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Introduction to Inverter Technology
Over the last few years, the solar industry has developed technology to ensure increased efficiency and increased safety standards. One such technology is the 
inverter. An inverter in a solar solution is a crucial device that converts the direct current (DC) electricity generated by solar panels into alternating current (AC), 
which is the standard form of electricity used by most appliances, homes, and businesses. Solar panels produce DC power, but for it to be useful for powering 
electrical devices or feeding into the grid, it needs to be converted into AC by the inverter. Inverters also help optimize energy production, manage grid 
connectivity, and provide performance monitoring for the solar system. There are two main types of inverter;

A standard string inverter is a device used in solar 
energy systems that converts the direct current (DC) 
generated by a series (or "string") of solar panels into 
alternating current (AC) for use in buildings or the grid. 
In this setup, all the panels are linked in a single circuit, 
meaning their performance is interdependent. If one 
panel experiences shading or a fault, the entire string’s 
output is reduced, which can lower overall system 
efficiency. String inverters are typically cost-effective 
and widely used but are less efficient in complex or 
shaded environments compared to optimized 
inverters.

Standard String Inverter Optimised Inverter
An optimized inverter is a solar energy device that works 
with power optimizers or microinverters to improve the 
performance of individual solar panels. Unlike traditional 
string inverters, which link panels together in a series, 
optimized inverters allow each panel to operate 
independently. This ensures maximum energy 
production, even if some panels are shaded or 
underperforming. Optimized inverters also provide 
detailed panel-level monitoring and offer enhanced safety 
features like rapid shutdown, reducing fire risks and 
improving overall system efficiency and reliability.
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Key benefits of using Optimised Inverters

1. Increased Energy Production
Optimised inverters allow each solar panel to operate independently. This 
ensures that shading or reduced performance in one panel doesn't affect the 
entire system, maximizing overall energy generation, which is crucial in the UK's 
often cloudy and inconsistent weather conditions.
2. Enhanced System Reliability
With panel-level optimization, the system continues to perform well even if 
individual panels are shaded, dirty, or malfunctioning. This leads to greater 
reliability and ensures a more predictable energy output.
3. Fire Safety
Optimised inverters feature module-level rapid shutdown capabilities, an 
important safety feature for commercial solar installations. In the event of an 
electrical fault or fire hazard, the system can quickly shut down, reducing the risk 
of electrical fires and enhancing the safety of the building and occupants.
4. Compliance with Safety Regulations
UK regulations, especially concerning fire safety, are increasingly stringent. 
optimised inverters help meet these safety standards, ensuring compliance with 
rapid shutdown and fire hazard reduction requirements.
5. Better Monitoring and Diagnostics
These systems offer real-time, granular monitoring at the panel level, enabling 
businesses to track the performance of individual solar panels. This improves 
fault detection, reduces downtime, and simplifies maintenance.
6. Maximized Use of Roof Space
Commercial buildings often have complex roof structures with various angles, 
orientations, and shading. Optimised inverters allow each panel to work 
independently, ensuring that all available roof space is used efficiently, even if 
some panels receive less sunlight than others.
7. Minimised Downtime
The ability to quickly identify underperforming or malfunctioning panels via real-
time monitoring means issues can be addressed swiftly, reducing system 
downtime and lost energy production. This increases overall uptime and 
operational efficiency.

