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Reiner Lemoine 
Founder of the Reiner Lemoine 
Foundation - An idealist, 
entrepreneur, philanthropist 

▪ Not-for-profit research institute
▪ 100% owned by Reiner Lemoine Stiftung 

(RLS), 93 % third-party funding
▪ Based in Berlin, established in 2010
▪ Managing director: Dr. Kathrin Goldammer & 

Dr. Christine Kühnel
▪ ~100 researchers + students 

Scientific research for an energy transition 
towards 100 % Renewable Energy

Overview

Mission

The Reiner Lemoine Institut (RLI)
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 Purpose: 

 Online tool for pre-feasibility studies of off-grid energy supply systems 
and their distribution grids in Nigeria

 How is this different to other existing tools?

 More detailed demand estimations using large survey data

 Includes distribution grid layout estimation and solar home systems 

 Many advanced customization options available

 Entirely open-source code and platform which can be used or developed 
further for free by others supporting transparency and flexibility

Objective and focus of offgridplanner



Offgridplanner – Stepwise approach for project 
development
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Site and consumer 
selection

• Automized 
selection of 
consumers

Demand modelling

• Standardized 
profiles

• Households

• SMEs

• Other

Geospatial planning

• Distribution grid 
layout

• SHS / Mini-Grid
selection

Supply optimization

• Techno-economic 
optimization

• Sizing of Mini-
Grid components



Off-Grid Planning Tool: offgridplanner.org
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Basic Project Setup
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Customer Selection and Customization with Map Tool
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Consumer Specification
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Demand Estimation Model: Survey Data

Quantitative household and enterprise energy surveys of 

consumers who currently have electricity  (>5,000 total) to 

understand: 

► Average appliance ownership likelihood

► Average daily total appliance usage duration 

► Appliance power and time of use assumptions 

Additionally for enterprises and public services:

► daily opening and closing times

► Additional “high power energy intensive appliances” -

modelled separately 
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Synthetic profiles for different consumers

https://github.com/rl-institut/RAMP
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https://github.com/RAMP-project/RAMP


Distribution Grid & SHS – Parameters 
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Solar Home Systems – Mixed with mini-grid
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Simplified optimization approach as alternative 
to high individual mini-grid connection costs:

 Selecting candidates for exclusion from mini-
grid connections for consumers with very 
high individual connection costs compared 
to their consumption and suggests as to 
supply with solar home systems (threshold 
selectable by user)

 Customers identified as candidates for 
connection with SHS instead of mini-grid are 
visualized on the results map

 Any individual customer can be “forced” to 
be connected to the grid (i.e. key anchor 
customers etc)



Spatial Optimization of the Distribution Grid
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Approximate Distribution Grid Optimization:

 Cost minimization algorithm

 K-means clustering 

 Adapted Minimum Spanning Tree

 Cable span length limits

 All components costed
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Spatial Optimization of the Distribution Grid
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Approximate Distribution Grid Optimization Approach:

 The starting point for the optimization are the respective geolocations of 

the consumers.
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Spatial Optimization of the Distribution Grid
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 Initial clustering of consumers by constrained K-means algorithm 

(number of customers per cluster is fixed – e.g. 4 customers) 
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Spatial Optimization of the Distribution Grid
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 The centroids of the clusters are taken as the geolocations of the poles
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Spatial Optimization of the Distribution Grid
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 Each consumer is then connected to its cluster pole
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Spatial Optimization of the Distribution Grid
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 A minimum spanning tree (MST) is then constructed from this graph, 

which connects all the poles with minimum total distance (Kruskal's 

algorithm)
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Spatial Optimization of the Distribution Grid
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 Addition of intermediate poles to prevent unacceptable cable lengths
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Spatial Optimization of the Distribution Grid
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 The pole with the smallest distance to the “load center” is taken as the 

assumed best approximate location of the power house
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Energy Supply System
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Energy Supply System
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Results – Many different metrics - Downloadable
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Results – Energy Flows of All Components
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Results – Capacity and LCOE Breakdown
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Results – “Duration Curves” and CO2 emission savings
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Summary
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 Feel free to use the offgridplanner to plan and optimize your off-
grid project!

 Currently validated for Nigeria, open to be adapted for other 
countries.

 New features possible such as wind power or hydrogen.
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Thank your for your attention!

Dr.-Ing. Philipp Blechinger
Head of Unit
Off-Grid Systems

Reiner Lemoine Institut gGmbH
Rudower Chaussee 12
12489 Berlin

Tel.:  +49 30 1208 434 40

E-Mail: philipp.blechinger@rl-institut.de 
www.reiner-lemoine-institut.de

272024 Reiner Lemoine Institut – Off-Grid Systems

mailto:philipp.blechinger@rl-institut.de
http://www.reiner-lemoine-institut.de/

	Folie 0
	Folie 1: The Reiner Lemoine Institut (RLI)
	Folie 2: Objective and focus of offgridplanner
	Folie 3: Offgridplanner – Stepwise approach for project development
	Folie 4: Off-Grid Planning Tool: offgridplanner.org
	Folie 5: Basic Project Setup
	Folie 6: Customer Selection and Customization with Map Tool
	Folie 7: Consumer Specification
	Folie 8
	Folie 9
	Folie 10: Distribution Grid & SHS – Parameters 
	Folie 11: Solar Home Systems – Mixed with mini-grid
	Folie 12: Spatial Optimization of the Distribution Grid
	Folie 13: Spatial Optimization of the Distribution Grid
	Folie 14: Spatial Optimization of the Distribution Grid
	Folie 15: Spatial Optimization of the Distribution Grid
	Folie 16: Spatial Optimization of the Distribution Grid
	Folie 17: Spatial Optimization of the Distribution Grid
	Folie 18: Spatial Optimization of the Distribution Grid
	Folie 19: Spatial Optimization of the Distribution Grid
	Folie 20: Energy Supply System
	Folie 21: Energy Supply System
	Folie 22: Results – Many different metrics - Downloadable
	Folie 23: Results – Energy Flows of All Components
	Folie 24: Results – Capacity and LCOE Breakdown
	Folie 25: Results – “Duration Curves” and CO2 emission savings
	Folie 26: Summary
	Folie 27: Thank your for your attention!  Dr.-Ing. Philipp Blechinger Head of Unit Off-Grid Systems   Reiner Lemoine Institut gGmbH Rudower Chaussee 12 12489 Berlin   Tel.:    +49 30 1208 434 40  E-Mail: philipp.blechinger@rl-institut.de  www.reiner-lemoi

