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[bookmark: _Toc222137644] Introduction

This document has been developed as part of the Mayor of London’s Zero Carbon Accelerator programme, which supports public sector organisations to accelerate the energy transition of their London buildings, delivering decarbonisation projects across the sector, including on and for NHS healthcare estates.

Developed as part of a direct package of support provided by the Zero Carbon Accelerator to an NHS Trust, this document is intended as guidance/support for other organisations delivering solar PV installations and will be of particular use for other NHS Trusts and healthcare bodies. This guidance provides a structured framework to inform the operation and maintenance of rooftop solar photovoltaic (PV) systems on estates. It sets out minimum expectations for routine maintenance, inspection, safety considerations, and record‑keeping to support the safe, reliable and efficient performance of PV systems over their operational life.  

The guidance sets out principles, methodologies, and minimum expectations for the monitoring and verification of solar PV generation and is designed to be adaptable to a range of estate types, project scales, and procurement routes. It may be used to inform contract documentation, commissioning and handover requirements, and ongoing operational performance review, and may also be applied retrospectively to existing solar PV installations where appropriate.

The document is intended to support estates teams, project teams, and appointed contractors in establishing clear maintenance responsibilities and consistent practices. It is designed to be applicable to projects of varying scale and complexity and to complement relevant legislation, British Standards, technical guidance, and manufacturer requirements.

[bookmark: _Toc222137645]Caveats and Limitations
This guidance is provided for reference and support only and does not remove the need for site‑specific risk assessments, system‑specific maintenance plans, or compliance with current legislation, standards, and local Trust policies. Each organisation remains responsible for ensuring that solar PV installations are operated and maintained in accordance with statutory duties and internal governance requirements. Where conflicts arise, the more onerous or site‑specific requirement shall apply. 

[bookmark: _Toc222137646] Solar PV Maintenance Guideline

To support the long-term performance and reliability of the PV solar installations, a scheduled preventative maintenance plan guidance has been developed to ensure contractor proposal meets required standards. The plan sets out the inspection, testing, and maintenance activities to be carried out in accordance with:

· Code of Practice for Grid-connected Solar Photovoltaic Systems, 2nd edition.
· BS EN IEC 62446-2:2020: Photovoltaic (PV) systems. Requirements for testing, documentation and maintenance. Grid connected systems. Maintenance of PV systems.

The proposed solar PV maintenance guideline should be carried out in accordance with any site-specific maintenance plan, to discuss with the client as to responsibilities to be undertaken by the contractor following relevant NHS Health Memorandum such as but not limited to: 

· HTM 06-01: Electrical Services Supply & Distribution
· HTM 06-02: Electrical Safety Guidance for Low Voltage Systems

Under normal operating conditions, the solar PV system is expected to require minimal maintenance. However, periodic servicing and inspections remain necessary to ensure continued safe and efficient operation. This maintenance guideline outlines the key considerations that the Contractor, responsible for system maintenance, should assess and agree with the Client regarding the scope of services to be provided. This report establishes the minimum requirements for:   

· Maintenance Schedule
· Visual Inspection Requirements
· Cleaning Requirements
· Measures for protection and ongoing maintenance against bird nesting
· Identification and management of Maintenance Risks
· Requirements for a Maintenance Logbook 

The following sections provide detailed guidance for each of these areas.
[bookmark: _Toc207636163][bookmark: _Toc222137647]PV Maintenance Schedule

The scheduled maintenance will vary depending on the specific system, manufacturer recommendations, and any requirements related to its individual components. Typical tasks may include:

· Cleaning inverter fans and ventilation systems.
· Array cleaning.
· Cleaning irradiance sensors where monitoring is in place.
· Testing insulation resistance of the PV array and DC circuits.
· Operating switchgear and similar components as per manufacturer guidelines or maintenance manuals, especially in response to environmental conditions.

Responsibilities for the ongoing maintenance of the solar PV system will need to be clearly defined and agreed with the appointed contractor as part of procurement through to handover processes. Each subsystem and component, including PV modules, inverters, mounting structures, monitoring equipment, and safety systems, requires a different level of inspection, testing, and upkeep. 

