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Safety& Reference Method



• The need of a reference system is hampered by the absence of a primary 
  standard of particulate matter

• Actual regulations define several parameters which are concurring 
  into the definition of a “Reference Method” (EN 12341:2014)

• Reference Method is not an absolute system, but a system 
 which would assume the same result when monitoring at a given site

Reference Method



Variables affecting sampling is really very high:

• Temperature

• Relative Humidity

• Backpressure

• Flow rate

• Chemical composition

• Volatile species

Those parameters does not need to be known, but need to be 
fully controlled, especially during the sampling step.

Reference Method









Consequence of this relevant QA-QC controls:

Fix criteria in order to ensure that instruments working in the 
same environment are giving the same numerical results.

Reference Method

This is practically achieved through “technical regulations”

The regulations are negotiated and shared at  international levels through 
“committees” which are almost permanently established at ISO, EU, National 
Standardisation bodies, etc.





Once a “reference method” is selected, the process is just at the beginning...
....  potential users and public control Agencies should ensure that:

1. It is incorporated into the instruments intended for monitoring

2. Such “incorporation” should be guarantees by a third independent body 
 
“Equivalence certification”

1. The certification should be maintained in “time and space”

2. In addition to the instruments, also manufacturers need to be certified 
according to the quality and consistency of production

 The main international EU Directives and Standards 
are listed in a following slides

Meet regulation by the end users











The following three classes of changes to certified AMS are defined:

 Type 0: changes that have no measurable influence to the performance of the AMS

 Type 1: changes that can have an influence on the performance of the AMS, but where 
subsequent tests prove that such changes do not have a significant influence

 Type 2: changes that have a significant influence on the performance of the AMS

A significant influence is considered to be one that reduces the performance of the AMS 
compared to that recorded in the certificate for the stipulated performance characteristics

The manufacturer shall evaluate all changes to a certified AMS 

Where Type 2 changes are identified the manufacturer shall consult the relevant body 
and test laboratory to confirm whether any additional testing is required to determine the
impact of any design changes 

The manufacturer shall document all changes and evaluations in accordance with the 
requirements of this European Standard and in such a way that they can be audited

Classification of Changes 



The procedures for approval (certification) and for the maintenance are quite long 
and costly 

•    Time for “equivalence certification” around 12 months
•    Cost for entire equivalence certification process around 100K €
•    Annual  maintaining certification cost around 20K € 

This assumption hamper the possibility of new changes and/or the improvement of 
the existing instruments. 

In addition, if the technical regulations will change in details, a great efforts (also 
economic) are needed for the compliance to the new standards.

Impact of “Certification process”



• assure the quality and comparability of analyƟcal data at naƟonal level in 
support of the environmental policies and in order to assure comparability 
at EU level through internaƟonal collaboraƟons (IAEA, EU-JRC: IES & IRMM, 
IUPAC, StandardizaƟon Body CEN TC264  Air Quality)

• This is the mission of Environmental Metrology Service

more than 100 ARPA/APPA (regional) 
monitoring laboratories and 21 air quality
networks across Italy 

PM measurements in EU : 
methods, QA/QC procedures
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2. Data Quality Objectives: Annex I





• new items from CEN/TC264/WG15

• Lab tests proposal
• Two samplers of the same type.
• Check of inlet dimensions
• Leak tests
• Several tests are combined to check requirements Table 1 Total 

duraƟon of lab tests 15 days excluding start-up Ɵme
• Tests at 3 temperatures: 20 - 23, max and min °C (to be defined)  
• Test sequence: installaƟon and calibraƟon of samplers, 

– at each T: measurement of all parameters at Tx, power interrupƟon 
test

– pressure drop test and check of restart of sampler; 
– Day 15: recalibraƟon of flow and other parameters to be ready for 

field tesƟng.

Critical issue  EN12341:2014: type testing missing



EN12341: QA/QC with a defined frequency



• EN16450:2017 Ambient air - 
Automated measuring systems for the 
measurement of the concentraƟon of 
parƟculate maƩer (PM10, PM2,5) 
deals  on AMS based on different 
measurements methods: beta, 
opƟcal, oscillaƟng microbalance

• Established  construcƟon and 
minimum performance 
requirements , tests and procedures 
for type approval of AMS (performed 
in lab and field by an accredited 
laboratory) in order to verify that the 
AMS meets DQO requirements and so 
it could be considered equivalent to 
reference method 

New standard for PM AMS : EN16450:2017



• 3.28 type approval: decision taken by a competent authority that the paƩern of 
an AMS conforms to the requirements as laid down in this document

• 3.29 type tesƟng: examinaƟon of two or more AMS of the same paƩern which 
are submiƩed by a manufacturer to a competent body for tesƟng of 
performance requirements

• Type tesƟng performed by a competent body
• Type tesƟng awarded by the competent authority of a Member State

• Established manufacturer requirements (cerƟficaƟon EN15267-1 e 2)
• For the first Ɵme established procedures for ”ongoing quality assurance” – in 

order to ensure that uncertainty sƟll remain in compliance with limits for 
extended period of Ɵme :

• preliminary  QA/QC acƟviƟes : suitability , first installaƟon tests
• Ongoing QA/QC with a defined frequency : maintenance, checks of sampling and 

measurement system, flow calibraƟon, sensors and measurement device 
calibraƟon

New standard for PM AMS : EN16450:2017



• During type approval, equivalence tests are performed in 
different environmental and climate condiƟons (4 campaign in 
2 sites) that could be not representaƟve of  monitoring 
network where it should be installed

• Suitability check respect specific local site condiƟons (if they 
are similar to those of type approval)

• If necessary an equivalence test should be done during first 
installaƟon in 2 sites representaƟve of network to evaluate 
uncertainty and calibraƟon funcƟon (GdE by EC)

AMS preliminary QA/QC: suitability  
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Ongoing QA/QC AMS: EN16450:2017
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How to achieve “goal of equivalence”


