Day 1 – Economic Valuation of Transmission Additions

1) Overview of production costing tools
a. What production costing tools do and why we need them

b. Overview of available programs (GE-MAPS, ABB Market Simulator, Gridview, PROMOD, SDDP, PLEXOS, etc)

c. Simple three node example

d. Demonstration on a complex network using Power World

2) Program Outputs

a. Changes in production costs

b. LMP prices and shadow prices

c. Generation dispatches and capacity factors

d. Transmission loadings and limit identification

3) Identifying benefits

a. Benefits to load from changes in LMP prices

b. Benefits to generation from changes in LMP prices (consumer owned and merchant generation)

c. Benefits to transmission rights holders in changes in congestion revenues

d. Example of benefit calculation from a societal and individual entity’s

Perspective.

e. The effect of contracts on benefits

1. Generation contracts

2. Transmission contracts

4) Benefit Tests

a. Societal – Overall reduction in production and capital cost

b. Participant – From the perspective of the entity funding the transmission project and its users 

c. Should generation revenue be included (competitive revenues and market power revenues)

5) Assessing the ability of new transmission to mitigate market power

a. Bid adders 

b. Residual supply index (RSI) models

c. Game theory models

d. The effect of generation contracts on market power

e. The effect of transmission contracts on market power

Localized market power (i.e., a generator on the San Francisco peninsula)

6) Interpreting the results of the TOPS studies

Overview of Example Case Study  
Day 2 –Transmission Oriented Production Simulation Programs – what we currently do and where we may need to make improvements

7) Load forecast data and load modeling

a. Data required: Monthly peak load, monthly energy, and hourly load shape

b. Calculation of hourly loads: development of hourly load forecast for the area and distribution to buses based on powerflow distribution. 

8) Modeling of transmission network and constraints

a. Full network modeling

b. Why transport (bubble) models are inadequate

c. Individual lines

d. Paths

e. Nomograms

f. Modeling lower voltage limitations

g. What do we mean by “security constrained”?
h. Phase shifter and DC line control actions

9) Modeling of thermal generation

a. Variable O&M costs

b. Average heat rate versus average heat rate curve and marginal heat rate curve

c. Unit commitment, start-up costs, ramp rate

d. Annual maintenance scheduling

10) Modeling Hydro and Wind:  Hydro and wind resources have been hardwired into transmission expansion studies.  Do we really need to dynamically simulate hourly hydro operations? Why is hydro so difficult to model? What are the technical challenges? What are the solutions?  Can more sophisticated models be developed to simulate the performance of wind turbines on an hourly basis in order to provide a more meaningful understanding of the impact of a non-dispatchable resource on transmission congestion?
11) Modeling resource adequacy and reliability: We currently have no way to compare reliability benefits between two scenarios.  
12) System expansion-modeling:  Transmission expansion decisions will affect resource acquisition decisions and vice-a-versa.  So the question is should the model simulate system expansion or should the study rely on scenario analysis defined by the study participants?  System expansion decisions are long-term decisions, which are a function of many uncertain variables including loads, fuel costs, capital costs, operating costs, and characteristics of resources and transmission facilities.  Other factors included in such decisions are institutional issues such as a state’s renewable portfolio standard and the process for siting new power plants and transmission infrastructure.  Given the complexity of the problem should we even try to simulate system expansion?
13) Modeling Bus Bar Loads:  The existing methodology for estimating hourly bus bar loads is a complicated and arcane process that fails to capture the temporal and spatial variability we would actually expect to see over time horizons of up to 20 years.  In addition, no attempt is made to correlate bus bar load data to weather related hydro inflow and runoff data.  How can the modeling methodology be improved?
14) Modeling Game Theory and Market Behavior:  Most existing models simulate perfect competition, which maximizes total social benefits. However, in reality, prices can exhibit much greater price volatility when firms attempt to maximize profits by withholding generation.  What do we mean by the term Nash-Cournot?  Why is it important to model behavioral effects?  How does one go about modeling strategic bidding behavior?
15) Modeling Marginal Losses:  Marginal losses can create large LMP differentials that, when ignored, lead to inefficient dispatch and resource siting decisions.  How can marginal loss methodologies be incorporated within the OPF formulation?
16) Modeling Transmission and Generation Rights/Ownership:  How detailed does the power-flow modeling have to be?

17) Modeling Uncertainty:  Uncertainty needs to be depicted better because decisions--especially the ones that affect longer-term resource acquisition, hydro storage, annual maintenance scheduling and unit commitment—are made based on uncertain forecasts of conditions.  How important is it to model these uncertainties?  What are the major uncertainties we’re dealing with?  How does one go about incorporating these uncertainties into the internal decision logic of our models?

18) Modeling the “Curse” of Dimensionality:  Some existing modeling algorithms may be challenged by the huge dimensionality of the problem of simultaneously modeling large nodal networks of thermal generators, hydro plants, loads, transmission elements and storage reservoirs and their ownership, with hourly detail over periods of up to twenty years while representing all of the uncertain variables across many possible future scenarios.  Why is dimensionality such a problem?  Is LP the only approach?  Are there other ways to reach an equilibrium solution that minimize this troublesome problem?   

