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1. Project Vision

(4‘ MovingIMPACT

Moving
IMPACT:

Integrated Means to ,
Power Agriculture, Clean £
Cooking

and Transportation.

2. Why?
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Scalability Cost-effectiveness ~ Solarirradiance

Project Overview
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Socio-Economics \

3. Work Packages
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WP1 WP2 WP3 WP4

Agrivoltaics Household Resilient electrical Electrical Vehicles
electrification and systems with solar and off-grid charging
sustainable cooking mini-grids stations

G

WP5
Capacity building
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PhD Thesis based on
WP3 and WP4

o
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Problem Statement

Population with access to Household with access to
0 2023 National population electricity by region (2023)  electricity by region (2023)
electricity access rate: 88.85% - = & .
and National household
electricity access rate: 87.49%

(J Urban electrification rate is
~97.5% and Rural electrification
rate was 77.8 % as at 2023
according to the World Bank.

O About 47.7% of energy-related
carbon emission comes from
Ghana’s transportation sector,

that is from fossil fuel-powered
vehicles (UNEP-CCC, 2022).

10/1/2025

Source: Ministry of Energy



PhD Thesis based on WP3

430 :
g MovingIMPACT
«“ and WP4
Project Significance
< Energy supply for Household, Industrial, agricultural and R b
CHPS uses. .
«» Power for electric vehicle (EV) charging stations. W v !!”
«» Aligns with Sustainable Development Goals. 13 e
«» National Policy Alignments. @
By 2030:

v/ Increase from 89.03% to 99% through grid
extension (660,000 new households) and 400

mini-grids (250,000 households).

Renewable Energy a

Y National a

Policy /

v/ Achieve 10% share in generation mix (850MW Energy

solar, 150MW hydro, 200MW wind). oo verige @
10/1/2025




(:2 MovingIMPACT Objective

01 02

Jptimal Location,
Sizing
and Energy production

Estimate EV Charging
Requirements.

Network Upgrade &

Mini grid.
Forecasting.

: +» To design and optimize
& To locate and size the

S _ +» To analyze EV market and solar PV mini-grid systems
mini-grid(s) and potential user behavior, profile of EV capable of meeting both
EV charging infrastructure. charging load, technical community energy needs

feasibility assessment, and EV charging
% Toforecastenergy infrastructure and costs infrastructure demand to
prpductlon frqm the mini analysis, policy and support EV network
grid(s) for optimal regulatory review. upgrade requirements and

scheduling and dispatch. load Prioritization.

10/1/2025



&J MovingIMPACT Proposed Methodology

Energy Demand Assessment

v" Conduct load profiling for households, small businesses, hospitals, and potential EV charging stations in
selected communities.

v' Use smart meters or data loggers (Power meter) to acquire energy usage of current EV charging time and
energy consumption in real time.

v' Estimate future EV charging demand using adoption projections.

System Sizing and Optimization

v Use HOMER Pro or RETScreen to simulate various solar PV mini-grid systems (PV + battery storage).

v' Optimise system capacity to balance community demands and EV charging without overloading the mini-grid.

v' Use machine learning algorithms (such as Python-based optimisation) for dynamic load management.

Load Prioritization Strategies

v' Develop rule-hased or Al-driven demand-side management (DSM) to prioritise critical loads (e.g., health care |
facilities) above EV charging during peak demand.

v' Test smart charging algorithms (e.g., time-of-use pricing, delayed charging) to shift EV loads during solar peak
hours.

Technical Feasibility Testing

v' Perform a power flow analysis (using DIgSILENT PowerFactory) to assess voltage stability and power quality.

v' Evaluate hybrid energy storage (batteries and supercapacitors) to withstand EV fast-charging spikes.




(,2 MovingIMPACT Current Work - Obj 1 and Obj 2

‘
& Overview of Solar Mini grid |
deployment and EV Charging " & Case Study Area
Infrastructure v Bechem-Tano South :
. : . 1. Optimal v 10 CHIPS and 30 Zones
X qulcy Regulation Framework Location, Sizing v Remote communities
(Mini grid and EVCI) and Energy v High use of 2&3Wheeler

. roduction
< Barrier: P

v Technical Forecasting. »
v/ Financial | 2 EVCI Initial Engagement
v/ Socio-economic

Requirement

v/ Policy % Preliminary Stakeholder
+» Optimal Design and Sizing Engagement with District
«» Energy Production Forecasting Coordinating and Health
« Case Studies (Global North/South) Directors.

«» Draft Survey Questionnaire
10/1/2025



&% vovngmeact Preliminary Results — Obj 1

& Ghana has deployed 35 mini-grids for 60 communities under M ACUUEICILCETY LI ERUROICIE

the Scaling Up Renewable Energy Program The Renewable Energy Act 2011 (Act 832)

The National Energy Policy (EPS)
© Solar PV mini-grids nstalled in 5 island communities: Ghana Electricity Sector Support Project

Wayokope, Aglakope, Kudorkope, Pediatorkope, Atigagome  national Electrification Scheme (NES)

Ghana’s Energy Transition Framework

Project Initiatives Challenges
Renewable Energy Master Plan (REMP)

Technical
Ghana Energy Development and Access Project (GEDAP)

Economic and Political and
regulatory

Scaling-Up Renewable Energy Program (SREP), Fhance barriers

Barriers
Social
Barriers

10/1/2025




&% vovingiveact | Preliminary Results—- Obj 2 6

s Electric Vehicles in Ghana: 1 22,417
_ 9,071 '
26,659 in 2024.
441
< 7- Public charging stations, all a e B 30)
located in Accra R
2.837

