Grid-forming BESS Maintenance: Your 1IMWh Solar Storage Checklist
for Construction Sites
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The Reality of Keeping Your 1IMWh Solar Storage Running on a
Construction Site

Honestly, I've been on enough remote construction sites to know the drill. You've invested in a fantastic LMWh grid-
forming solar storage system to power your tools, trailers, and temporary officesfree from the grid, noise, and diesel
fumes. It's a game-changer. For about six months. Then, slowly, the performance dips. The runtime seems shorter.
Maybe an alarm pops up that no one understands. By month ten, you're calling the vendor every other week, and that
"set-and-forget" asset feels like the highest-maintenance piece of equipment on site. Sound familiar?

You're not alone. The rapid deployment of Battery Energy Storage Systems (BESS) for temporary power, especially in
the US and European construction sectors, has outpaced the shared knowledge of how to keep them healthy. A 2023
NREL report on BESS performance highlighted that operational issues and lack of structured maintenance are among
the top contributors to degraded performance and reduced financial returns. The problem isn't the technology; it's the
operational playbook.
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The Real Cost of "No Time for Maintenance" on Your Site

I get it. On a construction site, every minute is money. Stopping to "check on the battery container" feels like a
distraction from the real work. But let me agitate that thought with what I've seen firsthand.

Neglecting your BESS isn't a cost-saving measure; it's a massive risk multiplier. First, there's the direct cost of
unplanned downtime. When your storage system goes offline, what backs it up? Often, it's a diesel generator you
thought you'd retired. Suddenly, you're back to fuel costs, emissions, and noisedefeating the purpose of your solar
investment.

Then there's safety. A BESS is a sophisticated piece of electrical equipment. Loose connections, environmental
contaminants, or poor thermal management don't just cause faults; they can create hazards. Standards like UL 9540
and IEC 62933 aren't just for certificationthey provide a framework for safe operation. Ignoring maintenance is
essentially ignoring those safety protocols.

Finally, the silent killer: accelerated degradation. Every time a battery cell operates outside its ideal temperature range,
or the system runs with unbalanced cells, you shave weeks or months off its lifespan. That impacts your project's
Levelized Cost of Energy (LCOE)the true measure of your system's economic value. You paid for a 10-15 year asset,
but poor care might give you only 7-8 years of useful life.

Beyond the Basics: What Most Checklists Miss for Grid-Forming Systems

A generic battery checklist might tell you to “check voltages" and "look for leaks." For a grid-forming LMWh system
powering a critical construction site, that's like checking the oil in a race car but ignoring the tires and transmission.

—————— S T il e e


https://www.nrel.gov/docs/fy23osti/85084.pdf

* The Grid-Forming Inverter is the Brain: This isn't a simple grid-following inverter. It's creating a stable voltage
and frequency waveform for the entire site microgrid. Maintenance must include checking its control software
logs, synchronization performance, and response to load steps. Is it seamlessly handling the startup of that big
crane motor?

¢ Thermal Management is Everything: I've opened containers in the Arizona summer where the temperature
gradient from top to bottom racks was 15C. That imbalance forces some cells to work harder and age faster than
others. Your checklist must include verifying HVAC/airflow performance and monitoring individual module
temperatures, not just the room ambient.

* Context is Key (C-rate & SoH): A "State of Health" (SoH) percentage is useful, but why is it degrading? You
need to correlate it with the system's C-ratethe rate at which it's charged and discharged. On a construction site,
demand is "lumpy." A day of heavy welding and equipment use (high C-rate discharge) followed by a slow solar
charge stresses the battery differently than steady use. Your maintenance review should look at these cycles.

Your Actionable Grid-forming 1MWh Solar Storage Maintenance Checklist

Based on UL/IEC/IEEE best practices and two decades of field tuning, here's a practical framework. Think of this as
your core monthly/quarterly routine. (Your specific Highjoule system will have a tailored version in the manual, of
course).

