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e-NG, also called e-methane or synthetic methane, is made by combining low-carbon hydrogen with a

qualified carbon-dioxide source and conditioning the product for pipeline injection, liquefaction, storage, or
end use.

For Gulf LNG Solutions energy and process technology portfolio resources, visit
www.GulfLNGSolutions.com or contact Info@GulfLNGSolutions.com
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Disclaimer

This technical document has been prepared by Gulf LNG Solutions for general information and

discussion. It is based on publicly available information and professional engineering judgment. It
does not constitute engineering design, an operating procedure, legal advice, investment advice,

regulatory approval, or a warranty of project performance.

e-NG facilities handle hydrogen, carbon dioxide, methane, high-pressure equipment, electrical

systems, and where applicable cryogenic LNG systems. Owners and operators must obtain qualified,
project-specific engineering, process-safety, environmental, legal, insurance, and regulatory advice

before making decisions or undertaking any operating activity. Applicable laws, codes, standards,

permits, equipment manuals, and site conditions govern each project.

Performance, availability, cost, schedule, utility consumption, carbon-intensity, and emissions

outcomes depend on the selected technology, configuration, operating conditions, commercial

agreements, supply chain, workforce, and local requirements. Gulf LNG Solutions disclaims

responsibility for decisions made solely in reliance on this document.
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Executive Summary

The principal O&M risk in e-NG is not the methanation reactor alone. It is the integrated operating
chain: electricity and electrolyzer behavior; water quality; CO2 source continuity and contaminant
control; hydrogen and CO2 compression; methanation reaction and heat removal; gas purification
and specification management; product storage, pipeline or LNG interface; and carbon-accounting
evidence. A first-time operator must run all of these systems as one facility while establishing new
procedures, maintenance routines, data governance, and commercial interfaces.

The most common base-case omission is the cost of imperfect integration. Intermittent power can
reduce electrolyzer utilization; variable CO2 composition can contaminate catalysts or trigger
purification load; product specification or certificate failure can strand inventory; and a small
common utility upset can idle the whole chain. The corresponding controls must be designed into
FEED and procurement, rather than left to a post-startup operating team.

Decision Toolkit Cards. 1 through 90 are the report’s implementation layer. They convert the
technical discussion into controlled project decisions spanning development, FEED, procurement,
construction, commissioning and first-year operation. Each retained card should identify a decision
owner, the evidence required, the downside case, the approval gate and the resulting operating or
commercial consequence before capital is committed or the facility is started.

The cards are organized around ten core subject archetypes—power and CO2 integration, operating
readiness, availability, certificate revenue, maintainability, methanation control, critical spares, data
rights, CO2 change management and off-spec inventory. Cards 11 through 90 repeat those
archetypes so a real project can allocate them by train, equipment package, supplier, operating
phase or contract. They are not 90 completed diligence findings: repeated evidence, red-flag and
O&M-cost prompts are open templates until replaced by asset-specific evidence, quantified exposure
and an accountable closure action. Owners should remove non-applicable duplicates or consolidate
them into a controlled live register; EPC, OEM and operations teams should populate the retained
cards with the relevant tag, document, guarantee, test result, cost/availability impact and due date.

Part III Compendium. Part III is the report’s practical, comprehensive e-NG reference for owners
and developers, operators and maintainers, process and project engineers, EPC and EPCM teams,
technology licensors and OEMs, lenders, investors, insurers, commercial teams and independent
reviewers. Chapters 11 through 21 bring together the technical, commercial, market and execution
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subjects that a card alone cannot explain: CO2 sourcing and qualification, hydrogen routes and

electrolysis, methanation and catalyst operation, TIC and scale economics, product/export interfaces,
U.S. and China market logic, EPC procurement and critical path, and process-safety readiness. It

should be used alongside the Toolkit to turn each project decision into an evidence-based,

designable and operable action.

Priority risk

Availability and integration

Why it matters

One constraint can stop e-NG production

Control

Transparent RAM model and operating-

envelope tests

CO2 quality and provenance

Contaminants and ineligible carbon can
damage value

Specification, analyzers, guard beds,
audit trail

Hydrogen cycling

Dispatch affects efficiency and stack life

Duty-cycle warranty, buffer strategy,
stack renewal plan

Methanation heat management

Exotherm and recycle behavior affect
catalyst and safety

Dynamic control review, hot-spot
monitoring, trained operators

Product specification

Water, CO2, H2, O2 or inert limits can
constrain delivery

Online quality monitoring and
segregation plan

Certificates and carbon intensity

A molecule may be saleable but not
qualify as e-NG

Data architecture, mass balance and
independent assurance
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