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Module 1 –  Photovoltaic panels in context of renewable 
technologies

What is a PV system?

PV stands for photovoltaic. The definition is – The capability of a material to produce a voltage, usually through 
photoemission, when exposed to radiant energy, especially light.

The process of converting light (photons) directly to electricity (voltage) is known as photovoltaic (PV). When 
photovoltaic materials absorb sunlight the solar energy knocks electrons loose from their atoms, allowing the 
electrons to flow through the material to produce electricity. Photovoltaic material is used to build solar cells, 
which are usually packaged in photovoltaic modules (also known as solar panels). Modules can be grouped 
together and connected to form a photovoltaic array.

A PV system will incorporate a number of pieces of equipment:

l Solar panels (array)

l Mounting system

l Inverter/s (inc. power optimisers)
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The process of converting light (photons) directly to electricity (voltage) is known as photovoltaic (PV). When 
photovoltaic materials absorb sunlight the solar energy knocks electrons loose from their atoms, allowing the 
electrons to flow through the material to produce electricity. Photovoltaic material is used to build solar cells, 
which are usually packaged in photovoltaic modules (also known as solar panels). Modules can be grouped 
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A PV system will incorporate a number of pieces of equipment:

• Solar panels (array)

• Mounting system

• Inverter/s

• AC/DC switch disconnector/s
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l AC/DC switch disconnector/s

l Meter

l AC/DC cabling

l Consumer unit/distribution board

Benefits of a PV system

There are different kinds of benefits to consider when looking at a PV installation. The two main benefits of PV 
installations are economic and environmental.

The economic benefits of a PV system are actually considered to be an investment, where a PV system requires 
an initial cost to install and requires very little maintenance but will continue to generate electricity, which will be 
purchased from the client by the Distribution Network Operator (DNO).

Below are some examples of these benefits:

Economic

l  Reduction in electricity bills: sunlight is free, so once the initial installation is paid for, electricity costs will be 
greatly reduced. A typical home PV system can produce around 40% of the electricity a household uses in a 
year.

l  Sell electricity back to the grid: if the system is producing more electricity than is need, or when it can’t be 
used, someone else can use it – and the system could make a bit of money.

l  Store electricity for a cloudy day: if the home isn’t connected to the national grid, the system can store 
excess electricity in batteries to use when you need it.

Environmental

l  Reduction in carbon footprint: solar electricity is a green, renewable energy and doesn’t release any harmful 
carbon dioxide or other pollutants. A typical home PV system could save around 1200kg of carbon dioxide per 
year – that’s around 30 tonnes over its lifetime.

l  Wildlife protection: coal mines require large quantities of water to remove impurities from coal at the mine. 
At coal-fired power stations large quantities of water are used for producing steam and for cooling systems. 
When coal-fired power plants remove water from a lake or river, the fish and other aquatic life can be affected, 
as well as animals and people who depend on these aquatic resources. At the same time, pollutants build 
up in the water used by the power plant boiler and cooling system. If the water used in the power plant is 
discharged to a lake or river, the pollutants in the water can harm fish and plants. PV systems have no such 
processes.

l  No waste material: The burning of coal creates solid waste, called ash, which is composed primarily of metal 
oxides and alkali. On average, the ash content of coal is 10%. Solid waste is also created at coalmines when 
coal is cleaned and at power plants when air pollutants are removed from the stack gas. Much of this waste 
is deposited in landfills and abandoned mines, although some amounts are now being recycled into useful 
products, such as cement and building materials. This is the same for nuclear-fuelled power stations, which 
create radioactive waste. This waste is radioactive for many thousands of years and must be stored in special 
locations either underground or kept in a concrete vault immersed in water or surrounded by steel. There is no 
exhaust or solid waste emissions from a PV system.
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Disadvantages of a PV system

Below are some disadvantages of a PV system.

l  Some toxic chemicals, like cadmium and arsenic, are used in the PV production process. These 
environmental impacts are minor and can be easily controlled through recycling and proper disposal.

l  Solar energy is somewhat more expensive to produce than conventional sources of energy due in part to 
the cost of manufacturing PV devices and in part to the conversion efficiencies of the equipment. As the 
conversion efficiencies continue to increase and the manufacturing costs continue to come down, PV will 
become increasingly cost competitive with conventional fuels.

l  Solar power is a variable energy source, with energy production dependent on the sun. Solar facilities may 
produce no power at all some of the time, which could lead to a shortage if a large proportion of the energy 
requirements are from solar power.