8. Faster Return on Investment (ROI)
By maximizing energy production and ensuring the system runs efficiently with 
minimal losses due to shading or panel failures, businesses can achieve a faster 
ROI. optimised inverters help reduce energy bills more effectively, delivering 
long-term financial benefits.
9. Scalability
Optimised inverters allow for flexible system expansion, enabling businesses to 
scale their solar systems as their energy needs grow. Since each panel operates 
independently, additional panels can be easily added without compromising the 
performance of the entire system.
10. Adaptability to UK Weather
The UK’s weather patterns can be unpredictable, with frequent cloud cover and 
shading. Optimised inverters ensure that the system remains efficient even in 
fluctuating light conditions, making them well-suited to the UK climate.
11. Longer System Lifespan
By reducing the impact of individual panel failures and optimizing overall system 
performance, optimised inverters can extend the lifespan of the solar installation. 
This means businesses can benefit from their investment over a longer period 
with fewer issues.
12. Lower Maintenance Costs
The granular monitoring provided by optimised inverters reduces the need for 
manual inspections and helps quickly identify issues. This results in lower 
maintenance and repair costs, enhancing the system's cost-effectiveness for 
businesses.
13. Future-Proofing
With the UK's solar industry evolving and regulations becoming stricter, 
optimised inverters ensure the solar system is adaptable to future advancements 
and safety requirements, making them a future-proof investment for businesses.
optimised inverters, therefore, provide numerous operational, financial, and 
safety advantages for commercial solar installations in the UK.
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Introduction to Fire Safety
Why is Fire Safety precautions so important when implementing a solar PV project?

Safety Concerns

• Fire Risk: Solar PV systems, like any electrical installation, carry a risk of electrical 
fires. Poor installation, faulty components, or lack of maintenance can lead to 
arcing, which can ignite fires.

• High Voltage: Solar panels generate electricity at high voltages, which can 
increase the severity and difficulty of controlling a fire once it starts.

Regulatory Compliance

• Building Regulations: Compliance with building regulations and standards is 
mandatory. The UK has specific regulations concerning the fire safety of electrical 
installations, including solar PV systems.

• Fire Safety Standards: Solar installations must adhere to fire safety standards, 
such as those set out by the International Electrotechnical Commission (IEC) and 
UK-specific standards.

Insurance Requirements

• Coverage Issues: Insurers may require proof of fire safety measures and 
compliance with relevant standards before providing coverage for buildings with 
solar PV installations.

• Premium Costs: Proper fire prevention measures can affect insurance premiums. 
Effective fire prevention can lower the risk profile of a building, potentially 
reducing insurance costs.

Financial Implications

• Damage and Liability: Fires caused by solar PV installations can lead to significant 
property damage, costly repairs, and potential liability for businesses.

• Operational Disruption: A fire incident can disrupt business operations, leading to 
financial losses and reputational damage.

Reputation Management:

• Public Perception: Fire incidents related to solar PV systems can negatively 
impact the public perception of a business's commitment to safety and 
sustainability.

• Customer Trust: Demonstrating robust fire prevention measures can enhance 
customer trust and confidence in a business's operations and products.

Technical and Maintenance Considerations

• Quality of Installation: Ensuring high-quality installation by certified professionals 
dramatically reduces the risk of electrical faults & potential fire hazards.

• Regular Maintenance: Regular inspections and maintenance can identify and 
rectify potential fire hazards, such as loose connections or damaged components.

Emerging Technologies and Innovations

• Safety Features: Newer solar PV technologies, such as those developed by Solar 
Edge, often come with enhanced safety features, such as rapid shutdown 
mechanisms and improved materials that are more fire-resistant.

• Adoption of Best Practices: Staying informed about and adopting industry best 
practices in fire prevention can mitigate risks.

Environmental and Social Responsibility:

• Sustainability Goals: For businesses committed to sustainability, ensuring that 
solar PV systems are safe and reliable aligns with broader environmental and 
social responsibility goals.

• Corporate Responsibility: Addressing fire prevention proactively demonstrates a 
business’s commitment to the safety and well-being of its employees, customers, 
and the community.

Solar PV influenced fires are very rare and working with Shawton Energy to install a 
solar PV project will ensure that issues discussed on this page will further decrease 
this risk.
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Fire Risk Probability

In 2018 the UK Government released a report into Solar PV fires in the 
UK between July 2015 and February 2018. This report was funded by 
the Department for Business, Energy and Industrial Strategy (BEIS). 

• It recorded 80 fires (estimated at 0.01% of all Solar PV installations at 
that time) 

• 58 of which were directly caused by Solar PV. 

• Of these 80 fires, 37 were domestic, 37 were commercial and 6 were 
Solar Farms. 