< 1,000 charging stations
nationwide by 2028

Types of EV Chargers in Ghana

’0, Energy CommiSSiOn'S Charger Level Speed Typical Location
FlagShlp EV—PrOjeCt (f| rst Level1 Slow (3-8 km/hr) Home (standard socket)
govern ment'owned). Level 2 Medium (40-100 km/hr) Home, Workplaces, Malls

Level 3 (DC Fast) Very Fast (250+ km/hr) Public stations, Highways

10/1/2025



({éﬁ MovingIMPACT PrEIiminary Results- Obj 2

< EV Charging Infrastructure
Government Policies v

oI (N Sparse Charing High Upfront Cost of EVs
Infrastructure & Distribution and Components

Ghana's Fourth Biennial Update

Range Anxiety & Geographic

Electricity Supply Reliability Considerations

Ministry of Trade and Industry's
(MESTI)-Energy Transition and
Investment Plan

Ministry of Energy-The Energy

Tranilion: Eraniwollc{ET E) 2085 Policy, Regulatory & Lack of Skills & Technical
vehicle policy (EVP) Incentive GapS CapaCity

Ghana's Automotive Policy

Eian (TR 2093 ) nvestment Public Awareness & Financial Constraints &
Electric Vehicle Policy (EVP)-2024 Perception Access to Capital

National Electric Mobility Policy
Framework 2022

National Electric Mobility
Roadmap-2023 .
Baseline Survey Report 2022, Dependence on Importation

Environmental / Battery
Lifecycle Issues

10/1/2025 L



o Preliminary Results- Benefits of
%@ MovingIMPACT _ Integrating Solar PV Mini grids +

—
Environmental . .
Economic Benefits - ;
° Beiiafite o Technical Benefits

X3 . . rm
# Rec_juged Einl % Cost savings % Grid flexibility
K Iem'SS'OZS , i % New revenue streams % Peak shaving
% merove > qulf 'tty < Job creation < Reliability
L X4 . e
. Rower nmseﬁp - < Reduced fuel imports < Scalability
L X4 . . .
. S i % Local value chains % Energy efficiency
% Climate resilience

Health benefits
Gender inclusion
Community empowerment

10/1/2025 11

% Improved mobility

Social Benefits
14 «» Access to energy

O O 0
%Y % %



Preliminary Resuits- Implementation
Challenges and Future Outlook

5% MovingIMPACT

Political/
Policy
Frameworks

, Holistic Financial /
Challenges g . d Approach Economic

>
-w

Technical 4

Environmental

10/1/2025 Evironmental 12
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Implementation Challenges and

Future Outiook- Technical

o

7/
%

7/
%

7/
%

7/
%

Challenges L

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

10/1/2025

Recommendation
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).

13



.:,2 viovingimpacT Implementation Challenges and
Future Outiook- Social

—
! o Challenges

2 |

7
%®

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

7
%®

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

7
%®

Lack of stakeholder participation in
project design.

10/1/2025

—
5 e Recommendation

\/

7/
%

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.

14



.:,2 viovingimpacT Implementation Challenges and
Future Outiook- Environmental

10 Challenges

+» Risk of poor battery disposal
leading to pollution.

+» Land use conflicts for large-scale
solar installations.

 Intermittency of solar energy
affecting reliability.

10/1/2025

%*

%*

/7
%*

%*

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.

15



&% vovinaiveacT Implementation Challenges and
Future Outiook- Policy Framework

N\ Regulatory Barriers

Lack of comprehensive policies
and standards for EV
integration with minigrids

10/1/2025

® Key Recommendations

(S

e

Provide financial incentives for mini-grid operators to invest
in EV charging infrastructure

Develop technical standards for integrating EV charging
with mini-grid systems

Establish training programs for technicians on solar-EV
integration systems

Foster public-private partnerships to accelerate deployment

Create monitoring frameworks to track performance and
impact

16
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THE CHALLENGE

Access to Electricity and
e-mobility Disparity

10/1/2025

Expected

Results

THE SOLUTION: Integrated Approach

Agriculture

MINI-GRID

Health

Facilities

THE OUTCOME

Enhanced System
financial Reliability
viability and Stability

Clean Commumnity
Mobility Empowerment

17
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Next Step

Gather taxi data using GPS trackers

Apply Cilio method to estimate EV

charging infrastructure requirements

Collect GIS data

: Gather energy demand data (EV,

Data COlléCtlon/ _I household, agriculture, CHPS etc.)
Analysis v Preprocess datasets.

ATAT AN

v/ Machine Learning-Based Clustering (K-Means
- Analysis)
SyStem _DeSIQ_n and v/ Extreme Value Theory (EVT) for Solar Irradiance

v/ PV System Capacity Sizing and Optimization

v Mathematical Optimization for

Modelling and Simulation Mini-grid/EVCS Placement and Power
Dispatch Scheduling
l I_V Technical Feasibility, infrastructure costing
Paper Outputs v/ Simulation, Sensitivity Analysis and Scenario
. Testing
(Obj 1 -2-3) v/ Results Interpretation and Validation 18
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& MovingIMPACT 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 grld
stability and reduce system losses.

' Policy alignment between energy access and e-mobility is
critical for success

10/1/2025
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Thank you!

Any questions?
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