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Project Overview

1. Project Vision

2. Why?
4. Project 
Partners
❖UK  
❖Kenya 
❖Ghana
❖Rwanda

3. Work Packages



PhD Thesis based on  
WP3 and WP4

Problem Statement
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❖ Energy supply for Household, Industrial, agricultural and 
CHPS uses.

❖ Power for electric vehicle (EV) charging stations.

PhD Thesis based on  WP3 
and WP4

Project Significance

❖ National Policy Alignments.

By 2030:
✔ Increase from 89.03% to 99% through grid 

extension (660,000 new households) and 400 
mini-grids (250,000 households).

✔ Achieve 10% share in generation mix (850MW 
solar, 150MW hydro, 200MW wind).

❖ Aligns with Sustainable Development Goals.
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Objective 

01 0302

❖ To locate and size the 
mini-grid(s) and potential 
EV charging  infrastructure.

❖ To forecast energy 
production from the mini 
grid(s) for optimal 
scheduling and dispatch.

❖ To analyze EV market and 
user behavior, profile of EV 
charging load, technical 
feasibility assessment, 
infrastructure and costs 
analysis,  policy and 
regulatory review.

❖ To design and optimize 
solar PV mini-grid systems 
capable of meeting  both 
community energy needs 
and EV charging 
infrastructure demand to 
support EV network 
upgrade requirements and 
load Prioritization.

Optimal Location, 
Sizing 
and Energy production
Forecasting.

Estimate EV Charging 
Requirements. 

Network Upgrade & 
Mini grid.
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Proposed Methodology 



Current Work – Obj 1 and Obj 2 

❖ Overview of Solar Mini grid 
deployment and EV Charging 
Infrastructure

❖ Policy Regulation Framework
(Mini grid and EVCI)

❖ Barrier:
✔ Technical
✔ Financial
✔ Socio-economic
✔ Policy

❖ Optimal Design and Sizing
❖ Energy Production Forecasting
❖ Case Studies (Global North/South)

❖ Case Study Area
✔ Bechem-Tano South : 
✔ 10 CHIPS and 30 Zones
✔ Remote communities
✔ High use of 2&3Wheeler

❖ Preliminary Stakeholder 
Engagement with District 
Coordinating and Health 
Directors.

❖ Draft Survey Questionnaire

Review Site Selection

Initial Engagement

1. Optimal 
Location, Sizing 

and Energy 
production

Forecasting. 

2. EVCI 
Requirement
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Preliminary Results – Obj 1 

Political and 
regulatory 
barriers

Economic and 
Financial 
Barriers

Technical 
Barriers

Social 
Barriers

Challenges
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Preliminary Results– Obj 2 
❖ Electric Vehicles in Ghana: 

26,659 in 2024.

❖ 7- Public charging stations, all 
located in Accra

❖ 1,000 charging stations 
nationwide by 2028

❖ Energy Commission's 
Flagship EV-Project (first 
government-owned).

10/1/2025 9



Preliminary Results– Obj 2 

High Upfront Cost of EVs 
and Components

Sparse Charging 
Infrastructure & Distribution

Electricity Supply Reliability Range Anxiety & Geographic 
Considerations

Policy, Regulatory & 
Incentive Gaps

Lack of Skills & Technical 
Capacity

Public Awareness & 
Perception

Financial Constraints & 
Access to Capital

Dependence on Importation
Environmental / Battery 
Lifecycle Issues

❖ EV Charging Infrastructure 
Challenges
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❖ Cost savings
❖ New revenue streams
❖ Job creation
❖ Reduced fuel imports
❖ Local value chains

❖ Reduced GHG 
emissions

❖ Improved air quality
❖ Lower noise pollution
❖ Resource efficiency
❖ Climate resilience

❖ Grid flexibility
❖ Peak shaving
❖ Reliability
❖ Scalability
❖ Energy efficiency

❖ Improved mobility    
❖ Access to energy

❖ Health benefits
❖ Gender inclusion
❖ Community empowerment

👥 Social Benefits
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Preliminary Results- Benefits of 
Integrating Solar PV Mini grids + 
EVCS
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Preliminary Results- Implementation 
Challenges and Future Outlook

Challenges

Social

Financial

Policy

Technical

Environmental

Social

Financial /
Economic

Environmental

Political/
Policy 

Frameworks

Technical

Holistic 
Approach



Implementation Challenges and 
Future Outlook- Technical
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RecommendationChallenges

❖ Grid stability issues due to EV 
charging peaks.

❖ Limited local technical expertise 
in smart grid/EV integration.

❖ Inadequate charging 
infrastructure and standards.

❖ Battery storage constraints for 
balancing solar intermittency

❖ Deploy smart charging systems (time-of-use, 
load shifting.

❖ Establish national EV charging standards 
and SSR.

❖ Invest in capacity building through 
universities, polytechnics, and technical 
training programs.

❖ Adopt hybrid mini-grid systems (solar + 
storage + backup).



Implementation Challenges and 
Future Outlook- Social

Challenges Recommendation
❖ Conduct community sensitization and 

awareness campaigns.

❖ Promote inclusive stakeholder 
engagement (transport unions, women’s 
groups, youth groups, local leaders).

❖ Offer training and reskilling programs for 
mechanics and drivers so they can 
transition into EV-related opportunities.

❖ Low awareness and acceptance of 
EVs in rural and peri-urban 
communities.

❖ Resistance from transport operators 
(e.g., trotor and taxi drivers) due to 
fear of job disruption or high upfront 
EV costs.

❖ Lack of stakeholder participation in 
project design.
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Implementation Challenges and 
Future Outlook- Environmental

Challenges Recommendation
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❖ Risk of poor battery disposal 
leading to pollution.

❖ Land use conflicts for large-scale 
solar installations.

❖ Intermittency of solar energy 
affecting reliability.

❖ Establish battery recycling and disposal 
regulations.

❖ Prioritize rooftop solar and brownfield.

❖ Encourage hybrid systems.

❖ Develop a Life Cycle Assessment (LCA) 
framework for EV batteries and solar 
components.



Implementation Challenges and 
Future Outlook- Policy Framework
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Expected 
Results
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Data Collection/
Analysis

Modelling and Simulation

Next Step

System Design and 
Configuration

✔ Gather taxi data using GPS trackers
✔ Apply Cilio method to estimate EV 

charging infrastructure requirements
✔ Collect GIS data 
✔ Gather energy demand data (EV, 

household, agriculture, CHPS etc.) 
✔ Preprocess datasets. 

✔ Machine Learning-Based Clustering (K-Means 
Analysis)

✔ Extreme Value Theory (EVT) for Solar Irradiance 
Modeling.

✔ PV System Capacity Sizing and Optimization

✔ Mathematical Optimization for 
Mini-grid/EVCS  Placement and Power 
Dispatch Scheduling

✔ Technical Feasibility, infrastructure costing
✔ Simulation, Sensitivity Analysis and Scenario 

Testing
✔ Results Interpretation and Validation

Paper Outputs 
(Obj 1-2-3)
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Conclusion

❖ Preliminary studies and analysis indicate that integrating 
EV charging with community needs, health services and 
agricultural activities can enhance;

Mini-grid productive energy use, 
Financial viability
System reliability. 
Community development

❖ The synergy between the technologies can improve grid 
stability and reduce system losses. 
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Thank you!
Any questions?


