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Preface

The Nigerian Electricity Management Services Agency (NEMSA) was established by
the NEMSA Act, 2015, to carry out the functions of Enforcement of Technical
Standards and Regulations, Technical Inspection, Testing and Certification of all
categories of Electrical Installations, Electricity Meters and Instruments etc. to ensure
the efficient production and delivery of safe, reliable and sustainable electricity power
supply and guarantee safety of lives and property in the Nigerian Electricity Supply
Industry (NESI), other allied industries and premises.

Solar mini-grids are increasingly recognized as a key solution to increase electricity
access in a timely and sustainable manner. The Guidelines for Inspection of Solar Mini-
grids is a publication of NEMSA developed with technical support from the Nigerian
Energy Support Programme (NESP) co-funded by the European Union (EU) and the
German Government and implemented by Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ) in collaboration with the Federal Ministry of Power (FMP). The
Guidelines outline the application, inspection and certification procedures/processes
and documentation of Solar Mini-grids in Nigeria to achieve standardization and
unification, and, ultimately, the safety of the system.

These Guidelines were developed and produced in line with National and International
Law, Technical Standards, Regulations, Codes and Specifications and best electrical
installations and construction practices. These include, but are not limited to: The
NEMSA Act, 2015; The applicable International Electrotechnical Commission (IEC)
standards; The Nigerian Electricity Health and Safety Code, 2014; The Nigerian
Electricity Supply and Installation Standards (NESIS) Regulation, 2015; The Nigerian
Electricity Smart Metering Regulations, 2015; The Grid Code, 2018; The Distribution
Code, 2014; The Metering Code (V02), 2014; The Mini-Grid Regulations, 2016, The
Electrical Installations Regulations S.1.5 and Electricity Supply Regulations S.1.6, 1996
etc.

The enforcement of Technical Standards and Technical Regulations aims to ensure a
safe and reliable operation of the Solar Mini-grid System. This is achieved by ensuring
that the System, including all its components, is correctly designed, specified, installed,
inspected and certified to supply power to residential, commercial, industrial and
institutional users in a safe manner in conformity with the applicable Technical
Standards and Technical Regulations.

These Guidelines, therefore, fill a technical gap in the enforcement of Technical
Standards and Technical Regulations in the Solar Mini-grid space.
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1 Definitions

Applicant

Back-up Generation

Balance of System (BoS)

Customer

Commissioning

Commissioning Report

Distribution Network

Electrical Installation

Electrical Safety

shall mean the Mini-grid Owner, also referred to as Owner in
these Guidelines, who may authorise a third-party that is fully
familiar with the Mini-Grid, to apply and procure the Inspection
Certificate on its behalf, provided that he is a NEMSA certified
Renewable Energy contractor for Electricity Generation.

shall mean any firm Generation such as diesel- or biomass-
powered-generator that can operate within seconds of the non-
availability of the Solar Photovoltaic (PV) Generation.

shall mean and encompass all components of a PV system
other than the PV panels; including wiring, switches, a
mounting system, one or many solar inverters, a battery bank
or many battery banks, related electronic battery converters
and battery chargers.

shall mean and include a client of the Owner buying electricity
from the Mini-Grid under a domestic, commercial, productive
and/or administrative service contract, and may be a natural
person or any other legal entity.

shall mean the period when all installations for the Mini-grid
have been completed and technically inspected, tested and
certified by NEMSA before the mini-grid can start Operations.

shall comprise all forms, duly completed, and accompanying
information as required by the present Guidelines as well as all
other applicable Laws, Regulations and Standards.

shall mean electric power lines with connections for low
voltage (230/400V) and optionally medium voltage (up to
33kV), transformers and other switchgear to distribute electric
power produced by the Generation as well as Meters in the
Mini-Grid to the Customers.

means the construction or installation of electrical wiring and
the permanent attachment or installation of electrical products
in or on any structure.

means any safety precautions (organisational measures and
technical) taken against electricity
(electric current, electric arc, electromagnetic  field and
static electricity) to prevent harmful and dangerous effects on
anyone.
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Guidelines

Generation

Inspection

Inspection Certificate

Inspection Fee

Law

Meter

Mini-grid

Mini-grid Documentation
and Inspection Forms

NEMSA Certified
Contractor

Shall mean these Guidelines for the Technical Inspection of
Solar Mini-Grids in Nigeria, as issued by NEMSA.

