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Installing MicroGridsPy using Conda

The installation of MicroGridsPy is streamlined through a package manager after setting up a suitable Python distribution. Users can 
establish a dedicated environment containing all required dependencies to run the software. Once configured, the main application 
can be initiated through an integrated development platform, providing access to the MicroGridsPy user interface.

1 | Install the Conda Package Manager 

Install MicroGridsPy easily using the free conda package 
manager from the Anaconda distribution for Python 3, which 
streamlines setup for data science applications.

2 | Create a new Environment

To create a modelling environment that already contains 
everything needed to run MicrogridsPy, it’s required to download 
the environment YML file from the . After placing the 
mgpy_win.yml file in “C:/Users/youruser”, you can create and 
activate the new mgpy environment by running the following 
command in the Anaconda Prompt terminal:
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Installing MicroGridsPy using Conda

The installation of MicroGridsPy is streamlined through a package manager after setting up a suitable Python distribution. Users can 
establish a dedicated environment containing all required dependencies to run the software. Once configured, the main application 
can be initiated through an integrated development platform, providing access to the MicroGridsPy user interface.

3 | Activate the Environment

User can activate the new mgpy environment by running the 
following command in the Anaconda Prompt terminal:

4 | Open Spyder and RUN app_main.py

After activating the mgpy environment, open the Spyder IDE 
by running:

Run the app_main.py file located into the Code/User 
Interface folder to open the interface and interact with it.

Spyder is a free and open source scientific environment 
written in Python, for Python, and designed by and for 
scientists, engineers and data analysts. It features a unique 
combination of the advanced editing, analysis, debugging, and 
profiling functionality of a comprehensive development tool
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Graphical User Interface

The graphical user interface (GUI) application provides a user-friendly way to define and input data for MicroGridsPy. It is 
organized into different pages, each tailored to a specific aspect of the model.

Comprehensive Data Input and Validation

Features robust data input for basic parameters, RES time series, and 
technology configurations, with input validation and tooltips on each page 
for accurate and clear data entry.

Dynamic Parameters Management and Visualization

The interface dynamically updates and manages parameter entries in 
response to user selections. This automatic enablement and disablement 
of options streamline the data input process, enhancing user interaction 
and decision-making through effective visualization.

Efficient Run Functionality and Results Visualization

It includes functionalities for progress tracking and visual display of 
results, making the modelling process seamless and efficient.

Code/User Interface/app_main.py

Run this python script within your
working IDE to open the application
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Model Configuration

Total Project Duration [years]
Discount Rate [%] (0-1)

They mainly affect the actualization of the costs 
and, therefore, the technology selection and sizing 
of the mini-grid.

Time Resolution

It affects result accuracy. Users can adjust it, but 
must ensure that any external time series data 
correspondingly match this resolution

Optimization Goal

• Net Present Cost: focuses on optimizing 
both investment and operation costs

• Operation Cost: targets minimizing only 
operational expenses with an option to limit 
capital expenditure
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Model Configuration

Backup and Storage Systems

The user has the option to specify constraints on 
the types of technologies used for backup and 
storage within the model

Optimization constraints

• Renewable Penetration: minimum percentage of 
total electricity from renewable sources

• Battery Independence: number of days the battery 
can power the grid without external support

• Lost Load Fraction and Cost: Threshold for unmet 
demand, with associated costs applicable only if 
there's a non-zero lost load
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Model Configuration

vs

GLPK and Gurobi are currently compatible with 
MicroGridsPy and integrated options in the interface:

• GLPK: An open-source, free-to-use option for small 
to medium optimization problems

• Gurobi: A faster, commercial solver suitable for 
large problems. Free for academic use; installation 
recommended from Gurobi's website. Requires 
license activation.

GLPK is suitable for a range of optimization 
problems but operates slower than 
commercial solvers like Gurobi on large or 
complex issues. Performance can vary, with 
Gurobi often being significantly faster, 
which is crucial for large-scale or urgent tasks
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Advanced Features

It enables advanced features such as 
capacity expansion, special financials 
setup, grid connection options, and 
advanced linear or mixed-integer 
optimization. It also supports multi-
objective and scenario-based 
optimization.
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Endogenous RES Time Series Estimation

Location Coordinates

Input latitude and longitude in DMS system (degrees, 
minutes and seconds)

Solar PV parameters

Specifications for solar panel module, including nominal 
power, tilt angle, azimuth, and efficiency-related 
coefficients to calculate solar generation potential 
accurately

Wind turbine parameters

Select the turbine type and model, see the associated 
rated power and input drivetrain efficiency to estimate 
wind energy generation

Internet Connection requiredModels available:
• Horizontal Axis: Alstom.Eco.80 

and NPS100c-21 
• Vertical Axis: Hi-VAWT.DS1500 

and Hi-VAWT.DS700

Code/Inputs/WT_Power_Curve.csv
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Exogenous RES Time Series

Code/Inputs/RES_Time_Series.csv

1
2
3
4
5
6
7
8
9
10
11
12
13
….

