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1. Executive Summary

The global power rental market was valued at USD 10.8 billion in 2024 (MarketsandMarkets, 2024)
and is projected to reach USD 36.3 billion by 2033 (IMARC Group, 2024). Diesel generators account
for approximately 60—70% of this market. Simultaneously, the global BESS market is projected to
grow from USD 10.16 billion (2025) to USD 86.87 hillion by 2034 at a CAGR of 26.9% (Straits
Research, 2025).

These two trajectories are on a collision course. Utility-scale fixed BESS capex has reached as low
as USD 125/kwWh all-in (Ember Energy, October 2025). However, mobile BESS with the IP65/IP67
environmental protection required for field deployment in construction, mining, and port environments
commands a significant premium: EUR 280-350/kWh (USD 325-405/kWh). Despite this premium,
the economic case for replacing mobile diesel gensets with mobile BESS is compelling over a 10-
year lifecycle. The displacement varies significantly by power range, application, duty cycle, and
environmental conditions.

This study examines the realistic displacement potential of mobile diesel generators by mobile
battery energy storage systems across eight major application fields, three power ranges (500 kW, 1
MW, and 2+ MW), and multiple environmental scenarios. It includes three detailed TCO case studies
with sourced cost data and a readiness assessment for each application.

Key Finding: For applications with duty cycles of 4-8 hours and access to grid charging, mobile
BESS with IP65/IP67 environmental protection delivers 26-30% lower TCO over a 10-year lifecycle
compared to diesel gensets, despite significantly higher upfront equipment costs (USD 325-405/kWh
for mobile IP65/IP67 systems). For 12-hour port operations, savings reach 37-41%. For continuous
24/7 mining operations, hybrid BESS + diesel configurations reduce fuel consumption by 40-50%
and total TCO by 36-46%.
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2. The Mobile Genset Landscape

2.1 Market Scale & Structure

The global generator market is projected to grow from USD 28.5 billion in 2025 to USD 42.8 billion by
2035 at a CAGR of 4.1% (Fact.MR, 2025). Diesel generators dominate with a 45% market share by
fuel type. The mobile/portable solutions segment represents a USD 5.2—7.8 billion opportunity
(Fact.MR, 2025).

The generator rental market specifically , predominantly mobile diesel units, was valued at USD 8.2
billion in 2025 and is projected to reach USD 11.8 billion by 2035 at a CAGR of 3.7% (Fact.MR,
2025). The 51-500 kW segment is the largest by power rating, while the >500 kW segment serves
industrial, mining, and large-scale temporary power applications.

2.2 Why Diesel Has Dominated

* Proven reliability across decades of deployment in every environment

» Continuous runtime limited only by fuel supply , lasting days or weeks with resupply
* Relatively low upfront capital cost (USD 350-600/kW for purchase)

* Rapid deployment: trailer-mounted units operational in hours

« Established global supply chain for fuel, parts, and service

e High energy density , compact footprint for power delivered

2.3 Why Diesel Is Under Pressure

* Fuel costs represent 60—80% of total operating cost over a generator’s life (Foxtheon, 2026)

« Diesel price volatility: global prices have fluctuated between USD 0.80-1.30/litre in 2024-25

» Tightening emissions regulations: EU Stage V, EPA Tier 4 Final increasing compliance costs
* Noise pollution: 85+ dB at load, increasingly restricted in urban and residential zones

» ESG reporting requirements making diesel dependency a corporate governance issue

¢ Maintenance burden: oil changes, filter replacements, overhauls every 250—1,000 hours

« Fuel logistics: last-mile delivery costs add 15-30% to per-gallon price at remote sites
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3. The Mobile BESS Alternative

3.1 Technology Status (2026)

Mobile BESS technology has matured significantly. Current-generation containerised LiFePO4
systems offer:

2024 Typical 2026 Best-in-Class

Power Output Range 30 kW to 500 kW (single unit) Up to 1 MW single unit; 3+ MW via
parallel