Types of PV systems

Photovoltaic-based systems are generally classified according to their functional and operational requirements, 
their component configuration, and how the equipment is connected to the other power sources and electrical 
loads (appliances). The two principle classifications are grid-connected and stand-alone systems.

Grid connected

Grid-connected PV systems are designed to operate in parallel with and are interconnected with the electricity 
grid. The primary component is the inverter. The inverter converts the DC power produced by the PV array into 
AC power consistent with the voltage and power quality required by the grid. The inverter automatically stops 
supplying power to the grid when the grid is not energised. Below is a typical grid connected PV installation.
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Types of PV systems

Off grid systems (stand-alone systems)

Stand-alone system

Stand-alone PV systems are designed to operate independently of the electricity grid, and are generally designed 
and sized to supply certain DC and/or AC electrical loads. Stand-alone systems may be powered by a PV array 
only, or may use wind, an engine-generator or utility power as a backup power source in what is called a PV-
hybrid system. The simplest type of stand-alone PV system is a direct-coupled system, where the DC output of a 
PV module or array is directly connected to a DC load.

Since there is no electrical energy storage (batteries) in direct-coupled systems, the load only operates during 
sunlight hours, making these designs suitable for common applications such as ventilation fans, water pumps, 
and small circulation pumps for solar thermal water heating systems. Matching the impedance of the electrical 
load to the maximum power output of the PV array is a critical part of designing well-performing direct-coupled 
system.

In many stand-alone PV systems, batteries are used for energy storage. Below is a diagram of a typical 
standalone PV system with battery storage powering DC and AC loads.
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Module 4 – Installation of a PV system

Fundamental design principles

Before designing a solar photovoltaic array for a client, the characteristics of the building have to be assessed to 
decide whether a PV system is suitable for installation. These would include the following:

l  Does the building have a suitable roof/façade structure that would support the load of a solar photovoltaic 
array? A survey of the load bearing capability of the structure would be recommended before design work 
would be carried out.

l  Does the building have a large enough roof/façade space at the correct angle (typically between 30° – 40°) to 
allow the installation of a cost effective solar photovoltaic array to be installed? This is an important aspect of 
the installation information required as this will determine if the PV installation would be cost effective for the 
client and would directly affect the number of modules/solar irradiation values which would affect the array 
output.

l  Does the building have a south facing roof/façade which the solar photovoltaic array can be mounted to? If the 
building does not have a south facing roof/façade, this would reduce the amount of solar irradiation that the 
array would be exposed to which would reduce the output of the array.

l  Which materials have been used to construct the building and can a solar photovoltaic array be suitably 
affixed to these materials? If, for example, there is a sloped roof using roof trusses, this may allow the fixing of 
roof hooks and a bracket system whereas a different type of system would be required for a flat concrete roof, 
possibly a secondary frame installation may need to be installed. There may also be certain circumstances 
where a solar photovoltaic array cannot be installed.
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Installation of PV modules
(Image courtesy of www.feranova.com)
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Before starting work

Planning to install

Starting planning work in a comfortable home or desk environment ahead of arriving on site can be a productive 
activity. Based on the site survey and system specification, you should be able to do the following resource 
planning:

l  Draw up a timeline or schedule of work (including subtasks) for the installation.

l  List all the parts: those which are available and those which yet to be obtained, having already checked on 
delivery that all delivered equipment is complete and undamaged.

