How to Optimize C5-M Anti-corrosion 5SMWh BESS for EV Charging
Stations
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The Silent Grid Problem at Your EV Charging Hub

So, you're planning a high-power EV charging station, maybe a fleet depot or a public fast-charging hub. The vision is
clear: rows of chargers, happy customers, zero tailpipe emissions. But then you run the grid connection study. Honestly,
I've seen the look on project managers' faces when that report lands. The demand charges are staggering, and the local
transformer needs a costly upgrade that could delay the project by 18 months. The International Energy Agency (IEA)
points out that electricity grids are becoming a critical bottleneck for the energy transition. Your clean energy project
just hit a very old-school, very expensive wall.

This is the core problem. The grid wasn't built for dozens of vehicles simultaneously pulling 350 kW each. It creates a
triple threat: exorbitant peak demand charges that destroy your operating margin, grid upgrade costs that can kill
project viability, and reliability risks during peak times. Pairing your chargers with a large-scale Battery Energy Storage
System (BESS) isn't just an add-on anymore; it's the foundational piece for economic and operational sense.

Why "Corrosion™ Isn't Just a Coastal Issue Anymore

Now, let's talk about where you put that BESS. Most folks think C5-M anti-corrosion is only for seaside resorts. I've
been on site at an inland industrial park in the Midwest. The BESS containers were near a road that got heavily salted
in winter. Within two years, cabinet enclosures showed significant rust, and we were chasing electrical grounding issues.
It wasn't pretty.

C5-M, per the 1ISO 12944 standard, is for environments with high salinity or aggressive industrial pollution. That
includes:

* Coastal areas: Obvious, but a huge portion of the population and logistics hubs live there.
* Winter road maintenance zones: Salt spray from roads is a brutal, corrosive mist.
* Industrial or agricultural areas: Chemical fumes or particulate matter accelerate corrosion.

Deploying a standard container in these conditions is a financial time bomb. You're looking at premature failure of
structural components, compromised thermal management seals, and ultimately, safety risks and costly replacements.
Optimizing for EV charging starts with a box that will last 15+ years in the real world, not just on a spec sheet.



https://www.iea.org/

The 5MWh Sweet Spot: More Than Just a Number

Why focus on a 5SMWh utility-scale block? From our deployments, it's a pragmatic sweet spot. It's large enough to
meaningfully shave the peak demand of a multi-charger station (think 10+ DC fast chargers) over a critical 2-4 hour
period. But it's also modular and manageable from a footprint, permitting, and balance-of-plant perspective.

Think of it this way: A single 5MWh unit can often delay or eliminate a $500k+ grid infrastructure upgrade. According
to analysis from the National Renewable Energy Laboratory (NREL), strategic storage can reduce the levelized cost of
charging (LCOC) by managing when and how you buy electricity. The 5MWh size gives you the "muscle" to tackle
demand charges while keeping the system's own balance-of-system costs in check. It's the workhorse size for this job.

Optimization in Action: A California Case Study

Let me share a real example. We worked with a logistics company in the Port of Long Beach, California. Their
challenge: electrify a 50-vehicle depot. The grid upgrade quote was astronomical, and the salty, humid air was a major
concern.

The solution was a 20MWh system (two of our 5SMWh C5-M rated units). Here's how it was optimized for EV charging:

¢ Peak Shaving & Demand Management: The BESS charges slowly overnight and from on-site solar. It discharges
during the afternoon/evening charging window, keeping the site's grid draw below a set threshold, slashing
demand charges by over 60%.

¢ Corrosion Defense: The C5-M specification meant using specialized coatings, stainless steel fasteners for critical
components, and sealed cooling systems. This wasn't an off-the-shelf product; it was engineered for the
environment from the start.

® Grid Interaction: The system is UL 9540 certified and follows IEEE 1547 for grid interconnection. This wasn't
just about us; it was about giving the utility confidence for a smooth permitting process.

The result? The
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https://www.nrel.gov/

The client sleeps well knowing their asset is built for the environment.

Key Levers to Pull for True Optimization

So, "optimization" sounds good, but what does it mean on a data sheet? Here are the non-negotiable technical levers
you must understand:

1. C-Rate & Thermal Management Are Inseparable: For EV charging, you need high power (a high C-rate, say 1C or
more) to discharge quickly during peak demand. But pushing batteries hard generates heat. If the thermal management
system (TMS) can't handle it, the battery degrades fast, or worse, shuts down on a hot day. A truly optimized system,
like the ones we engineer at Highjoule, pairs a capable C-rate with a TMS that maintains optimal temperature with
minimal energy use (parasitic load). This directly extends lifespan and maintains performance.

2. LCOE is Your North Star: Levelized Cost of Energy (LCOE) for storage isn't just about the upfront price per kwh.
It's about total lifetime cost divided by total lifetime output. A cheaper, non-corrosion-protected unit in a harsh
environment will have a terrible LCOE because it won't last. A system with superior thermal management will have a
better LCOE because it degrades slower. Optimizing for EV charging means choosing a solution with the lowest real
LCOE, which demands high durability and intelligent software.

3. The Intelligence Layer: The hardware is just a rock without smart software. The system needs to predict charging
load (integrating with your charging management system), forecast energy prices, and automatically choose the most
profitable mode: peak shaving, energy arbitrage, or providing grid services. This is where the real optimization ROI is

captured day after day.
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Beyond the Box: Making It Work for Your Business

Finally, optimization extends beyond the container's walls. It's about localized deployment support - having engineers
who understand UL, IEC, and the specific AHJ (Authority Having Jurisdiction) requirements in Texas or North Rhine-
Westphalia. It's about service and maintenance models that ensure your system's health over decades, not just a
warranty certificate in a drawer.

- - [ : . 7 e~ .+~

W Ll
= E - o . e e

& : w'i“‘ i I = L e r ' : . =,
T e T T e i, AP ! o e .
—

= - - - F
e B S - o T T L e . || SRE——— L g O



When you evaluate a 5SMWh C5-M BESS for your EV project, you're not buying a battery. You're buying a guarantee
of operational and financial resilience. You're buying the peace of mind that when the next 100 EVs roll in on a salty
winter afternoon, your power is ready, your grid bill is controlled, and your asset isn't quietly rusting away.

What's the single biggest grid constraint you're facing at your planned charging site location?

Author: James Zhang

20+ years agricultural energy storage engineer / Highjoule CTO

URL: https://justenergy.co.za/articles/how-to-optimize-c5-m-anti-corrosion-5mwh-utility-scale-bess-for-ev-charging-stations



http://www.tcpdf.org