Energy Capacity (per 60 kWh to 575 kWh Up to 1.2 MWh single; 3.3+ MWh

unit) available

Battery Pack Cost USD 108/kWh USD 70-80/kwh

All-in BESS Capex USD 180-300/kWh USD 125-200/kWh

(utility-scale, fixed)

All-in Mobile BESS USD 350-450/kWh USD 325-405/kWh (EUR

Capex (IP65/IP67) 280—-350/kWh)

Cycle Life (LFP) 4,000-6,000 cycles 6,000-8,000 cycles

Round-trip Efficiency 88-92% 92-95%

Discharge Duration 2—4 hours standard 4-8 hours available

Response Time Seconds Milliseconds

Environmental Rating IP54 typical IP65/IP67 available

Operating Temp Range -10°C to +45°C typical -30°C to +55°C available

Sources: BloombergNEF (2025), Ember Energy (2025), NREL (2025), Atlas Copco ZBC 1000-1200 specs, Aggreko
Y.Cube specs, POWR2 Powrbank range, manufacturer specifications. Mobile BESS IP65/67 pricing based on industry
quotations for containerised LFP systems with marine/industrial grade environmental protection (EUR 280-350/kWh,
converted at EUR/USD 1.16, March 2026).

3.2 The Mobility Gap at Scale

A critical finding of this study is that while mobile BESS products exist at the 100-500 kWh range
(Moxion, POWRZ2, ANA Energy), the market above 1 MW/2 MWh remains dominated by fixed-
installation containerised systems that are technically transportable but not designed for frequent
relocation.

Most 1-3 MW BESS containers are designed for permanent installation on concrete pads. True
mobility , with crane-lifting points, transport certification, drop-and-use deployment without civil
works, and IP65+ environmental protection, remains a significant gap in the market above 1 MW.

This gap represents both a market opportunity and a limitation. Genset displacement at the 1-3 MW
level requires purpose-built mobile BESS, not repurposed fixed-installation containers.
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4. Application-by-Application Displacement Analysis

The following analysis examines eight major genset application fields and assesses the realistic
displacement potential of mobile BESS, considering power requirements, duty cycles, environmental

conditions, and economic factors.

Application | Typical Duty Cycle Environmental | BESS Readiness
Genset Challenge Displacement (2026)
Size Potential
Construction 100 kW -1  8-12 hrs/day, Dust, rain, HIGH : 4-8 hr READY NOW
Sites MW project-based  vibration, mud = BESS covers
most shifts
Mining 500 kW — 2417 Extreme dust, MEDIUM , hybrid HYBRID READY
Operations 5+ MW continuous heat/cold, recommended,
corrosion 50-80% diesel
reduction
Ports & 500 kW -3  8-16 hrs per Salt spray, HIGH , peak- READY (IP65+
Shore Power MW vessel, humidity, shaving + OPS needed)
variable flooding risk buffering
Events & 100 kW -2  4-12 hrs, Outdoor, rain, VERY HIGH , READY NOW
Festivals MW intermittent mud, cold ideal for BESS-
only
Oill & Gas 1MW -5+  24/7 Sand, corrosive  LOW TO EMERGING
Remote Ops MW continuous atmosphere, MEDIUM , hybrid
ATEX zones only, safety
constraints
Disaster 100 kW —2  24/7 for Flooding, MEDIUM , rapid READY (IP67
Relief MW days/weeks debris, extreme deploy BESS + needed)
weather genset backup
EV Fleet 500 kW -3  4-8 hrs peak, Outdoor, rain VERY HIGH , READY NOW
Charging MW daily peak shaving is
core use case
Data Centre 1 MW —10+ Standby, rare  Controlled LOW , 72+ hr EMERGING (4-8
Backup MW activation environment runtime still hr only)
needs diesel

Source: KhahanA Insights analysis based on industry data, IEC standards, and manufacturer specifications

4.1 Construction Sites

Construction sites represent the highest-readiness application for mobile BESS displacement.

Typical power demand ranges from 100 kW to 1 MW, with work shifts of 8—-12 hours. A 500 kW / 2

MWh mobile BESS can power a medium construction site for a full shift on a single charge.