l  List all the documentation, tools and equipment including safety and access equipment required for the 
particular job.

l  Decide how many skills, people and hours are likely to be needed, schedule their work diaries accordingly.

l  List all the required pre-site activities such as informing regulators, reconfirming residents parking, sanitation 
provision, water supply, power supply arrangements, that the client will be available when you arrive and 
sometimes a sequential list of parts, suppliers where commonly available parts can be picked up on the way 
to site.

l  Sort and pack the required tools and equipment into three groups of containers: roof work, inside work and 
generic.

l  Close to the date arrange travel, select a vehicle if necessary and plan a route bearing in mind the weather 
and road conditions and the possible need to collect common parts en route.

The MCS, as part of their inspection, will require evidence within the company of a formalised system that 
documents the realisation of what they term the ‘installation and set to work’ phase of the installation.

Simple project planning tools exist that can help provide a timeline for the whole process as well as identify 
intermediary target dates to manage progress along the way. Perhaps the most suitable of these tools is the 
Gantt chart that can be generated from a computer programme and easily modified to cope with the inevitable 
changes in the plan.

Important elements of the Gantt chart may include:

Planning consent being gained. Assuming planning permission (if not ‘permitted development’) has been 
applied for and granted, then deposits or part payments and contracts can be agreed with the customer.

Building control notification. This must be given and the appropriate details provided from the system 
specification and plan.

Suitable risk assessments. The risk assessments and method statements covered in the last chapter must be 
applied to the specific job, with any variations recorded.

Tentative installation date. Once a tentative installation date has been identified and the parts required from the 
system specification ordered, final site access, storage locations and pipe-routing and working schedules can be 
determined.

Confirmed installation date. When the date agreed with the customer for the installation comes around, then 
access to the roof and internal working areas, storage for the system components and the implementation of site 
health and safety procedures will need to be finalised and implemented.

51



©BPEC

BPEC Solar Photovoltaic Systems

July 2019

Delivery of the equipment. If delivery is to the customer, this must be organised and checks made to ensure 
that no damage or omissions have occurred.

Duration of installation. Installation of a system usually requires at least two days for a retrofit system with a two 
person team.

Pre-installation checks

Based on the site survey and design specification, the following pre-installation checks should be performed as 
to the:

l  Suitability of the proposed location and position of the solar modules for optimum collection capacity

l  Suitability of the building structure and the building fabric in relation to the installation of the system 
components

l  Verification that the generation capacity of the proposed installation is appropriate to the property

l  Inspection of existing electrical input service

l  Proposed siting of key internal system components

Summary of sequencing of on-site subtasks

All DC wiring should if possible be completed prior to installing a solar photovoltaic array. This will allow effective 
electrical isolation of the DC system (via the DC switch-disconnector and PV module cable connectors) while the 
array is installed; and effective electrical isolation of the PV array while the inverter is installed. Typically this would 
require an installation of:

l  DC switch-disconnector and DC junction box(es)

l  String/array positive and negative cables – from the DC switch-disconnector/junction box to either end of the 
PV string/array

l  PV array main cables from DC switch-disconnector to the inverter.

This should be carried out in such a way that it should never be necessary for an installer to work in any enclosure 
or situation featuring simultaneously accessible live PV string positive and negative parts. While the installer will 
be handling live cables during the subsequent module installation, because the circuit is broken at the DC switch-
disconnector, there is no possibility of an electric shock current flowing from the partially completed PV string. 
The maximum electric shock voltage that should ever be encountered is that of one individual PV module. Where 
it is not possible to pre-install a DC switch-disconnector (for example, a new-build project where a PV array is 
installed prior to the plant room being completed), cable ends/connectors should be placed temporarily into an 
isolation box and suitably labelled.

