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The Central Office of Measures is the national 

metrological institution in Poland. Nowadays, 

the majority of such institutions in the world, not 

without reason defined as NMI (National Metro-

logy Institute), especially in countries with strong 

economies, is a scientific institute for which con-

ducting research and development activity is one 

of its principal tasks. An example is the German 

metrological institute PTB (Physikalisch-Techni-

sche Bundesanstalt), which historically is the first 

national metrological institution, created as a result 

of the Metre Convention which was signed already 

in the 19th century. About 600 or more research 

and development projects are implemented an-

nually in PTB. In 2016, these amounted to almost 

36 million euros, which is over 17 % of this institu-

tion’s budget. These projects are financed in half 

by the European Union and the other half comes 

from the institutions related to the German eco-

nomy, including ministries and federal foundations. 

It should be added that expenditures on research 

and development in PTB in the last decade have 

almost doubled, as near as in 2010 they amoun-

ted to 19 million euros, which constituted 12 %  

of the institution's budget. It should be noted that 

the structure of financing research and development 

projects has also changed, as the share of funds 

from the European Union has increased more than 

twice (from 24 % in 2010 to 54 % in 2016), while 

at the same time the share of the German economy 

in financing these projects decreased from 26 %  

to 12 % of budget funds.

ReseaRch and developmenT 
acTiviTy as The pRincipal Task  
of The nmi
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Research and Development was not one of the legal 

tasks of GUM (Central Office of Measures). Only the 

amended Act of 23 March 2017 (on amending the Act 

on Measures and the Act on the Provincial Governor 

and Public Government in the Province) extends the 

scope of GUM President’s activity by “conducting re-

search and development work in the fields of metrolo-

gy, in particular in the field of measurement technolo-

gies and cooperation with other scientific units in this 

area” (Article 16.1 pt. 2)) and “supporting and inspiring 

the development of domestic industry, in particular 

initiating the development of scientific research, de-

velopment works, and other endeavours in the field  

of metrology, and establishing and conducting coope-

ration with domestic entities dealing with such activi-

ty” (Article 16.1, pt. 3e)).

Research and development projects are implemented 

in GUM with its own funds, which affects the limited 

possibilities of their financing. In 2016 these funds 

were over 200 times less than they were at PTB.

gum's siTuaTion in The aRea  
of ReseaRch and developmenT acTiviTy

expendiTuRe foR R&B pRojecTs

implemenTed in pTB and gum in 2016

institution PTB GUM
number of projects 648 10

funds for project 
implementation 

EUR 35.8 mln 
(PLN 150.4 mln)

17.3 % of the budget

PLN 0.356 mln
(EUR 0.085 mln)

1.0 % of the budget

including  
from the budget

EUR 17.8 mln 
(PLN 74.8 mln)

8.6 % of the budget

PLN 0.356 mln
(EUR 0.085 mln)

1.0 % of the budget

institution’s budget EUR 206.8 mln 
(PLN 868.6 mln)

PLN 37 mln
(EUR 8.8 mln) 

(EUR 1 = PLN 4,2)
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ReseaRch pRogRammes in The field  
of meTRology suppoRTed By The eu

ReseaRch acTiviTy ThRough The euRopean 
meTRology neTwoRks

The European Union (EU) is one of the most important 

sources of financing for R&D programmes in the field 

of metrology. The creation of the European Association 

of National Metrology Institutes EURA-MET in 2007, 

which undertook the implementation of the European 

Metrology Programme for Innovation and Research 

(EMRP), was the result of cooperation with the EU.  

The European Metrology Programme for Innovation 

and Research (EMPIR) is its successor.

After 7 years of the programme, GUM as the Polish 

NMI, two Polish Designated Institutions - the Institute 

of Low Temperatures and Structural Research INTIBS, 

the National Centre for Nuclear Research NCBJ/POLA-

TOM, and the University of Wrocław, Silesian Univer-

sity of Technology, and the University of Zielona Góra 

participate in 10 JRP research projects, as well as 

2 REG grants (Silesian University of Technology and the 

University of Zielona Góra), 4 RMG grants (GUM and 

INTiBS), and one ESRMG grant (GUM). These works 

concern the following areas: Environment, Industry, 

Energy, SI Units, and New Technologies, and are imple-

mented as a part of research projects focused on issues 

related to pressure, temperature, and humidity measu-

rements in the atmosphere, measurement of radioac-

tive waste utilization, ionising radiation in industrial 

applications, electromagnetic characteristics related 

to the microwave field of materials used in industry, 

elements of radiation therapy, new techniques of tem-

perature unit transfer, a new approach to assessing un-

certainty of measurement, advanced plane angle me-

asurements, power measurements of the meganewton, 

automation of impedance measurements, and measu-

rements of long distances in industrial applications.  

