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Abstracts

The global Modular Pressurized Alkaline System market size is expected to reach $

3884 million by 2032, rising at a market growth of 19.1% CAGR during the forecast

period (2026-2032).

A Modular Pressurized Alkaline System is a standardized hydrogen-production system

based on liquid alkaline electrolyte, generally potassium hydroxide solution, in which the

alkaline electrolyser stacks, electrolyte circulation, hydrogen and oxygen gas-liquid

separation, and primary pressure-control sections operate above atmospheric pressure.

The electrolyser stacks and essential balance-of-plant equipment are prefabricated,

factory-assembled and configured as repeatable skid-mounted modules, containerized

modules, outdoor process modules or modular plant blocks. System capacity can

therefore be expanded by connecting standardized modules in parallel rather than

redesigning a bespoke plant for each project.

A typical system includes alkaline electrolyser stacks, gas-liquid separators, electrolyte

circulation and water-makeup equipment, thermal management, pressure regulation,

electrical and rectifier interfaces, automated controls and safety interlocks. A complete

module may additionally contain hydrogen purification and drying, water treatment,

cooling, power conversion, nitrogen purging and digital energy-management equipment.

Key Findings

Commercial systems are concentrated at approximately 15–30 barg hydrogen

delivery pressure
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Standardized 10–50 MW modules are becoming the principal architecture for

large industrial projects

China is the largest manufacturing and deployment base for alkaline electrolysis

equipment

Ammonia refining and chemical feedstock remain the most established

downstream demand sectors

Modular pressurized platforms compete through installed cost efficiency

flexibility and project bankability

Market Trends

The market is transitioning from project-specific electrolyser trains toward productized

plant architectures assembled from standardized stack-and-balance-of-plant modules.

Early modular configurations were commonly based on individual 1–5 MW units, while

newer suppliers are centralizing separators, electrolyte circulation, power interfaces and

control equipment across 10 MW, 25 MW or 50 MW blocks. Sunfire’s current portfolio

comprises standardized 10 MW and 50 MW pressurized alkaline modules operating at

30 barg, while Nel has commercialized a next-generation platform configured around a

25 MW reference plant and 30 bar purified-hydrogen delivery. John Cockerill and its

plant-engineering partners are also applying preassembled productized designs at 30

MW and 100 MW plant-block levels. These developments indicate that module size is

being selected to balance factory repeatability, transportability, construction efficiency,

process redundancy and partial-load operation rather than simply maximizing single-

stack capacity.

Technology development is simultaneously improving pressure, current density,

operating range and digital coordination. Commercial alkaline platforms commonly

deliver hydrogen at 15–30 barg, with selected products reaching approximately 32–34

barg. Zero-gap configurations, upgraded nickel-based electrodes, thinner low-resistance

diaphragms, optimized flow fields and enhanced gas separation are lowering electrical

consumption and supporting wider dynamic operation. Sungrow’s alkaline equipment,

for example, specifies 16 barg delivery pressure, a 25%–110% operating range and

system consumption of approximately 4.60–4.65 kWh per Nm³ at nominal load, while its

plant-as-a-product concept emphasizes standardized outdoor design, modular delivery
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and cluster control. Suppliers are increasingly separating stack pressure, separator

pressure, purification outlet pressure and pressure created by packaged compressors in

their technical specifications, because genuine pressurized electrolysis has different

energy, safety and maintenance implications from an atmospheric stack combined with

downstream compression.

Market Dynamics

Drivers

The principal demand driver is the reduction of downstream compression duty.

Producing hydrogen at 15–30 barg reduces the compression ratio required for chemical

processing, intermediate storage, pipeline delivery and subsequent high-pressure

applications. John Cockerill calculates that starting with a 15-bar pressurized alkaline

electrolyser rather than atmospheric production can reduce compression energy

consumption to 90 bar by approximately 60%, although the realized saving depends on

the final delivery pressure and compressor configuration. The use of standardized

modules also reduces repeated engineering work, allows more equipment to be

fabricated and tested in controlled factory conditions, and supports phased capacity

additions as renewable-power and hydrogen-offtake volumes increase.