External roof access and roof work

To cause minimum disruption to the household, and to reduce possible impact of weather related delays, all 
exterior work including roof access and roof-work should normally be tackled first. This may cause problems 
where an array is then live and generating. In this situation it should be terminated in an enclosure within the 
property ready for connection to the DC cabling when the rest of the installation is complete. If this is not practical 
then the roof work and installation of the array should be the last task to be completed.
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Updated Material 2019
PV Installation and Battery Storage Systems

Introduction

Solar farm with battery storage - Courtesy of EnergyAustralia

In the past, battery storage systems were only installed in conjunction with PV systems for stand-alone 
applications which operated independently from the grid. However, with the withdrawal of the feed-in tariff and 
the increasing cost of buying electricity from the grid, battery storage systems are now being installed with new 
PV installations as well as being retro fitted to existing PV systems. It should be noted that the content within 
this section is not a design guide for battery storage but information on these systems and their relevance to PV 
systems.

There are three main reasons for considering the installation of a battery storage system with a grid-connected 
PV system:

a) To store electricity to be used/exported later in the day:

  This is installed to allow the system operators to increase their self-consumption of generated electrical 
energy. Essentially, the system works by storing excess energy produced by the PV system during times 
where there is low electrical load requirement (normally during the day when people are at work/out and 
there a few electrical loads being used) and utilising the stored energy later that day when the energy being 
produced by the PV system has declined (when people come home from work and start using electrical 
equipment). This is also known as time-shifting. It can also facilitate the exporting of electrical energy to times 
when export tariffs are higher.

b) To limit the amount of electricity exported to the grid:

  If a limit applies to the exporting of electrical energy from a specific PV system, battery storage could be 
installed at that site to allow a larger PV system to be installed. If the generated electrical energy from the PV 
system were to exceed the export limit imposed on the site, any additional energy could be diverted to the 
battery system and used on site.
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c) To provide a back-up system for times of grid failure:

  For the previous two reasons, the battery storage system would be relatively small and would only require 
to hold enough energy to run small electrical loads for a short period of time. However, the requirements of 
battery storage to replace an electrical supply in the event of grid failure are significantly different. They will 
normally be much larger in capacity due to longer storage periods, prolonged operation and will need to take 
into consideration the loads they are expected to supply.

  The inverter-charger rating must also be considered. A system which is required to supply electrical energy in 
the event of grid failure may need a larger rating due to a potential in the increased loading it will have to run.

While providing additional functionality, the addition of battery storage to a grid-connected PV system needs 
careful consideration. A number of key factors to be considered are:

l   Battery characteristics

l   Capacity of the battery system (use and requirements)

l   Configuration of the battery system (DC coupled or AC coupled)

l   Battery system operation (time-shifting, backup, etc) 

Battery characteristics

Any battery system will have a number of key characteristics that will impact on the operation, design and 
component selection.

Nominal capacity

This is, in effect, a value for the amount of electrical energy the battery can supply when fully charged, under a 
certain set of conditions.

The performance of a battery will be change depending on how it is charged and discharged, the environmental 
conditions it is installed in, the number of cycles (charging and discharging) the battery has been subjected 
to and the depth of discharge the manufacturer has designed the battery for. It is key to understand these 
conditions and how this relates to the nominal capacity value.

Battery capacity is normally given in Amp hours (Ah) at a particular discharge current, for example 200Ah at C100 
rate (a rate of C100 equates to the current that will completely discharge the battery in 100 hours). The C-rate can 
have a significant effect on the battery capacity. When comparing the Ah rating of different batteries, check C-rate 
values to ensure an accurate comparison.

C-rate

As discussed, the is to enable a simple comparison between batteries. The discharge current from a battery is 
expressed in terms of a C-rate. This normalises the discharge current relative to the battery capacity.

l   A rate of C1 equates to the current that will completely discharge the battery in one hour:

	 l   A battery rated at 500Ah at the rate of C1 means a discharge current of 500A for one hour (500 ÷ 1).

l   A rate of C20 equates to the current that will completely discharge the battery in twenty hours:

	 l   A battery rated at 200Ah at the rate of C20 means a discharge current of 10A for 20 hours (200 ÷ 20).
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Depth of discharge

Depth of discharge (DOD) gives information on how fully a battery has been discharged during a discharge 
profile and is given as a percentage of the battery capacity. A discharge of around 80% represents a deep cycle 
operation.