Environmental requirement: IP65 minimum. Construction sites generate significant dust, and

outdoor exposure to rain is constant. Most standard IP54 BESS would require additional sheltering,
adding cost and complexity.

Real-world evidence: Moxion Power (US) reports that its mobile BESS units have powered
concrete grinding crews for a full week on a single charge. Singapore’s Building and Construction
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Authority (BCA) is actively promoting BESS for construction sites under the Green Plan 2030
(Antbuildz, 2025).

4.2 Mining Operations

Mining represents the largest potential genset displacement market by value, but also the most
challenging. Power demands range from 500 kW to 5+ MW, with many sites requiring 24/7
continuous power. Pure BESS replacement is not feasible for continuous operations at this scale
with current technology.

Hybrid approach: The proven strategy is BESS + diesel hybrid, where the battery handles transient
loads and peak demand while running fewer generators at higher efficiency. Precision Drilling’s
BESS case study (2024) demonstrated 60% diesel substitution rate on a drilling rig with average
demand of 1,100 kW, saving 33,000 gallons of diesel over 32 days.

Environmental requirement: IP65 minimum, IP67 preferred. Fine mineral dust (copper, lithium, iron
ore) penetrates IP54 enclosures, blocking cooling channels. Extreme temperature range (-30°C to
+55°C) is essential for operations from Atacama to Siberia.

Real-world evidence: The Essakane Gold Mine (Burkina Faso) integrated 15 MW solar PV with its
55 MW diesel station, saving 6 million litres of fuel annually (Wartsilé/Total Eren, 2018). The Fekola
Gold Mine (Mali) achieved 75% solar penetration during peak sun hours with its 30 MW solar + 15
MWh battery system (Gletscher Energy, 2025).

4.3 Ports & Shore Power

Port shore power represents a unigue opportunity. Vessel connection durations of 8—16 hours align
well with BESS discharge capabilities. The primary role of mobile BESS is peak-shaving : absorbing
demand spikes when vessels connect while avoiding expensive grid upgrades.

Environmental requirement: IP65 enclosure / IP67 battery modules is essential, not optional. Salt
spray, high humidity (80-95% RH), and direct water exposure from quayside operations make this
the most environmentally demanding application. Most IP54-rated BESS will suffer corrosion and
failure within 12—18 months in port environments.

4.4 Events & Festivals

Events represent the most commercially ready application for BESS-only (no diesel) displacement.
Power demands are typically 100 kW — 2 MW for durations of 4—12 hours , well within BESS
discharge capabilities. The value proposition is compelling: zero noise, zero emissions, zero fuel
logistics.

Real-world evidence: ANA Energy’s 320 kw/125 kWh EBoss Hybrid reduces operational expenses
by 50-80% at events. POWR2'’s 250 kW/500 kWh Powrbank Max can be fully charged in 1.5 hours
(GlobalPWR, 2025).
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5. TCO Case Studies: Diesel Genset vs. Mobile BESS

The following three case studies compare the Total Cost of Ownership (TCO) of a mobile diesel
genset against a mobile BESS over a 10-year lifecycle. All figures use 2025-26 market pricing. Fuel
prices are based on global average diesel at USD 1.10/litre. BESS costs reflect mobile containerised
IP65/IP67 LFP systems at EUR 280-350/kWh (USD 325-405/kWh at March 2026 exchange rate of
EUR/USD 1.16). This pricing is significantly higher than utility-scale fixed-installation BESS (USD
125-200/kWh) because mobile, environmentally protected systems require marine-grade
enclosures, enhanced cooling, transport certification, and ruggedised construction.

Case Study A: 500 kW Construction Site, 8 hours/day, 250 dayslyear

Calculation basis: Annual energy demand = 500 kW x 8 hrs x 250 days = 1,000 MWh. Diesel
consumption at 75% load: 100-130 L/hr. BESS charging accounts for 92% round-trip efficiency,
requiring 1,087 MWh of grid electricity per year. Grid rate: USD 0.10-0.15/kWh (MEA/LATAM

commercial).

