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1. Introductory remarks  

A first PTB project “Support of the Quality Infrastructure in Serbia” started in October 2011. 
This project consists in three fields of intervention: (i) metrology, (ii) accreditation, and (iii) 
national quality policy. Support at the meso level of the quality infrastructure (QI)-
institutions was focused on the topics of accreditation and metrology. During this phase, 
European directives, like Prepackage-Directive, Measurement Instrument Directive (MID) 
and Non-automatic Weighing Instrument (NAWI) Directive have been transposed into 
National law. The Accreditation Body ATS was capacitated to accredit conformity 
assessment bodies (CABs) for the EU Pressure equipment and Lifts directives. At the 
macro-level a draft national quality strategy has been developed but it is still subject to 
finalisation and approval on the Serbian side.  

In January 2014 a new project phase under the same title “Support of the Quality 
Infrastructure in Serbia” has been approved in order to consolidate the results already 
achieved and to achieve new results in additional fields of intervention. 

The overall aim of the project is to assure that selected services in Metrology and 
Accreditation are offered in compatibility to EU requirements. Amongst others, the Serbian 
national metrology institute DMDM shall be prepared to comply with the requirements for 
accreditation as notified body for MID and NAWI and ATS shall be qualified to accredit 
(CABs) as notified bodies for selected EU directives.  

Within the framework of the PTB project, a first fact finding mission to Vinča Institute of 
Nuclear Sciences, Department of Radiation and Environmental Protection (Vinča REPD) 
was carried out from 01.-03.12.2014, with the aim to identify required capacity building 
support in order to achieve international recognition as a Designated Institute (DI) for 
Ionizing Radiation. In July 2013 a general agreement between Vinča and DMDM was 
signed regarding their future cooperation. On September 29, 2014 the Vinča Institute has 
been recognised as DI by EURAMET. 

2. Key persons & institutions involved 

During the 3 day visit to Vinča Institute following persons were met: 

Dr. Borislav Grubor, director general, Vinča Institute of Nuclear Sciences (1 h on 03.12.) 

Dr. Bojan Radak, deputy director general, Vinča Institute of Nuclear Sciences (1 h on 
03.12.) 

Dr. Đorđe Lazarević, director, Vinča Institute of Nuclear Sciences, Radiation and 
Environmental Protection Department (Vinča REPD) 

Dr. Olivera Ciraj-Bjelac, Vinča REPD 

Dr. Gordana Pantelić, Quality Manager, Vinča REPD 

Milos Zivanovic, Senior metrologist, Vinča REPD 

Sandra Ceklic, metrologist, Vinča REPD 

Katarina Karadžić, in education, Vinča REPD 

Srboljub J. Stanković, Vinča REPD 

Nikola Škundrić – DMDM (on 02.12.) 
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Additionally, the debriefing meeting (on 03.12.) was attended by following persons: 

Boris Lastro – DMDM Vice Director 

Dr. Wolfgang Schmid – EURAMET Head of Secretariat 

Dr Tanasko Tasić – EURAMET Capacity Building and Members' Support Officer 

3. Aims and contents of mission  

Terms of Reference for the mission were as follows:  

 Fact-finding regarding the role of Vinča Institute of Nuclear Sciences, Radiation and 

Environmental Protection Department (Vinča REPD) and the status of its measurement 
capabilities in the field of ionizing radiation, in cooperation with the Serbian National 
Metrology Institute DMDM 

 Estimation of the Technical capabilities, QM-system, participation in international 
fora / TCs of RMO, participation in laboratory intercomparisons, future CMC claims 
of Vinča Institute 

 Informing Vinča REPD on the requirements and mechanisms of CMC claims for 
international recognition of measurement capabilities in Appendix C of the BIPM 
KCDB (in cooperation with DMDM) 

 Identification of most relevant measurands for potential future CMC claims 

 Identification of gaps and capacity building needs, in order to prepare for the 
submission of first CMC claims 

 Discussing the way-forward as regards potential support from the PTB project side 
in cooperation with DMDM and Vinča REPD 