The Contractor shall liaise with the Client’s in-house facilities, engineering and maintenance teams, who currently undertake routine LV electrical inspections and testing, to ensure that roles and responsibilities for the solar PV system are clearly defined. This coordination shall confirm that all relevant maintenance activities and electrical safety checks are performed in accordance with the required standards, manufacturer’s recommendations, and applicable UK regulations. 

The table below outlines the scheduled maintenance activities to be carried out for the solar PV panels sourced Appendix F of the MSC - The Solar PV Standard: 

[bookmark: _Toc222137660]Table 1:Maintenance Schedule
	Sub- System or Component
	Maintenance Action Frequency Remarks
	Maintenance Action Frequency Remarks
	Maintenance Action Frequency Remarks

	Site
	Verify cleanliness (accumulation of debris around and/or under array)
	Clean site as required
	Every 6 months

	
	Verify no shading of array
	Trim trees / foliage if required
	

	PV Modules
	Verify cleanliness (accumulation of
dust or fungus on array)
	Clean if necessary
	Annually

	
	Check for visual defects including:

1. Fractures
2. Browning
3. Moisture penetration
4. Frame corrosion
	Modules with visual defects
should be further inspected for performance and safety to
determine the need for replacement
	

	
	Verify bypass diodes
	Any defective seals, clamps and bypass diodes are to be replaced
	

	Optimisers
	Verify operation via Solar Edge Portal
(Remote)
	Remotely log in to Solar Edge
Portal and check for any Alerts.
Portal can be used to assess panel performance and indicate if there may be an issue with optimisers/panels
	Monthly

	
	Verify insulation integrity of optimisers and their cables where accessible
	Any damaged cable or unit is to be replaced
	Every 5 years

	Inverters
	Verify operation via Solar Edge Portal
	Remotely log in to Solar Edge
Portal and check for any Alerts
	Weekly

	
	Accredited Solar PV Installer to verify:

1. Inverter(s) mounted securely.
2. Inverter(s) ventilated (Unobstructed airflow, fans operating etc.)
3. Externally mounted inverters free
of signs of water ingress
4. Inverter fault log(s)
5. AC voltage at inverter(s) and assess risk of overvoltage

	


Any defects to be rectified

If appropriate, software updates can be applied too
	Annually

	Protective Devices
	Verify:

1. Integrity of Fuses
2. Operation of CB’s and RCD’s
3. Operation of Solar Array Isolation Device
4. Operation of Earth Fault

	
	Annually

	Mounting Structure
	Verify tightness and integrity of bolts and other fastening devices
	
	Annually

	
	Inspection of the bird mesh installed, during inspections, check for:

1.Gaps or damage in the mesh.
2.Signs of bird activity (droppings, nests, feathers).
3.Loose clips or fasteners.

	It is recommended to check and replace if required the bird mesh:
Before and after nesting seasons (typically spring and autumn).

After major storms or high winds, which can loosen or damage the mesh.

If there's a noticeable drop in solar panel performance, which could indicate bird-related issues like droppings or nesting debris

	Every 6 months

	
	Inspect for corrosion
	
	Every 5 years

	Wiring Installation
	Verify mechanical integrity of
conduits
	Any damaged conduit is to be
replaced
	Every 5 years

	
	Verify insulation integrity of cables
installed without conduit where accessible
	Any damaged cable is to be replaced

	Every 5 years

	
	Check junction boxes for:

1. Tightness of connections
2. Water accumulation/build up
3. Integrity of lid seals
4. Integrity of cable Entrance and/or conduit sealing
5. Integrity of clamping devices

Verify:

1. Blocking Diodes
2. Surge Arresters for Degradation
	Any defective seals, clamps,
blocking diodes and surge
arresters are to be replaced
	Annually

	
	Check Earthing Connections for:
1. Tightness of connections
2. Corrosion
	
	Annually

	Electrical Characteristics
	Measure Open Circuit Voltages
	
	Annually

	
	Measure Short Circuit Currents
	
	Annually





[bookmark: _Toc222137648]Visual Inspection Guidance

This guidance outlines the procedures for conducting visual inspection of solar panels to ensure optimal performance, safety, and longevity of the system. Regular visual checks are essential for identifying signs of damage, wear, or environmental impact that may affect functionality. The table below provides a structured overview of inspection items, including the components to be assessed and common issues to look for, based on BS EN 62446-2:2020 Annex F.


