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Outline

Whatis traceability?
Calibrationand Quality Assurancef
A SolarSpectroradiometers
A Broadband Filter Radiometers
Uncertainty

Summary
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Measuring solar (UV) irradiance

What do we want?
® Value of solar irradiance Wm-

Who guarantees tha#V is Watt andm is meter?

1) We need traceability to the
International System of Units (SI).

How confident canve be that this value is true ?

2) We also need an Uncertainty and confidence level
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METAS

Federal Office
of Metrology

Aalto University
School of Scienc
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NIST

National Institute of
Standards and Technology
U.S. Department of Commerce
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Traceabllity from a metrologist point of view

2.41 metrological traceability

property of ameasurement resulivhereby the result can be related to a reference through a
documented unbroken chain aflibrations each contributing to theneasurement uncertainty

Standard (test equipment)

Aesponsible

International vocabulary of metrology (VIM),
http://www.bipm.org/utils/common/documents/jcgm/JCGM_200_2012.pdf

Tasks

Basis for the
caltbration or
measurement

| Decumentation
of the calibration
or measurement

Relerence
standard

Working standard
Faclory slandard

Test equipment

National
Metrology

Institute

Accredited
calibration
laboratories

In-house
calibration
laboratories

all sections of

a company

|

Tigure 2, Organisational structure for fracing test resulis within a company o national standards

from Traceability of measurement, ILA&2: 1994

To maintain and
disseminale the
national
standards

To safeguard
the
metrological
infrastruclure
of a country

Supervision of
test equipment
for in-house
purposes

Measurements
and tesls

as part of
quality
assurance

measures

Statutory duly
to represent S|
units and ensure
international
comparability
Calibration
cerlificate from
Nat. Metrology
Institute or
another
accredited
laboratory

Calibration
certificate from
National
Metrology
Institute or an
accredited
lahoratory

Factory
calibration
certiticate,
calibration mark

or the like

Calibration
certilicate for
reference
standard

Calibration
certificate lor
working
standard or
factory standard

Factory
calibration
cerlificale,
calibration mark
or the like for
test equipment

Test mark
ar the like
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Traceabllity from a metrologist point of view

2.41 metrological traceability

property of ameasurement resulivhereby the result can be related to a reference through a
documented unbroken chain aflibrations each contributing to theneasurement uncertainty

Standard (test equipment)

Aesponsible

International vocabulary of metrology (VIM),
http://www.bipm.org/utils/common/documents/jcgm/JCGM_200_2012.pdf

Tasks

Basis for the |
caltbration or
measurement

Documentation
of the calibration
or measurement

Relerence
standard

Working standard
Faclory slandard

Test equipment

|

National
Metrology

Institute

Accredited
calibration
laboratories

In-house
calibration
laboratories

all sections of
a company

Tigure 2, Organisational structure for fracing test resulis within a company o national standards

To maintain and
disseminale the
national
standards

To safeguard
the
metrological
infrastruclure
of a country

Supervision of
test equipment
for in-house
purposes

Measurements
and tesls

as part of
quality
assurance

measures

Statutory duly
to represent S|
units and ensure
international
comparability
Calibration
cerlificate from
Nat. Metrology
Institute or
another
accredited
laboratory

Calibration
certificate from
National
Metrology

Institute or an
accredited
lahoratory

Factory
calibration
certiticate,
calibration mark

or the like

Calibration
certilicate for
reference
standard

Calibration
certificate lor
working
standard or
factory standard

Factory
calibration
cerlificale,
calibration mark
or the like for
test equipment

Test mark
ar the like

from Traceability of measurement, ILA&2: 1994

Is this sufficient to be traceable??

Transfer Standard from NMI
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Traceability from a metrologist point of view

2.41 metrological traceability

property of ameasurement resulivhereby the result can be related to a reference through a
documented unbroken chain aflibrations each contributing to theneasurement uncertainty

What it actually means:

(1)

(2)

3)
(4)
()

(6)

an unbroken chain of comparisorgoing back to stated references acceptable to the parties, usually a
national or international standard

uncertainty of measurementthe uncertainty of measurement for each step in the traceability chain must
be calculated or estimated according to agreed methods and must be stated so that an overall uncertainty
for the whole chain may be calculated or estimated,;

documentation;each step in the chain must be performed according to documented and generally
acknowledged procedures; the results must be recorded,;

competencethe laboratories or bodies performing one or more steps in the chain must s a\)d“
evidence for their technical competence (e.g. by demonstrating that they are accredite €9

reference to Sl unitsthe chain of comparisons must, where possible, end at primary standards for the
realisationof the Sl units;

calibration intervals;calibrations must be repeated at appropriate intervals; the length of these intervals
will depend on a number of variables (e.g. uncertainty required, frequency of use, way of use, stability of
the equipment).

from Traceability of measurement, ILA2: 1994
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