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POWER
Background AFRICA

Goal: Achieve universal energy access @, T pccEssaror
. . . o . . s GHANA - 2017
in Ghana, in part with mini-grids .

UPPER WEST

Issue: There is a viability gap between
national tariff and mini-grids costs

Scope: Analyze viability gap and
possible structures and considerations
for energy access programs

Population Access Rate: 87%
Household Access Rate: 75%

Population: 2,491,293

Purpose: Provide information to
support Government of Ghana decision
making

National Access Rate:
Household = 81.4%
Communities = 84%
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Results: Example Portfolio

* 200 systems

*  6.8MW PV

* 15 MW storage
* Totals
CAPEX=S521M

Life cycle cost =$36 M

Tarif revenue = $11 M

Viability gap =525 M
(~S$500+/connection)

* LCOE

Cost- S0.63

Tariff- $0.19

Viability gap- $0.43

LCOE ($/kWh)
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O&M - Annual license fees
O&M - Land lease

B O&M - Labor

B O&M - Storage

B O&M - PV

B Ongoing CAPEX - Battery

replacement
B Ongoing CAPEX - Inverter

replacement
Up-front CAPEX - Distribution

system
Up-front CAPEX - Enclosure
B Up-front CAPEX - Inverter
B Up-front CAPEX - Battery
H Up-front CAPEX - PV
PD - Initial license fees
M PD - Pre-operating expenses

Tariff - Service charges

M Tariff - Energy charges

Base Case Distribution Full CAPEX
Subsidy Subsidy

Full CAPEX Subsidy with
10% Tariff Growth
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A Range of Options for Subsidy

Design

«  Subsidize to cover capital or operational costs; either for generation and/or distribution

Upfront / Capex
Input-based: As % of cost of As % of cost of
generation asset distribution network
Output-based: $/kW of $/connection,
installed capacity or other fixed metric

Generation Distribution

Output-based: [ $/kWh of ]

$/customer,
energy delivered

e.g. monthly/annual

Ongoing / Opex

Adapted from LEDS GP / M. Melnyk. NREL | 4
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