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Energy System Modelling
Using OSeMOSYS

Hands-on 2

Please use the following citation for:

* This exercise
Plazas-Nifio, F., Alexander, K. (2025, February). Hands-on 2: Energy System Modelling Using
0SeMOSYS (Version 1.0.). Climate Compatible Growth. DOI: 10.5281/zen0do0.14868616

+ 0SeMOSYS Ul software

Climate Compatible Growth. (2024). MUIO (Version v5.0.0). GitHub.
https://github.com/OSeMOSYS/MUIO/releases

Learning outcomes

By the end of this exercise, you will be able to:

Define the time resolution of the model
Establish the duration of timeslices
Add Year Split values

Hwn -

Check discount rate values
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Define the time resolution of the
model

In this activity, we will set the planning horizon to a mid-term timeframe from 2021 to 2035.
To achieve this, we will create a copy of the previous model, 0SeHO1. Follow these steps:

1. Open MUIQ, select the OSeHO1 model on the homepage, and click on the ‘Copy
model’ option.

& MUIO 5.0 o X

Select model v W X <
MUIO. i‘*‘f»“ United | 2= N Ly
Modelling User Interface for Osemosys %2 Nations | socis! Affairs ;‘Kalﬂd T
MUIO models FEES l Search n

M CLEWSs demo model e ¢ &L W

& 0SseHO1

2. Select the copied model and click on ‘Configure model' to open it.
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& MUIO 5.0 - X

Select model v » X <D

MUIO (@) United | pommene sy (7
R 9 H Economic 3 s
Modelling User Interface for Osemosys 3% Nations | So2gmeend ;‘KaT‘d @:"
MUIO models o l_'. I Search n

A CLEWSs demo model 0 T & B @
R oseHO1 0 G & w0
Configure model

& 0SeHO1_copy 0 |4 N

3. Rename the copy by modifying the ‘Model data’ field from OSeHO1_copy to OSeHO?2.

& MUIO 5.0 _ 5
Select model v » X <
Model COnﬁguration create & edit SELECTED MODEL

0SeHO1_copy

=) Update model | Configure new model

© Model data : Time sets g7 Commodities ¢ Emissions £ Technology groups £+ Technologies % Storage «5 Constraints

Model name
h'iSeHOZ
Currency Modes of operation

usp 1

|#” Scenarios

Model description

Basic energy system model

4. Press the ‘Update model button to save the changes.

Next, navigate to the Time sets’ tab. Use the slider to select the years from 2021 to 2035.
Once the desired range is set, click on the ‘Update model’ button to save your changes.
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& MU 50 - X
Select model v » X <
Model configuration create & ed SELECTED MODEL

0SeHO1_copy

=) Update model Configure new model

€ Modeldata [ Timesets &) Commodities ¢ Emissions ##7 Technology groups ¥ Technologies = Storage «§ Constraints

+” Scenarios

Years
) seasons 2000 Year 2021 Year; 2035 Year; 2070 Year ]
%] Day types
[w]2021  [v] 2022 [v]2023 [v]2024 [v|2025 [v]2026 [w]2027 [v]2028 [v] 2029  [v] 2030
© Daily time [w] 2031 [v] 2032 [v]2033 [v]2034  [v] 2035
< Timeslices

As discussed in Lecture 3, intra-year resolution can be represented through timeslices,
which allow us to subdivide time into segments with similar features. These subdivisions
can occur at three levels: seasons, day types, and daily time brackets. For this case, we will:

e Add 2 seasons to model the rainy and dry periods, reflecting the tropical climate of
the country. Navigate to the Time sets’ tab, select the option ‘Seasons,” and click on '+
Add Season’ to create a second season. Rename the seasons by changing the
descriptions: set Season 1 to Rainy and Season 2 to Dry.

& MUIO 5.0 _ a x
Select model v Y X <D
i te & edit SELECTED MODEL

Model configuration ceate & ed ool

= Update model Configure new model

Model data 9 Time sets %) Commodities @ Emissions £ Technology groups Technologies =] Storage Constraints
5 X L 4 s =

|#” Scenarios

£ v, == Add season @ Delete season
! Years
a Season name Description \
@ Seasons
1 Rainy
[%] Day types 2 Dry
@ Daily time

$< Timeslices
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o Define 2 daily time brackets, representing day and night periods. Navigate to the
‘Time sets’ tab, select the option ‘Daily time,” and click on ‘+ Add daily time bracket' to
create a second daily time bracket. Rename the daily time brackets by changing the
descriptions: set Daily time bracket 1 to Day and Daily time bracket 2 to Night.