shall mean the Solar PV Generation in combination with any
Other Generation and Back-up Generation, as well as the land
(including the Powerhouse and the Fencing) where the
Generation is installed.

shall mean the physical inspection and testing of the Owner’s
Solar Hybrid Mini-grid Electrical Installation by NEMSA
inspectors as per the procedure described in these Guidelines.

shall mean the Certificate issued by NEMSA to any Owner of
a Solar Hybrid Mini-grid having successfully undergone the
process of Inspection by NEMSA Inspectors, as defined in
these Guidelines, and being valid for a period of 5 years,
unless the Electrical Installation requires Significant
Modifications prior to this period, in which case the Owner shall
apply for Re-inspection.

shall be the fee stipulated for the purpose of inspection of Mini-
Grid as published by NEMSA on www.nemsa.gov.ng.

shall mean NEMSA Act, 2015, and any Act as approved by the
Federal or State legislatures in Nigeria.

shall have the meaning given to it in the Nigerian Electricity
Regulatory Commission (NERC), Metering Code, V02,
NEMSA Act, 2015.

shall mean “any electricity supply system with its own power
Generation capacity of up to 1 MW, supplying electricity to
more than one customer and which can operate in isolation
from or be connected to a Distribution Licensee’s network”, in
accordance with NERC's, Mini-grid Regulations, 2016.

shall mean the standardized document to be filled by the
Applicant to apply for Inspection annexed to these Guidelines,
which shall be subject to changes by NEMSA and for which
the latest version can be downloaded from www.nemsa.gov.ng
or picked up in any of the NEMSA Inspectorate Field Offices
(hitps://nemsa.gov.ng/field-inspectorate-offices/).

shall mean any Renewable Energy Contractor duly certified by
NEMSA to carry out Renewable Energy projects such as solar,
biomass, wind etc.
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NEMSA Inspector

NEMSA Inspectorate Field
Office

Operating Procedures

Operations

Other Generation

Owner

Provisional Inspection
Certificate

Regulation

Re-inspection

shall mean an inspecting Engineer holding such office under
NEMSA to carry out the functions of inspection, testing and
certification of all electrical installation as stated in this
Guidelines.

shall mean any of NEMSA's field offices located in any of the
geo-political zones in Nigeria or as may be established from
time to time and published on NEMSA's website.

shall mean written internal instructions of the Mini-Grid Owner
to its technical and administrative staff on how to operate the
Mini-grid (including to connect and service Customers), which
shall comprise of procedures on personal safety, fire
prevention, environmental protection and emergency
shutdown, general conditions and procedures of public
relevance, prices and service conditions for the Customers, a
copy of the latest edition of the Inspection Certificate, where
applicable, contact telephone numbers and contact details for
electronic communication, and that shall be publicly displayed
and accessible to Customers at the Mini-grid Powerhouse.

shall be the period starting when the Mini-grid commences its
commercial activities by providing electricity services to
Customers in exchange for a fee.

shall mean any Generation that is not Solar PV or Back-up
Generation such as wind or biomass that can produce
electricity in combination with the above-referred types of
Generation in the Mini-grid.

shall mean any company registered and owning Mini-grids in
Nigeria, as per NERC, Mini-Grid Regulations, 2016.

shall mean an Inspection Certificate giving permission to start
Servicing Customers with electricity for a period limited to 30
days before the Owner obtains the Inspection Certificate.

shall mean any applicable piece of Regulation, as approved by
the NERC or any other statutory regulatory body in Nigeria.

shall mean Inspection after correcting the defects observed
during Inspection or upon expiry of the Inspection Certificate
for reasons of renewal of the Inspection Certificate or upon
Significant Modifications carried out by the Mini-Grid Owner,
and shall follow the same procedure as Inspections.
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Servicing

Significant Modifications

Solar Hybrid Mini-grid

Solar PV Generation

Standard

shall mean the sale of electricity by a Mini-Grid Owner to
Customers.

shall mean any Modification requiring a Re-inspection
1. including the following or comparable Modifications:

a. Relocation of the Generation to a different
location in the distribution network;

b. Change of the overall System Controller or
Balance of System (BoS); and

c. any other modification that requires an approval
under the Applicant’s Mini-Grid Permit