4. Achievements, difficulties and observations 

Introduction: 

The Secondary Standard Dosimetry Laboratory (SSDL) of Vinča Institute of Nuclear 
Sciences, Radiation and Environmental Protection Department is a member of IAEA/WHO 
network of SSDL and provides the calibrations of dosimeters in radiotherapy and radiation 
protection and partially in the field of diagnostic radiology. It is a unique laboratory of this 
type in the country. The service of the Laboratory was significantly improved through the 
IAEA TC project SRB6003 (2007/2008) when the equipment for calibrations in the fields of 
radiotherapy and radiation protection was obtained. One of the outcomes of this project 
was accreditation according to ISO 17025. With this equipment, the calibration service for 
external beam radiotherapy and radiation protection is covered. However, the calibrations 
for brachytherapy and nuclear medicine are still not possible, while the calibrations in the 
area of diagnostic radiology and orthovoltage radiotherapy are not adequate as results 
from comparison measurements revealed problems below about 70 kV high voltage.  
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The laboratory is located in Belgrade, capital city of Serbia, on the premises of Vinča 
Institute of Nuclear Sciences. Such location provides low external environmental 
disturbances and the possibility of facility extension. At present, it provides calibration 
services for radiotherapy and radiation protection, it is accredited according to ISO 17025 
(http://www.registar.ats.rs/predmet/655/) and as the only laboratory for metrology of 
ionising radiation in Serbia. 

Calibration activities are exclusively performed on the laboratory premises. Separate 
rooms are provided for radiation sources (Co-60, Cs-137 and X-ray unit). Structural 
shielding is designed according to radiation protection standards. Control area is located 
next to the calibration rooms. A mechanical and electronic workshop is available.  

Following irradiation equipment is available: a tele therapy unit with Co-60 source, a well 
collimated multiple source radiation unit with Co-60 and Cs-137 sources for radiation 
protection calibration and an X-ray generator Philips MG 320. Standard ionizing chambers 
and electrometers (traceable to the SI): UNIDOS T10002-20756 with ionisation chamber 
TW 30012-0172, UNIDOS T10002-20767 with ionisation chamber TW 32002-0311, 
UNIDOS T10002-20767 with ionisation chamber TW 32002-0310, UNIDOS T10002-20767 
with ionisation chamber MAGNA A650, Diavolt universal T43014, PTW, check sources, 
and several working standards. The laboratory is equipped with calibration bench and 
trolleys with laser positioning (telescope for radiotherapy) system and a monitor chamber. 
There is a camera with in-room monitor which is coupled to a display in the control room.  

The laboratory has four full-time appointed physicists and engineers, one part time 
physicist and two technicians. One of them is the head of the laboratory. This staff level is 
sufficient to support complete SSDL activities (establishment and performance) in the field 
of diagnostic radiology, radiotherapy and radiation protection.  

The laboratory regularly participates in the intercomparisons organized by International 
Atomic Energy Agency (IAEA) in the field of radiation therapy and radiation protection, 
mainly with TLDs.  

Findings: 
The Vinča REPD is well equipped and well organised in terms of staff structure, facilities, 
and working materials. A thorough quality management systems (QMS) is implemented 
since 2010 including annual internal audits and detailed educations plans for new 
laboratory workers. The QMS contains both management aspects as well as technical 
working descriptions including uncertainty budgets for the measurements performed. 
During the visit uncertainty budgets were investigated in depth and only a few possible 
minor improvements were identified and indicated to the laboratory. Calibration certificates 
of the laboratories’ measuring instruments were presented whenever asked for. Thus, 
traceability is generally assumed to be present. Protocols of regular checks including the 
history of the measuring instruments were also presented whenever asked for. Several 
aspects regarding the calibration and irradiation practices were discussed and some hints 
regarding the true values of the operational dose quantities were given to the laboratory. 

