” 

(3) price transparency 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. 

Power Delivery System Reliability: Momentary/Sustained
The potential benefits associated with avoiding a momentary or sustained outage (as distinguished from a catastrophic disturbance) were derived from a study on the cost of outages developed by the Lawrence Berkeley National Laboratory, Understanding the Cost of Power Interruptions to U.S. Electricity Consumers,” September 2004.  
High:  Assume that 10% of total interruptions are transmission-caused; 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 average. 
Medium: The average estimated outage 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.  
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).

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, 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 for new use through the reconfiguration auction.  

It is important to note that, for consolidators, some of the benefits associated with eliminating rate pancaking may be measured with the Power World 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 v. 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.
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.  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 have already been measured with the Power World balancing market / CCA work.  There is, thus, overlap between the two estimates.  

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.
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. Benefit based on the time value of deferring capital expenditures. This benefit is additive with benefits associated with production cost savings.
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:

For Further Analysis: 

· Use on 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 quantified benefit.
High:

Medium:

Low:

Grid West Policy:

� 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.
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