The BESS Horizon

Strategic market intelligence, technology
divergence, and the economics shaping
the next era of energy storage.

Distilled from an expert dialogue with
industry pioneer Marek Kubik.
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Grid-scale battery storage evolved from
experimental pilot to commercial
necessity in under a decade.

2008: The 2009: The First 2013-2015:
Proof of Commercial European

Concept Asset Expansion

Project Barbados (PJM). 12MW installation in the 10MW / 5SMWh
The first battery deployed Chilean desert replacing deployment in Northern
to perform frequency spinning reserve for coal Ireland, marking early
regulation on the grid. power stations. scaling milestones.
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The physical architecture of storage is undergoing
a radical density compression.

2 MWh per 40ft 5 MWh per 20ft

The historical standard five years ago. The current standard, actively pushing
toward 9 MWh via double-stacking
innovations like CATL's TENER.

System architecture is shifting from basic area footprint
to highly engineered volumetric packing.
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Component engineering has transitioned from repurposed

EV technology to dedicated stationary form factors

The 280Ah Legacy
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The first generation of grid storage
relied on 280Ah cells fundamentally
designed for commercial electric buses

The Stationary Era
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The industry has pivoted to larger-format
cells explicitly optimized for 4 to 8-hour
grid durations at highly stable, low

C-rates (e.g., 0.125C)
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EV and Grid storage requirements have fundamentally
decoupled into divergent technological paths.

Dimension

Electric Vehicles

Stationary Grid BESS

Primary Optimization

High Density &
Fast Charging

Lowest Levelized Cost &
Maximum Safety

Extreme (10,000+ for

Target Cycle Life Low (~Few Thousand) 25-year lifespan)
Charge/Discharge Rate High C-Rate (Minutes) LW o

(e.g., 0.125C for Multi-Hour)
Primary Chemistry NMC / Layered Oxides LFP / Emerging Polyanionics
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Sodium-lon is the next
chemical frontier, but
treating it as a single

technology is a critical @
market error.

|~ \,\
Sodium-ion Is not just one thing. In the same way

the industry learned to differentiate LFP from broader
lithium-1on, we must now deconstruct Sodium.

Sodium-ion utilizes a standard electrochemical architecture (cathode, anode, electrolyte) in
a prismatic form, but the specific cathode choice radically alters system performance.
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The Sodium-lon cathode defines the application:
density versus longevity.

Layered Oxides

The NMC equivalent. Higher energy density, lower
cost, but inferior cycle life. Strategically aligned with
EV deployment.

Sodium-lon (Na-ion)

NFPP / Polyanionics

The LFP equivalent. Lower energy density, but
exceptional cycle life, extreme stability, and safety.
Strategically aligned with grid-scale BESS.
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Sodium-lon unlocks new geographic and architectural
capabilities through extreme temperature tolerance.

oS

_—/
-20°C
Extreme Cold Extreme Heat
Retains high performance in freezing climates Enables passive cooling architectures in solar-rich,
without requiring parasitic heating loads (crucial for hot climates. Eliminates active HVAC systems,
northern EV markets). driving up round-trip efficiency by removing

auxiliary power drains.
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BESS pricing collapsed 70% since 2022, but the future
trajectory is caught in an economic tug-of-war.

) The resulting reality: .
Upward Price Pressure You can procure 3x as Downward Price Pressure

many batteries today

State interventions against as in 2022, with Next-generation cell formats,

irr?)}izr)\(alocr?;gzer'ggz?é sr e;nnodval analysts highly engineered container
IP 451 gL projecting continued density, and aggressive
consolidation anti-involution it shallowercost automated stacking.

measures. e
declines.
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The supply chain is experiencing a consolidation paradox
between cell manufacturing and system integration.
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Cell Manufacturing: High Concentration System Integration: High Fragmentation
The market remains deeply consolidated, with the Rather than consolidating like mature tech sectors,
top 3 manufacturers controlling approximately iIntegration is splintering. Driven by local content
50% of global market share. The cell dictates core rules, custom grid standards, and the critical need

performance. for localized O&M support networks.
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Al hyperscalers are introducing Al racks are scaling from
unprecedented, erratic power demands hundreds of kilowatts

that traditional grid infrastructure toward 1 Megawatt of
cannot support. E:cv‘\:er demand per single

Al Compute Rack
- (Approaching 1MW) .

Power Load

r Traditional Data Center Rack (Low kW)

Time
The Volatility Challenge

Al inference and deep learning workloads create highly erratic, spiky load profiles, necessitating
bidirectional UPS solutions to protect both the data center from the grid, and the grid from the

data center.
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For Al deployment, speed-to-power is the ultimate
bottleneck. BESS is the only timeline-viable solution.

Traditional Gas Turbine Deployment

Solar + BESS Deployment

O Years 1 Year 2 Years 3 Years 4 Years 5 Years 6 Years 7/ Years
The Bottleneck The Math
Securing reliable power is the Traditional thermal power (gas turbines) requires ~7 years to clear
primary barrier to Al scaling. order books and construction.

Co-located Solar + BESS can be fully deployed in ~2 years,
providing the only temporal bridge for hyperscaler ambitions.
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The 2030 Operational Blueprint:
Synthesizing the vectors of BESS evolution.

Architecture: Hyper-Dense Volumetrics

9MWh+ footprints with automated stacking
and electrical stacker O&M.

V%

Economics: Hardware Commoditization

System integrators differentiate purely on software,
local compliance, and full-lifecycle support.

The 2030
BESS Asset

$4

Chemistry: Dual-Track Portfolios

LFP for standard commercial applications;
NFPP Sodium-lon for extreme environments

and maximum cycle-life.

Demand: The Hyperscaler Anchor

Mega-projects purpose-built to buffer IMW Al
racks and execute multi-hour energy shiftina.
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Strategic imperatives for scaling
in the next era of energy storage

01

Evaluate the Full
System Cost

Do not judge novel chemistries (like
Sodium-ion) on cell cost parity
alone. Model the balance of plant—
lower density requires twice the
land, trenching, and cabling.

02

Capitalize on
Thermal Efficiencies

Factor in round-trip efficiency gains.

Passive cooling architectures
eliminate auxiliary power drains,
fundamentally altering the asset's
financial model in hot climates.

03

Master the Local
Integration Layer

Acknowledge that while cell
manufacturing is global and
consolidated, integration success is
hyper-local. Win through localized
compliance, bespoke engineering,
and deep O&M networks.
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