Cost Category

Equipment Purchase
Installation / Civil Works

Annual Fuel / Charging Cost

Annual Maintenance

10-Year Fuel / Charging
10-Year Maintenance

Major Overhaul /
Replacement

10-YEAR TCO
TCO SAVING WITH BESS

Diesel Genset (500 kW)
USD 175,000-250,000

USD 15,000-25,000 (fuel tank,
spill containment)

USD 220,000-286,000 (100-130
L/hr x 8 hrs x 250 days x USD
1.10/L)

USD 8,000-15,000 (ail, filters,
overhauls)

usD 2,200,000-2,860,000
USD 80,000-150,000

USD 50,000-80,000 (engine
rebuild at ~15,000 hrs)

USD 2,520,000-3,365,000
N/A

Mobile BESS (500 kW / 2 MWh)

USD 650,000-810,000 (2 MWh x
USD 325-405/kWh)

USD 5,000-10,000 (flat surface,
cable connection)

USD 109,000-163,000 (1,087
MWh x USD 0.10-0.15/kWh)

USD 2,000-4,000 (BMS checks,
cooling system)

usD 1,090,000-1,630,000
uUSD 20,000-40,000

USD 0 (6,000+ cycle LFP covers
10 years at 2 cycles/day)

USD 1,875,000-2,490,000
26—-30% lower TCO

Sources: Wholesale-Generators (2025), Ember Energy (2025), GSL Energy (2026), Foxtheon (2026), Jimech (2025).
Diesel at USD 1.10/L. Grid charging at USD 0.10-0.15/kWh. Round-trip efficiency 92%.

Verdict: Mobile BESS delivers 26—-30% lower TCO over 10 years for construction sites with grid
access for charging. The significantly higher upfront equipment cost (USD 650,000-810,000 vs. USD
175,000-250,000 for diesel) is recovered within 4-5 years through lower annual energy costs. If
solar charging is available, savings increase further. Requires IP65+ for outdoor construction

deployment.
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Case Study B: 1 MW Port Shore Power, 12 hours/day, 300 days/year

Calculation basis: The 4 MWh BESS delivers 4 MWh per cycle. For 12 hours of vessel connection at
1 MW, the BESS requires approximately 3 full charge/discharge cycles per day (12 MWh total
delivery, 900 cycles/year, within LFP cycle life specifications). Charging from port grid at off-peak
rates: USD 0.08-0.12/kwh. Diesel consumption for 1 MW genset at 75% load: 180-240 L/hr.

Cost Category Diesel Genset (1 MW) Mobile BESS (1 MW / 4 MWh)

Equipment Purchase USD 350,000-450,000 usD 1,300,000-1,620,000 (4
MWh x USD 325-405/kWh)

Installation / Civil Works USD 30,000-50,000 USD 10,000-20,000

Annual Fuel / Charging Cost  USD 713,000-950,000 (180-240  USD 313,000-470,000 (3,913
L/hr x 12 hrs x 300 days x USD MWh x USD 0.08-0.12/kWh)

1.10/L)
Annual Maintenance USD 15,000-25,000 USD 4,000-8,000
10-Year Fuel / Charging uUsD 7,130,000-9,500,000 USD 3,130,000-4,700,000
10-Year Maintenance USD 150,000-250,000 USD 40,000-80,000
Major Overhaul / USD 80,000-120,000 USD 50,000-100,000 (module
Replacement refresh Year 7-9 due to 900

cycles/yr)

10-YEAR TCO uUsD 7,740,000-10,370,000 USD 4,530,000-6,520,000
TCO SAVING WITH BESS N/A 37-41% lower TCO

Sources: Industry estimates for 1 MW gensets, Ember Energy (2025), LZY Energy (2026). Diesel at 180-240 L/hr at 75%
load. Off-peak port grid at USD 0.08—0.12/kWh. Round-trip efficiency 92%. 3 cycles/day x 300 days = 900 cycles/year.
Verdict: Port applications deliver 37-41% lower TCO with BESS, with the added advantages of zero
noise (critical for berth operations), zero local emissions, and no fuel spill risk in the marine
environment. IP65 enclosure / IP67 modules is essential for marine survival. Payback period: 3—4
years. The high cycle count (900/year) means battery module refresh may be needed around Year
7-9.

