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The Nigerian solar power market, spanning from Solar 
Home Systems, Mini-Grids to Grid-Connected Rooftop 
Systems, has seen significant growth in recent times. 
Banking on the combination of excellent solar irradiation 
potential and policy framework, Nigeria currently holds the 
5th position in Global ranking with regards to the sales 
volume for the key markets. Despite recent progress, 
several barriers still exist in the sector including the 
proliferation of sub-standard components. 

Standards Organisation of Nigeria (SON), the apex 
standardisation body in Nigeria, has adopted several 
standards for the Solar System Components i.e. Solar PV 
Modules or Solar Panels, Batteries, Inverters, Charge 
Controllers, and Energy Meters. Additional standards are 
being developed in collaboration with the Nigerian Energy 
Support Programme (NESP) II, co-funded by the European 
Union (EU) and the German Federal Ministry for Economic 
Cooperation and Development (BMZ), and implemented by 
Deutsche Gesellschaft für Internationale Zusammenarbeit 
(GIZ) GmbH in collaboration with the Federal Ministry of 
Power. The adoption and implementation of these 
standards will help create a more regulated and 
standardised market, as well as encouraging increased 
investments into the renewable energy and energy 
efficiency sectors of the country.

INTRODUCTION
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Increased Productivity 
due to Less System 
Downtime

Value for Money 
and Reduced Service 
Costs 

Interconnection 
potential with the 
National Grid

Access to 
Capital/Loans 

Risk 
Sharing

Improved Storage of 
Essential Goods
 Perishable farm produce, 
medical vaccines

Quality Power for 
Critical Infrastructure

Customer Satisfaction 
and Retention

Increased 
Profitability

Demand Activation 
and Innovation 

This brochure is intended to help potential solar power system 
users and providers better understand the key features and 
potential benefits of these new standards.
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Which  will be Components Standardised? 

Solar Photovoltaic (PV) Panels: Solar PV Panels, or simply Solar Panels, capture the sun's energy and 
convert it into usable electricity. Electricity generated by Solar Panels can be utilised for powering 
household appliances, commercial or even industrial machinery and infrastructure.

Batteries: Since solar energy is available in intermittent form (for example, low or no solar irradiation during 
cloudy days or at night), it needs to be stored for the users to access it when needed.  Deep cycle batteries 
are used for this purpose. Lead Acid batteries and Lithium Ion batteries are technologies popular for such 
applications.

Inverters: Inverters convert Direct Current (DC) from Solar Panels or batteries to Alternating Current (AC), 
identical to the electricity provided by the national grids. In any grid connected area, the user receives AC 
type electricity in households and buildings.

Charge Controllers: Solar Charge Controllers manage the current flowing into and out of the batteries. It 
ensures that the batteries are not overcharged during a sunny day and not discharged fully in a cloudy 
day/night to avoid damage to the battery. In short, charge controllers take care of your batteries' health!  

Energy Meters: An Energy Meter is an electrical instrument that can measure the amount of electrical 
energy flowing through the device. Energy meters are usually deployed to document the electrical energy 
being consumed by the user. However, bidirectional energy meters are also available to measure the 
electricity exported to or imported from the grid. 

PV ARRAY

UTILITY 
INTERACTIVE 
INVERTER

ELECTRICITY 
METER

AC DISTRIBUTION 
PANEL

UTILITY 
GRID

These five components are used in different configurations to provide various solutions like Solar Home System, 

Mini-grids, Rooftop systems etc. Such system components and their interaction is presented here in a simplified diagram:  
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Who will Benefit 
from the Standards?

Import agents, wholesalers and retailers, 
planners and installers

Investors & financiers

Donor organisations, national and international 
development agencies

Technology Providers 

C&I users including hospitals, schools, training 
centers, higher learning institutions, industries, 
shopping malls, public / commercial buildings 
(banks), telecommunication providers, hotels etc.

Commercial & Industrial (C&I) 
Power Users

Not only as users, but also as trainers and 
educators of other stakeholders

Training Centers and Higher 
Learning Institutions

A government led quality assurance initiative for 
every Nigerian resident, helping them transition 
to reliable and green power infrastructure.

Private Households and the 
General Public

Public stakeholders play an important role in 
implementation of these standards. They also 
benefit from using these standards in future 
policy and regulation structuring (e.g. in tenders 
etc.). 

