Step-by-Step Installation of Liquid-Cooled BESS for EV Charging
Stations: A Practical Guide
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The Real Problem: Why "Just Add Batteries" for EV Charging Is a Recipe for
Headaches

Honestly, I've been on-site for enough "surprise” projects to see the pattern. A business decides to install a dozen DC
fast chargers. The utility quote comes back, and the demand charges and grid upgrade costs are staggering. The
solution seems obvious: pair it with a Battery Energy Storage System (BESS). The thinking is, "It's a container, just drop
it and plug it in, right?" That's where the real-world headaches begin. I've seen projects delayed by months because of
overlooked local fire codes, or systems that underperform because the thermal management couldn't handle back-to-
back charging sessions in a Phoenix summer. The core problem isn't the technologyit's the installation process. Getting
a liquid-cooled BESS from the truck to fully operational, compliant, and optimized for EV charging duty cycles is a
complex dance. Miss a step, and you compromise safety, efficiency, and your return on investment.

Why It Matters More Than You Think: Cost, Safety, and Grid Stability

Let's agitate that pain point a bit. A botched or inefficient installation doesn't just mean a delay. It directly hits your
wallet and risk profile. According to the National Renewable Energy Laboratory (NREL), improper thermal
management can accelerate battery degradation by up to 200% in high-cycling applications like EV charging. That
turns your 10-year asset into a 5-year liability. On the safety front, standards like UL 9540 and IEC 62933 aren't just
paperworkthey are a direct response to real-world failure modes. A non-compliant installation can void insurance and
create liability nightmares. Finally, for the grid, a poorly integrated BESS can cause more instability than it solves,
leading to utility pushback. The installation is where theory meets the dirt, concrete, and electrical conduits of reality.

The Solution: A Methodical, Site-Proven Installation Process

So, what's the answer? It's replacing the "drop-and-plug" mentality with a disciplined, step-by-step methodology. At
Highjoule, based on two decades of deploying systems from Texas to Bavaria, we've refined this into a repeatable
process that prioritizes safety, compliance, and long-term performance. This isn’t just about connecting wires; it's about
integrating a complex electromechanical and thermal system into your specific site to serve a dynamic, high-power load.
Let me walk you through the six critical phases we follow on the ground.

Step 1: The Pre-Installation Site Assessment (The Most Critical Step)
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* Geotechnical & Civil Data: Soil bearing capacity for the 20-40 ton container, drainage plans to avoid water
pooling.

¢ Electrical Pathway: Exact route from the main service panel or transformer to the BESS pad, including conduit
sizing and voltage drop calculations.

¢ Thermal Environment: Sun exposure, ambient temperature ranges, and proximity to other heat sources. For
liquid-cooled systems, we also plan the coolant line routing and potential heat rejection locations.

¢ Regulatory Landscape: Local AHJ (Authority Having Jurisdiction) requirements, fire department access, specific
amendments to NFPA 855, and noise ordinances for cooling fans/pumps.

This phase creates the master playbook. Skipping it is like building a house without a blueprint.

Step 2: Foundation & Utility Tie-In: Getting the Basics Right

With the plan approved, civil work begins. The foundationtypically a reinforced concrete padmust be perfectly level and
to spec. Simultaneously, electricians prepare the utility interconnection point. This is where adherence to IEEE 1547 for
grid interconnection and the utility's specific requirements is paramount. We install the required switchgear, breakers,
and metering cabinets. Honestly, I've seen this firsthand: coordinating the utility crew with the civil crew is a project
management test. A delay in one stalls the other.

Step 3: Un-crating, Placement, and Mechanical Hookup

Delivery day. Using a certified crane operator, the liquid-cooled BESS container is carefully lifted and placed on the
pad. The first mechanical action is securing it with seismic or hurricane ties as per local code. Then, we connect the
external cooling loop. For a liquid-cooled system like ours, this involves connecting insulated supply and return lines to a
dry cooler or chiller system. These connections are pressure-tested immediately for leaksa small leak at 1 atm during
testing prevents a big problem at operating pressure.




to manufacturer specification (a missed detail that causes hot spots). The grounding system is bonded to the site's main
ground gridcritical for safety and surge protection. Before energizing, we perform a full suite of megger tests (insulation
resistance) and continuity checks. Then, we bring the system online in stages, starting with the auxiliary power for the
control systems and thermal management pumps.

Step 5: The Liquid Cooling Loop: Activating the Thermal Heart

This is the differentiator. With auxiliary power live, we activate the thermal management system. The glycol-water mix
is circulated, and the system is bled of airtrapped air is a killer for pump efficiency and cooling. We verify flow rates
through each battery module rack and check for even temperature distribution across all cells. The system is run
through setpoints, ensuring it kicks in at the right temperature thresholds. A properly commissioned liquid cooling
system is what allows the BESS to handle the high C-rate discharges of multiple simultaneous fast chargers without
breaking a sweat.

Step 6: Final Testing, Grid Sync, and Handover
The final verification. We run integrated system tests:

¢ Functional Tests: Manual charge/discharge cycles to verify communication between the BESS controller and
the EV charging network's software (like OCPP).

¢ Grid Compliance Tests: Verifying ride-through, frequency response, and anti-islanding as per IEEE 1547 and
the utility agreement.

e Safety System Tests: Full activation of the smoke detection, gas suppression (if applicable), and emergency
shutdown sequences.

Only after all tests pass and the local AHJ signs off do we conduct the final handover training with your facility staff.

A Real-World Case: Smoothing Demand in a California Fleet Depot

Let's make this concrete. We deployed a 1.5 MWh liquid-cooled Highjoule system for a municipal fleet depot in
California last year. The challenge: They had 8 depot chargers for electric buses. Charging overnight was fine, but mid-
day top-ups between routes created a huge power spike, triggering demand charges and threatening their transformer
capacity.

The installation followed the steps above meticulously. The site assessment revealed space constraints, requiring a
custom cooling loop routing. During commissioning, we programmed the BESS for a specific duty cycle: slow charging
from the grid at night, then discharging at a 2C rate during the 30-minute bus layovers to cover the mid-day charging
peak. The liquid cooling was essential here. The result? They've cut their peak demand from the grid by over 80%
during critical hours, protecting their transformer and saving thousands monthly. The system’s stability in 100F+
weather proved the thermal design.

Expert Insight: It's All About the C-Rate and LCOE

Let me demystify two technical terms that are crucial for your EV charging project. First, C-rate. Simply put, it's how
fast you charge or discharge the battery. A 1C rate means using the full capacity in one hour. For fast-charging support,
you need high discharge C-rates (like 2C or more). But high C-rates generate intense heat. That's why liquid cooling
isn't a luxury; it's a necessity for longevity. It pulls heat directly from the cells, keeping them in the 25-35C sweet spot
even under heavy load.

Second, Levelized Cost of Storage (LCOS) C think of it as the "true cost" per kWh over the system’s life. A cheap, air-
cooled BESS might have a lower upfront cost, but if it degrades 30% faster under high C-rates, its LCOS is higher. A
properly installed liquid-cooled system, with superior thermal management, maintains capacity longer, directly
improving your LCOS and ROI. The installation process is what locks in that low LCOS from day one.

S = e " —



Making It Happen for Your Project

The journey from a concept to a humming BESS supporting your EV chargers is complex, but it doesn't have to be
chaotic. It requires a partner who views installation not as a final step, but as the foundational discipline that ensures
safety, compliance, and performance for the next 15 years. At Highjoule, our local deployment teams carry this
methodology from our first conversation to the final system handover. What's the biggest site constraint you're facing
for your upcoming charging expansion?
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