Large industrial hydrogen consumers provide the underlying demand base. Global

hydrogen use remains concentrated in refining, ammonia and other chemical

production, giving modular alkaline systems access to customers with established

process requirements, existing hydrogen infrastructure and comparatively predictable

consumption profiles. The ability to replicate modules also matches the development

pattern of green ammonia, refining and synthetic-fuel projects, where initial capacity can

be commissioned before the full renewable-power portfolio is completed. Alkaline

systems further benefit from an industrial supply chain based mainly on nickel, steel,

alkaline-resistant polymers and non-precious-metal catalysts, reducing exposure to the

iridium and platinum constraints associated with some alternative technologies.

Restraints

Pressurized operation raises equipment and engineering requirements throughout the

module. Diaphragms, seals, cell frames, gas-liquid separators, valves, piping, pumps

and instrumentation must tolerate alkaline corrosion, cyclic pressure, thermal expansion
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and hydrogen service. Rapid power changes can disturb electrolyte levels, gas

generation, separator pressure and hydrogen–oxygen differential pressure, creating

crossover and purity risks if control systems respond inadequately. Modules therefore

require validated pressure-control logic, redundant gas monitoring, reliable circulation

and cooling systems, safe shutdown sequences and extensive factory and site

acceptance testing. These requirements partly offset the footprint and compression

advantages of pressurization.

Standardization also has practical limits. Customer sites differ in grid connection,

rectifier configuration, water quality, cooling method, ambient conditions, hazardous-

area classification, product-hydrogen purity and required delivery pressure. A module

optimized for one region may still require redesign for another region’s pressure-

equipment code, electrical standard or environmental conditions. Large module sizes

can reduce equipment count but increase transport, lifting and single-unit outage

consequences, while highly fragmented modules improve redundancy but add piping,

valves, controls and auxiliary loads. The commercially optimal architecture therefore

varies by project, preventing the market from converging on one universal module size.

Opportunities

The most attractive opportunity is the replacement of fossil-derived hydrogen at existing

ammonia, chemical and refining facilities. These sites already possess hydrogen users,

operating personnel, process utilities and, in many cases, compression or storage

infrastructure, making modular additions easier to phase and finance than standalone

production projects dependent on uncontracted merchant demand. Pressurized alkaline

systems are particularly suitable where hydrogen can be delivered directly into low- or

medium-pressure process headers or where reducing the first stage of compression

creates a measurable operating-cost benefit. Recent large orders for refinery

applications also demonstrate that pressurized alkaline technology can progress

beyond pilot scale into multi-module industrial plants.

A second opportunity lies in increasingly standardized project development. Productized

25–100 MW plant blocks can shorten front-end engineering, simplify performance

guarantees and enable suppliers to reuse validated designs across multiple locations.

Nel estimates a turnkey full-scope cost below US$1,450 per kW for its 25 MW reference

configuration, while Sunfire targets up to a 50% reduction in total installed cost with its

outdoor 50 MW module compared with less standardized plant layouts. India, the

Middle East, North Africa and Latin America provide further opportunities for local
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assembly, licensed manufacturing and regional balance-of-plant sourcing. L&T has

already established robotic-enabled production of modular pressurized alkaline

electrolysers in India, while several Chinese and European suppliers are pursuing

overseas manufacturing or localized project delivery.

Challenges

The greatest market challenge is the gap between announced hydrogen capacity and

projects reaching final investment decision. Investment momentum weakened during

2025, with new committed low-emissions hydrogen capacity falling below the levels

achieved in the preceding two years. Many announced projects face postponed start

dates because of uncertain hydrogen offtake, electricity-price exposure, permitting

delays and incomplete transport or storage infrastructure. Equipment manufacturers can

therefore possess significant technical and manufacturing capacity while operating with

low factory utilization, which intensifies price competition and creates financial pressure

on suppliers with limited service revenue or balance-sheet support.

