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The Real-World Math: Calculating ROI for a Grid-forming 5MWh BESS
at Your EV Charging Hub

Honestly, when I'm on site with clients looking at EV charging projects, the conversation always turns to the same
thing: "The grid connection is expensive," or "What happens when demand spikes and we can't charge vehicles fast
enough?" It's a real, tangible pain point. You're building the future of transport, but the electrical infrastructure feels
like it's from the past. That's where the idea of pairing charging stations with a large-scale battery comes in. But the big
question isn't just technicalit's financial. Is the investment worth it? Let's grab a coffee and talk through the real ROI of
deploying a grid-forming 5MWh Battery Energy Storage System (BESS) for EV charging stations. I've seen this
firsthand, and the numbers can be surprisingly compelling when you look beyond the sticker price.
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The Core Problem: Grid Constraints Meet EV Demand

The phenomenon is clear across both the US and Europe. Public fast-charging stations and fleet depots are creating
massive, localized spikes in power demand. Think about it: a row of 350kW chargers all firing at once. That's a huge
pull on the local transformer and distribution lines. Utilities are struggling to keep up. In many cases, getting a new
connection or upgrading an existing one for this kind of load can take years and cost millions. I've sat in planning
meetings where a 2-year wait for a transformer was the single biggest project risk. It's not just an inconvenience; it's a
direct blocker to business growth and meeting sustainability targets.

The Financial Pain: More Than Just Upgrade Costs

Let's agitate that pain a bit. It's not just the capital expenditure (CapEx) for a grid upgrade. There are ongoing costs.
Many commercial and industrial tariffs have hefty demand chargesfees based on your highest 15 or 30-minute power
draw in a billing cycle. An EV charging station is practically designed to maximize that peak, leading to punishing
monthly bills. Furthermore, according to the National Renewable Energy Laboratory (NREL), integrating high levels of
variable renewable energy (like solar for your charging station) requires advanced grid services to maintain stability.
Without a battery providing those services, you're missing potential revenue and may face curtailment. The financial
pain is multi-layered: high upfront connection costs, high ongoing demand charges, and missed revenue opportunities.

The Solution Unpacked: The 5MWh Grid-forming BESS

This is where the solution enters the chat. A grid-forming 5MWh utility-scale BESS isn't just a big battery; it's an
intelligent grid asset. The "grid-forming" part is key. Unlike traditional "grid-following" inverters that need a strong grid
signal to operate, grid-forming inverters can create their own stable voltage and frequency waveform. This means they
can black start a site (restore power after an outage) and, crucially, provide essential stability services to the local grid.
Paired with a 5MWh capacity, it becomes a workhorse for an EV charging hub.

https://www.nrel.gov


At Highjoule, when we design these systems, we think about them as a three-part solution: a demand charge manager
(smoothing peaks), a revenue generator (through grid services), and a grid resilience provider. Our containers are built
to UL 9540 and IEC 62933 standards from the ground upnot as an afterthought. This focus on safety and compliance is
non-negotiable, especially for deployments near public infrastructure.

The ROI Breakdown: From Costs to Revenue Streams

Alright, let's talk numbers. The ROI analysis for a 5MWh system hinges on balancing the total cost of ownership
against multiple revenue or savings streams.

Cost Side (CapEx & OpEx):

System Capital Cost: This includes the battery modules, grid-forming inverters, thermal management system,
container, and power conversion system (PCS). Prices vary, but this is your major investment.
Balance of System (BOS): Site preparation, foundation, electrical interconnection, and commissioning. Our local
deployment teams have seen this range from 20-30% of the system CapEx.
Operational Costs: Ongoing maintenance, software licenses, and potential warranty extensions. A robust
thermal management system, like the liquid cooling we integrate, is critical hereit directly impacts battery
longevity and reduces long-term degradation, a major factor in your Levelized Cost of Storage (LCOS).

Revenue/Savings Side:

Stream How It Works Potential Value
Demand Charge Reduction BESS discharges during charging

peaks, capping grid draw.
Can reduce monthly demand charges
by 30-50%, a direct, predictable
savings.

Energy Arbitrage Charge battery when electricity is
cheap (night), use/discharge when
expensive (day).

Varies by market price spread.

Frequency Regulation BESS responds in seconds to grid
frequency fluctuations (e.g., PJM,
CAISO markets).

High-value service, a key revenue
driver for grid-forming assets.

Renewable Firming Store excess solar/wind generation for
later use at chargers.

Increases renewable self-consumption,
reduces grid purchases.

Resilience & Backup Provides backup power for critical
operations during outages.

Hard to quantify but invaluable for fleet
operators or public stations.

The payback period can often land in the 4-7 year range, with an asset life of 15+ years. The International Energy
Agency (IEA) notes that system costs are falling while revenue stack opportunities are expanding, improving the business
case yearly.

A Case in Point: Learning from a Real Deployment

Let me give you a concrete example from a project we supported in Germany's North Rhine-Westphalia region. A
logistics company wanted to electrify its depot for 50 electric trucks but faced a 3-year delay for a grid upgrade. The
challenge was clear: no upgrade, no electrification.

https://www.iea.org
https://www.iea.org


The solution was a 5MWh grid-forming BESS, coupled with a 1MW rooftop solar array. The BESS does the heavy
lifting:

It charges overnight at low tariffs and from solar during the day.
It manages the simultaneous charging of multiple trucks during shift changes, completely avoiding new demand
charges.
Its grid-forming capability allows it to support the local medium-voltage grid with reactive power, for which the
operator receives a tariff from the DSO (Distribution System Operator).

The outcome? The company avoided a 1.2+ million grid upgrade, started its fleet transition 3 years earlier, and is on
track for a 6-year ROI. The local utility now sees the site as a grid asset, not a liability.

Key Technical Insights for Your Project

From a technical perspective, here are two things I always stress on site:

1. C-rate and Thermal Management Are Everything: The "C-rate" is basically how fast you can charge or discharge the
battery relative to its total capacity. A 5MWh system with a 1C rating can deliver 5MW of power. For EV charging, you
need a high C-rate (like 1C or more) to handle those sharp power demands. But high power generates heat. If the
thermal management (cooling) isn't superb, the battery degrades faster, killing your ROI. We've moved almost entirely
to liquid cooling for utility-scale projects because it maintains optimal temperature uniformly, ensuring you get the cycle
life you paid for.

2. Think in Terms of LCOS, Not Just Upfront Cost: The Levelized Cost of Storage (LCOS) accounts for all costs over
the system's life (CapEx, OpEx, degradation, efficiency losses) divided by the total energy it will discharge. A cheaper
battery with poor thermal management might have a higher LCOS than a more expensive, well-designed one because it
won't last as long. Choosing a system with a low LCOS, like the ones we optimize for at Highjoule, is the surest path to
a strong, long-term ROI.

Making the Decision: Is It Right for You?



So, how do you start? The decision isn't just about running a spreadsheet. It's about understanding your specific site:
your utility tariff structure, local grid service markets, planned EV fleet size, and available space. The business case is
strongest where grid upgrade costs are high, demand charges are steep, and markets for frequency services exist. Our
role is to help you model that accurately, with real-world performance data, not just theory.

What's the biggest grid constraint you're facing at your planned EV charging site, and have you calculated how demand
charges might impact your operating budget?
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