
TIMES training – Module 2



Learning objectives for Module 2

▪ Recap of, 
• Identifying energy chains and competition nodes RES, modelling
• Modify existing technology attributes VT files
• Add new technologies for a chosen energy service SubRES files

▪ Understanding how to add/edit attributes Scenario files
▪ Add new attributes, TFM_INS

• Activity/capacity bounds, tax, subsidy

▪ Run cases Run Manager, Solve
▪ Analyze results Results

Participants will be provided with an exercise guidebook (with results 
dashboard) for additional practice exercises. 



Recap of Module 1 training concepts

SECTION 1



Recap of Module 1 training

Recap of key TIMES concepts (philosophy, drivers, inputs, outputs)
How to read an RES

Day 1 model with 2 supply sectors (ELC, PRI) and 1 demand sector (RSD)
Understanding naming convention and model RES

Setting up an energy balance and using it to characterize existing processes (VT files)
Adding a new technology repository for each sector (SubRES files)
Understanding demand projections
Running different model cases and analyzing results



Recap of file structure from VEDA Navigator

▪ Schematic view of 
all model files read 
by VEDA

▪ Synchronization
step after import

▪ Color-coded 
functionality for easy 
version control

▪ Split into various 
sections,
• Base Scenario [BS] 

and BY_Trans
• Sub RES [SR] and 

SubRES_Trans
• Demand Scenario
• Trade Scenario
• Regular Scenario

(Live demo upcoming)



Day 2 demo model description

▪ Geographical scope – 2 regions (REG1, REG2) – same as in Day 1 demo
▪ Model horizon – 2024 to 2050 
▪ New sectors added,

• 5 demand sectors (residential, commercial, agriculture, transport, industry)
• 2 supply sectors (electricity, primary energy)

▪ Multi-fuel,
• Fossil fuels (coal, natural gas, diesel oil, kerosene, etc.)
• Renewables (biomass, hydro, wind, etc.)
• Electricity
• Nuclear energy
• Heat



Storyline for demo models

▪ Geographical scope – 2
regions (REG1, REG2)

▪ Model horizon – 2025 to 
2050

▪ REG1 – rich in fossil fuels
▪ REG2 – rich in renewables
▪ Multiple demand sectors

• Residential
• Commercial
• Agriculture
• Industry
• Transport

REG1

REG2



Module 2 modelling exercise goals

▪ Analysis of all new sectors added to the model
• Energy service demands in each sector

▪ How does energy consumption evolve in each sector over time?
▪ What are the new/alternative technology options in each sector?

• Newer model vehicles with better efficiencies
• New technology options (e.g., solar space heating technologies)

▪ Using Scenario files,
• Adding a carbon emissions cap
• Adding subsidies
• Adding taxes



Using Scenario files to add attributes

SECTION 2



Adding new attributes to an existing model

▪ A typical model consists of the following,
• Base year files describing the existing state of the system – existing processes & 

commodities, flows, technoeconomic attributes (stock, availability factor, efficiency, …)
• SubRES files containing new technology repositories to present the model with 

alternatives to existing options to fulfil energy service demands
• Demand files containing information to project energy service demands
• Trade files containing information related to trade between regions

▪ What if additional information needs to be added to this model?
• E.g., activity bounds on a process

▪ Can use Scenario files



Scenario files and when to use them

▪ Also called Regular Scenario files (in VEDA – Navigator)
▪ File naming convention: Scen_(name)
▪ Scenario files can be used to,

• Modify/update existing attributes for a process (TFM_UPD)
• Extract and use existing attributes for other calculations (TFM_FILL)
• Insert new attributes for a process (TFM_INS)
• Define user constraints (UC)

▪ Useful when the different model cases are to be run,
• Sensitivity (e.g., update investment costs with optimistic/pessimistic assumptions)
• Targets (e.g., with a net-zero emissions by 2050)
• Policies (e.g., include a carbon tax)