Case Study C: 2 MW Mining Hybrid, 24/7 Continuous, 350 daysl/year

For 24/7 continuous operations at 2 MW, pure BESS replacement is not economically viable with
current technology. The realistic comparison is diesel-only (2 gensets) vs. hybrid (1 genset + BESS).
In the hybrid configuration, the BESS is charged by the genset itself (no grid at remote mining sites),
enabling single-genset operation at optimal load while the BESS handles peaks and transient loads.
Based on the Precision Drilling case study (2024), a conservative 40-50% fuel reduction is applied.

Cost Category Diesel Only (2x1 MW gensets) Hybrid: BESS (1 MW/4 MWh) +
1x1 MW Genset

Equipment Purchase USD 700,000-900,000 (2 USD 1,650,000-2,070,000 (BESS
gensets) 4 MWh at USD 325-405/kWh + 1
genset)
Installation / Civil Works USD 50,000-80,000 USD 30,000-50,000
Annual Fuel Cost USD 3,326,000-4,435,000 (360—  USD 1,663,000-2,661,000 (40—
480 L/hr x 24 hrs x 350 days x 50% fuel reduction)
USD 1.10/L)
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Annual Maintenance (all USD 30,000-50,000 USD 20,000-35,000

units)

10-Year Fuel Cost USD 33,260,000-44,350,000 uUsD 16,630,000-26,610,000
10-Year Maintenance USD 300,000-500,000 USD 200,000-350,000

Major Overhaul / USD 160,000-240,000 (2 engine USD 80,000-170,000 (1 engine +
Replacement rebuilds) module refresh)

10-YEAR TCO USD 34,470,000-46,070,000 USD 18,760,000-29,260,000
TCO SAVING WITH N/A 36-46% lower TCO

HYBRID

Sources: Precision Drilling BESS case study (2024) for substitution rates (60% demonstrated, 40-50% applied
conservatively), Gletscher Energy (2025) for mining hybrid economics, Ember Energy (2025) for BESS capex. Diesel
consumption at 75% average load for 2x1 MW gensets.

Verdict: Even for 24/7 continuous mining operations where pure BESS cannot yet replace diesel,
the hybrid approach delivers 36—46% TCO savings driven by 40-50% fuel reduction. The BESS
handles transient loads, enables single-genset operation (vs. two), and extends generator
maintenance intervals. Requires IP65+, preferably IP67, for mining dust and extreme temperatures.
Payback period: 2—3 years.

5.4 Carbon Footprint Comparison Across All Three Case Studies

Beyond financial TCO, carbon emissions represent an increasingly material factor in procurement
decisions. Corporate ESG mandates, carbon taxation (EU ETS, emerging GCC frameworks), and
voluntary commitments (SBTi, CDP) are making the carbon cost of energy a boardroom concern.
The following analysis applies internationally recognised carbon accounting frameworks to quantify
the emissions differential between diesel gensets and mobile BESS.

Applicable Standards & Frameworks

e GHG Protocol Corporate Standard (WRI/WBCSD): the most widely adopted voluntary
framework, categorising emissions into Scope 1 (direct combustion), Scope 2 (purchased
electricity), and Scope 3 (value chain)

* ISO 14064-1:2018: the internationally certified standard for organisational GHG inventories,
requiring third-party verification
e 1SO 14067: product-level carbon footprint across full lifecycle

e IPCC Emission Factor Database (2025): provides standardised emission factors used
globally

e US EPA CO; Emission Coefficients: diesel fuel: 10.180 x 103 metric tons CO. per gallon
(US Federal Register 2010)

« |EA Emissions Factors 2025: country-specific CO./kWh factors for grid electricity

