Step-by-Step 5SMWh Modular BESS Installation for Mining: Scaling Best
Practices
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From Blueprint to Site: A Real-World Walkthrough of a Scalable 5MWh
BESS Build

Hey there. Let's grab a virtual coffee. If you're reading this, you're probably wrestling with the idea of deploying a large-
scale Battery Energy Storage System (BESS). Maybe for a microgrid, maybe for peak shaving at an industrial plant. The
promise is hugereliability, cost savings, decarbonization. But the path to getting those containers on the ground and
humming? That's where the headaches start, especially when you're talking remote sites or complex integrations.

I've been on more dusty, windy, and challenging sites than | can count over the last two decades. Honestly, the gap
between a supplier's datasheet and a system working flawlessly on day one is where projects are won or lost. Today, |
want to pull back the curtain on a specific project: the step-by-step installation of a scalable, modular 5SMWh utility-scale
BESS for a mining operation in Mauritania. Why this one? Because it crystallizes almost every major pain pointand
solutionwe see in the global market, especially when aligning with the rigorous standards you expect in North America
and Europe.
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The Real Problem: It's More Than Just Batteries

The common thinking? "We need 5 megawatt-hours of storage. Let's buy it and install it." The reality is far messier. I've
seen firsthand on site how the initial focus on pure capacity ($/kWh) quickly shifts to a barrage of logistical and technical
nightmares.

The Pain Points, Amplified:

¢ Site Suitability & Civil Works: Not every patch of land is ready for a 50-ton container. Unexpected ground
conditions can blow budgets and timelines. The National Renewable Energy Lab (NREL) has noted that
"balance-of-system™ and soft costs can constitute up to 30-40% of total BESS project costs, much of it tied to site
prep and interconnection.

¢ The Integration Tangle: Getting the BESS to talk seamlessly with existing solar arrays, diesel gensets, and the
mine's SCADA system. One protocol mismatch can stall commissioning for weeks.

e Scalability Anxiety: You might need 5MWh now, but what about in 18 months? Traditional monolithic systems
make expansion a major, costly retrofit.

* The Standards Maze: Especially for my colleagues in the US and EU, navigating UL 9540, IEC 62933, and
local fire codes isn't optionalit's foundational for insurance, financing, and safety. A system not designed for these
from the get-go is a non-starter.

Why "Scalable Modular" Isn't Just a Buzzword

This is where the paradigm shifts. A modular BESS isn't just about pre-fab containers. It's a philosophy of deployment.
Think of it like building with high-performance LEGO blocks. Each "block™ or module is a self-contained unit with its
own battery racks, thermal management and power conver5|on At nghjoule our approach is to deS|gn these modules
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The core advantage? It directly attacks those pain points. Uncertain site? You can stage and test modules off-site. Need
to scale? Add another identical module alongside. Worried about standards? Each module is certified as a unit, so the
assembled system inherits that compliance. It de-risks the project in a way traditional designs simply can't.

The Mauritania Walkthrough: A 5MWh Case Study

Let's get concrete. The Mauritanian mining site needed reliable power to reduce diesel consumption and ensure
operational continuity. The challenge: a remote location, high ambient temperatures, and a need for future expansion.

Our Step-by-Step Approach:

1. Pre-Fab & Pre-Test (The Game Changer): All 5MWh worth of modular containers were fully assembled and put
through a full load test cycle at our facility. This included full functional testing against the mine's specific grid
codes and communication protocols. We essentially replicated the site conditions in a controlled environment.
This meant shipping known-good assets, not a box of parts.

2. Minimized On-Site Civil Work: Because the modules are designed with integrated mounting and cabling
raceways, the site prep was streamlined to foundation pads and conduit stubs. We avoided the need for a custom-
built, permanent power house.

3. Parallel Installation & Commissioning: This is the magic. Instead of installing one giant system sequentially,
teams could work on multiple modules in parallel. Electrical connections are standardizedlike plugging in units.
One module could be undergoing final commissioning while the next was being positioned.

4. Future-Proofing the Site: The layout explicitly left space and pre-wired connection points for two additional
2.5MWh modules. When the mine expands, adding capacity will be a matter of dropping in new units and
updating the system controller softwarea process measured in days, not months.

This methodology mirrors best practices we've used in projects from a California industrial park to a German
manufacturing facility. The principles of modularity, pre-testing, and design for expansion are universal, but they're
absolutely critical when dealing with the harsh, remote conditions typical of mining or isolated microgrids.

The Tech ain: C-Rate, Thermal Management & LCOE
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Let's demystify a few terms that are crucial for your project's economics and performance, explained without the jargon.

¢ C-Rate (The "Speed" of Your Battery): Simply put, it's how fast you can charge or discharge the battery relative
to its size. A 1C rate means a 5MWh system can deliver 5SMW for one hour. A 0.5C rate means it delivers
2.5MW for two hours. For a mining operation needing short, high-power bursts for equipment, a higher C-rate
might be optimal. For long-duration solar shifting, a lower C-rate is often more cost-effective. The beauty of a
modular system is you can sometimes mix and match modules with different C-rates for different jobs on the
same site.

¢ Thermal Management (The Unsung Hero): This is the HVAC system for your batteries. In Mauritania's heat, it
was the #1 design priority. Poor thermal management kills battery life and is a major safety risk. We use an
independent, closed-loop liquid cooling system in each module. It's more efficient than air conditioning,
maintains even cell temperatures, and is designed to meet the stringent thermal runaway containment
requirements within UL 9540A. This isn't an area to cut corners.

® L COE - Levelized Cost of Energy (The True Cost Metric): Don't just look at upfront capital cost. LCOE factors
in the total cost over the system's life (installation, financing, maintenance, degradation) divided by the total
energy it will dispatch. A slightly more expensive system with superior thermal management and modularity will
have a much lower LCOE because it lasts longer, needs less maintenance, and retains its capacity. This is the
calculation that wins over CFOs.

Bringing It Home: Lessons for Your Next Project

So, what's the takeaway for your utility-scale or large commercial/industrial project? The Mauritania case isn't an
outlier; it's a template.

Ask Your Supplier These Questions:

¢ "Can you show me a standardized, repeatable installation sequence for your system?"

* "|s each module UL 9540 / IEC 62933 certified as a unit, or is certification only for the final assembled system?"
(The former is far less rlsky)
* "What is h process for adding capacity i ear ? Whai wgrlcweuld be need ed'?"
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¢ "Can we witness full system testing, including grid interaction, before it ships?"

At Highjoule, this modular, pre-tested approach is baked into our DNA. It reduces your timeline, contains your costs,
and most importantly, gives you a predictable, reliable asset from day one. The goal isn't just to sell you a battery
container. It's to deliver a predictable outcomeenergy resilience and savingswith as little on-site drama as possible.

What's the biggest hurdle you're anticipating in your next storage deployment? Is it the interconnection process, the
total cost of ownership model, or something else entirely?
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