2. excluding any of the following or comparable Modifications:

a. Extension of any existing power line by no more
than 3 utility poles to connect new Customers;

b. Extension of the existing Solar PV Generation
capacity, up to maximum of 30%, that does not
require replacement of equipment and supply
cables;

c. Replacement of the existing Back-up
Generation of same or maximum 30% larger
rated power;

d. Replacement of the existing Storage and
extension by added parallel battery banks or
parallel Storage systems;

All above exempted modifications are subject to
notification to NEMSA for record purposes.

shall mean any Mini-grid that combines Solar PV Generation,
Other Generation, Back-up Generation and a Distribution
Network, as per NERC, Mini-grid Regulations, 2016, and the
Glossary of the present Guidelines.

shall mean the main Generation source of the Solar Hybrid
Mini-grid and comprising the solar modules, the ground/roof
mounted or building integrated support structure, the charge
controller or grid-tie inverter and the required Balance of
Systems (BoS), if not part of the System Controller.

shall mean any Standard as recommended by NERC, NEMSA
and/or approved by SON or the International Electro-technical
Commission (IEC).
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Storage shall mean secondary (rechargeable) batteries, including, but
not necessarily limited to lead-acid batteries and lithium to
store excess electricity produced by the Generation for later
use, including power electronic converters or charge
controllers and monitoring, if not part of the overall System
Controller.

System Controller shall mean the central element of the Generation to manage
all types of Generation and Storage of the Mini-grid to ensure
reliable supply of electricity to the Distribution Network of the
Mini-Grid, and shall comprise of a simple charge controller for
small systems (i.e. up to 10kW) and of dedicated off-grid
inverters or a supervisory controller in combination with
dedicated controllers and electronic power inverters for large
systems (i.e. from 10kW), including all required BoS.

Technical Committee shall mean committee put in place by NEMSA to review the
complaints from Applicants, in line with Part 5 Section 14 (5) of
the NEMSA Act, 2015.

Technical Documentation  shall mean data sheets, Single Line Diagrams (SLDs), detailed
schematics, construction plans, internal test and
Commissioning reports/protocols as well as Operating
Procedures by the Mini-Grid Owners.

2 Scope

1. The present Guidelines describe the process and standards to be followed by the Owner
(Applicant) of a Solar Hybrid Mini-grid while applying for Inspection or Re-Inspection and
by NEMSA while Inspecting or Re-Inspecting Solar Hybrid Mini-grids.

2. The Inspection of Solar Hybrid Mini-grids by NEMSA shall be made in close consultation
with the Applicant who shall endeavour to grant full collaboration to NEMSA; which, in turn,
shall ensure a timely issuance of the Inspection Certificate in observance with the
applicable Laws, Regulations and Standards.

3. The Guidelines shall be read and implemented together with other Laws, Regulations and
Standards in the following order:

a. Laws of the Federal Republic of Nigeria, including but not limited to the NEMSA
Act, 2015.

b. Regulations from NERC, including but not limited to:
i.  The Nigerian Electricity Health and Safety Code, 2014.
ii. The Nigerian Electricity Supply and Installation Standards Regulation, 2015.
ii.  The Grid Code, 2018
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iv.  The Distribution Code, 2014

v.  The Metering Code (V02), 2014

vi.  Nigerian Electricity Smart Metering Regulations, 2015
vii.  The Mini-Grid Regulations, 2016

viii.  Electrical Installations Regulations S.1.5 and Electricity Supply Regulations S.1.6
of 1996; and

ix.  Other technical regulations, guidelines and codes issued by NERC or NEMSA
from time to time.