DOD can have a significant impact on the lifetime of a battery, especially for some technologies such as 
traditional lead-acid. The higher the DOD, the shorter the lifespan.

While lead-acid batteries are available for both shallow and deep cycles, lithium-ion batteries are generally all 
manufactured for deep cycle operation. Most lithium-ion batteries will be able to be discharged to 80% of nominal 
capacity without any significant effect on lifespan.

The number of life cycles varies depending on how deep the battery is discharged. Typically, the lower the DOD, 
the higher the number of battery cycles there are.

Effective capacity

It is common for a battery storage system to be programmed to limit the DOD and, therefore, limit the amount 
of capacity available for normal operation. The amount of capacity available for use by the system is normally 
termed ‘effective capacity’. The effective capacity is less than the nominal capacity. This effectively means that, 
as a customer, you must “purchase” more battery kWh capacity than you will routinely use. For example:

l   Nominal capacity: 500Ah

l   System programmed DOD: 70% (0.7 as a factor)

Nominal Capacity x DOD factor = Effective Capacity

500 x 0.7 = 350Ah

System efficiency (charge-discharge)

All batteries are subject to losses through the charging and discharging process. The efficiency of a battery can 
be expressed as the power out divided by the power in:

l   Power in:  100kWh

l   Power out:  80kWh

Power out ÷ Power in = System Efficiency

80 ÷ 100 = 0.8 (80%)

It should be noted however, that the efficiency of a battery storage system is not solely based on the efficiency of 
the battery but the complete battery storage system, taking into account the inverter charger also.

Conversion of Ah to kWh

Although battery capacity tends to be given in Amp hours (Ah), a number of manufacturers use Kilowatt hours 
(kWh) as a capacity value also.

To understand how each of these relate to one another, the following gives a method for conversion:

Battery Voltage x Ah Rating = Energy (kWh)
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For example:

l   Amp hour rating:  500Ah

l   Battery voltage:  12V

12 x 500 = 6kWh (6000Wh)

In certain circumstances, a battery with a lower Amp hour rating but a higher battery voltage may have a higher 
capacity, for example:

• Amp hour rating:  300Ah

• Battery voltage:  24V

24 x 300 = 7.2kWh (7200Wh)

Capacity of the battery system

The sizing of a battery storage system is important, primarily for two reasons:

1)  Battery is too small: This would occur if the battery system cost is greater than the financial benefit from the 
stored power.

2)  Battery is too large: This would occur if the battery system can’t be fully charged with the exception of a few 
days per year.

In order to gauge the correct capacity of battery required for a system, a number of factors should be considered:

l   PV and inverter sizing

l   Load use

l   Backup capacity

l   Maximum charge/discharge rate

PV and inverter sizing

As battery size increases, the electrical energy produced by the PV system becomes insufficient to fully recharge 
the battery. The maximum daily output of electrical energy over the course of a year should be sought as a upper 
battery limit for capacity, where the system is to be used for self-consumption/time-shifting purposes.

Load use

The loads which the battery will be expected to supply will have a bearing on the system installed. Where a PV 
system is connected to an installation where loads are being used throughout the day, this will reduce the amount 
of generated electrical energy available to recharge the battery. This would have an impact on the capacity of 
battery required. If there were a small amount of loads used when the PV system is generating during the day, 
then the amount of generated electrical energy available to recharge the battery would increase. Once a battery 
has been fully charged, any further generated energy would either be used within the installation or would be 
exported to the grid.
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Appendix 01
Abbreviations and Key Terms

PV Photovoltaic Light to DC electricity conversion effect

DNO Distribution Network Operator List of contacts is available on the PV-UK website
SSEG Small Scale Embedded 

