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The Real Talk on Installing Hybrid Power for Telecom Sites: From
Blueprint to Live Network

Honestly, if I had a dollar for every time I've seen a telecom operator struggle with remote base station power, 1'd
probably be retired on a beach somewhere. We've all been there diesel generators screaming 24/7, fuel costs eating
profits, and that nagging worry about a power failure taking down a whole cell. Over the last two decades, from the
deserts of Arizona to the forests of Scandinavia, 1've deployed my fair share of power solutions. And let me tell you, the
shift to all-in-one integrated hybrid solar-diesel systems isn't just a trend; it's a survival kit for modern telecom. But
here's the kicker: a brilliant system design can be completely undone by a rushed or poorly planned installation. That's
what we're going to unpack today the real, step-by-step on-site process that turns a containerized unit into a rock-solid
power asset.
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The Silent Cost of Getting Installation Wrong

You wouldn't build a house on a shaky foundation, right? The same goes for a hybrid power system at a critical telecom
site. The industry's push for renewables is fantastic a report by the International Energy Agency (IEA) highlights the
massive potential for solar in telecom but the focus is often solely on the capex of the equipment. The real pain points
emerge during deployment. I've seen this firsthand: crews unfamiliar with DC coupling causing arc-flash hazards,
battery racks installed on uneven surfaces leading to thermal hotspots, and control wiring done in a way that makes
future diagnostics a nightmare. These aren't just "oops” moments. They directly impact your system's Levelized Cost of
Energy (LCOE), safety certifications, and most importantly, network uptime. A botched install can void UL or IEC
certifications in a heartbeat, turning a capital investment into a liability.

Why the "All-in-One" Approach is a Game-Changer

This is where the all-in-one, containerized hybrid system changes the game. Think of it as a power plant in a box, pre-
integrated and factory-tested. We're talking PV inverters, MPPT charge controllers, a UL 9540-certified battery energy
storage system (BESS), a diesel genset controller, and the power conversion system all talking to each other from day
one. The beauty for installation is the reduction of "interface risk." Instead of coordinating five different vendors on a
windy hilltop, your team is essentially placing a single, smart asset and connecting the inputs and outputs. It massively
compresses the critical path of the installation schedule and reduces the points of failure. For companies like Highjoule,
designing these systems to meet not just UL 1973 for batteries but the entire suite of IEEE 1547 for grid interconnection
(even if you're off-grid, it's a robustness benchmark) is what allows for this streamlined field process.

The Installation Blueprint: A 6-Phase Field Guide

Let's walk through the actual steps. This isn't a generic manual; it's the distilled version of what works across hundreds
of sites.
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Phase 1: Site Prep & Foundation More Than Just a Slab

This is the most overlooked phase. You need a level, compacted base, usually a concrete pad, designed for the dynamic
load of a full BESS container, not just its static weight. Drainage is critical you never want water pooling under or
around the unit. We always specify and often provide pre-fabricated cable trenches or conduits for the AC output to the
base station and the DC runs from the future solar array. Getting this right upfront saves days of remedial work later.

Phase 2: Delivery & Positioning The Big Lift

Using a qualified crane operator familiar with ISO container handling is non-negotiable. The unit should be lowered
onto pre-positioned levelling pads or anchors. The first thing we do is verify the cabinet's plumb and level. A degree off
here can cause door seals to fail or internal components to stress over time.

Phase 3: Mechanical & Electrical Hookup The Core Process

This is where sequence matters. First, we establish the equipment grounding electrode system, bonding the container
chassis to the site ground per NEC (US) or IEC 60364 standards. Then come the main power cables: the AC output to
the base station's distribution panel and the input from the diesel generator. We use torque wrenches on every single lug
a cold joint is a future fire risk. The DC solar inputs are connected last, with polarity checks done and redone before
closing the circuit. Honestly, a simple multimeter and a disciplined checklist are your best friends here.

Phase 4: Control & Communication Integration The "Smarts"

This is the nervous system. We connect the system's master controller to the generator's ATS (Automatic Transfer
Switch) logic, to the remote monitoring SCADA, and often to the telecom site's own NOC (Network Operations
Center). Configuring the setpoints when to cycle the generator, when to lean on solar and batteries is done in
collaboration with the site operator. The goal is to minimize generator runtime without ever risking the load.




We don't just flip a switch. We run a full protocol: insulation resistance tests, functional tests of every alarm and
shutdown circuit, and a simulated black-start to ensure the BESS can pick up the load seamlessly. We then cycle the
system through its primary operating modes solar-only, battery discharge, generator charging logging data at every step.
This generates the baseline performance report that future maintenance will be compared against.

Phase 6: Site Acceptance & Handover Knowledge Transfer

The final step is training the local site manager or maintenance crew. We walk them through the daily status check,
explain the meaning of key alarms, and leave a clear, site-specific operations manual. The handover isn't complete until
they're comfortable. Highjoule's service model includes this as standard, because a system is only as good as the people
who oversee it day-to-day.

A Tale from the Field: Northern California Site Retrofit

Let me give you a real example. We retrofitted a critical base station on a mountainous ridge in Northern California.
The challenge was brutal: replacing an aging, failing diesel-only system with zero tolerance for downtime. The site had
limited space and was accessible only by a steep service road.

The Highjoule Solution: We pre-commissioned a 60kW/120kWh all-in-one hybrid unit at our depot. It included a
40kW solar input ready for a future array. The installation was planned for a 36-hour window. The old generator was
kept as a temporary backup. The new container was placed on the existing, reinforced pad. Because the unit was pre-
integrated, we only had to make four main electrical connections and commission the controls. The switch-over was
done at 2 AM during lowest traffic. The system went live seamlessly, and the operator immediately saw a 70% reduction
in generator hours. The future-proofing paid off too they added the solar panels six months later with just a simple DC
string connection.

Beyond the Bolts: The Tech That Makes it Stick

When we talk about these systems internally, we obsess over two things: thermal management and C-rate. Let's
demystify them.

Thermal Management: Batteries hate being too hot or too cold. An integrated system lets us design a unified, N+1
redundant cooling system for the entire power electronics and battery rack. It's not an afterthought; it's core to the
architecture. This is what ensures performance in Death Valley or North Dakota winters and is a huge part of achieving
that 10,000+ cycle life.

C-Rate in Plain English: Think of C-rate as the "pace” of the battery. A 1C rate means a 100kWh battery can deliver
100kW for one hour. A 0.5C rate means it delivers 50kW for two hours. For telecom, where load is relatively steady, a
moderate C-rate (like 0.5C) is often perfect it's less stressful on the battery chemistry, extends lifespan, and optimizes
LCOE. An all-in-one system is engineered with this balance in mind from the start, unlike a pieced-together system
where the battery and inverter might be mismatched.

Your Next Steps: From Reading to Reliable Power

So, where does this leave you? If you're planning a telecom power upgrade or a new greenfield site, start by demanding
the installation plan alongside the equipment spec sheet. Ask the vendor: "Walk me through your Phase 3 electrical
sequence. What's your site acceptance test protocol?" Their answer will tell you everything. The right partner doesn't
just sell you a box; they provide a repeatable, safe, and efficient pathway to turn that box into resilient, cost-saving
power. What's the one remote site on your map that's keeping you up at night? Maybe it's time we sketched out the first
phase of a solution.

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

S = e " —



URL: https://glenproperty.co.za/articles/step-by-step-installation-of-all-in-one-integrated-hybrid-solar-diesel-system-for-telecom-
base-stations



http://www.tcpdf.org