1         2       …

Hours in a year

Numbered columns equal to the number of  
renewables

Hourly electricity output 
in W for each renewable
sources unit
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Endogenous Load Demand Estimation

Code/Demand_archetypes

Demand drivers

Estimate the demand growth as a percentage change 
expected annually and select the cooling period to 
consider seasonal variations in energy usage:
• NC = No Cooling
• AY = All Year
• OM = Oct-Mar
• AS = Apr-Sept

Households

Number of households across various wealth tiers, 
reflecting the socioeconomic diversity of the village. 
The wealthier classes own more energy intensive 
appliances and in larger number.

Public Services

 Number of educational and healthcare facilities in 
the village. It includes 5 tiers of health facilities, 
ranging from rural dispensaries (Tier 1) to sub-county 
hospitals (Tier 5). Similarly, it adopts an archetypical 
load for a rural primary school.
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Exogenous Load Demand

Code/Inputs/Demand.csv

1
2
3
4
5
6
7
8
9
10
11
12
13
….

1         2       …

Hours in a year

Numbered columns equal to the number of  
years

Hourly electricity
demand in W for year
of the time horizon
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Renewables Parameters

Parameters that would be enabled or disabled 
according to specific advanced features activated 
(brownfield in the example)

Renewables Characterization

It allows setting types, capacities, efficiencies, costs, 
lifespans, emissions, and expected operational output 
for renewable energy technologies
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Renewables Parameters

The interface includes an "Update Parameters Configuration" 
button for applying new settings to renewable energy sources. 
In particular:

1. Set the number of renewable sources in RES_Sources

2. Press the button to update the entries for each parameter

3. Visualize the new set of default values for each parameter

4. Edit the values as preferred



24

Battery bank Parameters

Parameters which would be enabled or 
disabled according to specific advanced 
features activated (MILP and brownfield in the 
example)

Battery bank Characterization

It allows setting investment costs, operational 
costs, charge and discharge efficiencies, battery 
lifecycle details, and CO2 emissions
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Generator Parameters

Generator Characterization

It allows setting the names, efficiencies, costs, 
lifespans, emissions, and capacity parameters 
for generators, as well as configuring fuel types, 
energy content, and cost parameters

Parameters which would be enabled or 
disabled according to specific advanced 
features activated (MILP, brownfield and 
partial load in the example)
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Generator Parameters

The interface includes an "Update Parameters Configuration" 
button for applying new settings to generator parameters. In 
particular:

1. Set the number of generators in Generator Types

2. Press the button to update the entries for each parameter

3. Visualize the new set of default values for each parameter

4. Edit the values as preferred
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Exogenous Fuel Specific Cost

Code/Inputs/Fuel Specific Cost.csv

1
2
3
4
5
6
7
8
9
10
11
12
13
….

1         2       …

Years in the time horizon

Numbered columns equal to the number of  
fuel types

Yearly price of each
type of fuel
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Plots layout

Users can select colors from a dropdown menu 
to represent different components such as 
renewable energy sources (RES), generators, 
batteries, lost load, curtailment, and energy 
exchanged with the grid, enhancing the clarity and 
distinction of various data sets in graphical 
representations
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Running the model

Upon initiating the model with the 'Run' 
button, users can monitor the solver's 
log and the system's operational 
actions in real-time. This output panel 
provides a live feed of the model's 
processing data displaying also potential 
errors messages.
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Obtaining key results

After execution, it displays key sizing 
results such as capacity installed of 
renewables, backup and storage selected 
technologies. It provides a summary of 
the system’s costs, including the net 
present cost (NPC), investment costs, 
operational costs, and the levelized cost 
of electricity (LCOE). Additionally, it offers 
annual statistics like renewable 
penetration, generator share, battery 
usage, and curtailment.
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Displaying plots

Users can create visual plots of model outputs by 
setting a date range and choosing from various plot 
types. The buttons generate graphs for energy 
dispatch, system sizing and financial analysis, 
providing a comprehensive view of the model’s 
performance over the selected timeframe.



20

Results Folder

Code/Results/Results_Summary.xlsx

The Results_Summary spreadsheet 
details grid capacities, project 
costs, and annual cash flows. It 
also quantifies energy distribution 
across generators, renewables, 
batteries, and grid usage, with 
scenario comparisons.
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Results Folder

Code/Results/Time_Series_SC_1.xlsx

The Time_Series spreadsheet contains hourly data of the system’s energy balance, including 
technology energy production, battery energy flows, demand, lost load, and curtailment. 
Additionally, it tracks the state of charge of the batteries and the fuel consumed by the 
generators. Each year of the time horizon is reported on a different sheet.



2525

CCG courses (this will take
you to the website 
link http://www.ClimateCompatible
Growth.com/teachingmaterials)

Moksnes N., Sahlberg A., Khavari B. 2021.
Lecture 1: OnSSET/Global Electrification
Platform. Release Version 1.0. [online

presentation]. Climate Compatible Growth
Programme, Energy Sector Management 

Assistance Program and World Bank Group
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