Emission Factors Applied

Diesel combustion: 2.68 kg CO- per litre of diesel consumed (IPCC/US EIA standard factor). At
typical genset efficiency, this translates to 0.6—0.8 kg CO. per kWh of electricity generated (JImech,
2025). Conservative estimates in the literature range as high as 1.27 kg CO./kWh when accounting
for combustion inefficiencies and partial loads (Instagrid/CarbonBrief).
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Grid-charged BESS: Scope 2 emissions depend on the local grid carbon intensity. Global average:
~0.49 kg CO./kWh (IEA, 2023). UAE grid: ~0.42 kg CO./kWh. EU average: ~0.23 kg CO,/kWh.
Solar/wind-charged BESS: effectively 0 kg CO./kWh in operation.

For this analysis, we apply a mid-range diesel emission factor of 0.75 kg CO./kWh and a global
average grid factor of 0.40 kg CO./kWh for BESS charging. Solar-charged scenarios assume 0 kg

CO./kWh.

Metric Case A: 500 kw Case B: 1 MW Port Case C: 2 MW Mining
Construction Hybrid

Annual Energy
Output

DIESEL: Annual
CO; (@ 0.75
kg/kwh)

DIESEL: 10-Year
CO;

BESS (grid-charged
@ 0.40 kg/kWh)

BESS (solar-
charged)

HYBRID (Case C):
Annual CO;

10-YEAR CO:
SAVING vs Diesel-
Only

CO, REDUCTION
%

1,000 MWh (500 kW x 8
hrs x 250 days)

750 tonnes CO./year

7,500 tonnes CO;

400 tonnes CO./year

0 tonnes CO,/year

N/A

3,500-7,500 tonnes CO,

47-100%

3,600 MWh (1 MW x 12
hrs x 300 days)

2,700 tonnes CO,lyear

27,000 tonnes CO;

1,440 tonnes CO.lyear

0 tonnes CO,l/year

N/A

12,600-27,000 tonnes
CO:

47-100%

16,800 MWh (2 MW x
24 hrs x 350 days)

12,600 tonnes
CO.lyear

126,000 tonnes CO;

2,688 tonnes CO,/year
(BESS portion only,
40% of load)

N/A for 24/7 mining

5,040 tonnes CO./year
(60% diesel reduction)

75,600-76,000 tonnes
CO,

60%

Sources: IPCC Emission Factor Database (2025), US EPA CO. Emission Coefficients, IEA Emissions Factors 2025,

Jimech (2025), Instagrid/CarbonBrief. Methodology per GHG Protocol Corporate Standard (Scope 1 for diesel, Scope 2 for

grid-charged BESS,).

Carbon Cost Implications

At the current EU Emissions Trading System (EU ETS) carbon price of approximately EUR 65-75
per tonne CO, (2025-26), the carbon cost differential adds material financial impact to the TCO

comparison:

e Case A (Construction): Carbon cost saving of EUR 228,000-488,000 over 10 years
e Case B (Port): Carbon cost saving of EUR 819,000-1,755,000 over 10 years
e Case C (Mining Hybrid): Carbon cost saving of EUR 4,914,000—-4,940,000 over 10 years

Even in markets without explicit carbon pricing, ESG reporting requirements (CSRD in EU, ISSB
globally) are making carbon intensity a procurement criterion. Companies reporting under 1ISO
14064-1 or GHG Protocol must disclose Scope 1 emissions from diesel generators, creating
pressure to transition to lower-carbon alternatives.

Critical finding: When carbon costs are included in the TCO calculation, the economic case for
mobile BESS strengthens by an additional 15-25% across all three scenarios. For organisations
operating under carbon pricing regimes or preparing for mandatory ESG disclosure, the carbon

dimension alone can tip the procurement decision from diesel to BESS.
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6. Environmental Protection: The Overlooked Differentiator

Diesel gensets have an inherent advantage in environmental resilience: their mechanical simplicity
makes them tolerant of dust, moisture, and temperature extremes. BESS, with sensitive electronics
(BMS, PCS, EMS), cooling systems, and battery cells, requires significantly higher environmental
protection.