¢. Guidelines as developed by NEMSA and other institutions and bodies in Nigeria,
which are in line with extent laws and regulations, including but not limited to:

i.  These Guidelines; and

i. The Nigerian Electrical Installations and Construction Guidelines Manual,
Distribution Subsector, Volume 1, 2020.

d. Standards of the International Electro-Technical Commission (IEC), especially for
technologies that are not covered under any Nigerian Law, Regulation or Standard,
including but not limited to:

i. [IEC 62446-1:2016+A1:2018: PV systems - Requirements for testing,
documentation and maintenance - Part 1: Grid connected systems -
Documentation, commissioning tests and inspection;

i. |EC 60896-21:2004: Stationary lead-acid batterie - Part 21: Valve regulated
types - Methods of test;

ii. |IEC 62485-1:2015: Safety requirements for secondary batteries and battery
installations - Part 1: General safety information;

iv. IEC62619:2017: Secondary cells and batteries containing alkaline or other non-
acid electrolytes - Safety requirements for secondary lithium cells and batteries,
for use in industrial applications; and

v. |EC62620:2014: Secondary cells and batteries containing alkaline or other non-
acid electrolytes - Secondary lithium cells and batteries for use in industrial
applications.

In case of conflicts between the present Guidelines and other NEMSA Guidelines, these
Guidelines shall take precedence over other NEMSA Guidelines where the said conflict is
in relation to the Technical Inspection of Solar Mini-Grids as long as it is in line with the
extant Regulation.

5. The Guidelines shall be subject to a review by NEMSA every five (5) years.
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3

Process

3.1 Requirement for an Inspection Certificate

Pursuant to the provisions of these Guidelines, an Inspection Certificate shall be required in
either of the following circumstances:

1.

Prior to Operations, the Owner of any Electrical Installation shall apply for Inspection by
NEMSA and shall be entitled to an Inspection Certificate upon com pletion of Satisfactory
Inspection.

Three (3) months before the expiry of the Inspection Certificate or immediately upon the
completion of Significant Modifications, the Owner of an Electrical Installation shall apply
for Re-inspection by NEMSA for the purpose of renewing the Inspection Certificate.

3.2 Application

i

The Applicant shall apply for Inspection no later than one (1) month prior to Commissioning
or with respect to Re-inspection, shall apply for Re-inspection after five (5) working days of
the issuance of the Provisional Inspection Certificate by NEMSA or upon the completion of
Significant Modifications.

2. Upon the completion of the construction phase of the Solar Hybrid Mini-Grid, the Applicant
shall fill in the Sections of the Mini-grid Documentation and Inspection Forms that require
the Applicant's action as per the table below and submit them along the Technical
Documentation electronically or to the respective NEMSA Inspectorate Field Office to
request for an Inspection.

Form Title Remarks

A General Form To be filled in by the Applicant
B PV Generator Includes ‘Applicant Section’
C Battery storage Includes ‘Applicant Section’

D System Controller Includes ‘Applicant Section’

E Earthing and Surge Protection System Includes ‘Applicant Section’

F General Security Includes ‘Applicant Section’

3. NEMSA shall validate the Mini-grid Documentation and Inspection Forms and any
accompanying Technical Documentation within a period of five (5) working days. Where
the documentation is not valid or incomplete, NEMSA shall request for rectification, and
the Applicant shall submit the rectified and/or complete documentation within a period of
five (5) working days.

4. Upon validation, NEMSA shall also issue a request for payment of Inspection Fee and

propose a date for Inspection, and the Applicant shall pay the Inspection Fee within a
period of 5 days.
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5. Upon receipt of Inspection Fee, NEMSA shall communicate a suitable date for the

3.3
1.

inspection to the Applicant within five (5) working days, and the Applicant shall confirm the
date NEMSA suggested before the inspection exercise.
Inspection

Once the proposed inspection date has been agreed, the designated NEMSA Inspector
shall undertake an Inspection with the Applicant in accordance with these Guidelines.

The Mini-grid shall be fully operational at the time of the Inspection; however, no Customer
shall have been connected or served yet.

The Applicant shall have conducted internal tests and measurements to prove the electrical
safety of the complete Electrical Installation before the Inspection and to make the reports
available to the NEMSA Inspectors.

The Technical Documentation should be submitted along with other documents for
inspection to the NEMSA Inspector.

During the Inspection, the NEMSA Inspector shall use the Agency’'s relevant test
equipment for the measurements and/or to ask the applicant to repeat some test for
NEMSA's observations/verifications.

