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Energy Balance and 
Reference Energy System

SECTION 3



Energy balance – starting point to build a TIMES model

• Historical/current state of the system
• Supply-demand balance sheet

• Closely tied to scope of the modelling Energy commodities (fuels)

Production → Transformation → Use “sectors”, system boundariesGeography



The Reference Energy System (RES)

Source: Loulou et al. (2016)

Technology

Commodity

Commodity flows in 
and out of 
technologies

Process flow & commodity 
linkages

HFO: Heavy Fuel Oil
LFO: Light Fuel Oil



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (1)

▪ What technology 
options exist for 
home space 
heating?
• Is this a process or 

a commodity?
• Identify it on RES
• What processes 

output this 
commodity?



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (2a)

▪ Identify the supply 
chain of oil in the 
RES
• What processes 

consume oil?



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (2b)

▪ Identify the supply 
chain of oil in the 
RES
• What processes 

consume oil?
• Which process 

gives oil products, 
and how many 
types?



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (2c)

▪ Identify the supply 
chain of oil in the 
RES
• What processes 

consume oil?
• Which process 

consumes HFO?



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (2d)

▪ Identify the supply 
chain of oil in the 
RES
• What processes 

consume oil?
• Which process 

consumes LFO?



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (2e)

▪ Identify the supply 
chain of oil in the 
RES
• What is the input to 

the oil refinery?



HFO: Heavy Fuel Oil
LFO: Light Fuel Oil

How to read an RES (2f)

▪ Identify the supply 
chain of oil in the 
RES
• What goes into 

“Delivered crude”?



Thank you!
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