Safety Issues to Consider When Blending
Hydrogen with Natural Gas

Hydrogen Blending Overview
As a continuation of our series of articles discussing Hydrogen ( Hydrogen Production through Electrolysis
and Be Careful When Blending Hydrogen and Methane), here we present an article to further discuss safety
issues to consider when blending hydrogen in natural gas.
As discussed in our earlier articles, injecting hydrogen into the existing natural gas (NG) grid infrastructure is
one of the main approaches countries and oil and gas companies are considering to reduce the greenhouse
gas (GHG) footprint and move forward with decarbonizing the economy.
“Blue” and “green” hydrogen are produced by steam reforming of methane and electrolysis of water,
respectively. In green hydrogen production, in particular, carbon emissions are minimized as electricity is
provided by renewable sources (wind, solar, geothermal, etc.). A significant quantity of renewable energy
can be stored (indirectly) in existing natural gas distribution systems as H2 is blended with natural gas
produced by conventional or unconventional hydrocarbon sources. Actors in the energy industry are hesitant
in committing to incorporate hydrogen in their operations, primarily due to safety concerns with H2 handling
and transportation.

Key Safety Issues
We can summarize the main concerns as,
Metal embrittlement of pipelines, compressors, storage, etc. Hydrogen is known to reduce the
mechanical strength of metals. Embrittlement stimulates the formation of fractures in some
materials.
Leakages in pipe joints, seals, etc. Molecular hydrogen is smaller than methane and could escape
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more easily from typical gas containment measures.
Wobbe indexes of admixtures are too low. This is an indirect measure of the heating value of gases.
Pure H2 has a Wobbe index of about 1220 Btu/SCF, whereas natural gas ranges from 1235 to 1396
Btu/SCF. Low Wobbe indexes in fuel gases affect combustion efficiency on devices that have been
designed to burn natural gas.
Inherent safety concerns about the risk of explosion, fire management, and environmental impact.

Figure 1: Green Hydrogen Production and Storage into an existing Natural Gas Network

Blending Recommendations
Concentrations as low as 5 to 7 mol% of H 2 in natural gas can contribute significantly to the
decarbonization of industries. Contents as high as 10% to 12% in industrial combustion equipment, and as
high as 25% in domestic burners have been documented, however, the feasibility of utilizing NG-H 2
admixtures must be assessed on a case basis. The European Gas Research Group (GERG) has provided a
list of recommendations for this assessment:
Evaluate the performance of gas leak detectors and other analytical techniques to measure gas
composition. The presence of hydrogen in admixtures may involve retrofitting of measurement
equipment to work accurately.
Always follow the manufacture’s recommendations and seek their advice when operating gas turbines
and gas engines with NG-H2 admixtures.
Steel tanks, metallic, and elastomer seals have good tolerances to hydrogen contents of up to 2%.
There is a constant flow of new information coming from studies where metal and seals tolerances
are tested at higher H2 contents.
Most research has focused on the performance of gas systems with up to 10 mol% of H 2. The main
criteria to follow are the safety margins on the Wobbe index and Methane Number (MN: analogous to
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octane index in liquid fuels) for each gas system.
Blending hydrogen to natural gas must be made slowly to avoid transient H2 concentration peaks and
other disturbances that may occur. GERG recommends injection rates slower than 2% per minute.
Canada has outlined that hydrogen is a promising step towards the decarbonization of many sectors of the
economy (see the NRCAN Hydrogen Strategy for Canada). Close collaboration between different parties is
vital in achieving this goal.
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