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Report description:

Market Overview

The Captive Petroleum Refinery Hydrogen Generation Market was valued at USD 50.37 Billion in 2024 and is projected to reach
USD 69.40 Billion by 2030, growing at a CAGR of 5.33% during the forecast period. This market encompasses hydrogen
production systems integrated within petroleum refineries, where hydrogen is generated on-site primarily to support key refining
operations such as hydrocracking, hydrotreating, and desulfurization. In contrast to sourcing hydrogen from external suppliers,
captive systems enable refineries to produce hydrogen internally, ensuring a more stable and controlled supply.

Hydrogen plays a crucial role in refining by removing impurities like sulfur and enhancing fuel quality to meet increasingly
stringent environmental standards. As regulations continue to evolve, refineries are under pressure to reduce emissions and
produce ultra-low sulfur fuels. Captive hydrogen generation aligns with this objective, offering enhanced operational efficiency,
compliance assurance, and cost benefits. The rising complexity of refining processes, coupled with increasing demand for cleaner
fuels, is accelerating the adoption of on-site hydrogen systems in refineries across the globe.

Key Market Drivers

Rising Demand for Cleaner Fuels and Stringent Environmental Regulations



The global movement toward cleaner energy solutions is a primary catalyst for the growth of captive hydrogen generation in
petroleum refineries. Regulatory mandates, such as Euro VI emission norms, the IMO sulfur cap for marine fuels, and India's BS-VI
fuel standards, are compelling refiners to significantly reduce the sulfur content in their fuel outputs.

Hydrogen is a vital reactant in hydrodesulfurization and hydrocracking-key processes that convert heavy, high-sulfur crude oil
fractions into lighter, cleaner fuels. On-site hydrogen generation ensures consistent quality and supply of hydrogen, enabling
refiners to meet regulatory requirements more effectively while maintaining operational flexibility.

Countries like China and India are making substantial investments in cleaner refining infrastructure to combat air pollution and
enhance fuel quality. Meanwhile, global clean energy investments, including those in hydrogen technologies, have surged,
reflecting broader commitments to net-zero carbon goals. In 2023, clean energy spending reached around USD 1.1 trillion
globally, further reinforcing the push for refinery modernization and captive hydrogen production.

Key Market Challenges

High Capital Investment and Operational Costs

A significant hurdle in adopting captive hydrogen production lies in the high capital expenditure and operational costs involved.
Technologies like steam methane reforming (SMR), which dominate the captive hydrogen space, require complex installations,
robust infrastructure, and skilled personnel.

The upfront costs include construction of reformers, safety systems, integration with existing refinery units, and procurement of
high-grade materials. Additionally, operational expenses are heavily influenced by natural gas prices, which can fluctuate and
affect production economics. Maintenance and regulatory compliance add to the long-term cost burden.

These financial challenges can deter smaller refineries or those in emerging economies from investing in captive hydrogen
systems, despite the long-term benefits they offer in terms of efficiency and compliance.

Key Market Trends

Surge in On-Site Hydrogen Production Driven by Environmental Regulations and Cost Efficiency

Refineries are increasingly turning to on-site hydrogen generation methods such as SMR and electrolysis to meet growing demand
for high-purity hydrogen in desulfurization and hydroprocessing. This trend is driven by global environmental mandates and the
need for operational autonomy and cost control.

On-site production reduces reliance on external hydrogen supply chains, minimizes transportation risks, and enhances process
integration. Refiners benefit from improved efficiency, quicker response to production changes, and better alignment with
environmental standards.

Advancements in reforming technologies, including the development of high-efficiency catalysts and energy recovery systems,
are improving the viability of captive hydrogen production. These innovations support broader goals of reducing carbon emissions
and achieving sustainability in industrial operations.

Key Market Players

- Air Liquide S.A.

- Air Products

- Chennai Petroleum Corporation Limited

- Emerson Electric Co

- Fluor Corporation

- GAIL Limited

- MAIRE S.p.A.

- Nel ASA

- Next Hydrogen

- Technip Energies NV

Report Scope:

In this report, the Global Captive Petroleum Refinery Hydrogen Generation Market has been segmented into the following
categories, in addition to the industry trends which have also been detailed below:

- Captive Petroleum Refinery Hydrogen Generation Market, By Production Process:

0 Steam Reforming



o Partial Oxidation

- Captive Petroleum Refinery Hydrogen Generation Market, By Application:
0 Hydrotreating

0 Hydrocracking

o Fluid Catalytic Cracking (FCC)

- Captive Petroleum Refinery Hydrogen Generation Market, By Type:

0 Merchant Hydrogen

o Captive Hydrogen

- Captive Petroleum Refinery Hydrogen Generation Market, By End-User Industry:
0 Petroleum Refining

0 Chemical & Petrochemical Production

- Captive Petroleum Refinery Hydrogen Generation Market, By Region:

o North America

] United States

[] Canada

[] Mexico

o Europe

[ France

0 United Kingdom

0 ltaly

0 Germany

0 Spain

o0 Asia-Pacific

0 China

0 India

0Japan

0 Australia

[] South Korea

0 South America

[] Brazil

0 Argentina

] Colombia

o Middle East & Africa

[] South Africa

[] Saudi Arabia

0O UAE

0 Kuwait

0 Turkey

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global Captive Petroleum Refinery Hydrogen
Generation Market.

Available Customizations:

Global Captive Petroleum Refinery Hydrogen Generation Market report with the given Market data, TechSci Research offers
customizations according to a company's specific needs. The following customization options are available for the report:
Company Information

- Detailed analysis and profiling of additional Market players (up to five).
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