Suppliers must also demonstrate that modularization delivers lifecycle value rather than

merely a lower initial quotation. Customers increasingly assess guaranteed system

consumption, degradation, stack lifetime, gas purity, turndown, ramp rate, availability,

maintenance access, spare-parts strategy and the financial strength behind long-term

warranties. Integrating numerous modules into a large plant introduces additional

challenges in load allocation, common-header pressure control, synchronized start-stop

operation and isolation of individual modules during maintenance. Technology

consolidation is therefore likely to continue. Thyssenkrupp nucera’s acquisition of

Green Hydrogen Systems’ modular high-pressure alkaline intellectual property and full-

scale test facility illustrates the strategic value of combining specialized technology with

a larger engineering, manufacturing and commercial platform.

Industry Chain Analysis

The upstream chain comprises nickel and nickel-alloy electrodes, catalyst coatings,

diaphragms, steel or nickel-plated cell components, gaskets, KOH electrolyte, pressure-

rated separators and vessels, circulation pumps, heat exchangers, control valves, gas

analyzers, sensors, rectifiers, transformers and industrial automation hardware. For

modular pressurized systems, value is concentrated not only in stack electrochemistry

but also in pressure-resistant diaphragms, sealing consistency, separator design, skid
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piping, power electronics and control components capable of maintaining gas purity

under fluctuating power. Manufacturing repeatability and traceability become

increasingly important because small variations in coatings, gaskets or cell compression

can be replicated across dozens of modules in a large plant.

The midstream segment covers stack manufacturing, balance-of-plant engineering, skid

or container fabrication, power-system integration, module controls, purification and

drying, factory testing, logistics, installation and commissioning. Suppliers create

additional value by converting individual equipment into validated building blocks with

guaranteed output, pressure, purity, electrical consumption, operating range and

availability. Plant-level software allocates renewable power among modules,

coordinates start-stop sequences and keeps individual stacks near efficient operating

points. Sungrow’s platform architecture, for example, combines multiple hydrogen-

production systems through cluster control and energy-management functions, while

HydrogenPro uses a standard module consisting of two stacks connected to a common

gas-liquid separation unit.

Downstream customers include ammonia and chemical producers, refineries,

steelmakers, methanol and synthetic-fuel developers, utilities, gas-network operators,

mobility and refueling companies, electronics manufacturers and industrial-gas

suppliers. Engineering services, preventive maintenance, stack refurbishment, digital

monitoring, software upgrades and performance optimization form an expanding

aftermarket layer. As the installed base grows, long-term service capability and the

availability of trained regional personnel are likely to become more important

differentiators than nominal stack output alone.

Segment Insights

By rated operating pressure, the recommended segmentation is Low-Pressurized at 0.5

to below 1.0 MPa(g), Medium-Pressure at 1.0 to below 2.0 MPa(g), High-Pressure at

2.0 to below 3.5 MPa(g), and Very-High-Pressure at 3.5 MPa(g) or above. The pressure

basis should consistently use rated stack pressure or uncompressed raw-hydrogen

delivery pressure. Medium-pressure systems currently represent the broadest

commercial segment, supported by platforms operating at approximately 15–18 barg

from HydrogenPro, Sungrow, Nordex and several Chinese manufacturers. High-

pressure systems at approximately 30–34 barg are the most active technology-upgrade

segment and include commercial modular offerings from Sunfire, Stargate Hydrogen

and selected European manufacturers. Very-high-pressure alkaline systems remain a
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specialized or developmental category because higher pressure increases diaphragm

stress, crossover-control difficulty and pressure-equipment cost.