[bookmark: _Toc222137661]Table 2:Visual Inspection Guidance
	Sub- System or Component
	Description

	PV Modules - Visual Inspections to check for:
	Damage or defects (micro cracks/delamination)

	
	Discolouration

	
	Shading

	
	Pollution

	
	Condition of junction box

	DC Strings - Visual Inspections to check for:
	Physical damage

	
	Cable management - bend radius, fixing (suitably secured to structure)

	
	UV exposure (where applicable)

	
	Connections, terminations and joints

	
	Mechanical protections

	
	Duct sealing

	
	Identification labelling

	
	Measurement of insulation resistance of DC strings

	Mounting Structure - Visual Inspections to check for:
	Physical damage

	
	Corrosion (localised treatment to be applied where required)

	
	Bird mesh

	
	Row labelling

	
	Clamp integrity and module stability (including spot check torque checking)

	
	Integrity of frame components (including spot check torque checking)

	
	Fastener stability (including spot check torque checking)

	
	Grounding connections

	Earthing - Visual Inspections to check for:

	Physical damage

	
	Identification labelling

	
	Connections, terminations and joints (including spot check torque checking)

	
	Corrosion

	
	Inter row earth continuity

	Inverters - Visual Inspections to check for:
	Physical damage

	
	IP integrity

	
	Security/locking mechanisms

	
	Electrical components (e.g. fuses, surge arrestors, switches, circuit breakers)

	
	Connections, terminations and joints (including torque check and lubrication)

	
	Fan/heater operation (cleaning where required)

	
	Labelling and documentation

	
	Cleaning of air filters and intakes (replace filter material where necessary)

	LV Fixed Wiring 
	Inspection, Test and Certifications of the fixed wiring from the site LV distribution out to the field located inverters in accordance with BS7671.





[bookmark: _Toc222137649]Solar PV Cleaning Requirements

Solar PV modules are designed to require minimal maintenance. In most cases, rainfall is sufficient to keep the panels relatively clean, but degradation occurs over time. However, the need and frequency of cleaning depend on factors such as site location, rainfall levels, and exposure to dust or pollution. To maintain electrical performance, panels should be cleaned whenever visible dirt or deposits are present on the glass surface, or as part of periodic planned preventive programme for example every 6 to 12 months periodically.

If left uncleaned for extended periods, dust and pollution can cause shading on the cells, which may reduce output renewable power generation. When cleaning is required, panels can be treated in the same way as standard glass surfaces, using a non-alkali window cleaner or denatured spirits, followed by a water rinse. Diluted acidic solutions (pH < 5) may be applied to remove limescale deposits. For biological growth such as moss, fungi, or bacteria, a cleaning agent containing an active component like benzalkonium chloride can be used.

Do not use any of the following chemicals and materials for cleaning:
· Alcaic (pH value > 9) cleaning liquid/agents
· Hydrofluoric acid (HF)
· Harsh cleaning materials such as scouring powder, steel wool and cloth with course metal treads in the weave, scrapers or other sharp instruments

At the same time, the DC stringing system should be inspected regularly to ensure that:
· Fasteners and electrical connections are clean, secure, tight and free of corrosion
· The mechanical integrity of the cables is intact

The need for regular cleaning of solar PV panels can also be mitigated through the installation of self-cleaning panels. These panels are manufactured with a special hydrophobic and photocatalytic coating that reduces the build-up of dirt, dust, and organic material by allowing rainwater to more easily wash contaminants away. 