The Inspection shall comprise of the following steps:

a. Guided walk-around conducted by the Applicant in the community starting with the
Generation, administrative offices, main power lines, point of interconnection with
other mini-grids — if available, potential main Customers, etc.

b. Inspection of the Distribution Network, which will include, but not be limited to:
i. Distribution grid pole installation;
ii. Distribution grid wiring; and
iii. Street lightning (where applicable).
iv. Metering installation (where applicable).

c. Inspection of the Generation (excluding the Storage), which will include but not
limited to:

i. PV module quality;

ii. PV module array foundation;

iii. PV array mounting structure; and

iv. PV array combiner box and internal wiring.

d. Inspection of the Storage (including battery status and inverter performance).
e. Inspection of Powerhouse, which will include, but not be limited to:

i. Internal powerhouse wiring;

ii. Powerhouse foundation;

ii. Powerhouse general condition;
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10.

11.

iv. Powerhouse ventilation; and

v. Powerhouse flooding prevention.
f. Inspection of the ~“echnical Documentation (incl. Operating Procedures).
g. Measurements and validation of the Measurements:

i. The NEMSA Inspector shall repeat selected measurements already carried out by
the contractor, if there is need for such, as part of the Inspection.

i. Tests and meesurements related to Electrical Safety shall be in accordance with
the Nigerian Electricity Health and Safety Code issued by NERC and safety
requirement of  extant regulation, The Nigerian Electrical Installations and
Construction Guidelines Manual, Distribution Subsector, Volume 1, 2020 issued
by NEMSA and shall comprise, at least, of the following aspects: the earthing
resistance; continuity of the equipotential bonding; and leakage current or
insulation resistance.

h. Inspection of Owner's comprehensive occupational safety programme, including a
written safety policy and an accident investigation program.

The Mini-grid Documentation and Inspection Forms partly filled and submitted to NEMSA
by the Applicant shall be used as the basis for the Inspection.

Completion of the sections of the Mini-grid Documentation and Inspection Forms to be
filled by the NEMSA Inspector and explanation of the preliminary results of the Inspection
to the Applicant on site.

In the sections of the Mini-grid Documentation and Inspection Forms marked “To be filled
in by NEMSA”, the NEMSA Inspector may add a comment or observation from verification
of the data sheets, verification of the measurements and test reports of the Applicant, own
measurements, or observations in the field.

The Inspector shall include comments, if any, as follows:
a. MD: Minor Deviation to be rectified without impeding the safety.
b. SR: Safety Relevant deviation to be rectified.

The NEMSA Inspector shall mark the fields using the symbols and as illustrated in the
exemplary table below.

a. X Toindicate that there is an issue in this specific combination of observation and
category (MD or SR)

b. - To indicate that there is no issue in this specific combination of observation and
category (MD or SR)

TobefiledinbyNEMSA

Comment i LD ISR 2

Observation 1 X

o ]
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[;o be filled in by NEMSA
Comment MD SR
Observation 2 X

12. If corrections are needed, the Inspector shall sign each request for change and write down

at the end of each form the number of changes requested.

13. Upon the completion of the Inspection, the Mini-grid Documentation and Inspection Forms,

shall be signed by the NEMSA Inspector and countersigned by the Applicant.

14.A copy of the Mini-grid Documentation and Inspection Forms, as filled during the

Inspection, shall be made available to the Applicant upon the completion of the Inspection.

3.4 Evaluation

1.

4

Upon the completion of the Inspection, NEMSA shall evaluate the compliance of the Mini-
grid with the existing Technical Standards and Technical Regulations for Mini-grids in
Nigeria, as specified under Sections 2.3 and 2.4 of these Guidelines, based on the Mini-
grid Documentation and Inspection Forms, as filled during the Inspection and the Technical
Documentation provided to the NEMSA Inspector during application for inspection
exercise.

NEMSA shall communicate the outcome of the Evaluation, no later than two (2) weeks
after the Inspection.

Inspection Certificate issuance

The Application, after the Evaluation, shall be categorized as:

1

Certified: Where the Mini-grid is fully compliant with the technical standards and
regulations, NEMSA shall issue an Inspection Certificate within one (1) week from the
completion of the Evaluation, and the Applicant may start Servicing the Customers upon
receipt of the Inspection Certificate;

Limited Safety Approval: Where minor non-compliance issues have been identified in the
Mini-grid, NEMSA shall issue the Provisional Inspection Certificate within one (1) week
from the completion of the Evaluation, upon which the Applicant may start Servicing the
Customers, and shall have a period of 30 days to rectify the minor non-compliance issues
communicated by NEMSA, upon such rectification and proof of the same submitted to
NEMSA, an Inspection Certificate shall be issued by NEMSA within one (1) week; or

Rejected: Where major non-compliance issues have been identified in the Mini-grid,
NEMSA shall not provide any (Provisional) Inspection Certificate and shall invite the
Applicant to rectify all non-compliance issues identified during the Inspection and
Evaluation for which the Mini-grid is not compliant and apply for a Re-Inspection, which
shall follow the same process as Inspection set out above.