The laboratory plans to apply for the following CMC entries in the near future:  

 Air kerma, 𝐾a, and air kerma rate, �̇�a, in the radiation protection level using different 
137Cs- and 60Co-radiation sources and 

 Absorbed dose to water, 𝐷w, and absorbed dose rate to water, �̇�w, in the radiation 
therapy level using a 60Co-radiation source. 

http://www.registar.ats.rs/predmet/655/
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Several comparison measurements supporting the planned CMC entries have been 
performed with different institutes over the past years: 

 Comparisons with the International Atomic Energy Agency (IAEA) utilising 
thermoluminescence detectors (TLDs) from the IAEA which were irradiated by 
Vinča REPD and evaluated by the IAEA. The IAEA maintains CMC entries in the 
considered area. 

 A comparison with the Belgian Nuclear Research Centre (SCK•CEN) utilising a 
Farmer type ionisation chamber (IC) calibrated in terms of irradiated dose per 
measured electric charge. The SCK•CEN is traceable to VSL (Netherlands) 
maintaining CMCs in the considered area. 

 A comparison with the IAEA utilising a Farmer type IC calibrated in terms of 
irradiated dose per measured electric charge. The IAEA maintains CMC entries in 
the considered area. 

The following table contains the comparisons supporting the potential future CMC entries. 
The underlying documentation was shown during the visit. The uncertainties are given for 
a confidence level of 95 % (k = 2): 

Date of 
measure-

ment 
Quantity ; 

Radiat. Quality Dose rate 
Measuring 
instrument Partner 

Result of 
partner 

Result of Vinča 
REPD 

09-2008 𝐾a ; 
137

Cs 
no 

influence 
TLDs from IAEA IAEA 

(5.24 ± 0.19) 
Gy 

(5.00 ± 0.09) 
Gy 

05-2009 𝐷w ; 
60

Co 
no 

influence 
TLDs from IAEA IAEA 

(1.97 ± 0.07) 
Gy 

(2.000 ± 0.024) 
Gy 

05-2011 𝐷w ; 
60

Co 
no 

influence 
TLDs from IAEA IAEA 

(1.99 ± 0.07) 
Gy 

(2.000 ± 0.024) 
Gy 

05-2013 𝐷w ; 
60

Co 
no 

influence 
TLDs from IAEA IAEA 

(2.01 ± 0.07) 
Gy 

(2.000 ± 0.024) 
Gy 

12-2013 𝐾a ; 
137

Cs 
no 

influence 
TLDs from IAEA IAEA 

(5.10 ± 0.18) 
Gy 

(5.00 ± 0.09) 
Gy 

5-2014 �̇�w ; 
60

Co 
(10 .. 20) 

Gy/h 
Farmer type IC SCK•CEN 

(45.25 ± 0.59) 
Gy/mC 

(45.49± 0.54) 
Gy/mC 

5-2014 �̇�a ; 
60

Co 
(10 .. 20) 

Gy/h 
Farmer type IC SCK•CEN 

(41.32 ± 0.45) 
Gy/mC 

(41.57 ± 0.45) 
Gy/mC 

10-2014 �̇�a ; 
137

Cs Not yet 
available. 

1 litre IC SCK•CEN 
Results not yet available. 

10-2014 �̇�a ; 
60

Co 1 litre IC SCK•CEN 

11-2014 �̇�w ; 
60

Co 10 Gy/h Farmer type IC IAEA 
Up to now no results available; 

ongoing with further participants 

11-2014 �̇�a ; 
60

Co 10 Gy/h Farmer type IC IAEA 
Up to now no results available; 

ongoing with further participants 

 

Results of further comparison measurements using X-ray qualities were shown during the 
visit. Only in the low energy region, i.e. below about 70 kV tube voltage, some 
unsatisfactory results were identified. Possible reasons and potential improvements were 
discussed. 
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5. Recommendations and suggestions for further action 

Due to the mostly positive findings described above it is recommended to consider the 
future application for CMC entries mentioned above benevolently (entries based on 
radiation qualities utilising 137Cs and 60Co).  

The laboratory was encouraged to publish the results of the comparison with SCK•CEN in 
a peer reviewed journal, e.g. in the technical supplement of Metrologia. Nevertheless, the 
laboratory should take part in future BIPM or supplementary EURAMET comparisons.  

