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[bookmark: _Ref194487538]Table 7. Standard metrological definitions [42].
	Term
	Definition

	Accuracy
	Closeness of agreement between a measured quantity value and a true quantity value of a  measurand.

	Calibration
	An operation that, under specific conditions, establishes a relationship between the quantity measured (with uncertainties) and a traceable measurement standard (with uncertainties).

	Coverage factor (interval)
	Number larger than one by which a combined standard measurement uncertainty is multiplied 
to obtain an expanded measurement uncertainty.

	Detector
	Indicates the presence of a phenomenon, body, or substance when a threshold value of an associated quantity is exceeded.

	Measurand
	The physical quantity intended to be measured.

	Measurement
	Measurement can be of any variable (volume, concentration, mass, frequency and so on) that allows for detection or for an estimate of emission rate.

	Measurement uncertainty
	A non-negative parameter which characterises the dispersion of measurement results attributed to a measurand.

	Precision
	Closeness of agreement between indications or measured quantity values obtained by replicate measurements on the same or similar objects under specified conditions.

	Resolution
	The smallest change in a quantity being measured that causes a perceptible change in measured value.

	Sensitivity
	The ratio of the change in the measured value to the corresponding change in the value of the quantity being measured.

	Sensor
	An element that is directly affected by the phenomenon, body, or substance carrying the quantity to be measured.

	Traceability
	A property of a measurement result whereby the result can be related to a reference through a document unbroken chain of calibrations, each contributing to the measurement uncertainty.

	Uncertainty
	See Measurement uncertainty
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	Term
	Definition

	Archetype
	A schematic and standardized representation of a process or of an equipment as defined below.

	Area source
	Area emissions are releases to the atmosphere from an extended area rather a component or vent. For example, diffused emissions from an underground source [43].

	Component
	Part or element of a larger whole, e.g., flange, valve, connection. Typically, less than ~1m in size.

	Concentration
	The amount, or abundance, of a particular constituent in a given volume of the mixture containing it. A concentration may be expressed in units of mass or moles per unit volume (e.g., μg m-3, mol dm-3), or can be expressed in units of volume of the component per mixture unit volume, in this case the concentration is expressed as % volume or it is often used interchangeably with amount fraction (e.g., ppmv) [43].

	Continuous 
emission
	An emission that occurs continuously without any interruption. However, the magnitude of the emission could change due to ageing or other degradation phenomena.

	Detection 
	To indicate the presence of the target gas, when the measurand value (i.e., concentration or signal) is above a defined threshold (which should be greater than the detection limit).

	Detection limit
	The lowest measurand value (i.e., concentration or signal) that is used to infer the presence of a leak, (such as a signal produced by a detecting device) and which can be reliably detected with a sufficient degree of confidence [43].

	
	

	Emission rate
	The rate of emission of a specific chemical species, typically to the atmosphere. The emission rate is typically measured in units of mass (or moles) per unit time (e.g., g s-1, kg hour-1) [43]. 

	Equipment
	Device or component of any archetypes implemented in a H2 supply chain section, e.g., production, storage, conversion, transportation and, end uses.

	Emission factor (EF)
	Factor that describes typical H2 emissions of a component or part of the system (e.g., valve, pipeline section) or from an event and can have units like [kg/km] or [kg/event].

	Functional
element 

	A spatially separate entity that performs a specific purpose; on an approximate spatial scale of metres to hundreds-of-metres (e.g., a process tank, boiler unit, or storage unit) [43].

	Fugitive emission
	Emission to the atmosphere caused by loss of tightness of an item which is designed to be tight [39].

	Incomplete combustion emission
	Unburned hydrogen in the exhaust gases from  combustion devices, such as turbines, engines, boilers or flares.

	Permeation
	Penetration of a permeate (such as a liquid, gas, or vapour) through a solid.

	Leak rate


	Colloquially used as a replacement for emission rate, often with regards to an emission source which is not expected to be emitting under normal circumstances (i.e., a fugitive emission source), such as a NG pipeline.

	Linearity
	The relationship between the change in measurand (e.g., concentration) to the corresponding change in the sensor or instrument’s output can be expressed by a straight line.

	Instrument 
	A device used for making measurements which consists of a sensor or a detector.  