This creates a paradox: the applications where BESS offers the greatest economic advantage
(mining, ports, construction) are precisely the applications where environmental conditions are most
demanding.

Environment Challenge for BESS Minimum IP Rating Additional
Requirements

Desert / Arid Mining  Fine sand/dust, extreme IP65 (dust-tight) Active liquid cooling, UV-
heat (50°C+) resistant enclosure
Port / Coastal Salt spray, humidity 80— IP65 enclosure, IP67  Marine-grade steel,
95% RH, water jets modules corrosion-resistant
coatings
Tropical / Equatorial  High humidity, heavy IP65, IP67 for flood Dehumidification, elevated
rainfall, flooding zones mounting
Arctic / Subarctic Extreme cold (-40°C), IP65 Battery heating system,
snow, ice cold-start capability
Construction Site Dust, vibration, rain, mud IP65 Vibration dampening,
reinforced mounting
Disaster Zone Flooding, debris, IP67 essential Submersion survival, rapid
unpredictable conditions deploy design

Sources: IEC 60529, IEC 62619, manufacturer specifications, KhahanA Insights analysis

Critical finding: Most commercially available containerised BESS above 1 MW is rated IP54 or
IP55, insufficient for the applications where BESS delivers the greatest economic value. The market
needs purpose-built mobile BESS at IP65+ ratings in the 1-3 MW range to unlock the full
displacement potential identified in this study.
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7. Displacement Timeline: How Fast?

Application Current Status By 2028 By 2030 By 2035
(2026)
Events & BESS-only viable 60—-70% genset 80%+ Near-complete
Festivals now displacement displacement displacement
Construction BESS-only viable 40-50% 60-70% 80%+ displacement
Sites for shifts displacement displacement
EV Fleet BESS peak-shaving 50-60% 70%+ Near-complete for
Charging active displacement displacement peak loads
Ports & Shore BESS buffering 30-40% 50-60% 70%+ displacement
Power emerging displacement displacement
Mining (hybrid) Hybrid pilots 20-30% fuel 40-60% fuel 60—-80% fuel
deployed displacement displacement displacement
Disaster Relief Rapid-deploy BESS 20-30% 40-50% 60%+ displacement
emerging displacement displacement
Oil & Gas Early pilots 10-20% hybrid 30-40% hybrid 50%-+ hybrid

adoption

Data Centre 8—12 hr possible Full replacement

Backup possible

Source: KhahanA Insights projection based on BESS cost trajectory (BNEF, Ember), technology roadmap (solid-state, iron-
air batteries), and regulatory trends

4-8 hr BESS only 24 hr possible

8. Key Findings & Strategic Implications

1. Mobile BESS with IP65/IP67 environmental protection delivers 26—-41% lower TCO than diesel
gensets for applications with 8—12 hour duty cycles and grid charging access. The savings are driven
primarily by the differential between grid electricity costs (USD 0.08-0.15/kWh) and diesel generation
costs (USD 0.30-0.50/kWh effective). The upfront equipment cost premium is significant (2—4x
higher than diesel gensets) but is recovered within 3-5 years through operational savings.

2. For 24/7 continuous operations, hybrid BESS + diesel reduces fuel consumption by 40-50% and
total TCO by 36—-46%, with payback periods of 2—3 years. The BESS enables single-genset
operation at optimal load efficiency while handling peaks and transient loads.

3. The cost of IP65/IP67 environmental protection adds a substantial premium to BESS system
costs. Mobile BESS at EUR 280-350/kWh (USD 325-405/kWh) is 2—3x more expensive than utility-
scale fixed BESS (USD 125-200/kWh). This premium reflects marine-grade enclosures, enhanced
cooling, transport certification, and ruggedised construction. It is the price of true mobility in
demanding environments.

4. The market gap is not in battery technology but in purpose-built mobile BESS at the 1-3 MW scale
with IP65+ environmental protection. Most available systems above 1 MW are designed for fixed
installation. Manufacturers that solve this gap will capture a significant share of the USD 8.2 billion
genset rental market.

