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A Practical Guide to Installing High-voltage DC BESS for Telecom Base
Stations

Honestly, if I had a dollar for every time a telecom operator told me their backup power situation keeps them up at
night, I'd probably be retired on a beach somewhere. The pressure is real. You're managing hundreds, maybe
thousands of sites, each one a critical node in the network. Grid outages happen. Diesel generators are noisy, have
emissions headaches, and need constant refueling. And let's be real, the old lead-acid battery banks? They take up a ton
of space, their performance degrades fast, and their maintenance cycle is a constant operational drain.

This is where High-voltage DC Battery Energy Storage Systems (BESS) are changing the game for telecom. They're
quieter, more compact, have a longer lifespan, and can do more than just backupthey can shave peak demand charges
and integrate renewables. But here’s the catch I've seen firsthand on site: the installation process is where many projects
stumble. A misstep here doesn't just cause delays; it can introduce safety risks or compromise the system’s 20-year design
life.

So, grab a coffee. Let's walk through the step-by-step installation of a High-voltage DC BESS for a telecom base station.
I'll share the practical, on-the-ground insights you won't find in a generic manual, focusing on the North American and
European standards like UL and IEC that are non-negotiable for your market.
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The Real Problem: It's More Than Just Plugging In Batteries

The industry is buzzing about BESS. The International Energy Agency (IEA) reports global energy storage capacity is
set to multiply exponentially this decade, with telecom and datacenters being key drivers. But between ordering a sleek
containerized BESS and having it reliably powering your site, there's a gulf filled with logistical, regulatory, and
technical complexities.

I've seen projects where the foundation wasn't perfectly level, leading to stress on the container frame. Others where the
DC cabling wasn't torqued to spec, creating a hot spot that degraded connections over time. One site even had the
ventilation intake facing a dusty road, compromising the thermal management system. These aren't small oversights;
they're threats to your Levelized Cost of Energy (LCOE)the total lifetime cost of your storage asset. A poor installation
increases maintenance, reduces efficiency, and shortens lifespan, blowing your financial model out of the water.

Why the Installation Phase is Your Make-or-Break Moment

Think of installation as the foundation of a house. You can have the best materials, but if the foundation is flawed,
everything built on it is at risk. For a BESS, this phase directly impacts:

» Safety: High-voltage DC systems (often 1500V DC now) carry significant arc-flash risks. Improper handling or
commlssmnlng |s dangerous Compllance with UL 9540 (energy storage system safety) and IEC 62619 (safety for
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¢ Performance & Lifespan: A battery’s life is deeply tied to its operating environment and electrical stress. Precise
installation ensures even current distribution (balancing) and optimal cooling, which directly affects cycle life.

* Warranty & Insurance: Most manufacturers' warranties and insurer policies are void if installation deviates from
their certified procedures or applicable national electric codes (NEC in the US, etc.).
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The Highjoule Field-Proven, Step-by-Step Installation Guide

Based on our deployments from Texas to Bavaria, here's our distilled, practical process. At Highjoule, we bake this
methodology into every project, because consistency is key to safety and performance.

Phase 1: Pre-Site Delivery & Preparation (The "Measure Twice" Phase)

1. Site Audit & Foundation: This isn't just a visual check. We verify soil bearing capacity, ensure the concrete pad is
perfectly level (we're talking millimeter tolerance), and confirm all anchor points match the BESS container drawings.
Conduit for cables must be pre-laid.

2. Permitting & Utility Coordination: We handle the paperwork mazebuilding permits, electrical interconnection
agreements, fire department notifications. For telecom sites often in remote areas, confirming utility
disconnect/reconnect schedules is critical.

3. Delivery Logistics: A 40-ft BESS container is a large load. We plan the route, check bridge heights, and schedule
crane operation. On-site storage for the unit before placement must be planned.

Phase 2: Physical Installation & Mechanical Completion

4. Positioning & Anchoring: Using a certified crane operator, the unit is carefully placed. We then use laser levels to
confirm alignment before torquing the seismic-grade anchors to exact specification. This step is vital for structural
integrity.