Generator
Referred to in ER (Engineering Recommendation) 
G83/1

PV-UK British Photovoltaic Association UK PV trade association
EST Energy Savings Trust Grant Scheme Administrator
IV curve Current-voltage curve Characteristics PV performance
MPP Maximum Power Point Optimal operating point
MPPT Maximum Power Point Tracking A function of inverters, to make them operate most 

efficiently
VOC Open-Circuit Voltage No load, maximum voltage, zero current – one end of IV 

curve
Vmp or Vmpp Maximum Power (Point) Voltage Voltage of optimal operation
ISC Short Circuit Current Full load, zero voltage, maximum current – other end of 

IV curve
Imp or Impp Maximum Power (Point) Current Current of optimal operation
STC Standard Test Conditions Temperature 25°C, irradiance 1000 wm, air mass 1.5 

(Spectrum)
NOC Nominal Operating Conditions Expected average operating conditions
a-Si Amorphous Silicon Thin film PV material, brown in colour, discrete ‘strips’
c-Si Crystalline Silicon Crystalline PV material, black (or blue and faceted for 

multi-), discrete cells
Wp Watt-peak Power rating PV at STC, 1000 Wp = 1kWp
AONB Area of Outstanding Natural 

Beauty
Planning permission required for PV installation

SSSI Site of Special Scientific Interest Planning permission required for PV installation
CDM Construction (Design and 

Management) Regulations 1994
Only apply to large installations for a non-domestic 
client

COSHH Control of Substances 
Hazardous to Health

Regulation regarding handling and storage of toxic 
materials

HSE Health and Safety Executive Supplies information on safety e.g. working at height
BIPV Building Integrated PV PV installed within the building envelope e.g. roof tiles, 

façades
Abbreviations for reference
IEC International Electrotechnical 

Committee
e.g. PV module standards IEC 61215 (c-Si) and IEC 
61646 (a-Si)

ENA Energy Networks Association Supplies copies of Engineering Recommendations e.g. 
G83/1 and G59/1

PPG22/ Planning Policy Guidance 22/ This document refers to PV and planning

PPS22 Planning Policy Statement 22 G83/1 and G59/1
CT Current Transformer Coil for measuring current flowing through conductor. 

Used by kWh meters
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One Commissioning Pro-forma per installation is to be submitted to the DNO.

Form B: Installation Document for connection under G98
Please complete and provide this document for each premises, once Micro-generator installation is complete.

To  ABC electricity distribution                             DNO 

99 West St, Imaginary Town, ZZ99 9AA        abced@wxyz.com

Customer Details:

Customer (name)

Address

Post Code

Contact person (if different from Customer)

Telephone number

E-mail address

Customer signature

Installer Details:

Installer

Accreditation / Qualification

Address

Post Code

Contact person

Telephone Number

E-mail address

Installer signature

Installation details

Address

Post Code

MPAN(s)

Location within Customer’s Installation

Location of Lockable Isolation Switch

Details of Micro-generators. Use a separate line for new and existing installations and for different technology 
type.  Use PH 1 column for single phase supply.

Manufacturer Micro-generator Registered Capacity in kW

Date of 
Installation

Technology 
Type / 
Primary 
Energy 
Source 
please enter 
code from 
table below

Manufacturer‘s 
Ref No (this 
number should 
be registered 
on the ENA 
Type Test 
Verification 
Report Register 
as Product ID)

3-Phase 
Units

Single Phase Units Power 
Factor

PH1 PH2 PH3
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Declaration – to be completed by Installer for Micro-generators Tested to EREC G98

I declare that the relevant Micro-generators and the installation which together form a Micro-generating 
Plant within the scope of EREC G98 at the above address, conform to the requirements of EREC G98.  This 
declaration of compliance is confined to Micro-generating Plant tested to EREC G98 or EREC G83 as 
applicable at the time of commissioning.