&
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5 Sanction for non-compliance

After the period of 30 days, if the Applicant fails to communicate to NEMSA for the re-inspection
towards certification, the Applicant's Provisional Approval will be revoked.

6 Dispute settlement

1. Where an Applicant is aggrieved by the decision or Inspection carried out by NEMSA,
He/she may file a written complaint to the Technical Committee of NEMSA within a period
of fifteen (15) working days from such decision or Inspection by NEMSA, including all
pertinent details, dates and documents, as applicable.

2. The Technical Committee shall review and resolve the complaint and communicate the
same to the Applicant within a period of fifteen (15) working days from the receipt of such
complaint.

3. Where the Technical Committee fails to respond within fifteen (15) working days or the
Applicant is aggrieved by the decision of the Technical Committee, the Applicant may
forward the complaint to MD/CEO & CEIF for further necessary action.




7 Process Flow Diagram

The below process flow diagram presents the process as outlined above.

Figure 1: Flow Diagram for the process to obtain an inspection certificate
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8 Annex — Mini-grid Documentation and Inspection Forms

General Form — A1

General Form — A2

PV generator — Layout and Single Line Diagram B1
PV generator — Specification of main components B2
PV generator — Test and verification B3

PV generator — Test and verification B4

Battery storage — Layout and SLD C1

Battery storage — Specification of main components C2
Battery storage — Test and verification C3

Battery storage — Test and verification C4

Battery storage — Test and verification C5

System Controller — Layout and SLD D1

System Controller — Specification of components D2
Earthing and Surge Protection System E1

Earthing and Surge Protection System E2

General security F1



Mini-Grid Documentation and Inspection: General Form A1

This form must be included in every application and duly signed on page "A2", if the Applicant is different to the Mini-Grid Owner, the Mini-Grid Owner must additionally sign

oW To be filled in by the Applicant
Liné A B C | D E | F G | H
Mini-Grid Owner Applicant (if different) Authorized representative Other
1|Company name
2|Street
3{Further address details
4|Town
5|Tax registration number
6/Name of representative
7|Position
8|Telephone
9 E-mail
S o S 1l
Details of the Mini-Grid
Name of the village Federal state 7 District Number of inhabitants |GPS Coordinates
10
Main business activity #1 Main business activity #2 Administrative facilities Educational facilities Health care facilities B
11
Total installed power [kVA] Total solar PV installed [kW;] |Storage technology Storage capacity [kWh] Storage manufacturer
12
System controller model System controller manufacturer Charge controller manufacturer |Grid-tie inverter manufacturer |Monitoring system
13
Other generation technology  |Other manufacturer Other model Other rated power [kVA] Type of coupling (AC/DC)
14
# |Generator model Manufacturer Generator rated power [kKVA] Operating Year of constr. |Fuel type Operation
Prime Standby
15} 1
16 2 Prime \Standby

NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: General Form

This form must be included in every application and duly signed

A2

ow To be filled in by the Applicant
Line~ | A B | c { D [ E F
E |
e
=]
o
o
17| 2
5
@
o)
=
(7]
Full name of signatory Signature
18|Data of installation Mini-Grid Owner
T Applicant (if different to Mini-Grid
19|Date of application Owner)
To be filled in by NEMSA
Responsible Inspectorate Field Office |Date of receipt of application Processed by Date
20
21 ‘
22
NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: PV generator — Layout and Single Line Diagram B1

Annlicant can replace this form by equivalent technical drawings — pages to be labelled "B1”
B . = = Y — —

i

NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: PV generator — Specification of main components

_A licant can replace this form by equivalent technical description — pages to be labelled “B2” and to attach the relevant data sheets

B2

NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: PV generator — Test and verification

Applicant can replace this form by equivalent test a

nd verification reports according to IEC 62446 — pages to be labelled “B3". Use additional copies of this form if needed.