• Approximately 36% of incidents caused by Solar PV were attributed 
to poor installation practices, 5% to faulty products and 10% system 
design errors.

Root Cause Probable Possible Further

System design fault 6 3

Faulty Product 3 10

Poor Installation 21 2

Unknown 28 0

N/A (fire not caused by PV) 22 0

Total 80

Exact location where the fires started

Inside the factory
Assembly Area / Manufacturing
Warehouse Storage
Outside
Machine
Roof
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1. Installation
Our installers are fully accredited with the below;

• Safe Contractor Certification from Alcumus Safe Contractor

• Approved Contractor and Installer by NICEIC.

We also retain the consultancy Peninsula to provide competent 
technical advice and practical support in the management of 
Health, Safety and Wellbeing within the business.

We are also a SolarEdge and Huawei VIP contractors meaning 
we can self-diagnose issues and receive replacement parts 
without going through the usual warranty process. This means 
that all our Solar PV clients experience little to no system 
downtime, in the unlikely event that there are any product faults.



Installation Flowchart
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Pre-install Site Survey
Includes electrical, 
structural, Roof and H&S 
Checks

Confirm PV Design
Electrical and Panel 
Placement design 
confirmed

Program of Works
Timescales shared 
with client

Commence Works
Weekly Progress Report 
shared with client

Materials Delivery
Timescales and Storage 
confirmed with client

Site Set Up
H&S, Scaffolding, Site 
File

Commission of System
Full commission and sign 
off with DNO

Handover to Client
Includes full demo of the  
monitoring platform



Why Optimised Inverters are 
our preference in terms of 
fire-safety
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• Rapid Shutdown Capability: Optimised inverters, like those with 
module-level power electronics (MLPE), offer rapid shutdown 
features, ensuring that solar panels can be quickly de-energized in 
the event of an emergency, reducing fire hazards.

• Lower DC Voltage Risks: Unlike traditional string inverters that 
operate at high DC voltages across the system, optimised inverters 
limit voltage to individual panels, reducing the risk of electrical arcs, 
which are a common cause of solar-related fires.

• Better Fault Detection: Optimised systems provide granular 
monitoring at the panel level, enabling early detection of faults such 
as overheating or electrical issues, which can be addressed before 
they lead to potential fire risks.

• Compliance with Fire Safety Regulations: Optimised inverters help 
meet stringent UK fire safety standards, including regulations that 
require rapid shutdown and safer installation practices for 
commercial solar arrays.

• Improved System Isolation: In the event of a fault, optimised inverters 
can isolate specific panels or strings, preventing the spread of 
electrical issues that could escalate into fires, thereby enhancing 
overall safety.

• Safer Maintenance: By allowing individual panels to be de-energized, 
optimized inverters make maintenance safer, reducing the risk of 
accidental electrical fires during routine inspections or repairs on 
large commercial installations.
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Faulty Product Risk
In the unlikely event that any issues arise with products, Shawton 
Energy will immediately be alerted to this via our monitoring 
platform. This allows us to take immediate action. 

System Monitoring and Management

We provide real-time remote monitoring at the module, string, 
and system level, allowing for greater visibility of system 
performance.

• The Monitoring Platform conducts detailed analytics tracking 
and provides reports on energy yield, performance ratio, and 
financial performance.

• Automatic alerts support accurate and immediate fault 
detection, remote maintenance, and rapid response that 
helps to minimize and shorten onsite visits.

• Hardwired Ethernet, Wi-Fi, or cellular connections are the 
supported communication options that connect these 
inverters to the Monitoring Platform. The Monitoring Platform 
is easily accessed from your computer and mobile device, 
anytime, anywhere.

Fire Prevention Our approach
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Safe DC Shutdown
There is a built-in module-level safety feature that minimizes 
the risk of electrocution from high DC voltage. The default 
voltage of the Power Optimizer is 1 Vdc. This ensures touch-
safe voltage levels, maintaining the string voltage at below 30 
VDC or 50 VDC, according to the different industry standards. 
Only when the inverter is in production mode and all 
parameters are verified will the Power Optimizer voltage be 
increased to its optimal operating level. 