By gas-side pressure configuration, the market is divided into Balanced-Pressure and

Differential-Pressure systems. Balanced-pressure platforms operate the hydrogen and

oxygen sides at broadly similar pressures, simplifying differential-pressure management

but requiring both gas streams and their separation equipment to be pressure-rated.

Differential-pressure systems maintain the hydrogen side at a higher pressure than the

oxygen side, potentially reducing oxygen-side pressure equipment but placing greater

demands on diaphragms, level control and crossover management. This technical

classification should be supplemented by a platform-architecture classification

comprising Skid-Mounted Modules, Containerized Modules, Outdoor Prefabricated

Modules and Modular Plant Blocks. The architecture dimension is commercially

important because it determines transport method, civil-work requirements, shared

balance-of-plant scope, redundancy and the practical scale at which modules can be

replicated.

Downstream Market Opportunities

Ammonia and chemical feedstock represent the most established opportunity because

these processes consume large, relatively stable hydrogen volumes and can often

accept hydrogen at low or medium pressure. Refining provides another significant

conversion market, particularly for hydrotreating and desulfurization, where modular

systems can be installed in stages while existing hydrogen production remains available

for operational backup. Iron and steel, green methanol, e-ammonia, e-SAF and other

synthetic fuels offer larger long-term equipment requirements but depend heavily on

renewable-power availability and contracted product premiums.

Mobility and refueling projects value compact outdoor modules, high purity and

pressurized output, although additional compression remains necessary for vehicle

storage. Power storage, gas-grid injection and off-grid renewable projects benefit from

module-level dispatch, because individual stacks can be switched or loaded

independently to improve system efficiency and reduce time spent below safe minimum

load. Electronics and specialty industrial-gas customers form a smaller-volume but

higher-specification market requiring high purity, redundancy, automated operation and

dependable local service. These applications are more likely to use smaller

containerized systems than the large shared-balance-of-plant blocks adopted by

ammonia or refining projects.
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Regional Insights

China is the largest manufacturing and deployment center for alkaline electrolysis and

has the broadest supplier pool across stacks, separators, purification units, rectifiers,

power electronics and complete hydrogen-production systems. Domestic competition

has shifted rapidly toward larger single stacks, wider operating ranges, lower quoted

energy consumption and plant-level digital control. PERIC offers skid-mounted systems

with individual production capacity up to 2,000 Nm³/h and documented operating

pressures reaching 1.5–3.2 MPa for selected series. LONGi offers standard-module

integration with approximately 1.6 MPa operation, Sungrow provides 16-barg alkaline

equipment and productized plant architecture, and SANY has emphasized modular

construction and pressurized operation in systems ranging from 500 to 2,000 Nm³/h.

The region’s manufacturing scale supports cost competitiveness but also creates

severe bidding pressure and potential overcapacity.

Europe remains the leading development region for standardized high-pressure outdoor

modules, pressure-system certification and project-bankable industrial platforms. John

Cockerill, HydrogenPro, Sunfire, Nel, Stargate Hydrogen and Nordex offer or are

commercializing differentiated pressurized alkaline architectures. Sunfire is particularly

strong in 30-barg 10 MW and 50 MW modules, HydrogenPro in 15-bar multi-stack

systems, Stargate in containerized 30-bar systems, and Nordex in emerging 15–18-barg

products. Europe also leads industry consolidation, reflected in John Cockerill’s

integration of McPhy activities and thyssenkrupp nucera’s acquisition of Green

Hydrogen Systems’ modular high-pressure assets.