	Method



	A generic procedure or a set of instructions (either prescribed or guidance) employed for calculation, detection or measurement. In the case of emission monitoring, the method refers to a combination of an instrument (or complimentary suite of instruments), a sampling strategy and if relevant a means to determine mass emissions / leak rate. In addition, a method should include a definition of: its scope; measurement and data quality objectives; a description of the processing, analysis and reporting of data; instrument performance criteria, relevant metrological factors to provide evidence that the method can produce data which can be trusted (e.g., evidence of method validation) and specific procedures for planning, preparing and implementing a monitoring campaign [43].

	Monitoring
	A generic term used to describe the measurement and/or detection of emissions or its location [43].

	Quantification
	Determining a leak rate or emission rate. This can be done directly through measurement or indirectly through calculations and modelling.

	Quantification limit
	Minimum quantifiable measurand (emissions or leak rate), based on the uncertainty of the method.

	Reconciliation
	The act of making measurements comparable and compatible with each other, for example, across a range of spatial or temporal scales [43].

	Remote-sensing (sampling strategy)




	Remote-sensing (also referred to as standoff detection) involves the measurement of the properties of an object without making physical contact with that object. In the case of emissions measurement, the object is typically understood to be the emission plume. Therefore, a method which uses remote-sensing does not need to be physically located within the emissions plume (or even in the region where emissions may occur). The opposite of remote-sensing is referred to as a point measurement system (or in-situ sampling), and which needs to be physically located within the plume, or within the target region [43]. 

	Sampling strategy 
	Describes how the measurement is collected and represented, and the platform used [43].

	Site
	All sources within a physical unit. A site can be a steam CH4 reforming plant, an electrolysis plant, a compressor station, a hydrogen pipeline segment, liquified hydrogen terminal, a storage plant, etc [43].

	Snapshot
	A single report representing a state at a given time, or two reports separated by a time period or before and after an event (e.g., repair) [43].

	Technique
	A generic term used to describe a type of an approach to calculate, process, analyse, detect or measure. This differs from method as a method is meant to describe a standard process that has been subject to metrological rigor [43].

	Validation
	Where the specified requirements are adequate for an intended use [42]. In the context of emissions monitoring, it is a process to demonstrate that the method meets defined performance criteria and contains all the essential elements of a method (for example, quality assurance processes), prior to standardising a method.

	Verification
	Provision of objective evidence that a given item fulfils specified requirements[42]. In the context of emissions monitoring, it is a process to demonstrate that a process (e.g. laboratory testing) meets defined criteria, on a given day.

	Vented emission
	Gas released into the atmosphere intentionally from processes or activities that are designed to do it, or unintentionally when equipment malfunctions or operations are not normal.
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	Category
	Requirement
	Description and context

	Spatial /
Temporal
	Granularity
	Define the spatial granularity required for monitoring and reporting, from component level to whole site. 

The context can be best described using two examples:

e.g.1, quantification at component level followed by assimilation of individual measurements and then reporting of an emission covering a larger area (e.g., archetypes, whole site). 

e.g.2, for the quantification at site or area level, define whether the measurements need to be spatially resolved, define the spatial resolution.

Define the temporal granularity from snap shot in time, periodic or continuous. 

This requirement will not only determine what instrument would be most suited, but also how individual measurements would be assimilated to represent a larger area (e.g., avoid double counting), what quality control and verification checks would need to be implemented to check the assimilated data, how individual measurements could be reconciled across spatial and temporal ranges and with operational process data. 

	Measurand
	Uncertainty
	A definition of the uncertainty required for the reported data, whether standard or expanded (coverage factor to be used).

	
	Detection threshold
	A definition of the threshold that will be used to determine whether an emissions has been identified. This will determine the required performance of the method (i.e., the detection limit) 

	
	Measurement or Quantification 
range
	The required range depending on the characteristics of the emissions sources and purpose of the monitoring (e.g., to directly measure a vented emission where there may be high concentrations or diffuse emissions over a large area). The lower end will also determine the performance of the method (Lower Quantification Limit)

	
	Species covered
	The species to be monitored, identifying any potential interfering species.

	
	Clear definition of the physical property to be measured
	A definition of either detection and/or quantification of leak rate or emissions rate with units.  

	Other
	Measurement site
	Operational requirements (e.g., ATEX instruments) and restrictions (e.g., physical access or line of sight).
Planned or unplanned events to be monitored.
Logistics requirements.
Requirement for site process / operations data to be made available, for example to determine emission factors.

	
	Regulations and standards
	Define regulations and working practices that need to be adhered to, applicable standards. 

	
	Monitoring process
	Available budget, timescales, available human effort and expertise to plan, prepare and implement the monitoring, autonomous operation?, environmental considerations, time of day.



