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When the Mine Needs Power Yesterday: The Real Talk on Hybrid Solar-
Diesel Systems

Honestly, if I had a dollar for every time a mining operations manager called me with that urgent, slightly desperate
tone C "We've got a new site, the grid connection is two years out, and we need reliable power next month™ C I'd have
a very nice retirement fund. This scenario, from the outbacks of Australia to the remote sites in Mauritania and Nevada,
is where the rubber meets the road for energy solutions. It's also where the concept of a rapid-deployment hybrid solar-
diesel system with battery storage (BESS) gets thrown around a lot. Having spent more than two decades on these dusty,
demanding sites, | want to share a candid, boots-on-the-ground perspective on the real benefits and the often-
underestimated drawbacks of this approach, especially for our friends in operations facing stringent US and EU
compliance standards.
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The Remote Power Dilemma: More Than Just Fuel Costs

Let's cut to the chase. The traditional answer to remote mining power has been diesel gensets. Lots of them. The
problem isn't just the eye-watering fuel bills, which the International Energy Agency (IEA) notes can constitute over
40% of a remote site's operating costs. It's the logistical nightmare. I've seen convays of fuel trucks snaking through
precarious terrain, each one a cost, a safety risk, and a scheduling headache. Then there's the noise, the emissions (a
growing concern for ESG reports), and the sheer maintenance burden of running gensets 24/7. The "pain" here is multi-
layered: financial, operational, and increasingly, reputational.

But here's the agitation point: while everyone knows renewables are the future, mining operations can't wait for a
perfect, permanent utility-scale solar farm to be permitted and built. They need power now to start generating revenue.
This creates a dangerous tension between short-term necessity and long-term strategy. 1've witnessed sites lock
themselves into expensive, suboptimal power contracts for years just to get started, making it harder to integrate smarter
solutions later.

The Hybrid Promise: What Rapid Deployment Really Offers

This is where the modern rapid-deployment hybrid system shines. We're not talking about a permanent, civil-
engineering-heavy plant. We're talking about containerized, plug-and-play solutions. A typical setup we've deployed,
like for a copper exploration site, involves:

e Solar PV Arrays: Pre-fabricated, ground-mounted systems that can be unrolled and connected in weeks, not
months.

¢ Battery Energy Storage System (BESS): The true brain of the operation. UL 9540-certified containers that store
solar energy and manage the dance between solar, diesel, and load.

¢ Existing Diesel Gensets: They don't get scrapped; they become the reliable backup, now operating far more
efficiently.
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load and peak shaving, you drastically cut fuel consumption and genset runtime. I've seen sites achieve 40-60% fuel
savings from day one. The second major win is scalability and redeployment. If the mine life ends or the grid arrives,
you can pack up your solar and BESS assets and move them to the next site. That's a huge capex advantage.

The Hidden Challenges: What Brochures Don't Tell You

Okay, time for some firsthand reality checks. The "rapid deployment" label is seductive, but it can mask complexity.

1. The Integration Headache: Getting a new BESS, legacy gensets, and variable solar output to work in perfect
harmony is not trivial. The control system is everything. A poor setup leads to "diesel hunting" (gensets constantly
ramping up/down), increased wear, and even system instability. It requires deep expertise in power electronics and
controls, something we've honed at Highjoule across hundreds of megawatts deployed.

2. The "Compliance Gap" for Mobile Assets: This is a big one for operators eyeing the EU or US markets. A
containerized BESS for rapid deployment must still meet the same rigorous safety standards (UL 9540, IEC 62933) as a
permanent installation. I've seen projects delayed because the BESS vendor couldn't provide full certification
documentation for the integrated system. You can't compromise on safety, period.

3. Thermal Management in Harsh Climates: Mention Mauritania or the Arizona desert, and | think of heat. Battery
performance and lifespan are critically tied to temperature. A BESS container sitting in 45C ambient heat needs a world-
class thermal management system. Not all "rapid" solutions have this engineered robustly, leading to premature

capacity fade. We design our systems with redundant cooling and precise climate control, because a failed battery in a
remote location is a catastrophic operational halt.

Getting It Right: The Non-Negotiables for a Successful Hybrid System
So, how do you capture the benefits and sidestep the drawbacks? Based on my site experience, here's your checklist:

® Prioritize Certified
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bureaucracy; it's your insurance policy.

¢ Demand Sophisticated Controls: The energy management system (EMS) must have proven logic for seamless
genset synchronization, load forecasting, and state-of-charge management. Ask for case studies.

¢ Plan for the Full Lifecycle: Consider the C-rate C basically, how fast you charge/discharge the battery. A system
designed for gentle, daily cycling will die quickly if asked to handle violent, frequent load spikes from mining
equipment. Right-size the battery for the duty cycle.

e Factor in O&M from Day One: Who will monitor it? Who will service it? Choose a partner with local or
regional service capabilities. At Highjoule, our connected monitoring platform and service network mean we can
often diagnose and guide fixes remotely, preventing a minor issue from becoming a site shutdown.

A Real-World Look: Lessons from the Field

Let me give you a non-proprietary example from a critical minerals site in the Western US. The challenge was classic:
rapid expansion needed more power, but the substation upgrade was 18 months away. They brought in additional
diesel gensets as a temporary fix, but fuel costs and noise were spiraling.

We deployed a 2.5 MW/5 MWh UL 9540-certified BESS alongside a 3 MWp solar array, all integrated with their
existing genets. The key was our EMS's "diesel-off" logic, which allowed the gensets to shut down completely during
high solar hours, with the BESS smoothing any load variations. The result? A 55% reduction in diesel consumption in
the first year, and the system was online in under 14 weeks from contract sign. The BESS's advanced thermal
management handled the desert summer without derating. Now, when the grid upgrade is complete, that same BESS
will be redeployed for peak shaving and backup, protecting their new connection charges.

The bottom line? A rapid-deployment hybrid system is a phenomenally powerful tool for the mining industry. It's not a
fantasy; it's a practical, cost-saving reality. But its success hinges on treating it as a sophisticated piece of power
infrastructure, not just a commodity box. It requires expertise in integration, an unwavering commitment to safety
standards, and a partner who thinks about your total cost of ownership, not just the delivery date.

What's the biggest energy pain point you're grappling with at your remote site? Is it the fuel logistics, the emissions
profile, or the race to secure temporary power? I'm always curious to hear what keeps other operations managers up at
night C often, that's where the next great solution is born.
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