& MUIO 5.0

= X
Select model v 0K P
3 S SELECTED MODEL
Model configuration create & ed OSeHO?
=) Update model £3 Configure new model
€ Model data Time sets ) Commodities @ Emissions £ Technology groups £+ Technologies g Storage «§ Constraints

|#” Scenarios

= Add daily time bracket @ Delete daily time bracket

[ Years

Daily time b... Description
%] Seasons

1 Day

71 Day types 2 Night

© Daily time a

5< Timeslices

e Finally, define four timeslices corresponding to the different combinations of
seasons and daily time brackets. Navigate to the ‘Time sets’ tab, select the
‘Timeslices’ option, and click on '+ Add year split’ to create three additional timeslices.
Rename the timeslices and assign the combinations of seasons and daily time
brackets as illustrated in the figure below. In this exercise, we will work with one
single day type.
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& MUIO 5.0 — X

Select model v » X &
il e Vi SELECTED MODEL
Model configuration create & ed 0SeHO02

=) Update model €3 Configure new model

€ Model data % Time sets i) Commodities i Emissions £¥ Technology groups £+ Technologies % Storage «§ Constraints
|#” Scenarios

2% Vears Year split name Description Season Day type Daily time < Add year s

RD Rainy day 1 1 1
] Seasons RN Rainy night 1 1 2 @ Delste

DD Dry day 2 1 1 @ Delete

7] Day types
DN Dry night 2 1 2 @ Delete

@ Daily time Go to page: 1 ghow rows: 10 ~ 1-40ofd4 « »

S< Timeslices

e Atthe top, click on ‘Update Model’ to save changes.

This setup provides a simplified disaggregation of time variability. While basic, it is suitable
for learning purposes.

Establish the duration of time slices

Considering the duration of seasons, day types, and daily time periods, we can
calculate the duration of each timeslice. In our case, the rainy season occurs from
April to August, while the dry season spans from September to March. To simplify
calculations, we will assume months are uniformly 30 days long (you can use actual
month durations for your projects). For day and night, we define day as 6 AM to 6
PM and night as 6 PM to 6 AM.
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For example, let's calculate the first timeslice, RD, which represents the rainy
season, daytype 1, and daytime. Since the rainy season lasts 5 months out of 12,
and daytime constitutes 12 hours out of 24, the proportion is:

5 12 5 0.208
— sk —=—= (.
12 24 24

Notice that we've rounded to three decimal places. As night lasts the same duration
as day in this scenario, the timeslice duration for rainy season and nighttime will

also be 0.208. For the other two timeslices, the difference lies in the dry season,
which is 7 months long. The calculation is:

L2 20292
2"

A final validation is to ensure that the sum of all timeslice durations equals 1:
0.208%2+0.292x2=1

The values calculated in this step represent the YearSplit parameter in our model
and will be used as input in the next step.

Add Year Split values

After defining the duration of each time slice and calculating the Year Split profile
we need to add these values in the MUIO.

Try it: let’s add the data for Year Split.

1. As already set previously and defined in this hands-on, you have 4
timeslices. On the interface model configuration page, go to data entry as
shown in the image below and search year split in the search bar. Then
open that parameter.

NOTE: The ‘data entry’ button is where you can view all parameters and how
you will enter data.
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& MUIO 5.0

Select model v
Model configuration create & it

) Update model Configure new model

Data entry

- X
¥ XK <P

SELECTED MODEL.

0SeHO2

¢ Emissions £¥, Technology groups £} Technologies % Storage «5 Constraints
(oW YYear Split -
Year Split
£ seasons 2000 Year; 2021 Year; 2035 Year; 2 070 Year.
an ! . I
£} Day types
[w] 2021  [v]2022 [¥]2023 [v] 2024 [w]2025 [w]2026 [w]2027 [v]2028 [v]2028  [v] 2030
© Daily time 2031 2032 [+ 2033 2034 2035
&< Timeslices
2. Once you click on Year Split, you will see this page:
& MUI0 5.0 - X
Select model v O (X <P
; } R SELECTED MODEL:
Year Sp"t Region, year, timeslice 0SeHO2
Year Split v || |+ Save data w £ 0000 P —
Scenario Y Timeslice Y 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
SC 0 RD 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SC 0 RN 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SC 0 DD 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SC 0 DN 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Go to page: 1 Showrows: 20 + 1-4ofd « >

3. Enter the data for each timeslice in the year 2021 based on the calculated
values. Once completed for the first year, you can copy and paste the

values for the remaining years as you would in any Excel program. The

result should resemble the image below:
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Select model v

Year Split Region, year, timesice

» X

<>

SELECTED MODEL

0SeHO2

4.  You must then press the ‘save data’ button as shown in the image
above. Important: Each time you enter/edit data you MUST press this
button before returning to the homepage.