In the aforementioned 7-year period of the program's 

duration and a cash contribution of 42,000 euros the 

Polish party received more than a tenfold reimburse-

ment of the incurred costs, receiving EU funding in the 

amount of 533 thousand euros, thanks to which it se-

cured receiving 127 % of the nominal funding.

Another European initiative in the field of creating research 

and development programmes is the European Metrology 

Networks. The subjects of the networks belongs to 3 the-

matic groups: science, infrastructure, social issues. By joining 

a specific network, the institution signs a Memorandum  

of Understanding in which it declares joining the project and 

engaging its resources. At least 3 entities are required to set 

up a network. An important document regarding the opera-

tion of the network is the Strategic Research Agenda, which 

includes: the area of network’s activity, key challenges, the 

manner in which networks will be managed, the main stake-

holders, potential investments/equipment needed to operate 

the network, and other strategic goals of the network.
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In 2017, the GUM developed a Four-year strategic action 

plan of the Central Office of Measures for 2018-2021, which 

included action plans in individual measurement fields. Most 

of them are connected with the implementation of R&D pro-

jects.

acTions pRovided foR in gum's  
sTRaTegic plan
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Acoustics 
And 

VibrAtions 
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No. Project subject Source 
of financing 

1.
Modernization and development of the metrological infrastructure ensuring measurement traceabili-
ty  in the field of audiometry GUM

2.
Development and modernization of the metrological infrastructure ensuring measurement traceabili-
ty in the field of acoustics related to infrasound frequencies GUM

3.
Modernization of test stands towards the possibility of calibration of digital transducer systems used 
in the field of acoustics and mechanical vibrations GUM

4.
Building of a metrological infrastructure ensuring measurement traceability in the field of mechanical 
vibrations related to impacts (Construction of a test stand for the calibration of impact transducers in 
accordance with the ISO 16063-22 standard)

GUM

5.
Modernization, automation, and validation of test stands for calibrating mechanical vibration trans-
ducers using the comparative method GUM

6.
Building of a metrological infrastructure and staff competences in the field of ultrasound in medical 
applications GUM

GUM's R&D projects
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time And Frequency
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No. Project subject Source 
of financing 

1. Characterization of InLambda standards for international supplementary comparisons in the scope  
of time interval measurements GUM

2. Monitoring the properties of GNSS receivers for time transfer GUM

3. Construction of a portable standard for inter-laboratory comparisons based on a Rubidium generator GUM

4. Participation in the creation of UTCrapid GUM

5. Research on the possibilities and method of UTC (PL) control based on caesium fountain signals GUM

6. TWSTFT comparisons using a fibre optic link GUM-AOS GUM

7. Development of time and frequency transfer methods using signals from GNSS systems GUM

8. Development of official time distribution systems and verification of synchronization with the official 
time GUM

9. Characterization of metrological parameters of the new time and frequency model in GUM (hydrogen 
maser with autotuning of the resonant cavity) GUM

10. Analysis of delay asymmetries on the GUM-FTMC fibre-optic link GUM

GUM's R&D projects
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chemistry
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No. Project subject Source 
of financing 

1. Construction of a stand for measuring of air pollution GUM

2. Development of the methodology for the production and certification of new multi-element matrix 
reference materials GUM

3. Development of new primary reference materials (high purity substances) GUM

4. Construction of a test bench for conductometric sensors used for pure and ultrapure water  
measurements GUM

GUM's R&D projects
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Length



19

No. Project subject Source 
of financing 

1. Construction of a new test stand based on a multisensor measuring machine GUM

2. Modernization of the national length standard (extending the measurement range to approx. 1,500 
nm) GUM

3. Modernization of the national standard length (enhancing measurement possibilities with the use of a 
femtosecond laser to measure the refractive index in the air) GUM

4. Development of new measurement methods for the needs of geodesy GUM

5. Construction of an interference test stand for calibration of two-dimensional calibration standards GUM

6. Testing and implementation of a method for determining the refractive index of liquid refractometric 
patterns using the goniometric method GUM

7. Construction of a test bench for testing speedometers (installed on a road section) for measuring the 
average speed of vehicles in road traffic using a real-time clock GUM

8. New small angle generator with 0.001” resolution in a measuring range greater than 1 ° GUM

9. Measurement system for testing quartz plates (optical purity, flatness, parallelism, optical axis errors) GUM

10. Development of measuring methods used for calibration of alignment telescopes and angle encoders GUM

11. Research on new alternative light sources used in goniometric methods to determine the refractive 
index for solid and liquid standards GUM