Signature: Date:

Primary Energy 
Source

Code Primary Energy Source Code

Solar PV

Hydro (run of river)

Biomass

Fossil gas

Fossil coal gas

Fossil oil shale

Geothermal

Fossil hard coal

Marine

Offshore wind

Other – battery storage

 1

 3

 5

 7

 9

 11

 13

 15

 17

 19

 21

Wind

Hydro (reservoir)

Other Renewable

Waste

Fossil oil

Fossil peat

Fossil brown coal/lignite

Hydro pumped storage

Nuclear

Other

Other – storage - not 

battery

 2

 4

 6

 8

 10

 12

 14

 16

 18

 20

 22

The information requested herein complies with the requirements of Engineering Recommendation of the current 
edition G98. 
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PV Array Test Report Initial Verification

Periodic Verification

Installation address Reference

Date

Description of work under test Inspector

Test instruments

String 1 2 3 4 n

Array Module

Quantity

Array parameters
(as specified)

Voc (stc)

Ioc (stc)

String
over-current
protective device

Type

Rating (A)

DC Rating (V)

Capacity (kA)

String wiring Type

Phase (mm2)

Earth (mm2)

String test Voc (V)

Isc (A)

Irradiance

Polarity check

Array insulation 
resistance

Test Voltage (V)

Pos - Earth (MΩ)

Neg - Earth (MΩ)

Earth Continuity (where fitted)

Array Isolator Rating (A)

Rating (V)

Location

Functional 
Check

Inverter Make and model

Serial number

Functioning OK

Loss of mains test

Comments
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DOMESTIC PHOTOVOLTAIC (PV) ELECTRICAL INSTALLATION (For a single dwelling)

SCHEDULE OF INSPECTIONS

☐ All data entry boxes must be completed. To provide a positive indication that an inspection or test 
has been carried out, insert either a ‘Yes’ or a tick. Where an inspection or a test is not relevant to the 

installation, insert ‘N/A’ meaning ‘Not Applicable’.

Schedule of Inspection – PV System

DC system – General

The entire system has been inspected to 
the requirements of IEC 60364-6 and an 
inspection report to meet the requirements 
of IEC 60364-6 is attached.

☐  The DC system has been designed, 
specified and installed to the 
requirements of IEC 60364 and IEC 
62548:2016.

☐  The maximum PV array voltage is 
suitable for the array location.

☐  All system components and mounting 
structures have been selected and 
erected to withstand the expected 
external influences such as wind, snow, 
temperature and corrosion.

☐  Roof fixings and cable entries are 
weatherproof (where applicable).

DC system – Protection against electric shock

☐  Protective measure provided by extra low 
voltage (SELV/PELV)

☐  Protection by use of class II or equivalent 
insulation adopted on the DC side.

☐  PV string and array cables have been 
selected and erected so as to minimise 
the risk of earth faults and short circuits. 
Typically achieved using cables with 
protective and reinforced insulation (often 
termed “double insulation”).

For systems where the inverter(s) can 
produce a DC back-feed into the PV array 
circuits:

☐ Any back-feed current is lower than both 
the module maximum fuse rating and the 
string cable ampere rating.

DC system – Earthing and bonding 
arrangements

Where the PV system includes functional 
earthing of one of the DC conductors:

☐  The functional earthing connection 
has been specified and installed to the 
requirements of IEC 62548:2016.

Where a PV system has a direct connection 
to earth on the DC side:

☐  A functional earth fault interrupter is 
provided to the requirements of IEC 
62548:2016.

☐  Array frame bonding arrangements 
have been specified and installed to the 
requirements of IEC 62548:2016.

Where protective earthing and/or 
equipotential bonding conductors are 
installed:

☐  They are parallel to, and bundled with, 
the DC cables.
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DOMESTIC PHOTOVOLTAIC (PV) ELECTRICAL INSTALLATION (For a single dwelling (Continued))

Schedule of Inspection – PV System (Continued)

DC system – Protection against the 
effects of insulation faults

☐  Galvanic separation in place inside the 
inverter or on the AC side.

