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What is Unit Commitment

• System operation planners decide on the 
generating unit on/off statuses for the following 
day

• Based on the load predictions (temperature, 
historical data)

• Low mistakes (<1%)



What is Unit Commitment
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What is Unit Commitment

• In real time, system operators run the power 
system according to the day-ahead schedule

• They deal with predicted load curve errors by:
• redispatching online units

• committing fast units

• load shedding



Dispatch Center



Sport Events
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Sport Events

• WC Soccer Semi-Finals: Croatia – France (Wed., July 8, 
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Introduction to Unit Commitment

• Integration of wind farms makes day-ahead 
planning more difficult as wind forecasts are not 
entirely certain

• Wind uncertainty needs to be added on top of the 
load uncertainty

• What are the options to deal with this high 
uncertainty?



Unit Commitment Techniques

Stochastic Interval Robust

Uncertainty Scenarios Uncertainty range Uncertainty range

Objective 
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The expected cost of the 
scenarios considered
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wind forecast
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Scenario Generation

• Remaining 
issues:

 How to reduce 
scenario better?

 How to estimate 
bounds better?
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Stochastic Optimization

Stochastic

Scenarios

The expected cost of
the scenarios 

considered



Interval Optimization

Interval

Scenarios

The cost of the most likely 
wind forecast
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Robust Optimization



What Works Best?

Reliability
(Interval) 

Cost
(Stochastic)

Computational
Time 

(Interval)



Introducing Improved IUC

Interval UC
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Introducing Improved IUC

• Since we have 5 points at each time period, we use five 
scenarios: 

• Central forecast, 

• Up ramp 1 (enforced only between hours 1-2; 3-4; 5-6; etc.), 

• Up ramp 2 (enforced only between hours 2-3; 4-5; 6-7; etc.), 

• Down ramp 1 (enforced only between hours 1-2; 3-4; 5-6; etc.), 

• Down Up ramp 2 (enforced only between hours 2-3; 4-5; 6-7; etc.)

• It is not possible to use a single scenario for up or down 
rampings because that scenario would have two values for 
each hour

• This results in higher computational burden as compared to 
the IO, which uses only three scenarios, but the obtained 
solution is less conservative



Introducing Improved IUC
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Illustrative
Example
a) Three scenarios

b) Boundaries

c) IIUC „scenarios”
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The End
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Thank you for your attention
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