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AIM OF THE “THEME DAY"

To provide insights into the DCC (hopefully) and all the terms surrounding it.

To showcase and discuss the development and challenges of digital calibration certificates (DCC).

To foster collaboration among stakeholders and gather input for future DCC development.

To share updates on international developments.

The event is arranged in collaboration between:
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Danish Technological Institute - Metrology in short
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Staff: Approx. 50

Facilities: Temperature, Flow, Air-velocity, Geometry, length,
Humidity, moisture, pressure, force, mass, electrical,
frequency

+ 17 Mobil laboratories for on-site

= All services accredited by DANAK (ILAC-MRA) according to I1SO EURAMET i
17025 (Calibration) and ISO 17043 (Proficiency testing)

= Designated Institute (covered by CIPM-MRA) and maintains
Danish measurement standards within Contact Thermometry,
Moisture, Water- and energy flow, air-velocity and geometry DANIA met
(length)

= Participates in EURAMETSs Technical Committees and its key- i,
comparisons, is active in European metrology research (EMPIR) SN=
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Digitalisation of metrology at DTI >
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Strategic research objectives:

= Remote calibration

= Digital Sensor Networks

= Digital Calibration certificates (DCC)
= PMI 3d koordinatmaling




Remote calibration
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=  Automatic
calibration of
climatic
chamber

= QOperated by
customers
personnel

= Validated on site

= Available for
company’s now

=  DANAK
Accreditation
2024 (hopefully)




Digital sensor networks
- district heating
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Data from
. Smart meters

' Data from
decentralised
heat production

central heat
and power
production,
eg. prices

To improve the
energy efficiency of district
heating Networks by using:

« Existing data sources
 New IOT technology

* Energieffektivitet

*  @konomi

* Miljg (CO,)

* Brugerkomfort/for-

syningssikkerhed

* Renoveringsbehov
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Smart Fjernvarme |
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Digital sensor networks
- district heating
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Fundamental principles of sensor network metrology
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Digital sensor networks
- district heating
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Algorithm 1: < _ EUDP-projekt “Fjernvarme Sensor Power”:
Pre-processing of GIS- ¥ MACHIN ° .
e o i LEARNING / - Skalerbare brgndmalepunkter til
e distributionsnettet via energy harvesting, loT
Algorithm 2: og clamp-on teknologi.
featloss estimation - Optimering via realtidsdata fra nettet
EUDP-projekt “Fjernvarme Tilstandskontrol til Asset Dansk Fjernvarme F&U: “Smart Fjernvarme”:
Management”: - Databaseret fejlfinding og diagnosticering pa
- Big data algoritmer til beregning af varmetab pa fiernvarmeinstallationer
fijernvarmeledninger i drift - Udnyttelse af fijernaflaeste varmemalerdata
- Udnyttelse af fijernaflaeste malerdata - Anvendelse af machine learning + statistisk
- Tilstandsbaseret renovering analyse

See more: https://www.teknologisk.dk/ydelser/kalibrering-og-maaleteknik/metrologi-og-digitalisering/22681,2



https://www.teknologisk.dk/ydelser/kalibrering-og-maaleteknik/metrologi-og-digitalisering/22681,2

Digital Calibration Certificates (DCC)
- at Danish Technological Institute

o Pl teknologisk

Akkrediterings
Ordning
feg e

KALIBRERINGSCERTIFIKAT

Dato  1991.01.27 Certifikat nr. 99-2086 side 1 af 2

Init. HAT/NCH Sagsnummer 270-2-0594 Antal bilag 0

LABORATORIET Rekv.nr.: -
Kontaktperson: Ib Wessel

Adresse: DTI/AThus

Byt - T1f.: 86 142400
Emne: Hg-i-glas termometer

Fabrikat: CASELLA LONDON

Type: - 86226
omrade: -6,5°C - +51,5°C Inddeling: 0,5°C
vdgangssignal: -
Modtaget: - Kalibreret: 1992.01.22
Kalibreringsprocedure: Sammenligning
DTI-procedure: DIR-1
1 vaat i ASSMAN 13-155

e

bestemmelse af refe-

- il DT1

TERMOMETRILABORATORIET

ok sl

1b Wassel

Kalibreringscertitikatot o kun gengives 1 uddrag,
hvis lsboratorfet forud har godrendt uddragat.
Kalibreringen ar ufert pd ometiende botingalcer.

