Energy Technology Systems Analysis Programme I

TIMES pre-training session

TIMES model components

Technology Collaboration Programme
by lea



8] The TIMES model flow diagram

The TIMES model



8] The TIMES model flow diagram

Database
Technical
* |nputs, outputs
* Availability factors
» Efficiencies
 Lifetime
* |nstalled capacity
 Emission coefficients

The TIMES model

Economic

* |nvestment costs

* Fixed operation costs

* Variable operation costs
* Hurdle rates

* Market shares




8] The TIMES model flow diagram

Database

Technical

Inputs, outputs
Availability factors
Efficiencies

Lifetime

Installed capacity
Emission coefficients

Economic

Investment costs

Fixed operation costs
Variable operation costs
Hurdle rates

Market shares

The TIMES model

Economic-energy inputs

End-use demand for energy
services

Demand price-elasticities
Import/export prices
Reserve supply curves
Discount rate




8] The TIMES model flow diagram

Database

Technical

Inputs, outputs
Availability factors
Efficiencies

Lifetime

Installed capacity
Emission coefficients

Economic

Investment costs

Fixed operation costs
Variable operation costs
Hurdle rates

Market shares

Energy-climate policies

e GHG limits
 Taxes, subsidies
e Sectors’ measures

The TIMES model

Economic-energy inputs
End-use demand for energy
services

Demand price-elasticities
Import/export prices
Reserve supply curves
Discount rate




8] The TIMES model flow diagram

Database

Technical

Inputs, outputs
Availability factors
Efficiencies

Lifetime

Installed capacity
Emission coefficients

Economic

Investment costs

Fixed operation costs
Variable operation costs
Hurdle rates

Market shares

Energy-climate policies

e GHG limits
 Taxes, subsidies
e Sectors’ measures

The TIMES model

A 4

Economic-energy inputs
End-use demand for energy
services

Demand price-elasticities
Import/export prices
Reserve supply curves
Discount rate

Equilibrium
Technology investments
and annual activities
Emission trajectories
Adjusted demands for
energy services
Marginal prices of
energy forms
Import/export of energy
and emission permits
Total discounted system
cost



m Components of the TIMES model




m Components of the TIMES model

Decision variables (x)

* New capacity investments

* Total installed capacity

* Annual process activity

* Commodity flow in/out of
process

* Commodity trade in/out of
regions (import/export)

* End-use energy service
demand

* Marginal prices



m Components of the TIMES model

Decision variables (x) Objective function (c! x)
* New capacity investments e Capital costs for process
* Total installed capacity investments/dismantling
* Annual process activity * Fixed and variable
« Commodity flow in/out of operation and
process maintenance costs
« Commodity trade in/out of * Import/export
regions (import/export) costs/revenues
* End-use energy service « Commodity delivery costs
demand * Taxes and subsidies
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Decision variables (x)

New capacity investments
Total installed capacity
Annual process activity
Commodity flow in/out of
process

Commodity trade in/out of
regions (import/export)
End-use energy service
demand

Marginal prices

Objective function (c! x)

Capital costs for process
investments/dismantling
Fixed and variable
operation and
maintenance costs
Import/export
costs/revenues
Commodity delivery costs
Taxes and subsidies
Salvage value

Constraints (Ax = b)

Capacity transfer

Activity definition
Capacity-activity relations
Commodity balance

Efficiency definitions
Flow shares

Peak demand satisfaction
User constraints (e.g.
policy-driven)
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