Public Stakeholders
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The developed standards would bring a myriad of 
benefits for both technology providers and users. From 
an end-user perspective, it is especially rewarding for 
health centres/clinics, universities, retail centres, 
telecommunication companies, cottage industries, and 
banks among others.  In parallel to benefits for the end 
users, standardisation is expected to be useful for the 
system providers or suppliers, including solar energy 
component wholesalers and retailers, installers and the 
investors in the long run. The benefits of conforming to 
the standards are explained next.

How would the 
Standards help you? 
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● Increased Productivity and Profits Due to Less System Downtime: It is estimated that Nigerian industries 
lose 16% of annual sales due to electrical outages. Once the users start procuring products and installing 
solar power systems that are in line with these newly developed standards, there will be lesser system 
downtime which will potentially lead to increased productivity.

● Value for Money and Reduced Service Costs: Standard solar PV components have a relatively long-life 
span, and as a result, require less servicing and replacements.  For example, as per technology and usage, 
on average, good quality solar PV panels can last for 20-25 years, batteries for 2-7 years, inverters for 5 years, 
charge controllers for 2-3 years, and energy meters for 25 years.

● Improved Storage of Essential Goods: Adopting quality solar energy components will ensure that health 
centres and future medical facilities will be assured of proper storage of essential vaccines and improved 
service delivery, thus resulting in more lives being saved. The impact would also positively affect the 
possibility of storing farm produce, leading to an increase in supply for food processing industry all along 
the supply chain. 

● Quality Power for Critical Infrastructure: Connection to high quality reliable infrastructure can power 
critical loads in public life such as emergency healthcare services, safe lighting in public spaces, and 
communication services in disaster prone areas or remote locations. Solar systems based on standardised 
equipment can provide flexibility and independence from centralised power infrastructure. 

● Reliable Power Supply:  Commercial power users require constant power to carry out their activities. It is 
estimated that the direct cost of power outages incurred by Nigeria's industries amount to 1.3 billion USD. 
Opting for solar power systems along with the grid connection, is therefore a solution considered by many 
companies. Users will have more stable and reliable power to complement the national grid, by ensuring 
that the components used for their solar power systems conform to the standards.

● Interconnection Potential with the National Grid: In the event of a government planned infrastructure 
extension, in areas typically not covered by the national grid at present, standardisation and quality 
assurance of off-grid systems would play a vital role in determining technical feasibility of merging with the 
new infrastructure. The possibility of feeding into the grid would benefit the solar PV system end-user and / 
or electricity provider (e.g. Mini-grid operator) in future, increasing the payback from such an installation 
and also optimising public infrastructure for the community. 

● Access to Capital/Loans: According to studies by the EU, insufficient standards for solar PV components is 
one of the technical risks affecting the project bankability. Conforming to these standards would make it 
easier to attract potential investors to finance the power systems. Besides, all national and international 
funding organisations would ask for the standardised components before considering any financing. 

These standards will benefit technology providers and power users in Nigeria in the following ways
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● Demand Activation and Innovation: Electricity is a critical resource for new businesses and for promoting 
innovation in the market. When the quality of power systems is ensured, equipment failure due to power 
problems would reduce. This would release a suppressed demand for new appliances and advanced 
technology across industry, small and medium enterprises (SMEs) and the public sector. It has tremendous 
potential to incentivise international players to design and establish supply chains for good quality 
appliances with sophisticated features for a fast-moving market like Nigeria. For example, this includes 
medical equipment in hospitals, assembly and manufacturing lines for industry, building efficiency 
management systems for commercial clients and new research equipment in training facilities and 
universities.

● Customer Satisfaction and Retention: Use of standardised products would allow the suppliers/installers 
to predict the performance of  the systems and therefore, plan for the required maintenance. Quality of the 
components matter for the system to function as expected and satisfy the end-users. 

● Risk Sharing: Adherence to standards will make projects more transparent and accessible, thus reducing 
risk, time, and cost for all the parties involved i.e. manufacturers, importers, exporters, retailers and 
installers. This will inevitably result in productive business partnerships, timely completion of projects and 
easier access to public and private finance channels. 

