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Atlantic Canada has significant offshore wind potential to support large-scale renewable
energy production and export, positioning the region as a strategic hub for green fuel
production across international and domestic markets. This study performs a techno-
economic analysis of offshore wind-to-hydrogen (Power-to-Hz2) value chains, evaluating
Liquid Organic Hydrogen Carriers (LOHC) and ammonia (NHs) as competing export
pathways using high-resolution modeling to support early-stage project design and
infrastructure planning. The analysis is conducted using the Model for Energy Systems
Optimization (MESO), a modeling and analysis platform developed by Angler Solutions. The
platform integrates offshore wind generation with electrolysis, Haber-Bosch synthesis,
LOHC hydrogenation and dehydrogenation, carrier storage, and marine transport. It models
how variable renewable generation, system sizing, and operational dispatch influence key
techno-economic parameters across both carrier pathways. Key performance indicators
include Levelized Cost of Hydrogen (LCOH), Levelized Cost of Ammonia (LCOA), Net
Present Value (NPV), Internal Rate of Return (IRR), and payback period.

The study assesses how system performance and transport logistics interact across export
and domestic utilization pathways for both LOHC and ammonia. This includes marine export
configurations specific to each carrier and pipeline-based delivery to domestic markets.
Where applicable, end-use dehydrogenation is incorporated for LOHC scenarios. Sensitivity
analyses examine the influence of offshore wind variability, electrolyzer costs, and carrier-
specific transport conditions on overall system feasibility. This work provides insights into
how carrier selection and system configuration influence export feasibility. It highlights
critical infrastructure requirements including port development, storage systems, and
carrier-specific conversion facilities such as hydrogenation and dehydrogenation plants for
LOHC and Haber-Bosch synthesis and ammonia cracking infrastructure for ammonia export
and end-use respectively. The analysis supports coordinated planning across generation,
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conversion, and transport infrastructure, directly informing project development and
regional priorities for offshore wind readiness in Atlantic Canada.
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