12. Research on the possibility of calibration of laser rangefinders using a fibre-optic delay line GUM

13. Modernization of the 1-D measuring machine in the scope of mounting the reference plate during 
measurements GUM

14. Participation in the project on the use of electromechanical microchips to provide dimensional pat-
terns for users of atomic force microscopes and electron microscopes FNP

15. Development of measurement capabilities in the field of nanometrology NCBiR

16. Participation in the project of the construction of a Polish microprofilometer using LCI low-level inter-
ferometry for the study of the structure of surface layers in industry NCBiR

17. Participation in the project of developing a Polish compact laser length / frequency standard (a com-
ponent of the interferometer for industrial purposes) NCBiR

18. Large Volume Metrology Applications EURAMET

19. Standards for the evaluation of the uncertainty of coordinate measurements in industry EURAMET

GUM's R&D projects
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eLectricity

And

mAgnetism 
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No. Project subject Source 
of financing 

1. Construction of a quantum AC voltage standard GUM

2. A system for ensuring traceability of high resistance standards with reference to the original QHR 
standard using resistance transfers GUM

3. Construction and implementation of a test stand for testing measuring instruments of very low DC 
currents GUM

4. Calibration of current shunts by a comparative method using ACDC thermal converters GUM

5. Design and construction of an adapter enabling the calibration of two- and three-terminal standards 
(asymmetrical and symmetrical) in a four-wire system GUM

6. Design and implementation of capacitance standards (impedance) in the thermostat for the reproduc-
tion of the inductance unit in the range: 5 mH * 10 H, at 1 kHz GUM

7. Designing and manufacturing of 2 thermostatic AC/DC resistance standards with the value of 12,906.4 Ω GUM

8. Construction of a thermostatic capacitance standard 10 nF for unit transfer in a 1: 1 ratio GUM

9. Design and execution of 5 capacitance standards (in a thermostat) with values: 1 nF, 10 nF, 100 nF,  
1 μF i 10 μF for precision bridges and impedance meters testing GUM

10. Design and execution of a thermostat for a 1404-A capacitance standard with a value of 1000 pF GUM

11.
Study of the possibility of extending the frequency range of test stands for half and emission measure-
ments and PEM exposure in the Microwave, Electromagnetic Field and Electromagnetic Compatibility 
Laboratory

GUM

12. Comparison of the methods of measuring conducted emissions in DC electrical tractions by building  
a reference stand with a 2 MW LISN network GUM

13. Application of the DFT algorithm in bridge calibration for measuring transformer faults GUM

14. Estimation of uncertainty of measurement in the DFT method in the calibration of bridges for me-
asuring transformer errors GUM

15. Construction of a stand for measurements of very low power and AC electricity GUM

16. Construction of a test stand for testing and calibration of instruments for measuring power and DC 
energy. GUM

17. A system for ensuring traceability of high resistance standards with reference to the original QHR 
standard using resistance transfers NCBiR

18. Non-invasive testing of harmonics in a working power grid NCBiR

19. Towards the propagation of AC Quantum Voltage Standards EURAMET

20. Development of RF and microwave metrology capability EURAMET

21. Versatile electrical impedance calibration laboratory based on digital impedance bridges EURAMET

22. A digital traceability chain for AC voltage and current EURAMET

GUM's R&D projects
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Photometry

And

rAdiometry 
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No. Project subject Source 
of financing 

1. Development of measurement methods and construction of a test stand for calibrating microplate 
readers and their control standards GUM

2.
Development of a method for photometric calibration and colorimetric devices used to measure li-
ghting parameters of road lighting, illumination of objects, monitors, and LED advertisements (matrix 
luminance meters)

GUM

3. Development of a measurement method and construction of a test stand for calibration of densitome-
ters and spectrodensitometers used to control print quality in polygraphic production GUM

GUM's R&D projects
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mAss
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No. Project subject Source 
of financing 

1. Development of a modular measurement workstation for the 1 kilogramme prototype no. 51 (the na-
tional mass measurement unit standard). GUM

2. Development and construction of a test stand for the national standard of the pressure measurement 
unit  GUM

3. Modernization of the stand for testing breathalysers using the wet ethanol method (automatic adjust-
ment of control sensors in barbotage vessels 1 and 2) GUM

4. Modernization of the Rockwell model hardness stand for the N and T scales GUM

5. Development and construction of a stand for ensuring traceability in measurements of non-Newtonian 
liquids GUM

6. Development of a metrological methodology of the system for measuring the mass and dimensions of 
vehicles and the implementation of national regulations GUM

