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Measurement Canada is dedicated to maintaining the integrity and accuracy of trade measurement in
Canada. It fulfills this mission by enforcing the Weights and Measures Act and the Electricity and Gas
Inspection Act (EGIA), along with their respective regulations. However, its mandate does not extend
to areas such as traffic regulation, safety, health measurements, or environmental measurements.
Instead, its primary focus is on ensuring the accuracy of trade measurements for goods and services.

Measuring and billing natural gas consumption involves a range of technical and metrological
considerations. In Canada, gas meters are regulated under the EGIA, which mandates strict metrological
requirements, including accuracy in various environmental conditions and mechanical durability,
throughout their operational lifespan.

The type evaluation and verification processes for utility meters are crucial to ensure accurate and fair
gas charges to consumers, businesses, and industry. Gas meter manufacturers must submit their models
for thorough type evaluation assessment by Measurement Canada. Initial verification for most meters,
such as diaphragm and rotary types used in residential and commercial settings, occurs before
installation to ensure accuracy and reliability. Once installed, periodic reverifications are conducted
throughout the service life of the meters. However, for some devices, such as compressed natural gas
dispensers, initial verification is performed on-site after installation.

Additionally, Measurement Canada uses statistical methods to evaluate batches of meters, enhancing
the overall integrity of the measurement. Consumers have the right to request a Measurement Canada
inspection of their gas meters, if they suspect inaccurate metering, ensuring transparency and trust in
the system.

The EGIA provides the essential legal framework in Canada for the type evaluation and verification of
gas meters, ensuring both ongoing accuracy and fairness in gas measurement. It clearly defines
acceptable accuracy tolerances for gas meters, outlining the permissible deviation from actual gas
consumption. For gas sales based on volume, energy, or mass, the Act establishes a strict limit of error
of £3 % of the amount of gas supplied.

In 2020, Canada launched the Hydrogen Strategy [1] to position Canada as a global leader in low-
carbon hydrogen production, use and export. This initiative outlines a plan that identifies low-carbon
hydrogen as a key strategy in achieving Canada’s target of net-zero emissions by 2050. Hydrogen is a
versatile energy carrier, produced from various feedstocks including renewable sources, making it a
clean and widely available fuel [2].

Blending hydrogen into existing natural gas pipelines and distribution networks presents a cost-effective
method to create a cleaner-burning fuel alternative for various applications [3]. This approach enhances
energy delivery efficiency and uses existing assets, all the while reducing the carbon intensity of natural
gas [4]. Additionally, this approach contributes to the partial decarbonization of sectors that are
challenging to electrify. However, additional research is needed to assess how blending effectiveness
may vary based on Canada’s pipeline infrastructure and gas meter technology. Currently, only limited
quantities of hydrogen have been blended into Canadian gas networks, largely due to the existing
standards developed for natural occurring low percentages of hydrogen in natural gas [5]. Prior to
updating standards and increasing hydrogen concentrations in blends, it is essential to conduct a
thorough evaluation of blending tolerances, metering accuracy, technical and safety standards, and the
functionality of end-use equipment. Moreover, the existing regulatory framework governing natural gas
cannot be directly applied to pure hydrogen.




The composition of gas mixtures greatly affects pipeline flow rates and pressure levels. Blending
hydrogen into high-pressure pipelines can also impact mechanical integrity and shorten the operational
lifespan of the pipeline. Furthermore, this blending may compromise the performance and safety of
existing end-user gas appliances.

The performance of metering stations hinges on the accuracy required for measuring gas flow, which
can be affected by hydrogen blending, dependent on the meter’s design. According to NREL [6], this
deviation was deemed acceptable since the recalibration requirement (under 4 %) was met when
measuring a gas mixture with less than 50 % hydrogen. Blending hydrogen into gas mixtures alters
fluid properties, such as density and viscosity, and increases the speed of sound in the gas, leading to
variations in flow rates and turbulence, affecting the performance of gas meters, including ultrasonic
flow meters. Consequently, current meters may operate outside their designed range, making it essential
to evaluate the stability of meter parts in relation to changing gas characteristics. At high pressures,
factors such as permeability and flow characteristics are crucial in evaluating hydrogen’s effects [7].
These issues could cause meters to exceed permissible error limits and create unacceptable blends.

Canada is progressing with hydrogen blending initiatives, as it aims to have over 30 % of its energy
supplied by hydrogen, and more than 50 % of its natural gas mix being blended with hydrogen by 2050,
using both existing and newly proposed pipeline infrastructures. Hydrogen hubs are emerging in the
Provinces of Alberta, Ontario, and British Columbia to connect the supply of low-carbon hydrogen with
the demand for it. In the fall of 2021, a major Canadian utility piloted a project to generate hydrogen
using an electrolyser, for blending with natural gas and distribution in a region north of Toronto. This
pilot is supplying a natural gas blend with 2 % hydrogen to approximately four thousand residential
customers. In October 2022, a project in Alberta aimed to supply a natural gas blend with 5 % hydrogen
to about two thousand homes. Many other blending or pure hydrogen distribution projects are underway
or planned for the near future across the country.

Measurement Canada established the G-25 policy [8] in April 2023, establishing temporary
requirements for gas meters used in hydrogen-blending within the natural gas network. This policy
applies to meters measuring hydrogen-enriched natural gas supplied to industrial, commercial, and
residential users, supporting Canada’s Hydrogen Strategy towards achieving net-zero emissions by
2050. It outlines conditions for meter type evaluation, sampling, and reverification periods, ensuring
compliance with the EGIA. Clear regulatory guidelines will be essential to ensure that developing
hydrogen blending projects can operate as planned. Currently, TransCanada Pipeline’s minimum
heating value of 36 MJ/m* limits what can be transported in pipelines to hydrogen blends of
approximately 5 % by volume [7].

Canada’s national Hydrogen Strategy has taken concrete steps to establish key blending targets, align
pilot projects, and research initiatives, and outline tasks and accountability [9]. Clear measurement
specifications that support these efforts without inhibiting demonstration programs for blending will
offer crucial knowledge and expertise to help regulators develop future standards and regulations for
hydrogen and gas infrastructure.
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