Benefits and Drawbacks of High-voltage DC 5SMWh BESS for Eco-
Resorts
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Navigating Energy Independence: Is a 5MWh High-Voltage DC BESS Right for
Your Eco-Resort?

Hey there. Let's grab a virtual coffee. If you're managing or developing an eco-resort in Europe or North America,
you've probably had this conversation: how do we become truly sustainable, not just on paper, but in our 24/7 energy
reality? You've got solar panels, maybe a wind turbine, and a commitment to green values. But then the sun sets, the
grid has an issue, or peak demand charges hit, and suddenly that commitment gets expensive and complicated.
Honestly, I've been on-site for these exact conversations from the Caribbean to the Swiss Alps. The dream of energy
independence often bumps against the hard realities of cost, space, and reliability. That's where the discussion around
utility-scale battery storage, specifically high-voltage DC systems like a 5SMWh unit, gets really interestingand really
practical.
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The Core Problem: More Than Just Backup Power

For eco-resorts, the energy challenge is uniquely layered. It's not just about keeping the lights on during an outage
(though that's critical for guest safety and experience). It's about economics and environmental integrity. You're likely

dealing with:

¢ Intermittent Renewables: Your solar production curve doesn’t match your guest activity curve. Dinner service
and evening events happen when PV output is zero.

¢ Remote or Weak Grids: Many beautiful, pristine locations have less robust grid infrastructure. Connection costs
are high, and power quality can be poor.

¢ Sky-High Demand Charges: Utilities often charge commercial customers based on their highest 15-minute
power draw each month. A single spike from simultaneous AC, pool pumps, and kitchen loads can cost
thousands.

* The "Green" Promise: Guests are savvy. They expect your operations to match your marketing. Relying on a
diesel generator during a grid failure breaks that trust.

I've seen firsthand on site how these factors eat into profitability and operational calm. A report by the National
Renewable Energy Laboratory (NREL) highlights that commercial energy costs can be reduced by up to 30% with
strategic storage, not just by saving energy, but by reshaping how and when you use it.

Why High-Voltage DC? It's Not Just a Spec Sheet Item

Let's demystify the "high-voltage DC" part. Most solar arrays produce DC power. Traditional battery systems take that
DC, convert it to AC for the building, then back to DC to store in the battery, then back to AC to use it. Every
conversion loses energy, around 2-3% each time. A native high-voltage DC system connects more directly with your
solar PV at a higher electrical voltage. This means fewer conversion steps, simpler components, and higher overall
system efficiencyoften 2-5% higher than traditional AC-coupled systems. That might not sound like much, but over a
20-year lifespan of a 5MWh system, that's a massive amount of energy saved.
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The Benefits Breakdown: Where the 5SMWh HV DC BESS Shines

So, for an eco-resort, what does this technology tangibly deliver?

¢ L ower Levelized Cost of Storage (LCOS): This is the big one. Higher efficiency and reduced equipment (like
fewer large inverters) lower your lifetime cost per kWh stored. The higher the voltage, the lower the current for
the same power, which allows for thinner, less expensive copper cablinga significant saving in large installations.

e Superior Footprint & Scalability: A 5SMWh HV DC system is typically more power-dense. We're talking about
one or two containerized units versus several. For resorts where landscape and space are premium assets, this is a
major win. Need to scale to 10MWh later? The architecture often makes it more straightforward.

* Enhanced Safety & Control: This is crucial. High-voltage DC systems designed to standards like UL 9540 and
IEC 62933 incorporate advanced DC arc-fault detection and isolation. From a thermal management
perspective, having fewer high-power conversion points means fewer concentrated heat sources to manage,
leading to a more stable and safer operating environment. Proper thermal management is what ensures your
battery’'s lifespan matches its warranty.

¢ Grid-Forming Capability: In a microgrid scenario (like when the main grid fails), a modern HV DC BESS can
"black start" and create a stable, clean voltage and frequency signal for your resort's entire network, seamlessly
picking up critical loads. This is a game-changer over noisy generator backup.

The Drawbacks & Realities: What They Don't Always Tell You Upfront
Let's be real over our coffee. No technology is a silver bullet.

¢ Higher Upfront Technology Cost: The power conversion system (PCS) for HV DC can have a higher initial
price tag than standard AC inverter cabinets. You're paying for advanced, integrated engineering.

* Specialized Design & Integration: This isn't an off-the-shelf plug-and-play solution for every contractor. It
requires design partners and integrators, like us at Highjoule Technologies, who deeply understand both the DC
system architecture and the specific safety codes like IEEE 1547 for grid interconnection. The wrong design can
negate all the benefits.
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You become more tied to your technology provider for long-term support. That's why we've built a localized
service network in key EU and US marketsbecause we know that's a legitimate concern for operators.

* Not Always the Right Size: A 5SMWh system is a serious investment. For a smaller resort with lower, more
consistent demand, the economics might favor a smaller, modular AC-coupled system. The key is an honest,
data-driven load and generation analysis.

A Case in Point: Learning from a Mountain Resort

Let me share a condensed story from a project in the Colorado Rockies. A high-end, remote resort wanted to phase out
its diesel generators and increase solar consumption. Their challenge was peak shaving during winter holiday weeks and
maintaining power quality during frequent grid sags.

We deployed a containerized 5MWh HV DC BESS, coupled with their existing 1.5MW solar farm. The DC coupling
allowed the solar to directly charge the batteries at high efficiency, even during mild grid disturbances. The system's C-
ratebasically, how fast it can charge or discharge relative to its total capacitywas perfectly matched to handle their two-
hour peak evening periods without stress.

The result? They cut their demand charges by over 40% in the first year, achieved a 92% reduction in generator

runtime, and now use the BESS for voltage support, improving power quality for sensitive hotel equipment. The project
passed rigorous UL and local utility inspections because the system was designed with those standards as a foundation,

not an afterthought.
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Making the Decision: Key Questions from the Field
So, how do you move forward? Don't start with the technology spec. Start with your business and site realities.

e What is your precise load profile? Get a year's worth of 15-minute interval data from your utility.
e What are your top priorities? Is it pure ROI, resilience, sustainability branding, or a mix?

* What is the grid's true capability and cost structure at your location? Talk to your utility planner.
* Does your team or prefer d__ partner hv t_e.expertisie to m_rp‘gr_e 2 advanced system?
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At Highjoule, we often begin this conversation not with a brochure, but with a collaborative modeling session, using
tools to project your LCOS under different scenarios. The goal is to match the technologywhether it'sa HV DC 5MWh
workhorse or a different configurationto your unique energy fingerprint.

The path to true energy resilience for eco-resorts is clearer than ever, but it's paved with both incredible opportunities
and practical considerations. What's the one energy challenge that keeps you up at night regarding your property's
sustainability goals?
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