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Transformation
• Conversion of primary forms of energy to secondary 

and further transformation (e.g. coking coal to coke, 
crude oil to petroleum products, heavy fuel oil to 
electricity)*
– Electricity generation
– Oil refining
– Coal transformation
– Heat generation
– Liquefaction

* IEA definition
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Transformation in LEAP

• Transmission & distribution

• Energy conversion

• Resource extraction
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Basic parameters
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Branch types

• Module

• Output fuel

• Process

• Feedstock fuel

• Auxiliary fuel

Basic hierarchy: “Modules” (sectors), each containing one or more “processes”.
Each process can have one or more feedstock fuels and one or more auxiliary fuels.
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Module properties
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General module structure



This Project is funded by the European Union Project implemented by Human Dynamics Consortium

Example module 1: Simple non-
dispatched
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Example module 2: Electricity generation



This Project is funded by the European Union Project implemented by Human Dynamics Consortium

Example module 3: Oil refining
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Set-up Transformation model

1. Identify modules to include

2. Arrange modules in correct order

3. Set module properties

4. Determine level of detail

5. Enter data
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Modeling Transmission & Distribution
1. Add Module
2. Set Module properties
3. Add Processes
4. Set Process properties
5. Enter data
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Modeling electricity generation
1. Add Module
2. Set Module properties
3. Add Processes
4. Set Process properties
5. Enter data
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Data requirements
• Key assumptions

• Plants characteristics

– Exogenous capacity

– Endogenous capacity

– Historical production

– Maximum availability

– Efficiency

– Lifetime

– Capacity credit

– Dispatch rules

– System load curve
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Making a load shape

1. Divide year into time slices

2. Make load shape with data for each time 

slice

3. Assign the load shape to electricity system



This Project is funded by the European Union Project implemented by Human Dynamics Consortium

Time slices

• Seasonal and time-of-day divisions into which 
annual electricity loads can be divided

• Set up wizard to create seasonal, quarterly, 
monthly, weekly, or daily time slices 
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Loads
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Load duration curve
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Dispatch modes
• Mode 1: Historical

– dispatch of plants based on historical generation

• Mode 2: Simulation

– dispatch of plants based on various dispatch rules ranging from very simple (% of total 

generation) to more sophisticated (dispatch by merit order or in order of running costs)

• Set the First Simulation Year variable for each process to determine when to use 

historical mode and when to use simulation mode. 

• Mix modes and dispatch rules in neighboring processes (e.g. dispatch wind by 

percentage to meet a renewable portfolio standard, but dispatch other processes by 

merit order).
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Dispatch rules
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Let’s practice!
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