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Can Batteries Replace Your Diesel 
Generator? Spoiler: Not Yet… But 
Maybe Soon 

A White Paper on the Feasibility of Battery Energy Storage Systems (BESS) as Alternatives 

to Diesel Emergency Power Supply Systems (EPSS). Published by Nova Power Cloud 

Solutions Inc. 2025 

 

Executive Summary 
For more than half a century, diesel generators have provided the backbone of emergency 

power in hospitals, data centers, and other mission-critical facilities. They are dependable, 

relatively compact, and, when paired with sufficient fuel storage, capable of sustaining 

operations for days. Compliance with NFPA 110, which governs emergency and standby 

power systems, has historically favored diesel technology because of its ability to meet 

strict startup and runtime requirements. 

 

In recent years, however, organizations across sectors have been under mounting pressure 

to eliminate fossil fuels. Local ordinances such as Boston’s BERDO and Cambridge’s BUEDO, 

as well as New York’s Local Law 97, impose penalties for carbon emissions. Corporate ESG 

commitments often call for eliminating diesel as well. 
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Battery energy storage systems (BESS) present an appealing alternative. They offer near-

instantaneous response, silent operation, and zero on-site emissions. Yet the critical 

question remains: can batteries replace diesel in emergency power applications? 

 

This paper examines that question by comparing a 2 MW diesel generator with a 10,000-

gallon fuel tank against a battery system designed to deliver the same performance. The 

conclusion is clear. While batteries offer meaningful advantages and are rapidly improving, 

they remain far from practical replacements for diesel in long-duration NFPA 110 

applications. Diesel is still king, but batteries are catching up. 

The Role of Emergency Power and Why It’s Being Questioned 
In facilities where lives and livelihoods are on the line—hospital ICUs, pharmaceutical labs, 

hyperscale data centers—the emergency power supply system (EPSS) is essential. NFPA 

110 requires that these systems start within 10 seconds of grid loss and sustain operations 

for at least 72 hours. 

 

Diesel has met these requirements reliably for decades. But diesel generators come with 

challenges: emissions, noise, fuel storage requirements, and rising costs of compliance. 

Communities increasingly resist new installations, and regulators are tightening emissions 

caps. 

 

Meanwhile, batteries have become dramatically cheaper and safer, and NFPA 855 now 

provides a framework for their installation. As a result, many facility owners and design 

teams are seriously asking: could BESS replace diesel as the next standard for EPSS? 

Case Study: Diesel vs. BESS 

Diesel Benchmark 

Parameter Value Notes 
Fuel stored 10,000 gallons (37,854 

liters) 
Above-ground tank 

Energy content 376 MWh (chemical) 9.94 kWh/liter 
Usable electricity 145 MWh 38.5% efficiency assumed 
Runtime at 2 MW load ~72.4 hours (3 days) Meets NFPA 110 72-hour 

requirement 
Footprint ~100–120 m² Generator + fuel tank 
Weight ~52 metric tons Generator + stored fuel 
Installed cost $550k–$900k Typical range 
This compact, affordable configuration is why diesel continues to dominate emergency 

power today. 
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BESS Equivalent 

Parameter Value Notes 
Required capacity 161 MWh Accounts for 90% efficiency 
Power rating 2 MW continuous Matches diesel output 
Containers required ~81 At ~2 MWh per container 
Footprint ~2,025 m² (0.5 acres) 25 m² per container + 

spacing 
Weight ~2,835 metric tons 35 tons per container 
Installed cost $145M–$217M 2–3× cell cost with BOS and 

safety 
Runtime ~72.4 hours (in theory) Impractical in real 

deployments 
 

Visual concept: side-by-side site plan. A diesel generator and fuel tank occupy a small corner. 

Next to it, a grid of more than 80 battery containers fills half a football field. 

NFPA Compliance 
Requirement Diesel Generator BESS 
Startup <10 seconds (NFPA 110 

compliant) 
Instantaneous (better) 

Runtime 72.4 hours with 10k gallons 72.4 hours possible, but 
impractical 

Proven reliability Decades of experience Limited track record at 
EPSS scale 

Regulatory code NFPA 110 NFPA 855 (new, evolving) 
Safety concerns Fuel storage, emissions Fire/thermal runaway, 

ventilation 

Financial Analysis 
When evaluating capital projects, decision-makers care most about cost. 

 

The gap is stark. A 2 MW diesel EPSS with 10,000 gallons of fuel costs $550k–$900k. The 

equivalent BESS requires $145M–$217M. 

 

Operating costs tilt the analysis slightly: diesel requires ongoing fuel (~$35,000 per tank at 

$3.50/gal) and maintenance ($10k–$20k annually). Batteries avoid fuel but face expensive 

mid-life replacements (~$100M every 10–12 years). 

 

 



 

Nova Power Cloud Solutions 4 www.novapwr.com 

Figures 
Figure 1. Battery Pack Cost Decline (2010–2035 Projection) 

 

Figure 2. Diesel vs BESS Comparison 

 

 



 

Nova Power Cloud Solutions 5 www.novapwr.com 

Figure 3. Approximate Footprint Requirement 

 

Practical and Environmental Considerations 
Diesel’s compactness and proven reliability make it ideal for multi-day outages. But its 

drawbacks—noise, emissions, and fuel logistics—are increasingly problematic. 

 

Batteries, by contrast, are silent and emission-free on-site. They align perfectly with ESG 

goals and urban community expectations. Yet they require far more space and pose unique 

safety challenges, from thermal runaway to compliance with NFPA 855 spacing rules. 

Future Outlook 
The diesel-BESS comparison is not static. Several trends point to change: 

 

• Technology: Solid-state batteries could double energy density; iron-air and zinc-air 

chemistries promise 100+ hours of discharge; flow batteries offer long lifespans. 

• Hybrid microgrids: A smaller diesel generator combined with BESS can reduce fuel 

consumption and emissions while preserving compliance. 

• Regulation: Emissions penalties in Boston, Cambridge, New York, and California will make 

diesel increasingly costly. 

• Cost declines: At $50/kWh, BESS becomes cost-competitive for medium-duration backup 

(8–24 hours). 

 

By the early 2030s, BESS may credibly replace diesel in applications requiring 4–24 hours 

of resilience. For 72+ hours, diesel will remain essential for the foreseeable future. 
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Conclusion 
Batteries are an exciting and rapidly advancing technology. They promise silent, emission-

free emergency power, aligning with sustainability commitments and easing permitting 

challenges. Yet today, they cannot realistically replace diesel for NFPA 110 emergency 

power supply systems requiring multi-day resilience. 

 

The numbers tell the story clearly. A 2 MW diesel generator with a 10,000-gallon fuel tank 

delivers 72.4 hours of runtime at a cost of less than $1 million. The equivalent BESS would 

require 81 containers, weigh 2,835 tons, and cost $145–217 million. 

 

For facilities requiring short-duration backup—four to eight hours—BESS is already viable. 

For medium-duration resilience, batteries may be competitive within a decade. For long-

duration backup, diesel remains the standard. 

 

The pragmatic path forward is hybridization: use batteries for short outages and 

sustainability alignment, while retaining diesel for extended blackouts. This strategy meets 

compliance today, reduces emissions tomorrow, and positions organizations for a future 

where batteries may finally rival diesel. 

 

Regardless of technology, reliability depends on monitoring. Cloud-based monitoring and 

alarming systems enhance emergency power system visibility, compliance, and system 

health. Readers interested in cloud-based monitoring solutions for diesel generators or 

BESS may contact company Nova Power Cloud Solutions for more information on cloud-

based monitoring systems for critical electrical infrastructure systems. 
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