A study by the Heinrich Boell Foundation on Public 
Health Centres (PHC) from 2019, indicates increase 
in out-patient treatments, in-patient admissions and 
an acquired ability for round the clock services when 
medical facilities selected off-grid solar PV systems

In , PHCs like the Karu centre with NIGERIA
its  since  and the 4kWp PV system 2017
Dakwa centre with its 3kWp PV system 
since , have experienced this 2016 positive 
transition

Nigerian industries lose an estimated 16% of annual
sales due to electrical outages and the direct cost of 
power outages amounts to about 1.3 billion USD

In a cost benefit analysis,  identified that quality infrastructure across the IRENA (2017)
solar PV supply chain can show promising results such as:

Timely inspections resulting in corrective 
action, that have shown that under-
performance due to potential induced 
degradation (PID) were reduced by 3-5%

A reduction of the degradation rate 
from  a year 0.75% a year to 0.4−0.6%
as a result of batch acceptance testing 

Delivery of modules by manufacturers 
exceeding contracted performance by 

when batch testing is announced2−3% 

Reduction in yield uncertainty 
from  and thus leading 8% to 6%
to improved loan conditions
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How to Interpret the Standards?

Inverters

4. Grid-Compatibility 
      Inverter as a power conversion unit (from DC to AC) needs to offer grid-compatible features to tie to utility-

interconnected systems e.g., solar rooftop systems. Depending on the rated current capacity, an inverter 
needs to limit the voltage changes, fluctuations and flicker since these disturbances affect public utilities. 
This is known as the 'Electromagnetic Compatibility or EMC'. NIS IEC 62920:2017, for example, outlines 
these EMC requirements and test methods for inverters used in grid-connected PV systems. Conforming to 
these standards will ensure that the grid-power quality will remain unaffected with the introduction of PV 
inverters. 

1. Design qualification and Type Approval 
    Design qualification represents PV modules' capability to perform in open-air climate which is then 

confirmed through testing one or more samples and giving the so-called 'type approval'. Testing needs to 
be conducted by an accredited certification body which guarantees that the PV modules meet the 
minimum requirements. These requirements are outlined in the newly adopted standards by SON. A PV 
module with such a type approval means that samples of such type of modules have been tested and 
passed a set criteria. As an example, NIS IEC 61215-2 requires 10 PV module samples to go through nineteen 
different quality tests and pass to obtain the 'type approval'. If your PV module has a 'type approval' that 
means similar modules have gone through rigorous testing procedures and obtained this certification. 
Therefore, type approval from an accredited certification body is a prerequisite for any PV module 
selection and procurement process to ensure 'basic quality'.  

2. Safety 
      Lead acid batteries, which are widely deployed in solar PV applications, contain 65% (of weight) lead and 

lead-oxide, and around 15% of sulphuric acid. Both substances pose severe adverse effects, compromising 
the safety of the users. While Li-Ion batteries are less toxic, it requires a battery management system to 
keep out risks such as fire hazards. The newly adopted battery standards by SON have addressed this 
safety concern of batteries. For example, NIS IEC 62933-5-2:2020 provides clear guidance on the safety 
requirements of batteries in a grid-connected system. This standard approaches the hazards in three steps: 
(i) describing the hazards in the battery system, (ii) analysing the associated risks, and (iii) risk reduction 
measures.  

PV Modules 

Batteries
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     Out of the five system components, batteries have more direct impact on the environment compared 
to others, as they contain hazardous and toxic substances. NIS IEC TS 62933-4-1:2017 provides 
guidance on how to address the environmental issues arising from the batteries, including the impacts 
on users due to chronic exposure to the toxic materials. The environmental issues are identified from 
three  points  of  view, namely, (i) addressing environmental issues within the component,

      (ii) addressing issues within the whole system, and (iii) environmental issues independent of the 
battery technologies. Among different points, the guidelines include emissions to air, water, soil as a 
result of noise, vibration, radiation and heat from the batteries and associated components.

3.    Environmental Concerns 
   



  5.  Efficiency  
     Inverters ought to be designed to draw the maximum power output from the PV modules. Measurement 

process of the maximum power point tracking (MPPT) efficiency of inverters needs to be standardised, 
particularly in the grid-connected systems. NIS IEC 62891:2020 describes the step-by-step process of 
measuring the MPPT efficiency of grid-connected inverters. This standardised methodology will assist 
different stakeholders in a project, from system installers to end-users, from manufacturers to project-
financiers.   

