




































SOLAR MINI-GRID
DESIGN, INSTALLATION AND MAINTENANCE

The design and installa�on of mini grid technology across various rural communi�es in Africa is increasingly 

gaining popularity due to the prevailing power supply challenges. In recent years, the government has 

partnered with various interna�onal and local organiza�ons to increase the use of solar generated power as 

alterna�ve to the na�onal grid or as main genera�on source in rural communi�es that are either un-served or 

underserved. 

Tinuten Nigeria Limited has been ac�vely involved in the design and installa�on of various mini-grid projects 

that are either publicly or privately funded. With wealth of experience in the installa�on of metering systems 

and vending solu�ons, our mini-grid designs rely on a guaranteed revenue collec�on technology that ensures 

the project is sustainable and able to maintain itself. 

In Nigeria, solar mini-grids are gaining popularity due to the falling cost of PV modules worldwide, the huge cost of 

connecting un-served areas to national grid and also the interest of both international and local organization in 

developing the rural or less inclusive areas. 

Models of Operation

TNL operates a flexible structure that allows any of the following operation models for solar mini grid project

- Private Model

Under this model, TNL is usually responsible for installation, operation and maintenance of the mini-

grids. We generate electricity and sell it directly to the connected customers.

- Community Model

In this model, the community owns as well as operates the mini-grid, however the design as well as 

installation was done by TNL, contracted by the community or a non-governmental organization (NGO) 

or development agency. 

- Private-Public Model

This approach combines different aspects of the models described above, in order to maximise 

effectiveness and efficiency. Hybrid business models are very diverse and may involve different entities 

owning and operating different parts of the system.

Mini-grid Opera�on and Maintenance

Operation and maintenance (O&M) is a critical element for the long term sustainability of mini-grids and ideally 

should be planned well in advance of the start of operations.

Even the best designed mini-grids may fail if O&M is not properly executed. O&M will be effectively managed by 

TNL. It is essential that the O&M staff have the required skill, motivation and integrity as such our projects are also 

targeted at empowering youths and indigenes of the community with the required knowledge to maintain the 

system

Technical Systems Design

The key is to ensure that the design is carried out by technicians with skills and experience in the relevant 

technology in planning, installation, commissioning, operation and maintenance.



Power generation and distribution systems can deliver either AC or DC power. Nano-grids supplying DC power 

typically use small PV-battery systems without inverters, which reduces the cost but limits the viable area of 

coverage for each nano-grid. Renewable AC power mini-grids may use hydro, biomass, PV/PV-hybrid or wind 

systems to generate electricity. Both AC and DC systems need proper monitoring and control systems to collect 

data and manage the grid.

The guiding principles for technical design are that the mini-grids should be

· Safe;

· Adequate;

· Up-scalable (not necessarily for hydropower and DC mini-grids); and

· Efficient.

Safety

To make the systems as safe as possible, they should at a minimum be designed to comply with electrical codes 

and standards in the relevant country.

This includes standards for frequency and voltage levels.

Adequate

The systems are deemed 'adequate'� if they deliver the pre-defined quality of service and quantity of electricity to 

customers according to the business model (see section on Quality of Electricity Services).

Scalable

The systems are up-scalable if they can meet demand growth at reduced life-cycle cost and they are efficient if the 

electricity service is provided at the lowest cost possible.

Efficient

Power generation systems are sized to meet demand.

Sizing also has to take account of constraints such as available renewable resources, available funding and 

environmental restrictions. These are usually defined in the environmental social and impact assessment or 

resource usage rights and may include limits on the use of water, biomass or diesel, or noise and emission 

restrictions.

The distribution grid systems will require site visits by our design team in order to tailor the design for local 

conditions (eg ground conditions, wind strength and lighting incidence).Customer connections, indoor electrical 

installations and metering will also be considered when designing the mini-grid system.

There are often local codes and standards for connections and indoor installations which need to be incorporated 

into any design.

Mini-Grid Projects in Pictures
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METER ASSET PROVIDER UNDER IBADAN ELECTRICITY 

DISTRIBUTION COMPANY
Tinuten Nigeria Limited is one of the duly licensed Meter Service Providers under the Nigerian 

Electricity Regulatory commission, contracted by the Ibadan Electricity Distribution Company As the 

Meter Asset Provider for electricity customers in Ile-Ife, Ikirun, and Ilesha


