B3

To be filled in by the applicant

NEMSA inspector {optional)

To be filled in by NEMSA

W

A

{preferred) or by
B ‘

c 1 B

E

T

G

Comment

IMD|SR|

String references

String number

2 3

4

5

6

Verify Applicants’ measurements

127

Expected open circuit voltage [V]

128

Measured open circuit voltage [V]

129

Expected load circuit voltage [V]

130

Measured load circuit voltage [V]

131

Expected short circuit current [A]

132

Measured short circuit current [A]

133

Measured ambient temperature [°C]

134

Measured module temperature [°C]

133

Measured solar insulation [W/m?]

13

(&3]

Alternatively, estimated insulation (cloudy, sunny, mist,
J

137

Expected power output [kW]

138

Measured power output [KW]

137

‘Measured insulation resistance [Mega Ohm]

138

Measured continuity to main equipotential bar [Ohm]

139

Measured earth resistance of support structure [Ohm]

141

{Result of verification of measured values (OK, low, ...)

NEMSA Reference number

Site name

Date

Inspector name

Signature




Mini-Grid Documentation and Inspection: PV generator — Test and verification B4

To be filled in by the applicant

Apphcanr can replace this form by equivalent test and verification reporis according to JEC 62446 — pages to be labelled "B4”

preferred) or by NEMSA inspector (optional)

To be filled in by NEMSA

141|General visual inspection observations

A B C | Db | E | F T G [Comment MD[SR
e : String references ;
__|String number 1 13 & TR e

Verify applicant’s visual inspections
|

1‘42_ :'Sur-ge Protective Devices functional (indicator at device)?

.1:4:3{ Overcurrent protection operational (correct fuse rating)?

144/String cables fixed and cables without damages

| 145

nnectors properly connected under no mechanical

146

148

2 149

150

151

182|

154/

155

- 156/Summary of the visual inspections

157|Date of the inspection

: 2_58%'8_191?#3111{76

NEMSA Reference number

Site name

Date - Inspector name

Signature




Mini-Grid Documentation and Inspection: Battery storage — Layout and SLD C1 |
fled to illustrate reference to the

Applicant can replace this form by equivalent technical drawings — pages to be labelled “C1". Use building layout if more than one baltery storage is insta

location the battery in the building.

205|

Inspector name Signature

Site name Date

NEMSA Reference number




T ————— T Tt T v
T e

Mini-Grid Documentation and Inspection: Battery storage — Specification of main components C2

Applicant can replace this form by equivalent technical description — pages to be labelfed “C2” and_z‘o_'attach the data sheetspf the storage system :s

e

oG )| ey
= = 2 S = = =
#1
#2
#3
i{g? A e
S P 2] P S P 5 P S P S P

NEMSA Reference number Site name Date __Inspector name Signature




Mini-Grid Documentation and Inspection: Baftery storage — Test and verification

Applicant can replace his form by equivalent test and verification reports according to IEC 62465 — pages o be labelled "C3”

C3

el

To be filled in by NEMSA

A

B

e D

E

To be filled in by the applicant (preferred) or by NEMSA inspector (optional)
|

i

F

[ B

|Comment

MD[SR

String references

String number

1

2 3

4

5

6

Verify applicant’s visual inspections

228/ General visual inspection observations

229 Wiring properly done without visual deficits

Tightening torque of all screws to connectors to the batteries

230land in between the cells of the balteries is according to the

equipment manufacturer’'s recommendations

23

a

Battery inverter or charge controller parameters are properly
set (correct system configuration, date and time, control of the
{oad shedding relays, reading of external temperature sensor
verified, ...)