Power Optimizers will automatically revert to its natural 
default touch-safe voltage of only 1Vdc when AC is turned off 
or during safety-related events. Safe DC levels are activated 
when;

• During installation, when strings are disconnected from 
the inverter, or the inverter is turned off.

• When the inverter is locked or disabled. 

• When the inverter or AC connection is shut down. 

For example, the SolarEdge SafeDC  feature is certified in 
Europe as a DC disconnect according to IEC/EN 60947-1 and 
IEC/ EN 60947-3 and to the safety standards VDE AR 2100-712 
and OVE R-11-1. 

Fire Prevention Our approach
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Early Detection and Rapid Shutdown 

Early Detection and Prevention
These inverters have the latest early detection technology, which is 
designed to proactively detect abnormal PV connector behavior 
and possibly prevent events that result from bad craftsmanship, 
wiring or connectors. Temperature sensing in these inverters 
enables monitoring the AC and DC side interface installation as 
well as aids in detecting bad connections before they turn into an 
arc. When abnormal temperatures are detected, the system will 
even shut down the inverter. 

Rapid Shutdown 

Rapid Shutdown is a safety mechanism that refers to fast 
discharge of conductors to a safe voltage level. The International 
Electrotechnical Commission (IEC), through IEC 60947-3 and IEC 
62109, provides guidelines on PV system safety, including 
standards for voltage reduction and system shutdown during 
emergencies. These are being incorporated into UK safety 
practices.

Some inverters, like those from SolarEdge and Huawei, offer built-
in Rapid Shutdown features compliant with these international 
standards, designed to reduce system voltage quickly in case of 
emergencies, such as fires, improving overall safety

As of 2024, the new PAS 63100:2024 British Standard provides 
guidance on the safe placement and fire protection of energy 
storage systems but doesn't specifically cover rapid shutdown or 
voltage reduction requirements​. However, as safety measures 
become more critical, regulations are expected to evolve.

Fire Prevention Our approach

Within 30 seconds of 
Rapid shutdown 
initiation, DC system 
conductors can fall to 30 
volts or less.
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Firefighter Gateway
We will also install a centralized safety management solution 
(known as Firefighter Gateway) free of charge, on each site. These 
are not generally required due to the Safe DC shutdown feature; 
however, this can provide you with some extra piece of mind.

A Firefighter gateway helps to satisfy insurance requirements and 
supports the emergency services. 

Firefighter Gateway provides;

• Manual & automatic system DC shutdown

• Real-time indication of system DC voltage for safety assurance

• Emergency stop button for the entire PV system

• Notification to the Monitoring Platform on system shutdown

• Easy installation - DIN rail mount

This means that wherever the Firefighter Gateway is installed, 
firefighters can immediately stop production PV system, either 
manually through an emergency stop button or automatically 
through a fire alarm control panel system. This automatically 
reduces string voltage to a safe voltage.

Fire Prevention Our approach
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Design
Our design team is highly experienced in Solar PV system design.

When designing a new system, we will always;

1. Choose high-quality components from reputable 
manufacturers.

2. Ensure proper sizing and installation of electrical wiring and 
components.

3. Implement overcurrent protection devices like circuit breakers 
and fuses.

4. Select an appropriate location and provide adequate ventilation 
for system components.

5. Regularly monitor, maintain, and follow local safety codes and 
standards.

Shawton Energy have also passed an extensive audit from global 
technical due diligence company, DNV GL.

You can be confident that our team will assess all potential risks at 
the design stage and take measures to ensure your Solar PV 
system is completely safe.  

Fire Prevention Our approach
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Insurance Satisfaction

Backed by the World’s 
Biggest Insurers
There’s a reason why 50% of Fortune 100 
companies have these type of solar systems 
on their roofs – and why we are backed by 
insurance companies like FM Global. Through 
this technology, the systems go beyond the 
most stringent safety standards to ensure 
protection of people and property.
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