India is developing into an important localized production base through L&T

Electrolysers, which manufactures modular pressurized alkaline equipment at its Hazira

facility. The Middle East, North Africa, Australia and Latin America possess large green-

ammonia and synthetic-fuel pipelines, but their equipment demand remains sensitive to

financing and offtake. Japan has strong alkaline electrolysis engineering capabilities

through Asahi Kasei; however, its Aqualyzer product family should be included in this

market only where the specific module’s uncompressed hydrogen pressure meets the

0.5 MPa(g) threshold. South Korea, Taiwan and Southeast Asia currently have greater

importance as project, component, power-electronics and integration markets than as

major independent production centers for qualifying modular pressurized alkaline

systems.
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Competitive Landscape Analysis

The verified core supplier group comprises John Cockerill Hydrogen, PERIC Hydrogen

Technologies, LONGi Hydrogen, Sungrow Hydrogen, SANY Hydrogen, HydrogenPro,

Sunfire, Shuangliang Hydrogen, L&T Electrolysers, Nel Hydrogen, Stargate Hydrogen

and Nordex Electrolyzers. These companies have documented combinations of

pressurized operation, standardized module integration, packaged balance-of-plant

equipment or repeatable plant architecture. Sunfire, Nel and John Cockerill are

advancing larger 25–100 MW productized blocks; HydrogenPro emphasizes

standardized two-stack high-pressure modules; Stargate focuses on containerized

30-bar turnkey systems; and Nordex represents an emerging European entrant with

15–18-barg products. Chinese competitors generally emphasize manufacturing scale,

large stack output, system-level power electronics and lower equipment cost, while

European suppliers more strongly emphasize pressure performance, prefabrication,

certification, operating references and long-term bankability.

Report Scope

This report studies the global Modular Pressurized Alkaline System demand, key

companies, and key regions.

This report is a detailed and comprehensive analysis of the world market for Modular

Pressurized Alkaline System, and provides market size (US$ million) and Year-over-

Year (YoY) growth, considering 2025 as the base year. This report explores demand

trends and competition, as well as details the characteristics of Modular Pressurized

Alkaline System that contribute to its increasing demand across many markets.

Highlights and key features of the study

Global Modular Pressurized Alkaline System total market, 2021-2032, (USD

Million)

Global Modular Pressurized Alkaline System total market by region & country,

CAGR, 2021-2032, (USD Million)
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U.S. VS China: Modular Pressurized Alkaline System total market, key domestic

companies, and share, (USD Million)

Global Modular Pressurized Alkaline System revenue by player, revenue and

market share 2021-2026, (USD Million)

Global Modular Pressurized Alkaline System total market by Type, CAGR,

2021-2032, (USD Million)

Global Modular Pressurized Alkaline System total market by Application, CAGR,

2021-2032, (USD Million)

This report profiles major players in the global Modular Pressurized Alkaline System

market based on the following parameters - company overview, revenue, gross margin,

product portfolio, geographical presence, and key developments. Key companies

covered as a part of this study include John Cockerill Hydrogen, PERIC Hydrogen

Technologies, LONGi Hydrogen, Sungrow Hydrogen, SANY Hydrogen, HydrogenPro,

Sunfire, Shuangliang Hydrogen, Shanghai Electric, CRRC Zhuzhou Institute, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the world Modular Pressurized Alkaline System market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), by player, by regions, by Type, and by Application. Data is given for the years

2021-2032 by year with 2025 as the base year, 2026 as the estimate year, and

2027-2032 as the forecast year.

Global Modular Pressurized Alkaline System Market, By Region:

United States
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China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Market Segmentation

Global Modular Pressurized Alkaline System Market, Segmentation by

Type:

Low-Pressurized: 0.5 to <1.0 MPa(g)

Medium-Pressure: 1.0 to <2.0 MPa(g)

High-Pressure: 2.0 to <3.5 MPa(g)

Very-High-Pressure: ?3.5 MPa(g)

Global Modular Pressurized Alkaline System Market, Segmentation by

Gas-Side Pressure Configuration:

Balanced-Pressure

Differential-Pressure

Global Modular Pressurized Alkaline System Market, Segmentation by
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Application:

Ammonia and Chemical Feedstock

Refining

Iron and Steel

Methanol and Synthetic Fuels

Mobility and Refueling

Power Storage and Gas Grid

Electronics and Specialty Industrial Gas

Others

Companies Profiled:

