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Introduction

Figure 1. Six bus power grid model
Wind power generation is notoriously difficult to predict due to the with added wind farm
erratic nature of wind velocities. It is also constrained by the
availability and location of optimal sites, usually forcing farms to be @ @I @ I
build relatively far away from the load source. As a result, wind farms ' LSy gy A
are risky and expensive to integrate into existing energy grids.

This project attempts to model the behavior of a power system with an
integrated wind farm using MatPower to execute power flow equations
that show the relationship between power supply and demand
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Project Goals

*Add wind farm to standard 5 bus power grid model

Figure 2. Average daily load levels by hour

Table 1. Trial pairings of wind power and load in

six-bus test model
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Figure 4. Hourly wind speeds and wind farm
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which will be most of the time, the system will be able to

accommodate this power slump by allocating more load onto
the other generators. This occurs even when the wind farm is
generating as much as it can under the give wind conditions.

eIt is too risky to replace all or most of the generators in this
model with wind farms because the variability of wind does not
match up with load demands (figs. 3 & 4). Moreover, it is
incredibly expensive ($2 mil per turbine) to build a wind farm
large enough to replace one of the larger generators. Therefore,
wind energy may be best paired with more reliable, higher
producing energy source when integrated into commercial
energy systems.

Next Steps

* Immediate: Generate a more realistic model of probabilistic
wind generation by performing a Monty Carlo statistical analysis
to select wind farm output to use in MatPower.
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«Create a probability distribution of errors between forecasted
and actual wind speed in real time. Pair this with probabilities of
thermal generator or transmission line failure in real time.

*Model the effects of moving the wind farm closer and farther
away from the load center. Find cost data and energy policies
to estimate the cost of adding a wind farm and all of the
required infrastructure

«Ultimately want to determine the relationship between wind
farm location, system fortitude and monetary trade-offs.

*Further along: Select a definite study location (probably NY)
and model the system constrains by using a larger bus model
to mirror the real generating capacity and load levels.
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