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Than Just UL 9540
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The Quiet Problem on the Horizon

Let's be honest. When you're planning a solar-plus-storage system for a remote island community, a mine site, or a
coastal resort, the conversation usually starts with capacity, cost, and maybe the brand of the panels. Safety? That's a
checkbox. "lIs it UL 9540 certified?" Check. "Does it meet IEC 62619?" Check. We file the certificates and move on.
I've been in those meetings, from California to the Greek islands.

But here's the thing I've seen firsthand on site: that checklist mentality creates a dangerous blind spot when your system
isn't just backing up the gridit's rebuilding it from zero. We're talking about Black Start Capable Photovoltaic Storage
Systems. This isn't just peak shaving. This is your last line of defense when a storm knocks out the diesel genset and the
main grid connection is gone for days. The safety game changes completely.

Beyond the Data Sheet: Where Standard Certifications Fall Short

UL 9540 and IEC 62619 are fantastic benchmarks for grid-connected or simple backup systems. They focus on cell-to-
system safety under normal or prescribed fault conditions. But a black start sequence is anything but normal. You're
asking a battery, often stressed from recent cycling, to perform a high-power, cold start into a dead grid. Inrush currents
can be wild. The system is autonomously managing synchronization, load sequencing, and frequency stabilityall while
possibly being operated by local staff with varying levels of training.

The National Renewable Energy Laboratory (NREL) has noted that safety protocols for islanded microgrid operations
are often "bolted on" rather than designed in from the start. This agitates the core pain points: unexpected downtime (a
black start failure means no power, period), catastrophic asset loss (a thermal event in a remote location is a nightmare),
and liability. Honestly, your standard certification doesn't fully cover you if an incident occurs during these extreme
operational modes.

A Case in Point: Lessons from a Mediterranean Island

I recall a project on a small Italian island a few years back. The system had all the right stickers. A storm took down the
undersea cable. The BESS initiated a black start, but the sequence caused a simultaneous high-demand surge from a
few large hotel HVAC units restarting automatically. The battery's internal protection did its jobit tripped offline to
protect itself. Safety? For the battery, yes. For the community that spent another 36 hours in the dark? Not so much.

The fix wasn't a bigger battery. It was a smarter, safer integration of the black start logic with enhanced safety controls.
We had to design staged load re-engagement protocols and hardwire them into the power conversion system (PCS)
safety interlocks. This is the kind of nuanced, site-specific safety thinking that generic standards don't mandate, but real-
world Safety Regulations for Black Start Capable systems must encompass.
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https://www.nrel.gov/docs/fy23osti/85383.pdf

The Safety Framework You Actually Need

So, what should you look for? It's a layered approach that builds on, but goes far beyond, the unit certification. Think of
it as operational safety architecture.

¢ Black Start-Specific Risk Assessment (HAZOP): A formal Hazard and Operability study focused on the black
start sequence. What if communication fails between the PCS and the battery management system (BMS) during
cranking? What if a fault occurs on a feeder being energized?

* Enhanced System-Level Interlocking: This ties the BMS, PCS, and switchgear into a unified safety circuit. It's
not just about temperature or voltage anymore. It's about sequence state. The system must prevent energizing a
bus if the preceding step hasn't been verified as safe.

¢ Adaptive Thermal Management Protocols: During a black start, cooling systems might be on limited backup
power. The BESS must have predefined, safe derating curves that are communicated to the microgrid
controller. It's about managing the entire system's LCOE (Levelized Cost of Energy) by avoiding catastrophic
failure, even if it means a slightly slower restart.

* Cybersecurity as a Safety Prerequisite: In a black start, the control system is the nervous system. An 1EA report
highlights the convergence of cyber and physical safety. Regulations must mandate air-gapped local control
capabilities and secure communication for these critical functions.

Making It Real: An Engineer's Perspective

Let's get technical for a moment, but I'll keep it simple. A key metric is the C-ratethe speed at which you charge or
discharge the battery relative to its capacity. A high C-rate is great for delivering the massive "punch” to start generators
and motors. But it also generates more heat and stress. A safety-focused black start design doesn't just use the battery's
maximum C-rate; it uses an optimized and managed C-rate profile that accounts for real-time cell temperature and
state of health.

This is where companies like ours at Highjoule Technologies have spent years refining our Atlas BESS Platform. It's one
UL 9540 certified container. It's e the BMS, with our proprietary
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https://www.iea.org/reports/cybersecurity-for-electricity-grids

algorithms, is in constant dialogue with the PCS during a black start, dynamically adjusting power flow based on a pre-
validated safety envelope. We bake this logic in during our site-specific commissioning, which for remote islands,
includes training local crews on these very safety protocolswhat to monitor, what the alarms really mean, and what
manual overrides are safe to perform.

Our service model is built around this. We don't just ship a container; we provide the ongoing analysis of system logs to
see how close the system has operated to its safety boundaries during real events, allowing for proactive maintenance.
This is how you turn regulations into real reliability.

The Right Questions to Ask Your Provider

Your next RFP or technical discussion needs to dig deeper. Move past the certificate checklist.

e "Can you walk me through the HAZOP study for the black start sequence specific to my single-line diagram?"
* "How does the BMS-to-PCS interlocking work during islanded mode to prevent an unsafe power command?"
* "What is the guaranteed minimum black start capability at the end of the battery warranty, considering
degradation, and how is that safety-tested?"

"Show me the local manual control procedures that work if the central SCADA is offline."

The goal isn't to buy a battery with a black start feature. It's to procure a resilient and safe power recovery system. The
regulations are evolving to enforce this distinction. Getting ahead of it isn't just about compliance; it's about ensuring
that when everything else is dark, your system lights the waysafely, reliably, and without surprises.

What's the one safety scenario in your microgrid plan that keeps you up at night?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO
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URL: https://gusroomebrokers.co.za/articles/safety-regulations-for-black-start-capable-photovoltaic-storage-system-for-remote-
island-microgrids
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