Day 3 training

VEDA 
tables



Adding a cap on carbon emissions

SECTION 3



Context of adding a cap on carbon emissions

▪ Climate policy for emissions 
reduction

▪ Different sectors emit 
different levels of emissions

▪ Moving towards sector 
decarbonization

▪ Can be a cap on total 
(aggregated) emissions or per 
sector



How to add a cap on carbon emissions

▪ Emissions cap: kt CO2

1. Identify the emissions commodities in the model
• E.g., CO2 emissions from the electricity sector are 

defined as ELCCO2

2. Prepare data for emissions cap
• Method 1: Run the model without an emissions cap 

and use the emissions value to set a cap
• Method 2: Provide an emissions cap from external 

calculations
• …

3. Use a Scenario file to define the emissions cap
• ~TFM_INS table



Defining an emissions cap using TFM_INS

▪ Need to add a new attribute (COM_BNDNET) to the model
• Use a ~TFM_INS table with this new attribute

▪ Add an upper (UP) limit on aggregated emissions over sectors (TOTCO2)
between 2035 and 2050 in both regions

TIMES attribute for bound/limit on total (net) commodity production: COM_BNDNET

These bounds are calculated as 15% - 35% (between 
2035 – 2050) of the TOTCO2 emissions from a no-
emissions cap run



Effect of adding an emissions cap

▪ No cap (vs) with emissions cap on ELCCO2
• Total system costs
• Difference in ELCCO2 and TOTCO2 emissions trajectoriesap (vs) with e
• Electricity generation using emitting fuels (COA, GAS, …) vs renewables (WIN, SOL, 

BIO,…)
• Electricity trade with no cap (vs) with emissions cap
• Consumption trends (RSD, COM, AGR, TRA, IND)

▪ Calculate % changes between scenario results

(Live demo upcoming)



Summary and key takeaways 

▪ Emissions (TOTCO2) cap
• Upper bound on system-wide emissions from 2035 - 2050

▪ Lower system-wide emissions under cap
▪ Key clean technology switch sectors,

• REG1: RSD, COM, ELC, TRA
• REG2: TRA, IND

▪ No significant changes in capacity buildout
• Reserve margin requirements prompt fossil-fuel generator buildout, for base-load

▪ Lower import of fossil fuels under cap



Adding subsidies on specific technologies

SECTION 4



Context of adding subsidies on technologies

▪ Many governments offer subsidies
for various reasons,
• Energy transition & security
• Emissions reduction
• Economic growth
• Job creation

▪ Why model subsidies in energy 
system models?
• Assess effect of subsidies in achieving 

energy transition goals
• Assess competitiveness of 

technologies with/without subsidies

https://www.canada.ca/en/services/transport/zero-emission-vehicles/benefits-of-driving-a-zero-emission-vehicle.html



How to add a flow subsidy on solar technologies

▪ Flow subsidy: 
• Subsidy imposed on commodity outflow from chosen technologies

1. Identify the technologies to be subsidized in the model
• E.g., Residential and commercial solar technologies

2. Prepare data for subsidy amounts
• From policy research

3. Use a Scenario file to define the subsidy
• ~TFM_INS table

This is not the only 
technology! Also,
• CSHNSOL1



Defining a flow subsidy

▪ To add a new attribute (FLO_SUB) to the model
• Use a ~TFM_INS table with this new attribute

▪ Add a flow subsidy for residential and commercial solar technologies 
between 2030 and 2040 in both regions

TIMES attribute for subsidy on a process flow: FLO_SUB

Flow subsidy of 5 M₠ / PJ on service 
from residential and commercial 
technologies consuming solar 
energy in REG1 in 2030

Technologies filtered based on 
commodity input (solar energy)

Technologies filtered for “new” 
investments, in residential & 
commercial sectors



Effect of adding subsidies

▪ No subsidies (vs) with subsidies on clean technology (solar)
• Investments in RSD and COM solar technologies
• Difference in TOTCO2, RSDCO2, COMCO2 emissions trajectories 
• Electricity generation using emitting fuels (COA, GAS, …) vs renewables (WIN, SOL, 

BIO,…)
• Space heating demand satisfaction (DRSH, DCSH)
• Consumption trends (RSD, COM, AGR, TRA, IND)
• …

▪ Calculate % changes between scenario results

(Live demo upcoming)



Summary and key takeaways 

▪ Subsidies (new RSD and COM solar technologies)
▪ Lower system-wide emissions under solar subsidies
▪ Key clean technology switch sectors: RSD, COM

• REG2 displays a switch between clean technologies (BIO → SOL)

▪ Capacity buildout under solar subsidies,
• REG1 finds cost-optimal use for natural gas no longer used for space heating, in the ELC 

sector, under solar subsidies

▪ Electricity trade under solar subsidies,
• REG1 is a net exporter, while REG2 is a net importer
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