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To enable the integration of intermittent energy sourcesinto the electric powergrid
by
- Coordinating across confrolareas
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System Objective and Constraints

Electric Ssorage Intersmitient
- Using distributed multi-time step with forecasted load and wind data L Devices Encrgy Sounces
- Optimally utilizing available storage in owerall systemto minimize ramp 'ﬂlm .
up/downof conventional generators and balance renswable intermittency - Minimize costofgeneration Bower Grid I
- Maximize use of renewable sources
- Minimize emissions [nz ] I ——
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Motivation Subiecto: i s
- Physical AC power flow constraints
-The increasing unavailability of fossi fuels and their detriment to the \ - Storage limits, power generation limits
enwvironment encouragesa push towards renewable sources. To increase the .
amount of renewable generation utilized, a method must be developed to more Storage Devices

efficiently integrate this type of generation
¥ g e g - Helps integrate sources which are intermittent

- Differentdevicesin the power system which ars located in separate contral - Fjl'l":.'f.ss getperlated enerfgyl'a.l!:l té: stture:lfénstead u:_uflc:urtaned

areas are usually not willing to fulty exchange systemdata. The use of -Alows optimalusage of available transfer capaciy

distributed control willaccount forthis reality

Multi-Step Optimization Efk+1)
-Predictive control will help limit the use of environmentalty-unfriendly generation — —
\andrﬂmp!up down of generators, resulting in an overall more efficient system _/ - I —TI R
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System Decomposition

- Uses a model ofthe systemto optimize over a time horizon [2]
- Helps answerwhento use storage, backup generation, load control, etc. basedon load
forecasts and wind generation predictions

System decomposition and optimization is performed using Optimality Condition . -
Decomposition (OCD) [1], a method based on Lagrangian theory SIN‘IMOH RES_UItE on IE"‘I‘" B_LIE Svstem
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Asg horizon length Mincreases, storage use increases
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