 
  6.   Payment Process 
     Application of payment metering systems is now widespread in many countries including Nigeria, which 

calls for standardised payment methods, mainly to offer comparable solutions to users in different country 
settings. NIS IEC TR 62055-21:2005 provides such a framework for standardisation of payment metering 
systems which can be used by i) suppliers to set up the requirements for procurement, ii) the 
manufacturers to produce comparable specifications, iii) other vendors (of meters or other components) 
to integrate with their system, and iv) project financiers and development partners for evaluation purpose. 
The standardised payment systems will streamline requirements from different stakeholders.  

  
  7.   Accuracy 
      Accuracy level of the energy measurement by meters should match with the intended application and its 

associated requirements. For example, if a large power plant which is selling its power to a distribution 
company uses a low accuracy energy meter, the project operator will end up losing revenue. On the 
contrary, the highly accurate but costly meters may not be a suitable solution for rural household 
customers in mini-grids. The newly adopted standards address this issue. For instance, NIS IEC 62053-
21:2020 outlines the particular requirements for different accuracy classes (classes 0, 5, 1 and 2) of AC 
electricity meters. Standardising the requirements for each accuracy class helps in matching the meter 
with its envisioned application. 

Energy Meters
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The new standards complement SON's existing ones for solar system components. The table here provides a 
combined list of all the approved standards so far, mapped as per project phase, system component and 
respective aspects. These are accessible from SON’s Online Public Access Catalogue (OPAC) on their website 
at http://library.son.gov.ng/

NIS IEC 62133-1
NIS IEC 62133-2
NIS IEC 62485-1
NIS IEC 62485-2
NIS IEC 62485-4
NIS IEC TS 62933-4-1
NIS IEC TS 62933-5-1
NIS IEC 62933-5-2

NIS IEC 62109-1
NIS IEC 62109-2

NIS/AFSEC GUIDE 01, , NIS IEC 62093, NIS IEC TR 61850-1 , NIS IEC 61850-3, NIS IEC TR 61850-90-6, IEC 61727
NIS IEC 62124 NIS IEC TS 62257, NIS IEC 62253, 

NIS IEC 60364-7-712

System Design

Installation & 
Commissioning

NIS IEC 61724-1
NIS IEC TS 61724-2
NIS IEC TS 61724-3

Manufacturing 
to Supply Chain

Technical 
Requirements 

System Design 
and Installation 

Safety 

Operation Monitoring & 
Evaluation 

NIS IEC 60904-1
NIS IEC 60904-5
NIS IEC 60904-8
NIS IEC 60904-9
NIS IEC 61215-1-1
NIS IEC 61215-1-3
NIS IEC 61215-1-4
NIS IEC 61215-2
NIS IEC 61646
NIS IEC 61701

PV Module

Project Phase

NIS IEC 60095-1
NIS IEC 60095-2
NIS IEC 60095-4
NIS IEC 61056-1
NIS IEC 61056-2
NIS IEC 61427-1
NIS IEC 61427-2
NIS IEC 62933-1
NIS IEC 62933-2-1
NIS 25

Battery

NIS IEC 61683
NIS IEC 61727
NIS IEC 62116
NIS IEC 62891
NIS IEC 62894
NIS IEC TS 62910
NIS IEC 62920
NIS IEC 61000-3-3
NIS IEC TS 61000-3-5
NIS IEC 61000-3-11

Inverter

NIS IEC 62509

Charge 
Controller

NIS IEC TR 62051
NIS IEC TR 62051-1
NIS IEC 62052-11
NIS IEC 62053-11
NIS IEC 62053-21
NIS IEC 62053-31
NIS IEC 62053-61
NIS IEC 62054-21
NIS IEC TR 62055-21
NIS IEC 62055-41
NIS IEC 62055-51
NIS IEC 62055-52
NIS IEC 62056-5-3
NIS IEC 62056-6-1
NIS IEC 62056-6-2

Energy 
Meter

1. General, , Grid-Connected Applications Off-Grid Applications

2. Standards highlighted in ‘bold’ are the latest ones developed 
    with support from NESP
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Government. Its contents do not necessarily reflect the views of the European Union and the German 
Government. 
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