Civilingenior

Dansk Teknologisk institut Arhus g Teknolog parken Taastrup  Gregersensvel
Energiteknologi K806 Arhus € Postboks 141
DK-2630 Tastrup
Telon 86142400 Teefon 42996511
Teletan 86147722 Teefax 42995436
G 4656567 Gra 4656563

1984 - 2006:
Typewriter

C+Matrix printer
Handwritten signature
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TEMPERATURE LABORATORY
DANISH TECHNOLOGICAL INSTITUTE

Certificate no.: 200-T-23162 Page 20f 3

CALIBRATION CERTIFICATE
Results

Sensor marked: BATH_02

Reference Indication Error Uncertainty  Note
value
°c °c =c ¢

25.0002 25.0012 0.0010 0.0051
30.0013 30.0023 0.0009 0.0055
o 40.0020 0.0005 0.0043
50.0008 0.0007 0.0052
60.0009 0.0010 0.0053
70.0007 0.0005 0.0055
80.0018 0.0009 0.0058
DANI 90.0006 0.0003 0.0063
TECHNOLOGICAL 95.0006 0.0004 0.0055
afiILE 99,3986 -0.0018 0.0068

CALIBRATION CERTIFICATE Koz

Buiding 14
DK-8000 Aarhus C
Denmark

Phone 45722020 00

CERTIFICATE NO.:
200-T-23162 SQuREh

Client:

Object:

Order No.:
Period:
Procedure:

Remarks:

Conditions:

weww i dk

Page 10f 3
No. of app.: 0

Init:
BINUSOAN

Thermometer

Make: Fluke Corporation Hart Model: 1560 Thermometer
Scientific Division Readout

Serial No: Client mark:

Range: 25 - 100°C Graduation: 0.00001/0.0001

Type: The Black Stack

1 piece GE Sensing thermistor. Client mark: . Serial number:

1 piece Fluke Corporation Hart Scientific Division, "Standard Thermistor
Module™

POR-2020-066

Received: 2020-08-27 Calibration date: 2020-09-01

D1-2.2

Calibration was carried out by comparison with a referencethermometer in a
temperaturebath. The immersion depth is at least 15 times the diameter of the thermistor
sensor. The "Average” function on the Fluke 1560 Thermometer Readout was activated
during calibration.

This Accredited calibration was wes carried out In with intemational requirements (ISO/IEC
17025:2005) and in accordance with the General Terms and Conditions of Danish Technoiogical Institute.
The calibration results solely apply to the tested Item. This calbration certficate may be quoted In extract
only # Danish Technological Institute has granted fts written consent.

Calibrated by:  Bjorn Kjrsgaard Nielsen, +45 72203534, bjni@dti.dk

and
digitally signed  Soren Lindholt Andersen
2020-09-16 by:

This POF document ks

vy valia 1 igaily signed with the OCES Grgal sk

Consukant, Ph.d.

of several measurements from the calibrated measuring instrument,
ence valus,

Temperatur - 20190221

2006 - 777
Auto-generated
Digital signature



A digital calibration certificate (DCC) serves for the electronic storage, the authenticated,
encrypted and signed transmission and the uniform interpretation of calibration results. ...
The target group are all facilities worldwide, which need proof of the metrological traceability

of their measurement resulis.

Metadata/adm. data Measurement data

CALIBRATION CERTIFICATE

TEMPERATURE LABORATORY

CERTIFICATE NO.

20
200-T-23162 ey DANISH TECHNOLOGICAL INSTITUTE
Cartificata no.: 200-T-23162

CALIBRATION CERTIFICATE
Results

Sensor marked: BATH_02

Indication Errar Uncertainty N

25.0012
30.0023
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eQ0Q00% QOO0 @ 0.0053
70,0007 0.0005 0.0055
Period: Received: 2020-08-27 Calibration date: 2020-09-01 o0.0018 0.0003 0.0058
50.0006 0.00 0.0069
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erage of several measurements from the calibrated measuring instrument.
Eation - reference value,

DCC

Why:

« The DCC is the next step in the digital
transformation of metrology

- More efficient exchange of data

« DDC's create value for industrial and
administrative processes.

« International harmonisation is nessesary
« Recuirements such a ISO 17025 must be

met
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IMPLEMENTERINGSPROJEKT
VED TEKNOLOGISK INSTITUT
(DELELEMENT AF
RESULTATKONTRAKT 2021-2024
MED UDDANNELSES- OG
FORSKNINGSSTYRELSEN:
METROLOGI | DEN DIGITALE
OMSTILLING)

Calibration- and

data management

C Database —

-—

Requirements TCIM 1448 European projects
SO 17025 DANIAmMet e.g. Smartcomz2,
(DFM+FORCE) DCC2GO, ...

DCC generator

DCC storage
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http://bedreinnovation.dk/metrologi-i-den-digitale-omstilling-0
http://bedreinnovation.dk/metrologi-i-den-digitale-omstilling-0
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