5. External Connections: This is where precision matters. DC cables from the solar field (if present) and AC cables from
the grld/Ioad are connected. Every lug connectlon gets a callbrated torque wrench application and is marked with a




6. Ventilation & Thermal System Check: We clear all intake and exhaust grills, test the HVAC system independently,
and verify ambient temperature sensors are correctly placed. A blocked vent is a common, easily avoided failure
point.

Phase 3: Electrical Commissioning & System Go-Live

7. Pre-Energization Checks: A full insulation resistance (megger) test on all DC cables. Verification of all grounding
connections (system ground, equipment ground). Confirmation that all safety disconnects and breakers are in the "OFF"
position.

8. Controlled Energization: We bring the system online in a strict sequence: auxiliary power first, then DC bus, then
battery racks one by one. We monitor for any abnormal voltages or currents at each step. The Battery Management
System (BMS) is booted and initial communication with all battery modules is verified.

9. Functional & Performance Testing: This is the final exam. We run the system through its paces: a simulated grid
outage test to ensure seamless transition to backup, charge/discharge cycles at various C-rates to validate performance,
and a full test of the fire suppression and gas detection system. All data is logged against the system's performance
guarantee.

Case in Point: A German Netzoperator's Challenge

Let me give you a real example. A major network operator in North Rhine-Westphalia, Germany, had a cluster of base
stations in a region prone to brief but frequent grid sags. Their old VRLA batteries were failing to handle these micro-
outages, leading to dropped calls. They needed a resilient, low-maintenance solution.

The Challenge: Tight space within existing equipment shelters, strict German building and electrical codes (VDE,
aligning with IEC), and a requirement for remote monitoring integration into their existing Network Operations Center
(NOC).

The Highjoule Solution & Installation: We provided a skid-mounted, high-voltage DC BESS designed to fit through a
standard doorway. The installation was a masterclass in planning:

1. We prefabricated all DC busbars and cables in our factory to millimeter accuracy, minimizing on-site work.

2. Our local team executed the installation over a weekend during a planned site maintenance window, minimizing
network impact.

3. The critical step was the integration of our BMS data stream into the client's NOC via a secure, standardized
protocol (like IEC 61850). This wasn't an afterthought; it was part of the commissioning checklist.

The Result: The sites now ride through grid disturbances flawlessly. The operator has real-time visibility into battery
health and state-of-charge across all sites, turning a cost center into a manageable, optimized asset.




Expert Corner: Decoding C-rate and Thermal Management
You'll hear these terms a lot. Let's demystify them with some field sense.

C-rate: Simply put, it's how fast you charge or discharge the battery. A 1C rate means using the full battery capacity in
one hour. A 0.5C rate means using it over two hours. For telecom backup, you typically don't need a super high C-rate
(like 2C or 3C used for grid frequency regulation). A moderate C-rate (0.5C-1C) is kinder to the battery chemistry and
extends its life. The installation affects this because poor connections or undersized cables create resistance, which forces
the battery to work harder (effectively increasing its stress) to deliver the same power.

Thermal Management: This is the unsung hero. Lithium-ion batteries perform best and live longest within a tight
temperature band (usually 20-25C). Our BESS units use active liquid cooling for precise control. During installation,
ensuring the coolant lines are bled of air and the external heat exchanger has clear airflow is crucial. I've seen a 15%
reduction in usable cycle life on a system where the cooling was slightly underperforming due to an installation
oversight. Good thermal management directly lowers your LCOE by maximizing the asset's productive lifespan.

What's Your Biggest Installation Hurdle?

Look, every site has its quirks. A historic district in Italy, a remote mountaintop in Colorado, a congested urban rooftop
in London. The principles of safe, standards-compliant installation remain the same, but the execution requires
adaptability and deep local experience.

At Highjoule, our product designfrom UL 9540A fire-tested enclosures to our plug-and-play internal DC busaims to
simplify the on-site work. But our real value is the 20 years of lessons learned that we pour into our project planning and
field execution guides. We don't just ship a container; we deploy a guaranteed-performing asset.

So, what's the specific hurdle you're facing for your next telecom BESS rollout? Is it local permitting, space constraints,
or integrating with legacy power equipment? Let's talk shop.
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