John Cockerill Hydrogen

PERIC Hydrogen Technologies

LONGi Hydrogen

Sungrow Hydrogen

SANY Hydrogen

HydrogenPro

Sunfire

Shuangliang Hydrogen

Shanghai Electric
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CRRC Zhuzhou Institute

Hygreen Energy

GUOFUHEE

L&T Electrolysers

Asahi Kasei

Nel Hydrogen

Stargate Hydrogen

Nordex Electrolyzers

Key Questions Answered

1. How big is the global Modular Pressurized Alkaline System market?

2. What is the demand of the global Modular Pressurized Alkaline System market?

3. What is the year over year growth of the global Modular Pressurized Alkaline System

market?

4. What is the total value of the global Modular Pressurized Alkaline System market?

5. Who are the Major Players in the global Modular Pressurized Alkaline System

market?

6. What are the growth factors driving the market demand?
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(2021-2032) & (USD Million)

Figure 22. ASEAN Modular Pressurized Alkaline System Consumption Value

(2021-2032) & (USD Million)

Figure 23. India Modular Pressurized Alkaline System Consumption Value (2021-2032)

& (USD Million)

Figure 24. Producer Shipments of Modular Pressurized Alkaline System by Player

Revenue ($MM) and Market Share (%): 2025

Figure 25. Global Four-firm Concentration Ratios (CR4) for Modular Pressurized

Alkaline System Markets in 2025

Figure 26. Global Four-firm Concentration Ratios (CR8) for Modular Pressurized

Alkaline System Markets in 2025

Figure 27. United States VS China: Modular Pressurized Alkaline System Revenue

Market Share Comparison (2021 & 2025 & 2032)

Figure 28. United States VS China: Modular Pressurized Alkaline System Consumption

Value Market Share Comparison (2021 & 2025 & 2032)

Figure 29. World Modular Pressurized Alkaline System Market Size by Type, (USD

Million), 2021 & 2025 & 2032

Figure 30. World Modular Pressurized Alkaline System Market Size Market Share by

Type in 2025

Figure 31. Low-Pressurized: 0.5 to <1.0 MPa(g)

Figure 32. Medium-Pressure: 1.0 to <2.0 MPa(g)

Figure 33. High-Pressure: 2.0 to <3.5 MPa(g)

Figure 34. Very-High-Pressure: ?3.5 MPa(g)

Figure 35. World Modular Pressurized Alkaline System Market Size Market Share by

Type (2021-2032)

Figure 36. World Modular Pressurized Alkaline System Market Size by Gas-Side

Pressure Configuration, (USD Million), 2021 & 2025 & 2032

Figure 37. World Modular Pressurized Alkaline System Market Size Market Share by

Gas-Side Pressure Configuration in 2025

Figure 38. Balanced-Pressure

Figure 39. Differential-Pressure

Figure 40. World Modular Pressurized Alkaline System Market Size Market Share by

Gas-Side Pressure Configuration (2021-2032)

Figure 41. World Modular Pressurized Alkaline System Market Size by Application,

(USD Million), 2021 & 2025 & 2032

Figure 42. World Modular Pressurized Alkaline System Market Size Market Share by
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Application in 2025

Figure 43. Ammonia and Chemical Feedstock

Figure 44. Refining

Figure 45. Iron and Steel

Figure 46. Methanol and Synthetic Fuels

Figure 47. Mobility and Refueling

Figure 48. Power Storage and Gas Grid

Figure 49. Electronics and Specialty Industrial Gas

Figure 50. Others

Figure 51. Others

Figure 52. World Modular Pressurized Alkaline System Market Size Market Share by

Application (2021-2032)

Figure 53. Modular Pressurized Alkaline System Industrial Chain

Figure 54. Methodology

Figure 55. Research Process and Data Source
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