Wholesale Price of Black Start Off-grid Solar Generators for Telecom
Base Stations
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Beyond the Price Tag: What You're Really Buying with a Black Start
Capable Off-grid Solar Generator

Hey there. Let's grab a virtual coffee. If you're looking into wholesale prices for black start capable off-grid solar
generatorsespecially for keeping telecom base stations onlineyou're already thinking about the right things: reliability,
uptime, and of course, budget. But honestly, after two decades on sites from the Arizona desert to remote parts of
Scotland, I've learned the initial quote is just the opening chapter of the story. The real cost, and value, is buried in the
details of what that system can actually do when the grid goes dark and a community loses its lifeline.
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The Real Problem Isn't Just Power Outages

The problem we see across the US and Europe isn't a lack of backup power. Most telecom sites have a diesel genset.
The problem is how quickly and reliably that backup power kicks in, and what happens during the transition. A
traditional system might have a short-term battery to bridge the 10-30 seconds it takes for a diesel generator to start and
stabilize. But what if the generator fails to start? What if a storm has damaged fuel supply lines? That's where "black
start” capability becomes non-negotiable.

Black start means your energy storage system can boot itself up from a completely dead statezero grid powerand initiate
the entire site's re-energization. It's the difference between a system that needs a jump start and one that is the jump
start. For a remote base station, this isn't just convenient; it's what keeps first responders connected during a crisis.

The Staggering True Cost of Downtime

Let's agitate that pain point with some numbers. A study by the National Renewable Energy Laboratory (NREL)
highlights that for critical infrastructure, the cost of downtime can exceed $10,000 per hour, and that's before you factor
in regulatory fines and reputational damage. For a telecom operator, losing a cluster of base stations during a regional
blackout isn't just a service issue; it can become a public safety failure.

I've been on site after severe weather events. The scramble for fuel, the frantic diagnostics on a generator that sat idle
for months, the customer complaint spikesit's a high-stress, high-cost scenario. The initial "savings" from a cheaper, non-
black-start system evaporates in the first major outage. You're not just buying a battery; you're buying insurance with an
immediate response time.

Beyond the Diesel Generator: A New Standard for Telecom Resilience

So, what's the solution? It's an integrated, off-grid solar generator built around a sophisticated Battery Energy Storage
System (BESS) designed from the ground up for black start duty. This isn't a simple solar kit with some lead-acid
batteries. We're talking about a system where the BESS is the heart, pre-programmed to sense a grid failure, island the
site, and use its sqred energy to either power critical loads directly or to seamlpssw"gfﬁ a backup generator if neededall
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in milliseconds.
The "wholesale price™ here bundles several critical components:

¢ A high-cycle life, UL 9540-certified battery bank (like LiFePO4).

¢ An inverter/charger with advanced grid-forming capabilities (to create a stable "grid" from scratch).
¢ Integrated solar MPPT charge controllers.

* A master controller with logic for black start sequences and generator control.

All housed in a robust, weatherproof enclosure.

At Highjoule, our approach has always been to engineer this system as a single, cohesive unit. We've seen too many
projects fail because components from different vendors didn't communicate properly during a critical event. Our
systems are pre-integrated and tested under UL and IEC standards, so what you get is a validated solution, not a box of
parts.

On the Ground: A Rural Network's Transformation

Let me give you a real example from a project we completed in Northern California. A regional telecom provider had a
dozen base stations in fire-prone areas. Public Safety Power Shutoffs (PSPS) were a massive threat. Their old backup
systems were unreliable.

The Challenge: Ensure 72+ hours of backup power with zero dependency on fuel delivery during wildfires. The system
had to black start reliably every single time, often in smoky conditions that could clog air filters.

The Solution;: We deployed our containerized, black-start capable off-grid solar generators. Each unit combined a 120
kWh BESS with a sizable solar array. The BESS was the primary backup, with a small, efficient diesel generator as a
secondary backup only triggered if bad weather limited solar recharge for several days.

The Outcome: During the next PSPS event, these sites stayed up for over 96 hours. The BESS handled the initial
outage and dally cycllng, wh|Ie the generator only ran for a few hours at night. Fuel consumption dropped by over 85%
o , unit was justi ..w_n_a.,,ngle event t r‘h saved fuel,
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maintenance, and guaranteed uptime.

The Technical Details That Make or Break Your Investment

When you're evaluating quotes, here are a few insider tips. Ask about these specificsthey directly impact performance
and that long-term cost of ownership (LCOE):

e C-rate: This is how fast a battery can charge or discharge relative to its capacity. For black start, you need a high
discharge C-rate to provide the massive surge of power needed to "crank™ the site's electronics. A 1C rate is
good; 2C or higher is often needed for demanding sites. A low C-rate battery might be cheaper but could fail at
the critical moment.

* Thermal Management: This is huge. Batteries degrade fast if they get too hot or too cold. A passive cooling
system is cheap but ineffective in a sealed container in the Texas sun. An active, liquid-cooled thermal
management system, like we use, keeps cells at their ideal temperature year-round. This doubles or triples the
battery's lifespan, making the upfront price far more economical over 10+ years.

* Grid-Forming vs. Grid-Following: Your inverter must be "grid-forming." A standard, grid-following inverter
needs an existing grid signal to sync to. It's a follower. A grid-forming inverter can create a stable voltage and
frequency waveform from nothingthe essential engine of a black start. Never assume an inverter has this
capability; always verify.

Making Sense of the Wholesale Price

So, when you see a wholesale price, you're really looking at the cost of guaranteed resilience. A lower price might mean
compromises on battery chemistry, cooling, inverter capability, or safety certifications. In a market governed by UL
9540 (for the BESS itself) and IEC 62619 (for battery safety), cutting corners isn't just riskyit can be illegal.

Our philosophy at Highjoule is to build the system we'd want protecting our own critical infrastructure. That means no
compromises on the BESS core. It might mean our initial price isn't the absolute lowest on a spreadsheet, but our total
lifecycle cost (LCOE) almost always is, because the system lasts longer and performs flawlessly.

The right question isn't "What's the cheapest per KWh?" It's "What's the cost of guaranteed connectivity when
everything else is down?" If that's the calculation you're making, then you're ready to look beyond the price tag and into
the engineering. What's the one reliability challenge at your sites that keeps you up at night?
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