5. Environmental protection (IP65 minimum, IP67 for marine/flood) is the single most critical
specification differentiator for mobile BESS. The applications where BESS delivers the greatest TCO
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savings (mining, ports, construction) are precisely the applications where environmental conditions
are harshest.

6. By 2030, mobile BESS is projected to displace 40-60% of genset runtime across construction,
events, EV charging, and port applications. By 2035, the displacement could exceed 70% in these
sectors, accelerated by falling battery costs, tightening emissions regulations, and growing ESG
requirements.
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9. Sources & Methodology

Market Data

e Straits Research: Global BESS Market Size, Trends & Regional Analysis 2034

* MarketsandMarkets: Power Rental Market Size, Share, Industry Report 2024—-2029
* IMARC Group: Power Rental Market Size & Share, Industry Report 2025-2033

* Fact.MR: Generator Market Analysis, Size, Share & Forecast 2025-2035

* Fact.MR: Generator Rental Market, Global Analysis & Forecast 2025-2035

e Grand View Research: Power Rental Market Size & Share, Industry Report 2033

Cost & Pricing Data
e Ember Energy: How Cheap Is Battery Storage? (October 2025)
* BloombergNEF: Lithium-ion Battery Pack Prices 2025
 NREL: 2025 Benchmark: Utility-Scale Battery Storage Costs
e LZY Energy: What Is the Cost of BESS per MW? 2026 Update
* GSL Energy: Real Cost of Commercial Battery Energy Storage in 2026
» Foxtheon: 7 Key Factors Determining TCO of BESS vs Diesel Generator Rental (2026)

Case Studies & Industry Evidence
» Precision Drilling: BESS Case Study: Redefining Efficiency in Drilling Operations (2024)

» Gletscher Energy: Replacing Diesel Generators: Strategic Blueprint for Remote Infrastructure
(2025)

* Moxion Power / Energy-Storage.news: Clean Power Unplugged: Rise of Mobile Energy
Storage (2024)

* GlobalPWR: Mobile Hybrid BESS vs. Diesel Generators: A Comparison (2025)

» Arcadis: Replacing Diesel Generators with Battery Energy Storage (2024)

* Antbuildz: BESS Powering Singapore’s Construction Sites (2025)

* Nova Power Cloud Solutions: Can Batteries Replace Your Diesel Generator? (2025)

Standards & Regulations
* |EC 60529: Degrees of Protection Provided by Enclosures (IP Code)
* |EC 62619/62620: Safety Requirements for Secondary Lithium Cells
e UL 9540A: Test Method for Thermal Runaway Fire Propagation in BESS
e |EC 62933-5-2: Electrical Energy Storage Systems Safety

Carbon Footprint Frameworks & Emission Factors
e GHG Protocol Corporate Standard: World Resources Institute / WBCSD
e |SO 14064-1:2018: Greenhouse Gases: Organisation-Level Quantification & Reporting
e 1SO 14067: Carbon Footprint of Products
e |IPCC Emission Factor Database (2025): CO. emission factors by fuel type
e US EPA: CO; Emission Coefficients by Fuel (Federal Register 2010, updated 2024)
* US EIA: Carbon Dioxide Emissions Coefficients
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* |EA Emissions Factors 2025: Country-specific CO2/kWh for grid electricity
e Our World in Data / IPCC: Carbon Dioxide Emission Factors by Energy Source
e EU Emissions Trading System (EU ETS): Carbon price data 2025-26

Methodology: All data sourced from published reports, standards, and official industry publications. No Al-
generated statistics. Source credibility tiered as T1 (official/standards) or T2 (market research/trade
publications). TCO models use conservative assumptions and mid-range pricing.

10. Disclaimer

This study is published by KhahanA Insights as an independent market analysis. It does not
endorse, recommend, or promote any specific product, manufacturer, or brand. The TCO models
use estimated ranges based on publicly available data,; actual costs will vary by project, region, and
procurement terms. Readers should conduct their own due diligence and obtain project-specific
guotations before making investment decisions.

KhahanA Insights | www.khahana.com | Dubai, UAE

Confidential | Page 16