☐ Functional earthing of any DC conductor

☐   PV Array Earth Insulation Resistance 
detection and alarm system installed – to 
the requirements of IEC 62548:2016.

☐  PV Array Earth Residual Current Monitoring 
detection and alarm system is installed – 
to the requirements of IEC 62548:2016

DC system – Protection against overload

For systems without string overcurrent 
protective device:

☐  IMOD_MAX_OCPR (the module 
maximum series fuse rating) is greater 
than the possible reverse current;

☐  String cables are sized to accommodate 
the maximum combined fault current 
from parallel strings.

For systems with string overcurrent 
protective device:

☐  String overcurrent protective devices 
are fitted and correctly specified to the 
requirements of IEC 62548:2016.

For systems with array/sub-array overcurrent 
protective device:

☐  Overcurrent protective devices are 
fitted and correctly specified to the 
requirements of IEC 62548:2016.

DC system – Protection against the 
effects of lightning and overvoltage

☐   To minimise voltages induced by 
lightning, the area of all wiring loops has 
been kept as small as possible.

☐   Measures are in place to protect long 
cables (e.g. screening or the use of 
SPDs)

☐   Where SPDs are fitted, they have been 
installed to the requirement of IEC 
62548:2016.

DC system – Selection and erection of 
electrical equipment

☐  The PV modules are rated for the 
maximum possible DC system voltage.

☐  All DC components are rated for 
continuous operation at DC and at 
the maximum possible DC system 
voltage and current as defined in IEC 
62548:2016.

☐  Wiring systems have been selected 
and erected to withstand the expected 
external influences such as wind, ice 
formation, temperature, UV and solar 
radiation.

☐  Means of isolation and disconnection 
have been provided for the PV array 
strings and PV sub-arrays – to the 
requirements of IEC 62548:2016

☐  A DC switch disconnector is fitted 
to the DC side of the inverter to the 
requirements of IEC 62548:2016.
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DOMESTIC PHOTOVOLTAIC (PV) ELECTRICAL INSTALLATION (For a single dwelling (Continued))

Schedule of Inspection – PV System

☐  Plug and socket connectors mated 
together are of the same type and from 
the same manufacturer and comply with 
the requirements of IEC 62548:2016.

AC System

☐  A means of isolating the inverter has 
been provided on the AC side.

☐  All isolation and switching devices have 
been connected such that PV installation 
is wired to the “load” side and the public 
supply to the “source” side.

☐  The inverter operational parameters have 
been programmed to local regulations.

☐  Where an RCD is installed to the AC 
circuit feeding an inverter, the RCD type 
has been verified to ensure it has been 
selected according to the requirements 
of IEC 63548:2016.

Labelling and identification

☐  All circuits, protective devices, switches 
and terminals suitably labelled to the 
requirements of IEC 60364 and IEC 
62548:2016.

☐  All DC junction boxes (PV generator and 
PV array boxes) carry a warning label 
indicating that active parts inside the 
boxes are fed from a PV array and may 
still be live after isolation from the PV 
inverter and public supply.

☐  Means of isolation on the AC side is 
clearly labelled.

☐  If blocking diodes are fitted, their reverse 
voltage rating is at least 2 x VOC (stc) of 
the PV string in which they are fitted (see 
IEC 62548:2016.
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DOMESTIC PHOTOVOLTAIC (PV) ELECTRICAL INSTALLATION (For a single dwelling (Continued))

Schedule of Inspection – PV System

☐  Dual supply warning labels are fitted at 
point of interconnection.

☐  A single line wiring diagram is displayed 
on site.

☐ Installer details are displayed on site.

☐  Shutdown procedures are displayed on 
site.

☐  Emergency procedures are displayed on 
site.

☐  All signs and labels are suitable fixed 
and durable.

INSPECTED BY

Signature Position

Name (CAPITALS) Date Tested

Schedule of Test Results Certificate number

 




