
TIMES training – Module 3



Learning objectives for Module 3

▪ Recap of, 
• Modify existing technology attributes Scenario files

▪ Build user constraints (UCs) UC
• Emissions cap constraint
• Market share constraint
• Absolute constraint
• Relative fuel share constraint

▪ 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 2 training concepts

SECTION 1



Recap of Module 2 training

Recap of key TIMES and VEDA concepts

Day 2 model with 2 supply sectors (ELC, PRI) and 5 demand sectors (RSD, COM, AGR, TRA, IND)

Modifying/updating attributes, inserting attributes and extracting attributes (TFM_UPD, TFM_INS, 
TFM_FILL)
Specifying bounds/caps, subsidies, taxes



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)



Module 2 modelling recap

▪ Extension of Module 1 model (new demand sectors added)
• New/alternative technology options explored in SubRES

▪ Analysis of results of new sectors
▪ Scenario files to,

• Specify bounds/caps
• Specify technology subsidies
• Specify taxes
• Block investments



Day 3 demo model description

▪ Same as Day 2 demo model – new user constraint scenarios to be explored
▪ Geographical scope – 2 regions (REG1, REG2)
▪ Model horizon – 2024 to 2050 
▪ Sector scope,

• 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



Module 3 modelling exercise goals

▪ Adding user constraints
• Creative control of the energy system & scenarios

▪ What are the effects of user constraints on results?
• Different consumption patterns
• Different shares of technology investments and outputs

▪ Using Scenario files,
• Adding environmental constraints (e.g. emissions) 
• Adding policy constraints (e.g. electric vehicle mandates)
• Adding system constraints (e.g. fuel shares)



Adding User Constraints

SECTION 2



Adding new User Constraints (UCs) to TIMES model

▪ The TIMES model comprises various constraints that model the energy system 
state and flows,
• Process activity & capacity
• Commodity production
• Resource extraction & supply curves
• …

▪ In practice, the modeller (user) may want to impose additional constraints
• Environmental constraints (e.g., emissions caps)
• Policy constraints (e.g., EV mandates, imports)
• System constraints (e.g., fuel shares)

▪ Adding these user constraints (UCs) enables,
• Running the model under various configurations (e.g., policy active or inactive)
• Creative control over system description



How do UCs give creative control over modelling?

▪ Using ~TFM_INS table,
• Need to define a new aggregated commodity representing 

sum of ELCCO2 and TRACO2
• Impose COM_BNDNET~UP on this aggregated commodity

▪ Can impose UC easily to accomplish this carbon cap,

Previously (Day 2): Used a ~TFM_INS table with COM_BNDNET~UP on ELCCO2

What if we want to impose COM_BNDNET~UP on the sum of ELCCO2 and TRACO2?

Need to define new 
commodities – is there a 
better way?

Elegant way to impose user constraints with minimal new definition



Components of a User Constraint (UC)
The constraint is imposed in 

each region (R_E)

The constraint is imposed in 
each time period (T_E)

Any column without an index is 
interpreted as the RHS constant!

User Constraint (UC) 
name identifier

Filter on 
commodities on 
which UC is 
applied

Multiplier coefficient 
for net commodity 

production variable

RHS constant 
for constraint

Interpolation 
rule for RHS 

constant

UC 
description

Comma (,) indicates sum (+)

[1.00] * [Net comm. prod. of ELCCO2 + Net comm. prod. of TRACO2] ≤ 947,823 kt in REG1 in 2035 
[1.00] * [Net comm. prod. of ELCCO2 + Net comm. prod. of TRACO2] ≤ 895,555 kt in REG2 in 2035 
[1.00] * [Net comm. prod. of ELCCO2 + Net comm. prod. of TRACO2] ≤ 730,401 kt in REG1 in 2050 
[1.00] * [Net comm. prod. of ELCCO2 + Net comm. prod. of TRACO2] ≤ 758,565 kt in REG2 in 2050 



Defining a user constraint

▪ Which variable to impose constraint on?
• Process activity (UC_ACT), process capacity (UC_CAP), investment capacity (UC_NCAP)
• Commodity total production (UC_COMPRD), commodity net production (UC_COMNET), 

commodity flow (UC_FLO)
• …

▪ Is it applied for each region (R_E) or over sum of all regions (R_S)?
▪ Is it applied for each time period (T_E) or over sum of all time periods (T_S)?
▪ Is it applied for each time slice (UC_RHSRTS) or over sum of all time slices 

(UC_RHSRT)?



