Real-world Case Study: 20ft High Cube PV Storage System for Public
Grids
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When the Grid Needs a Partner: A Real-World Look at 20ft
Containerized Storage

Hey there. Grab your coffee. | want to talk about something I see utilities and large energy consumers wrestling with
every single day. It's not just about adding more solar or wind C that's the easy part now. The real puzzle is what
happens next. How do you take that intermittent, beautiful, clean power and make it a reliable, dispatchable asset for
the public grid? Honestly, 1've been on sites from California to North Rhine-Westphalia where the excitement of a new
PV farm is quickly tempered by the gritty reality of grid integration. That's where our story C and a very specific,
pragmatic solution C begins.
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The Real Problem: More Than Just Backup Power

The conversation has shifted. It's no longer "if" we need storage, but "what kind" and "how" we deploy it effectively for
public utility-scale applications. The core pain point | see isn't a lack of technology; it's a mismatch between ambitious
renewable goals and the practical, safe, bankable assets needed to support the grid. Utilities are tasked with balancing
three conflicting mandates: increasing renewable penetration, maintaining unwavering grid stability (frequency,
voltage), and doing it all while managing the long-term cost of energy C the Levelized Cost of Electricity (LCOE). A
simple battery bank won't cut it. You need a system.

Why It Hurts: The Cost of Getting It Wrong

Let's agitate that pain point a bit. I've seen firsthand on site what happens when storage is an afterthought. A project in
the Southwest U.S. comes to mind C a massive solar field feeding into a substation. When cloud cover rolled in, the
rapid ramp-down caused voltage dips that triggered protection systems. The "solution” was to curtail solar production
aggressively, wasting clean energy and revenue. According to the National Renewable Energy Laboratory (NREL), such
integration challenges can shave 5-15% off the potential value of a renewable asset. That's millions left on the table. On
the safety side, we all remember the headlines. A poorly managed thermal event doesn't just damage equipment; it
shatters investor confidence and can set local regulations back years. Standards like UL 9540 and IEC 62933 aren't
bureaucratic red tape; they're the hard-won lessons from past failures, written down to keep people and projects safe.

The Containerized Answer: Why a 20ft High Cube?

So, what's the path forward? This is where the real-world case for a pre-engineered, containerized BESS, specifically the
20ft High Cube format, becomes so compelling. It's not a novelty; it's a pragmatic response to the pain points. Think of
it as a "grid appliance" C a fully integrated, tested, and certified unit that arrives on a flatbed truck, ready to partner
with your PV array or wind farm. The 20ft High Cube isn't an arbitrary choice. It strikes the perfect balance between
energy density (typically 2-4 MWh per container, depending on cell chemistry) and practical logistics. It's a standard
shipping size, meaning easier transport, permitting familiarity, and flexible site layout. At Highjoule, we've built our
G1ridCore Series a,roun is form factor precisely b al site prgbling_gﬁg_id deployment, predictable
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footprint, and a design philosophy that starts with safety and serviceability.

A Case in Point: Stabilizing a Regional Grid

Let me give you a concrete example from a project we completed last year partnering with a municipal utility in
Germany. They had significant wind penetration but faced growing grid congestion and needed to defer a costly
substation upgrade. Their challenge was threefold: provide fast frequency response, enable time-shifting of wind energy,
and do it with a solution that had a guaranteed footprint and would pass the rigorous TV certification process.

We deployed a bank of four 20ft High Cube GridCore systems, totalling just over 10 MWh. The containerized
approach was key. Because each unit was pre-certified to IEC 62933 and featured a closed-loop, liquid-cooled thermal
management system, the local authority approvals were significantly streamlined. On site, the units were placed on
simple concrete pads, connected to the medium-voltage switchgear, and commissioned in weeks, not months. Now,
they're actively performing automated frequency regulation and storing excess night-time wind for the evening peak.
The substation upgrade? Deferred by at least 7 years. The utility's engineers have secure, walk-in access for
maintenance, and the system’s performance is fully transparent through our monitoring platform.

Under the Hood: The Tech That Makes It Work

Okay, so what's inside that makes this more than just a box of batteries? This is the expert insight part C the stuff we
geek out on. Let's break down two critical concepts in plain English:

e C-rate & Why It Matters for Grids: Simply put, C-rate is a measure of how fast you can charge or discharge the
battery. A 1C rate means you can fully discharge the system in one hour. For grid stability services like frequency
regulation, you need a high C-rate C think 2C or more C to inject or absorb power in seconds. Our GridCore
systems are engineered with this in mind, using cell chemistry and proprietary pack design to deliver high power
without sacrificing cycle life. It's about having the athleticism for the grid's sprints, not just the endurance for
long shifts.

* Thermal Managem
- AR P

Hero: This is where safety and lo

=

ngevity live. Batteries generate heat, and
. | o

i
i

—————— S T il e e



heat is the enemy of lifespan and safety. A passive air-cooled system in a 20ft container can create hot spots. We
use a liquid cooling system that precisely controls the temperature of every cell module. This isn't just about
preventing thermal runaway; it's about ensuring every cell degrades uniformly, which directly translates to a
longer system life and a lower, more predictable LCOE. It's the difference between a system that lasts 10 years
and one that delivers for 15+.

Optimizing LCOE isn't magic. It's the sum of these deliberate choices: high-efficiency components that reduce losses, a
thermal system that maximizes cycle life, and an architecture that minimizes balance-of-system costs. Every decision we
make in designing these containers is filtered through the lens of LCOE impact for the asset owner.

Making It Real: Deployment & The Long Game

The final piece is making all this theory work on your site, under your local codes. This is where a provider's experience
shows. A containerized system like ours is designed for this. The UL 9540 listing or IEC certification isn't just a sticker;
it's embedded in the design from day one. All the fire suppression, HVAC, and electrical safety systems are integrated
and tested as a single unit. For our clients in North America and Europe, this drastically simplifies the approval process
with AHJs (Authorities Having Jurisdiction).

And the relationship doesn't end at commissioning. A public utility asset needs to perform for decades. Our service
model is built on remote monitoring and predictive analytics C we can often flag a potential issue before it becomes an
outage C combined with local technical support partnerships for on-site service. The goal is to make this complex piece
of infrastructure feel like the most reliable, low-touch asset in your portfolio.

So, the next time you're looking at a grid integration challenge or a renewable asset that's not delivering its full value,
think about the partner it needs. Could a standardized, safe, and smart 20ft container be the pragmatic solution you've
been looking for? I'd love to hear what specific grid challenge you're facing.
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