NOTE: Next to the ‘save data’ button you can increase or decrease decimal places
to view the data how you wish (as the default is 3, so it may appear as if the data

hasn't copied correctly but it should have).

5. Finally, return to the homepage and press ‘update model’. You will
have now successfully changed the values for year split.

CCG 2024

Year Split v [#2 [E) savedata | foo € 0000 d -

Scenario ) ¢ Timeslice Y 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

SC 0 RD 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208

SC 0 RN 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208

SC_0 DD 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292

SC 0 DN 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292
Go to page: 1 Showrows: 20 + 140ofd4 «
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& MUIO 5.0

Select model v

Model configuration create & e

Update model wd Configure new model

@ Modeldata [7] Timesets [ Commodities # Emissions

~” Scenarios

Model name

0SeHO2

Currency Modes of operation

usD 1

Model description

Basic energy system model

MUIO ver 5.0 - Modelling User Interface for Osemosys © 2020

{}H Technology groups

- X

) X <p

SELECTED MODEL

0SeHO2

£} Technologies g Storage «§ Constraints

Important: Each time you enter/edit data, and/or add commodities/technologies

to the model, you must press this button.

Check Discount Rate values

As discussed in Lecture 3, the model includes two types of discount rates: the global
discount rate and individual discount rates. In this exercise, we will set both to 10%. To
achieve this, we will modify the default values for these two parameters. This approach
eliminates the need to update the values for each new model in future hands-on

exercises.

1. Select the second tab under ‘Parameters and Variables’ on the sidebar.
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& MUIO 5.0

Select model v

o s 08)' commeodity, emission.

=

» X <

SELECTED MODEL:

Region, technology

Region, technology

Region, technology

Region, technology

Region, emission

Region, year, constraint

Region, year, technology, constraint
Region, year, technology, constraint
Region, year, technology, constraint

Region, year, timeslice

MUIO ver5.0

Modelling User Interface for Osemosys

Capacity To Activity Unit

Operational Life

Total Technology Model Period Activity Lower Limit
Total Technology Model Period Activity Upper Limit
Model Period Emission Limit

UDC Constant

UDC Multiplier Total Capacity

UDC Multiplier New Capacity

UDC Multiplier Activity

Year Split

1.00000 [Technology activity unit])/[Te...

1.00000 years

0.00000  [Technology activity unit]
999,999.00000  [Technology activity unit]
999,999.00000 [Emission unit]

0.00000

0.00000

0.00000

0.00000

1.00000 %/100

B Parameters Variables

PARAMETER GROUP Y PARAMETER NAME DEFAULT VALLY UNIT A UNITRULE °
Region Discount Rate 0.05000 %/100 (&' Update rule
Region, technology Discount Rate Idv 0.05000 %100 (&' Update rule

(2 Update rule
(£ Update rule
(&' Update rule
(& Update rule
(& Update rule
(&' Update rule
(&' Update rule
(&' Update rule
(& Update rule

(&' Update rule

2. To change the discount values, modify the third field under ‘Default value'. Update

the default value from 0.05 to 0.1, as shown below.

& MU0 5.0

Parameters vear, tecono

[2) save data

Ej Parameters Variables

PARAMETER GROUP

Region, technology

Region, technology

Region, technology

Region, technology

Region, technology

Region, emission

Region, year, constraint

Region, year, technology, constraint
Region, year, technology, constraint
Region, year, technology, constraint

Region, year, timeslice
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Select model v

commodity, emission

- X

H X <P

SELECTED MODEL.

Total Technology Model Period Activity Lower Limit
Total Technology Model Period Activity Upper Limit
Model Period Emission Limit

UDC Constant

UDC Muiltiplier Total Capacity

UDC Multiplier New Capacity

UDC Multiplier Activity

Year Split

0.00000 [Technology activity unit]
999,999.00000  [Technology activity unit]
999,999.00000 [Emission unif]

0.00000

0.00000

0.00000

0.00000

1.00000 %100

¥ PARAMETER NAME DEFAULT VALLY UNIT Y UNITRULE °
Discount Rate 0.10000 %{100 [# Update rule
Discount Rate ldv 0.10000 %{100 (& Update rule
Capacity To Activity Unit 1.00000 y activity unit)[Te... (& Update rule
Operational Life 1.00000 years [# Update rule

(# Update rule
[# Update rule
[# Update rule
(2 Update rule
[# Update rule
[#' Update rule
[’ Update rule
[# Update rule
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3. Finally, press on ‘Save data’ and return to the homepage and press ‘update model..
You will have now successfully changed the values for discount rates.

Important: Make sure you save data and update the model every time you do this.
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