232 State of charge (If applicable state of health)

233/ Safety measures for the respective types of batteries applied

234 Deep discharge protection, over-charge protection and

temperature monitoring installed and functional

23

i)

Number of full cycles calculated by the monitoring system (if
applicable)

236

237|

238

239

240

241

NEMSA Reference number

Site name

Date

Inspector name

Signature




Mini-Grid Documentation and Inspection: Battery storage — Test and verification C4
Applicant can replace this form by equivalent test and verification reports — pages to be labelled “C4". use additional sheets if more cells are instailed
| ; i T _To be filled in by applicant e e | Tobefilledin by NEMSA
TR e D R e s ] el 20l E TR Comment _IMD|SR
: ' ; Measurement of battery cell parameters for battery string#1 5 - S Lt
__|Cell number 1 R e S e g aiea L e Ml | e e R e LT T
242/Cell voltage

244 g?nézlp_a;@;ure [
Cell number 13 14 15 16 17 18 19 20 21 - 2P 23 24 Verify measurements
245(Cell voltage
2472*;“ L

T : Measurement of battery cell parameters for battery string #2 i =
Cell number e BRGNS 5 =N B -9 10 | 11 | 12  |Verify measurements

2 e e e e |l el e 24l | 23 | 24 |\Verifymeasurements =

temperature | | | |

NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: Battery storage — Test and verification C5

Applicant can replace this form by equivalent test and verification reports — pages (o be labelled “C4”, use additional sheets if more cells are installed

NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: System Controller — Layout and SLD D1
Applicant can replace this form by equivalent technical drawings — pages to be labeiled “D1". Use building layout if more than one System Controller is installed to illustrate reference to
the focation in the building.

et To be filled in by the applicant To be filled in by NEMSA
~J A B | " | D | E | F r G [ H Comment |[MDISR
301|
302 .
303 é
L
. G
132
304
305
306/
307 g
B
=]
e
: = e
. 308 2
ket
=
309| »
310

NEMSA Reference number Site name Date Inspector name Signature




Mini-Grid Documentation and Inspection: SyStem Controller — Specification of components

led “D2" and to attach the data sheets of the inverler(s) and charge controller(s)

Applicant can replace this form by equivalent technical description — pages to be label

D2

- - To be filled in by the applicant To be filled in by NEMSA
N A B | [ D | E ] F 1 G | H Comment ~ IMD[SR|
Catalogue of inverters and charge controliers used (data sheets to be attached)
# |Manufacturer |Model Technology Rated power Rated voltage  |Rated current  [Features Verify data sheets attached
311 1 |
312| 2 |
313| 3
314 4 : |
315| 5 :
NEMSA Reference number Site name Date _Inspector name Signature




Mini-Grid Documentation and Inspection: System Controller — Test and verification D3

A plfcanr can replace this form by equivalent test and verification reports accordmg to IEC 60364 - pages ro be Iabelled D3
. To be filled in by the Apphcant jpreferrecf) or pe nal
| :

-'_--~?§Jévi¢a.number ' T s 1

317 Geﬁjé.ca[; visual inspection observations

318/ e’rter protectton settmgs pregrammsé o Iacat reqtih’ememﬁ*? |

hen an RCD is instailed to the AC circuit feamngm inverter,
e CB type shall be veﬂfieef to mm it has been seiec{ﬁd ‘

ez

1 :32?'5_7_'__'_:,,
32

NEMSA Reference number Site name Date _Inspector name Signature




Mini-Grid Documentation and Inspection: Earthing and Surge Protection System E1

Applicant can replace this form by equivalent technical drawings — pages to be labelled “E1". Use site layout to illustrate the earthing arrangement and earth resistances measured and
use the Single Line Dr’aam to clarify connections to the main earthin busbar, onductor Gross secr‘ons, etc. _

NEMSA Reference number Site name Date Inspector name Signature

= L T T T T A T S SR T T S NI A DRI - - s e T A T,




Mini-Grid Documentation and Inspection: Earthing and Surge Protection System

Applicant can replace this form by equivalent technical drawings — pages to be labelled "E2". Use site layout to illustrate the earthing arrangement and earth resistances measured and
use th Single Line Diagram to clarify connections to the ar‘neahin busbar, cnductor cross sections, etc.

NEMSA Reference number Site name Date

Inspector name Signature




Mini-Grid Documentation and Inspection: General security

Applicant to comments how the requirements are met or attach further documents for clarification.

F1

NEMSA Reference number Site name Date

Inspector name

Signature




NIGERIAN ELECTRICITY MANAGEMENT SERVICES AGENCY

Na A Darac Calasm Crocramt WATireo 11 Abriia ET Eraretle SriEm 7o) s m i v et s oo 1
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