Weekly/Pre-Shift Visual & Operational Check (Site Foreman)

* Exterior & Environment: Walk around the container. Clear any debris, vegetation, or stored materials blocking
vents or access doors. Ensure the area is clean and dry.

¢ System Status Panel: Confirm no active alarm codes on the main HMI. Note the State of Charge (SoC) and
system ready status.

¢ Audible & Smell Check: Listen for unusual fan noises, buzzing, or alarms. Sniff for any unusual odors (electrical,
chemical) near intake/exhaust vents.
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Component Key Checkpoints Standard Reference
Electrical Cabinets Visual inspection for loose cables, IEEE 3007.2, NFPA 70E
corrosion, or thermal marks (use IR
gun if available). Tighten DC and AC
connections to specified torque.
Thermal System Verify HVAC setpoints, check air filtersIEC 62933-5-2
(clean/replace), ensure all fans are
operational. Log intake and exhaust
temperatures.
Fire Safety Verify gas detection system (if UL 9540A
equipped) is calibrated and functional.
Check that fire extinguisher (Class D or
system-specific) is in place and charged.
Grid-Forming Inverter Review event log for frequency/voltage IEEE 1547, UL 1741-SB
excursions or fault rides. Verify
grounding integrity.

Quiarterly Performance & Data Deep Dive (Site Manager + Remote Support)

¢ Battery Management System (BMS) Data: Analyze cell voltage deviation logs. High deviation is an early
warning sign. Check historical max/min cell temperatures.

* Capacity & SoH Trend: Run or review a full capacity test result. Plot the State of Health trend quarter-over-
quarter. Is degradation within expected bounds (e.g., <2% per year)?

* Energy Log Review: Compare energy in (solar) vs. energy out (site load). A decreasing ratio can point to inverter
inefficiency, PV soiling, or battery losses.

* Commission Remote Diagnostics: This is where a partner like Highjoule adds value. We can securely connect to
your system's data portal, perform this analysis with you, and flag anomalies before they become failures.

Case Study: How a Texas Solar-Fueled Site Avoided $200k in Diesel Costs

Let me tell you about a project we supported near Houston. A large infrastructure contractor was using a 1MWh
Highjoule GridForm+ system to power a remote materials processing yard. Their initial approach was "run it till it
breaks."

The Challenge: By month 8, they noticed they were having to start the backup gen-set every afternoon to cover peak
load. They feared the battery was failing.

The Investigation: Our remote monitoring flagged a gradual rise in internal temperature and a slight increase in cell
voltage imbalance. The quarterly checklist led the on-site tech to a simple but critical find: the container's air intake
filters were completely clogged with the fine dust from the material yard. The thermal management system was
struggling, causing the BMS to derate the battery's power output to protect it.

The Solution & Outcome: They implemented the simple weekly filter check from the checklist. After a filter change and
system cool-down, full performance was restored. More importantly, they avoided what would have been a premature
"failure" call, a likely warranty investigation, and continued diesel dependency. They estimated saving over $200,000 in
avoided fuel and potential downtime over the remaining 18-month project. The takeaway? The problem wasn't the
battery's technology; it was the lack of a basic, contextual maintenance habit.
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Making It Stick: It's About Culture, Not Just a Checklist

A PDF checklist emailed to a busy site superintendent often ends up in a digital drawer. The real solution is integrating
these checks into the site's daily rhythmthe morning safety huddle, the weekly equipment inspection round. It takes
about 5 minutes.

At Highjoule, we've learned that the most successful clients treat their BESS like a critical piece of heavy equipment.
They assign clear ownership, provide simple training (we help with that), and use our customer portal not just for
alarms, but for proactive health reports. The goal is to move from reactive "fix-it" maintenance to predictive care. This
mindset is what protects your investment, ensures safety, and delivers the low LCOE and energy independence you
bought the system for in the first place.

So, what's the first thing you'll check on your system this week? Is it the air filters, the event log, or just a good old-
fashioned walk-around listening for that unusual hum?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/maintenance-checklist-for-grid-forming-1mwh-solar-storage-for-construction-site-power
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