7. Construction of an ultraprecision breathalyser NCN

8. Traceable calibration of automatic weighing instruments operating in the dynamic mode EURAMET

9. Developing research capabilities for traceable intraocular pressure measurements EURAMET

10. Certified forensic alcohol reference materials EURAMET

11. Establishing traceability for liquid density measurements EURAMET

GUM's R&D projects
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ionising 
rAdiAtion
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No. Project subject Source 
of financing 

1. Construction of a primary kerma standard in the air of gamma-ray nuclides: caesium Cs-137 and cobalt 
Co-60 GUM

2. Construction of a standard for a primary dose absorbed in water in the gamma-ray field of Co-60 co-
balt nuclide - an ionometric standard GUM

3. The structure of the primary dose absorbed in water in X-ray (from average 50 kV photon energy) and 
gamma (cobalt Co-60) radiation fields - a calorimetric standard GUM

4.
Development of a spectrometric system for non-invasive measurement of X-ray tube voltage (exten-
sion of the kerma reference standard position in the X-radiation air with the possibility of calibration of 
instruments used in medical diagnostics)

GUM

5. The use of interferometric methods to measure radiation doses GUM

6. Construction of a stand for brachytherapy GUM

GUM's R&D projects
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FLows
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No. Project subject Source 
of financing 

1. Development of a methodology for calibrating cryogenic liquids GUM

2. Development of the methodology and construction of a test stand standard for calibrating gas meters 
with air at high pressure GUM

3. Mobile test stand for testing of water meters and flow transducers for heat meters under standardised 
climatic and electromagnetic disturbances GUM

4. Preparatory work for the development of requirements for flow measurement instruments in open 
channels (sewage, implementation of the provisions of the Water Law Act) GUM

5. Modernization of the S03 test stand for the purposes of EU type testing of hybrid heat meters in the 
scope of converters with paired temperature sensors GUM

6. Development of a test stand for testing and calibration of water meters, flow transducers for heat 
meters and flow meters with cold and hot water no. S 03 in the range of small flows (0.1 * 3.0) dm3/h GUM

7. The use of Venturi nozzles in the calibration of control bell tanks GUM

GUM's R&D projects
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thermometry
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No. Project subject Source 
of financing 

1. Mobile generator of relative humidity GUM

2. Modernization of the national temperature standard test stand (in the range from -189 °C to 961 °C) GUM

3. Regulations of metrological conductors for industry, research and calibration laboratories (metrological 
characteristics tests) GUM

4. Construction of a stand for interlaboratory comparisons and ensuring measurement traceability  
for climatic chambers GUM

5. Construction a stand to ensure measurement traceability in the field of radiation thermometry GUM

6.
Development of measurement methods of the highest precision in thermometry in connection with 
the guidelines of international metrological organizations and the analysis of the applied uncertainty 
measurement budgets (validation of resistance measurements)

GUM

7.

Internal subject group:
1) Analysis of tuning methods for Eurotherm 2604 and Eurotherm 3204 temperature controllers
2) Examining the metrological parameters of liquid thermostats as exemplified by the Fluke 6331 ther-
mostat
3) Development of a computer program for operating a stand for measuring the electromotive force  
of thermocouples using a wire and crucible method
4) Automation of the stand for measurements using the comparative method 
5) Propagation of uncertainty in the ranges between fixed points for the SPRT reference platinum 
resistance sensors

GUM

GUM's R&D projects
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interdisciPLinAry  
metroLogy



33

No. Project subject Source 
of financing 

1. “Online” cash register testing methodology GUM

2. Development of a risk analysis methodology for measuring instruments GUM

3. Analysis and evaluation of the possibility of implementing the Common Criteria methodology in so-
ftware research and preparation of requirements for measuring instruments software GUM

4. Development of algorithms enabling digital reading of graphical indications of measuring instruments, 
software development and implementation GUM

5. Elaboration of the design of a simple current scale supplied from fixed sources GUM

6. Development and implementation of a method of estimating uncertainty of Monte Carlo measure-
ments for multidimensional variables GUM

GUM's R&D projects
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Field share in project implementation

Financing source share

Acoustics and vibrations 

Time and frequency

Chemistry

Length

EURAMET

NCBiR

GUM

Electricity and magnetism

Photometry and radiometry 

Ionising radiation 

Flows

Thermometry

Interdisciplinary metrology

Mass

6 %6 %

4 %

3 %

9 %
7 %

6 %

7 %

7 % 10 %

19 %

84 %

10 %

22 %

FNP, NCN



Notes:
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