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· Purpose of this seminar is to inform the stakeholders and others on generation adequacy planning studies, calculations, data requirements and interpretation of output.  It is intended to help support the work and understanding of ERCOT Generation Adequacy Task Force effort currently underway.
· Generation Adequacy Study Objectives

· ensure installed generation reserve is sufficient

· test the sensitivity of study parameters

· Seminar Objectives

· present mathematical concepts pictorially and with examples

· define terms such as LOLE, EUE, FOR, PFOR, pdf, cumulative distribution, etc.

· show how the single area generation analysis is mathematically calculated

· answer questions by stakeholders and others during the presentation 

· Probabilistic Concepts

· pdf of a typical generator (pdf=probability distribution function)

· cumulative distribution function of the pdf

· combination of two generator pdfs using double integration (convolution)

· representation of pdfs with discrete states

· generator failure as an exponential function of time

· steady state FOR (forced outage rate) from the rate of failure and the rate of repair

· Markov representation of a three state generator

· use of the Markov process to represent three generators (an example)

· use of a binary tree for the three generators to perform the convolution process

· development of a cumulative generation distribution from the binary tree

· direct calculation of a cumulative distribution using a recursive process

· the cumulative distribution represented as discrete one MW steps

· the cumulative distribution represented as piecewise quadratic increments

· minimizing calculation errors introduced by recursive convolution processes

· the expected value of a distribution function

· calculating LOLE – loss of load expectation

· calculating EUE – expected unserved energy

· representation of load uncertainty in the analysis

· representation of scheduled generator maintenance

· effect on LOLE and EUE of scheduled maintenance

· the reduction in variance as the number of generators increases and how this affects the reserve margin needed to maintain an acceptable LOLE

· subtle effects associated with the modeling of DC ties

· availability of data for performing generation adequacy studies

· Transmission Effects on LOLE and EUE (if time and interest permit)

· benefits of using full load flow networks versus reduced equivalents

· development of load flow distribution table for circuits and generators

· necessity for error reduction in the above distribution table

· circuit overloads identified for each Markov state (on the binary tree)

· mapping of the binary tree circuit overloads to the generation cumulative distribution function

· calculating total system LOLE and EUE increases due to transmission constraints

· calculating individual area LOLE and EUE due to transmission constraints introduces an interesting new problem not observed in the single area analysis

