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Navigating the Safety Maze: A Practical Look at Grid-Forming BESS for EV
Charging

Let's be honest. When we talk about deploying a Battery Energy Storage System (BESS) to support a fast EV charging
hub, the conversation quickly gets exciting. We talk about peak shaving, grid independence, and smoothing out those
demand charges. But then, almost as quickly, the mood shifts. The project manager leans in and asks, "Okay, but what
about the safety regulations? For a system that's also supposed to form its own grid?" I've seen this hesitation firsthand
on site, from California to North Rhine-Westphalia. It's the single biggest speed bump between a great idea and a
commissioned, revenue-generating asset.
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The Real Problem: It's More Than Just a Checklist

The core issue isn't a lack of standards. We have plenty: UL 9540 for the overall system, UL 1973 for the batteries,
IEEE 1547 for grid interconnection, and IEC 62933 series making waves in Europe. The problem is interpretation and
integration. A grid-forming BESS at a charging station isn't just backup power; it's an active grid source during islanded
mode. How do legacy safety protocols, written for grid-following systems or simple UPS applications, handle a system
that can suddenly switch from charging to creating a stable 50/60Hz sine wave for a bank of 350kW chargers?

I was on a site in Texas where the local AHJ (Authority Having Jurisdiction) asked for a specific protection setting based
on an old guideline. It would have severely limited the BESS's ability to support the chargers during a grid outage. We
spent three weeks in meetings, essentially educating on the difference between a grid-forming inverter and a standard
one. That's lost time and money.

The Staggering Cost of Confusion

This ambiguity has real teeth. According to a National Renewable Energy Laboratory (NREL) analysis, project soft
costs - including permitting, interconnection studies, and compliance overhead - can eat up 20-30% of total BESS
deployment costs. When the safety path isn't clear, everything gets more expensive:

Timeline Bloat: Permitting can stretch from months to over a year.
Redundant Engineering: You pay for multiple design revisions to satisfy different interpretations.
Operational Risk: An underspecified thermal management system, for instance, can degrade batteries 30%
faster, destroying your LCOS calculations.

Honestly, the financial risk isn't in the hardware anymore; it's in the regulatory gray areas.

A Smarter Framework: Safety by Design, Not by Accident

So, what's the solution? You need to approach Safety Regulations for Grid-forming BESS (Battery Energy Storage
System) for EV Charging Stations not as a last-minute hurdle, but as the core design philosophy from day one. At

https://www.nrel.gov


Highjoule, we've found success by bundling compliance into three integrated layers:

1. Product Layer (Inherent Safety): This starts with the cell chemistry and module design. Are the cells certified to
UL 1973? Is the module built with adequate spacing and thermal barriers? Our containerized systems, for
example, are pre-certified to UL 9540 as an Energy Storage System (ESS), which is a massive head start. It tells
the AHJ that the core assembly has passed rigorous safety tests.

2. System Layer (Operational Safety): This is where grid-forming logic meets safety. How does the system detect a
grid outage (anti-islanding per IEEE 1547) and transition to forming a stable microgrid for the chargers?
Crucially, how does it manage fault currents in islanded mode, where traditional grid-fault current isn't
available? The protection coordination studies here are non-negotiable.

3. Site Layer (Environmental & Fire Safety): This is your local code: spacing, fire suppression (like NFPA 855 in the
US), signage, and ventilation. A key insight from our deployments: placing the BESS container upwind and at a
safe distance from the charging canopies simplifies fire department reviews immensely.

  

From Theory to Transformer: A German Case Study

Let me give you a real example. We deployed a 2.5 MWh grid-forming BESS for a fleet charging depot in Germany.
The challenge was two-fold: provide grid stability during peak charging and ensure safe, autonomous operation during
planned grid disconnections for local maintenance.

The regulatory puzzle involved DIN VDE standards (the German adoption of IEC) and the local utility's own
Technische Anschlussbedingungen (connection rules). The utility was concerned about the BESS's fault ride-through
capability and its potential to feed faults in grid-forming mode.

Our solution was a co-engineering effort. We provided detailed simulation reports from our inverter partner, showing
the controlled fault current behavior. We also implemented a dual-mode communication protocol between the BESS
and the charging station management system. This ensured that if the BESS entered islanded mode, it could signal the
chargers to dynamically limit their power draw based on available battery SOC and temperature, preventing an unsafe
overload condition. It turned a safety concern into a smart, value-added feature.



Key Technical Considerations (Made Simple)

When evaluating a grid-forming BESS for safety, cut through the jargon and focus on these practical points:

C-rate Isn't Just About Speed: A 1C discharge rate means the battery can output its full capacity in one hour.
For a 1 MWh system, that's 1 MW. For EV charging, you need high C-rates to meet demand. But higher C-rate
means more heat. Ask: "How is the thermal management system designed to handle continuous 1C+ discharge
during a blackout, and is that design reflected in the UL 9540 test report?"
Thermal Management = Longevity & Safety: It's not just about air conditioning. Look for liquid cooling or
advanced phase-change materials for high-power applications. A well-managed battery at 25C is exponentially
safer and lasts longer than one cycling at 35C.
The LCOE/LCOS Mirage: Everyone wants a low Levelized Cost of Energy/Storage. But the cheapest upfront
system might cut corners on safety certifications or use inferior cooling. A fire or a failed inspection makes your
LCOE infinite. The safer, compliant system is almost always the more economical one over 10-15 years.

  

Your Path Forward: Questions to Ask Your Vendor

Your next conversation with a BESS provider shouldn't just be about price and capacity. Shift the dialogue to safety
and compliance. Here are a few questions I'd ask if I were in your shoes:

"Can you show me the UL 9540 certification for the specific system model you're proposing, and does it include
the grid-forming inverter model as part of the tested assembly?"
"Based on my site's one-line diagram, can you provide a protection coordination study that includes the BESS
operating in both grid-following and grid-forming modes?"
"What is your standard commissioning procedure to validate safety functions like anti-islanding and fault current
response, and can my local engineer witness it?"

Deploying a grid-forming BESS is one of the smartest things you can do to future-proof your EV charging investment.
But its true value is only unlocked when it's wrapped in a framework of unquestionable safety. The regulations aren't a
barrier; they're the blueprint for a resilient, profitable, and - most importantly - safe asset.



What's the most confusing safety or compliance hurdle you've faced in planning your energy storage project?
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