Case Study: NFPA 70B Non-Compliance in a
Commercial Solar Installation

Executive Summary

This case study examines non-compliance with NFPA 70B Required Practice for Electrical
Equipment Maintenance in a 500 kW rooftop solar photovoltaic (PV) system installed on a
commercial warehouse in a suburban industrial park. The system, operational since 2018, was
designed to offset the facility’s energy costs but faced significant maintenance lapses. An audit
revealed violations of NFPA 70B, leading to safety hazards, reduced system efficiency, and
financial losses. This case details the issues, consequences, and corrective measures implemented
to achieve compliance.

Background

The warehouse, a 200,000-square-foot facility built in 2010, hosts a solar PV system comprising
1,500 solar panels, multiple inverters, and associated electrical infrastructure. The system
connects to the building’s electrical distribution network, supplying power for lighting, HVAC,
and warehouse operations. The facility owner outsourced maintenance to a third-party solar
contractor, but oversight was inadequate. NFPA 70B provides guidelines for maintaining
electrical equipment, including solar systems, to ensure safety, reliability, and performance.

Issues Identified
A 2024 electrical safety audit uncovered several areas of non-compliance with NFPA 70B:

1. Lack of Preventive Maintenance Program:

o NFPA 70B recommends a documented preventive maintenance program for solar
PV systems, including regular inspections of panels, inverters, and wiring. The
warehouse had no formal maintenance schedule, with interventions limited to
addressing faults reported by the monitoring system.

o Critical components, such as inverters and combiner boxes, had not been
inspected or tested since installation, violating NFPA 70B’s recommended annual
or biennial maintenance intervals.

2. Inadequate Documentation:

o NFPA 70B requires detailed records of maintenance activities, including test
results, cleaning logs, and repair histories. The facility lacked centralized
documentation, with only incomplete logs from the contractor.

o Missing records hindered tracking of equipment performance and maintenance
history, complicating troubleshooting efforts.

3. Neglect of Infrared Thermography:

o NFPA 70B advocates periodic infrared thermography to identify hot spots in
electrical connections and PV components. No thermographic scans had been
performed, increasing the risk of undetected faults in inverters and junction boxes.



4. Untrained Maintenance Personnel:

o The contracted maintenance team lacked training in NFPA 70B standards specific
to solar PV systems. Technicians were unfamiliar with procedures like insulation
resistance testing and torque checks for electrical connections.

o The absence of qualified personnel violated NFPA 70B’s emphasis on competent
maintenance staff.

5. Failure to Maintain DC and AC Systems:

o The DC side of the PV system, including module wiring and combiner boxes, was
not regularly inspected for corrosion, loose connections, or degradation, as
required by NFPA 70B.

o AC components, such as inverters and disconnect switches, were not tested for
performance or cleaned, leading to dust accumulation that impaired cooling
efficiency.

Consequences of Non-Compliance
The audit findings resulted in significant consequences:

o Safety Hazards: Unmaintained electrical connections posed risks of arc faults and fires.
A 2023 incident involved an overheated inverter, which tripped the system offline,
narrowly avoiding a fire.

e Reduced System Performance: Dust accumulation on panels and poor inverter
maintenance reduced energy output by 15%, costing an estimated $20,000 annually in
lost energy production.

o Financial Losses: Emergency repairs for inverter failures and wiring issues cost $30,000
in 2023, far exceeding the cost of preventive maintenance. Non-compliance also risked
voiding equipment warranties.

e Regulatory and Insurance Risks: Local authorities cited the facility for non-compliance
with electrical safety standards, referencing NFPA 70B. This led to a $5,000 fine and a
potential 20% increase in insurance premiums.

Corrective Actions Taken

Following the audit, the facility owner implemented a comprehensive plan to align with NFPA
70B:

1. Establishment of a Preventive Maintenance Program:

o A maintenance schedule was developed, adhering to NFPA 70B guidelines. Solar
panels were scheduled for semi-annual cleaning and inspections, while inverters
and combiner boxes were set for annual testing.

o A cloud-based maintenance management system was adopted to track tasks and
ensure timely execution.



2. Improved Documentation:

o A centralized digital log was created to record maintenance activities, including
thermographic scan results, torque checks, and inverter performance tests.

o All records were made accessible to auditors and included detailed notes on
repairs and component replacements.

3. Implementation of Infrared Thermography:

o Annual thermographic scans were scheduled for inverters, combiner boxes, and
electrical connections. The first scan identified loose connections in two combiner
boxes, which were promptly repaired.

o Scans were integrated into the maintenance schedule to prevent future faults.

4. Staff Training and Certification:

o The maintenance contractor hired two technicians certified in solar PV
maintenance, trained specifically in NFPA 70B standards.

o Existing staff completed a training program on PV system maintenance, focusing
on insulation resistance testing, torque verification, and safety protocols.

5. Maintenance of DC and AC Systems:

o DC components were inspected for corrosion and loose connections, with all
wiring checked for insulation integrity.

o Inverters were cleaned, and cooling fans were tested to ensure proper operation.
AC disconnect switches were lubricated and tested per NFPA 70B
recommendations.

Outcomes
The corrective measures produced measurable improvements:

o Enhanced Safety: No electrical incidents occurred after implementing the maintenance
program, reducing fire and shock risks.

o Improved Performance: Energy output increased by 12% after panel cleaning and
inverter maintenance, saving $15,000 annually.

e Cost Reduction: Preventive maintenance reduced emergency repair costs by 50%, with
total maintenance expenses dropping to $10,000 per year.

e Regulatory Compliance: A 2025 follow-up audit confirmed full compliance with NFPA
70B, eliminating fines and stabilizing insurance premiums.

Lessons Learned

o Proactive Maintenance is Cost-Effective: Regular maintenance per NFPA 70B prevents
costly failures and optimizes system performance.

¢ Qualified Personnel are Essential: Trained staff ensure safe and effective maintenance,
reducing risks and improving outcomes.

e Documentation Enhances Accountability: Comprehensive records streamline
maintenance and support compliance verification.

o Thermography is Critical for Solar Systems: Regular scans detect issues early,
preventing failures in high-risk components.



Conclusion

This case study highlights the critical importance of NFPA 70B compliance in maintaining solar
PV systems. By addressing non-compliance through a structured maintenance program, trained
personnel, and robust documentation, the warehouse mitigated safety risks, improved system
efficiency, and reduced costs. This serves as a model for other solar installations to prioritize
preventive maintenance and adhere to industry standards.



