Maintenance Checklist for LFP 1IMWh Solar Storage: Powering
Construction Sites Safely
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Your LFP Battery on a Construction Site: A Field Engineer's Guide to
Keeping the Power On

Hey there. Grab your coffee. Let's talk about something | see far too often out in the field: a brand-new, high-tech
1MWh Lithium Iron Phosphate (LFP) battery storage system sitting on a construction site, looking impressive, but with
a maintenance plan scribbled on the back of a napkin. Honestly, it makes my engineer's heart skip a beatand not in a
good way. These systems are the workhorses of modern off-grid and hybrid power for sites, but treating them like a "set-
and-forget" appliance is a fast track to headaches, lost money, and worse. Based on two decades of deploying these
systems from Texas to Bavaria, | want to walk you through what a real, actionable maintenance checklist looks like.
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The Silent Cost of "Good Enough" Maintenance

Here's the core problem: on a busy construction site, power is a utility. The foreman cares that the lights are on and the
tools work. The financial controller cares about the diesel bill. The health of the battery system itself often falls into a
gap. I've seen this firsthand. The thinking goes, "It's lithium, it's safe, it's running fine." But subtle issuesa creeping
voltage imbalance between cells, a cooling fan filter clogged with dust, a software update misseddon't cause immediate
failure. They silently degrade performance and lifespan.

Let's agitate that a bit with some data. The National Renewable Energy Lab (NREL) has shown that improper thermal
management alone can accelerate battery degradation by up to 30%. For a 1MWh system, that's a massive chunk of
your capital investment evaporating prematurely. It directly hits your Levelized Cost of Energy (LCOE)the true
measure of your system's economic value. Worse, in an environment with constant vibration, dust, and variable loads, a
minor electrical fault ignored can evolve into a safety incident. Standards like UL 9540 and IEC 62619 aren't just for
installation; they provide the framework for ongoing safe operation.

Why LFP for Construction Sites? (And Why It Demands Respect)

LFP chemistry is the champion for these tough applications, and for good reason: superior thermal stability, longer cycle
life, and no risk of thermal runaway like other chemistries. It's why at Highjoule, we've standardized on LFP for all our
mobile and site-deployable units. Butand this is a big butthis inherent safety can breed complacency. The battery may
be inherently safer, but the overall Battery Energy Storage System (BESS) is a complex interplay of power electronics,
software, and mechanical systems. Its reliability is 100% tied to how you care for it.

Think about the C-ratethe speed at which you charge and discharge the battery. A construction site is chaotic. You
might have a huge crane demand (high discharge C-rate) followed by a sunny period of solar overproduction (high
charge C-rate). Consistently pushing the C-rate limits without monitoring cell temperatures and voltages is like
constantly redlining a diesel engine. 1t works, but not for long.
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The Essential LMWh LFP Solar Storage Maintenance Checklist

So, let's get practical. This isn't a theoretical guide. This is the distilled version of what our field technicians and I follow
for our clients' systems. It's built around UL/IEC principles and is designed to be actionable.

Daily/Weekly (Site Supervisor Checks)

¢ Visual & Auditory Inspection: Walk around the BESS container. Any unusual odors (ozone, burning)? Unusual
sounds (hissing, arcing, fan grinding)? Obvious physical damage or corrosion?

* Dashboard Health Check: Glance at the main HMI/display. Are all systems "green"? Note any warning lights
or alarms. Verify state of charge (SOC) is within expected range for the time of day.

* Ambient Check: Ensure intake and exhaust vents are clear of debris, equipment, or snow.

Monthly (Qualified Technician)

* Thermal Management System: Inspect and clean air filter mats (for air-cooled systems). Check coolant levels
and inspect for leaks (for liquid-cooled systems). Verify all fans and pumps are operational.

* Electrical Connections; With proper LOTO (Lock Out, Tag Out) procedures, perform a thermal scan on major
DC and AC connections. Look for "hot spots” indicating loose connections.

¢ Data Log Review: Download and analyze system logs. Look for trends: increasing cell voltage deviation, gradual
temperature rise in a specific module, frequent trips of any kind.

¢ Cleaning: Gently clean the interior of dust using low-pressure air, focusing on battery modules and ventilation
paths.

Quiarterly/Annually (Certified BESS Engineer)
¢ Full System Diagnostics: Run manufacturer-recommended calibration and diagnostic tests on Battery

Management System (BMS) and inverter.
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degradation of wiring insulation.

* Torque Check: Re-torgue critical DC busbar connections to manufacturer's spec. Vibration on sites can loosen
them.

¢ Software & Firmware: Apply approved updates from the manufacturer (like Highjoule's periodic updates) which
often include safety and performance enhancements.

* Capacity Verification Test: Periodically, measure the actual usable capacity versus nameplate. This is your single
best indicator of overall system health and remaining lifespan.

A Real-World Case: From Reactive to Reliable

Let me give you an example from a large infrastructure project in Northern Germany. They had a LMWh system
powering site offices and charging electric machinery. Their "maintenance" was purely reactivefixing things when they
broke. They experienced two unplanned outages in six months. When Highjoule was brought in for support, we found
severely clogged air filters (reducing cooling efficiency by 40%), several loose connections heating up, and a significant
imbalance in one battery string that the site team had missed because they weren't reviewing the data.

We implemented a simplified version of the checklist above, training the site electrician on the weekly tasks, while our
European service team scheduled the quarterly deep checks. The result? Zero unplanned outages in the following 18

months, and their performance data showed the system's degradation rate had normalized to the expected curve. The
project manager told me the predictability of the power supply alone was worth the disciplined maintenance schedule.

Beyond the Checklist: An Engineer's Insights
The checklist is the "what." Your mindset is the "why." Here's my take, after countless site visits:

Treat Data as Your Most Important Tool. Your BMS is a goldmine. Don't just look for red alarms. Watch the trends. A
steady, slight rise in the average operating temperature over months points to a cooling system slowly losing efficiency.
That's your cue to act before it becomes a problem.

Understand Your LCOE. Every maintenance action is an investment that protects your LCOE. Skipping a filter change
might save $200 now, but the resulting heat-induced degradation could cost you tens of thousands in lost capacity over
the system's life. The math is clear: proactive care is cheap. Reactive repair and replacement are astronomically
expensive.

Choose Partners, Not Just Vendors. When Highjoule designs a system for a construction site, we think about
maintenance from day one. Easy-access service panels, dust-rated filtration, and remote monitoring dashboards that
give our clientsand our own global support teamreal-time visibility. Because when you're on a tight deadline in the
middle of nowhere, you need a partner who can read the data with you and know exactly what it means.

So, look at your checklist. Is it a living document, or a piece of paper in a drawer? The difference defines whether your
energy storage system is a capital asset or a capital expense. What's the one thing on your system you haven't checked in
the last month? Maybe start there.
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