The key advantage of self-cleaning panels is the reduction in maintenance requirements, leading to lower operational costs and improved performance consistency over time. They also support safer operations by reducing the need for manual cleaning at height. 

However, there are some drawbacks to consider: the initial capital cost of self-cleaning panels is noticeably higher than standard modules, and their effectiveness can be reduced in regions with low rainfall or heavy soiling conditions, where occasional manual cleaning may still be necessary.

[bookmark: _Toc222137650]Protecting Against Nesting Birds

[bookmark: _Toc222137651]Flat Roof Arrays – Lower Nesting Risk, Higher Fouling Spread
While flat roofs are generally less conducive to nesting under panels, they are not without risk:

· Open Configuration: Flat roof arrays are often raised on open frames with minimal shelter, reducing their attractiveness for nesting.
· Regular Access: Found predominantly on commercial or industrial buildings, flat roofs are typically accessed for maintenance, which acts as a deterrent.
· Species Behaviour: Although nesting under panels is uncommon, gulls and corvids may roost or nest on nearby parapets, plant areas, or service risers.
· Fouling Risk: Roosting birds can cause widespread guano accumulation across the roof surface. This can:
· Block drainage systems: Accelerate degradation of waterproofing membranes.
· Create slip hazards and hygiene issues for maintenance personnel.
· Increased Annoyance Potential: In urban environments, fouling may be visible from upper floors or adjacent properties. Odour issues and tracking of guano into occupied areas by staff are also concerns.

For further information regarding the risk of bird nesting in different types of roofs please refer to the Appendix in section 9.2 (final section of this guidance).









[bookmark: _Toc222137652]Maintenance Risk Assessment

A comprehensive risk assessment shall be undertaken by the Contractor to evaluate all potential hazards associated with the maintenance and operational activities of the rooftop solar PV system. Principal type of risks associated with rooftop-mounted installations are identified in Table 3 below.

The Contractor shall develop and submit an appropriate mitigation strategy as part of their comprehensive risk assessment, demonstrating how identified risks or any potential site specific will be effectively managed during the execution of maintenance activities.
[bookmark: _Toc185361857][bookmark: _Toc207636426]
[bookmark: _Toc222137662]Table 3: Risk Assessment
	Item
	Hazard

	PV Modules
	Electrical shock or DC arcing during maintenance; hot spots from damaged or soiled cells leading to fire risk.

	DC Cabling and Connectors
	Arcing due to degraded insulation, UV exposure, or incompatible MC4 connectors; potential fire hazard.

	Inverters
	Stored charge in capacitors causing electric shock; overheating or electrical fault during servicing.

	Isolation Switches / DC Disconnects
	Incorrect isolation during inspection leading to shock or arc flash; labelling deterioration.

	Mounting Frames and Brackets
	Corrosion, loosening or structural fatigue over time causing module detachment or roof damage.

	Roof Membrane / Fixing Points
	Water ingress from degraded seals or flashing; long-term leakage risk.

	Skylights and Roof Openings
	Fall-through hazard; trip hazard; risk of tools or materials falling into occupied spaces below.

	Roof Access Routes / Walkways
	Slips or trips on wet, mossy, or uneven surfaces; insufficient edge protection.

	Edge Protection / Guardrails
	Absence or failure of protection systems leading to falls from height during inspection or cleaning.

	Cable Management Systems (Trays, Conduits)
	Loose or degraded containment; risk of cable snagging, UV damage, or insulation failure.

	Earthing and Bonding
	Corrosion or loose terminations increasing risk of electric shock and fault propagation.

	Birds / Rodents under Array
	Nesting causing damage to wiring, reduced airflow, or blockage of drainage paths.

	Debris / Soiling on Modules
	Accumulation of dirt or organic material reducing efficiency; potential localised hot spots.

	Weather Exposure (Wind, Snow, Hail)
	Structural strain or dislodgement of panels during extreme events; risk to personnel below.

	Maintenance Personnel (Manual Handling)
	Back strain or impact injuries from lifting panels, tools or inverters.