Adding a market share constraint

SECTION 3



Building a market share constraint on electric cars

▪ Market share constraint:
• Minimum share of electric cars

1. Identify the technologies to impose constraint on
• E.g., all transport (car) technologies using diesel

2. Identify type of constraint to be defined
• E.g., commodity production 

[1.00] * [DTCAR out-flow from TC*ELC*] + [-10%] * [DTCAR production] ≥ 0 in REG1 in 2035 

[1.00] * [DTCAR out-flow from TC*ELC*] ≥ [10%] * [DTCAR production] in REG1 in 2035 

All cars (TC*) satisfy demand DTCAR

Impose share of electric cars 
in                                                              
satisfying demand DTCAR

(Live demo upcoming)

(UC_FLO)

(UC_COMPRD)



Effect of adding market share constraint

▪ No constraint (vs) with constraint on electric cars
• Difference in TRACO2 and TOTCO2 emissions trajectories
• Difference in electricity production/capacity mix
• New technology penetration in transport (cars)
• Consumption trends (RSD, COM, AGR, TRA, IND)

▪ Calculate % changes between scenario results



Summary and key takeaways 

▪ Market share constraint
• Minimum share of electric cars 

▪ Lower system-wide emissions under constraint
▪ Lower system-wide fossil-fuel consumption 

• REG1: Fossil-fuel usage reallocations across COM, and RSD sectors

▪ Cleaner transport sector
• Lower fossil fuel (diesel) consumption augmented by electricity, due to constraint

▪ Lower fossil fuel-fired power plant buildout
• Production dominated by nuclear, and renewable options

▪ Electricity import
• REG1 becomes a net importer, while REG becomes a net exporter

▪ Lower import of fossil fuels under constraint



Adding an absolute constraint

SECTION 4



Building a policy constraint on fossil fuel imports

▪ Activity constraint:
• Import of fossil fuels to drop from reference levels 

between 2024 and 2050

1. Identify the technologies to impose constraint on
• E.g., import of fossil fuels (all import processes except 

dummies, and electricity)

2. Identify type of constraint to be defined
• E.g., process activity

[1.00] * [Import of all fossil fuels] ≤ [16026.05] PJ in REG1 in 2024 



Effect of adding a policy constraint

▪ No import constraint (vs) with import constraint on all fossil fuels
• Difference in TOTCO2 and sectoral emissions trajectoriesap (vs) with e
• Electricity generation using emitting fuels (COA, GAS, …) vs renewables (WIN, SOL, 

BIO,…)
• New technology penetration in each sector
• Trade with no cap (vs) with emissions cap
• Consumption trends (RSD, COM, AGR, TRA, IND)

▪ Calculate % changes between scenario results



Summary and key takeaways 

▪ Absolute constraint
• Upper bounds on fossil fuel imports

▪ Lower system-wide emissions under constraint
• Lower system-wide fossil-fuel consumption 

▪ All* sectors decarbonize, with a switch to renewable options + ELC
▪ Lower fossil fuel-fired power plant buildout

• Production dominated by nuclear, and renewable options

▪ Electricity import
• REG1 becomes a net importer, while REG becomes a net exporter

▪ Lower import of fossil fuels under constraint
• Lower export of fossil fuels also, under constraint → better (lower) use domestically



Adding relative share constraint

SECTION 5



Building a relative share constraint

▪ Relative share 
• Constrained fuel shares between diesel and gasoline in cars

[TRADSL consumption in cars]
[TRAGSL consumption in cars]

≤
63.14%

36.86%

[-36.86%] * [TRADSL consumption in cars] + [63.14%] * [TRAGSL consumption in cars] ≥ 0 in REG1 in 2035 

(Live demo upcoming)



Effect of adding fuel share constraint

▪ No fuel share constraint (vs) fuel share constraint
• Difference in TOTCO2 and sectoral emissions trajectorieswith e
• Difference in new technology investments in transport (cars)
• Penetration of different fuels in transport sector
• Consumption trends (RSD, COM, AGR, TRA, IND)

▪ Calculate % changes between scenario results



Summary and key takeaways 

▪ Relative share constraint
• Constrained fuel shares between diesel and gasoline in cars
• Mimic reality – both diesel & gasoline car usage go up/down together

▪ Lower system-wide emissions under constraint
▪ Slower & lower diesel uptake under constraint

• Increased gasoline consumption, due to relative fuel share constraint

▪ Cleaner transport sector
• Lower fossil fuel consumption augmented by biofuels

▪ No significant changes in electricity capacity buildout
• Electricity production & consumption profiles not significantly affected by constraint

▪ Lower import of fossil fuels under constraint
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    [TRADSL consumption in cars]  [TRAGSL consumption in cars] ≤   63 . 14 %  36 . 86 %