	Documentation and Record-Keeping
	Missing or outdated maintenance logs leading to compliance breaches or safety oversight.

	Unqualified Personnel
	Untrained staff performing live tests or inspections, risking injury and invalidating warranties.


[bookmark: _Toc185361862][bookmark: _Toc222137653]Maintenance Logbook
In accordance with the guidance set out in CIBSE Guide M: Maintenance Engineering and Management and BSRIA BG79/2020 – Design for Maintainability, a Maintenance Logbook shall be maintained as a formal record of all inspection, servicing, and maintenance activities associated with the solar PV installation. The logbook serves as a key operational document to ensure system integrity, facilitate performance tracking, and demonstrate compliance with statutory and manufacturer requirements.

The logbook shall consolidate all relevant operational and maintenance documentation, including records of inspection, testing, fault rectification, and system performance data. It must provide traceability of works undertaken and allow for the identification of any trends in system degradation or performance deviation. Maintaining such records is essential to support warranty claims, uphold safety and performance standards, and ensure that all future maintenance is undertaken with full knowledge of the system’s operational history.

The following summary was obtained from the CIBSE Guide M8: Operations and maintenance documentation:

The documentation used to enable accurate maintenance and service records:

· O&M Manual – All manuals, however small, should contain a contents list and index.
· Records of previous inspection, maintenance and any alterations
· Readings of annual system generation

The inspection of the PV system will vary according to:

· Design of the system
· Type of building on which the system has been installed
· Age of the system
· Operating conditions to which the has been subjected to
· Previous inspection reports
· Location

A typical inspection will target the following areas of the installation:

· PV array and external wiring
· DC wiring and components
· Inverter
· AC wiring and components
· General visual inspection

The Client or the Client’s representative should maintain detailed records of all maintenance activities using the Maintenance Logbook Template outlined in the Appendix (section 9.1 of this document). If the Contractor wishes to use their own logbook format, they should first obtain confirmation from the Client that the required level of detail is being captured.
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[bookmark: _Toc207636171][bookmark: _Toc222137655]Example Maintenance Logbook Template
[bookmark: _Toc207636427][bookmark: _Toc222137663]Table 4: Maintenance Logbook
	Equipment Maintenance & Clean Logbook

	Site:
	
	Contractor Details:
	

	Project:
	
	Date of Installation Completion:
	

	Area of Maintenance:
	
	
	


	Date
	Maintenance Description
	Maintenance Performed by
	Date of Validation Before putting into Service
	Validation performed by
	Date of Next Maintenance Planned on
	Remarks

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



[bookmark: _Toc222137656]Risk Profile for Protecting Against Nesting Birds in different roof types.
	Flat Roof
Flat Roof Solar Panel Support
350mm Gap
Void at Lower Nesting Risk, Higher Fouling Spread

	Pitched Roof
Pitched Roof Solar Panel Support
~100mm Gap
Void at High Risk of Bird Nesting


	Risk Assessment from Bird Nesting beneath Panels
	

	Risk
	Flat Roofs
	Pitched Roofs

	
	Likelihood
	Severity
	Risk Score
	Likelihood
	Severity
	Risk Score

	Increased rate of fouling of panels
	2
	2
	4
	5
	2
	10

	Damage to Solar Panels
	2
	3
	6
	3
	3
	9

	Damage to Cabling and Cable Joints
	2
	3
	6
	3
	3
	9

	Damage to external pipe insulation
	2
	2
	4
	3
	2
	6

	Damage to other external Plant
	2
	3
	6
	2
	3
	6

	Damage to building fabric
	3
	5
	15
	3
	5
	15

	Increased rate of fouling in surrounding area
	5
	2
	10
	5
	2
	10

	Nesting bird attacks on personnel
	5
	2
	10
	2
	2
	4

	Increased annoyance to building users (Noise / Activity)
	5
	2
	10
	4
	2
	8

	Increased annoyance to local residents (Noise  / Activity )
	5
	2
	10
	5
	2
	10
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