In case the laboratory needs additional registered intercomparisons on short notice in 
order to underpin future CMC claims, the PTB project shall investigate the possibility of 
financially facilitating bilateral intercomparisons with institutes linked to BIPM or EURAMET 
key- or supplementary comparisons in the respective measurands.  

As the laboratory workers are well educated only horizon widening measures are 
recommended for both experienced as well as new staff members. For example, a short 
term visit in a national metrology institute (NMI) maintaining both primary standards as well 
as CMC entries for the quantities and radiation qualities covered by the Vinča REPDs’ 
accreditation. 

Finally, the laboratory should investigate the reasons for the unsatisfactory comparison 
results in the areas of diagnostic radiology and orthovoltage radiotherapy in the energy 
range below about 70 kV high voltage.  

Minor suggestions for further improvements: 

 Measurement results of the regular checks are compared to the previous year. It 
was suggested to compared them to the first measurements using the instrument. 

 Inhomogeneities of the radiation fields should be considered during irradiation of 
large objects, e.g. large detectors or the ISO water slab phantom (in personal 
dosimetry). 
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Annex 1 Presentation of the Vinča Institute of Nuclear Sciences, Department of 
Radiation and Environmental Protection 
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Annex 2 ATS Accreditation Certificate 

In red: Translations provided by Vinča REPD; In blue: CMC entries shall be applied for the 
entries surrounded in blue (dose rate ranges) and corresponding dose ranges 
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Range 

Dosemeters in  
radiotherapy 

Dosemeters in  
radiation protection 

Dosemeters in  
diagnostic radiology 

Dosemeters in  
radiation protection 

Electronic personal 
dosemeters 

Personal dosemeters 

Kerma and kerma rate 
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Dosemeters in  
radiotherapy 

 

Range 

Absorbed dose to water and  
absorbed dose rate to water 

 

X-ray tube voltage 
 

Non-invasive kVp 
measuring devices 
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Annex 3 List of QM documents maintained by the Laboratory of Radiation and 
Environmental Protection 
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Annex 4 List of standards and measuring equipment maintained by the 
Laboratory of Radiation and Environmental Protection 
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Annex 5 List of publications discussed during the meeting  

 U. Ankerhold, R. Behrens and P. Ambrosi: X RAY SPECTROMETRY OF LOW 
ENERGY PHOTONS FOR DETERMINING CONVERSION COEFFICIENTS FROM 
AIR KERMA, Ka, TO PERSONAL DOSE EQUIVALENT, Hp(10), FOR RADIATION 
QUALITIES OF THE ISO NARROW SPECTRUM SERIES. Radiation Protection 
Dosimetry Vol. 81, No. 4, pp. 247–258 (1999) 

 U. Ankerhold, R. Behrens and P. Ambrosi: A PROTOTYPE IONISATION 
CHAMBER AS A SECONDARY STANDARD FOR THE MEASUREMENT OF 
PERSONAL DOSE EQUIVALENT, Hp(10), ON A SLAB PHANTOM. Radiation 
Protection Dosimetry Vol. 86, No. 3, pp. 167–173 (1999) 

 U. Ankerhold, P. Ambrosi and T. Eberle: A CHAMBER FOR DETERMINING THE 
CONVENTIONALLY TRUE VALUE OF Hp(10) AND H*(10) NEEDED BY 
CALIBRATION LABORATORIES. Radiation Protection Dosimetry Vol. 96, Nos 1–3, 
pp. 133–137 (2001) 

 U. Ankerhold: OPTIMISATION OF A SECONDARY STANDARD CHAMBER FOR 
THE MEASUREMENT OF THE AMBIENT DOSE EQUIVALENT, H*(10), FOR LOW 
PHOTON ENERGIES. Radiation Protection Dosimetry Vol. 118, No. 1, pp. 16–21 
(2006) 

 R. Behrens, M. Kowatari and O. Hupe: SECONDARY CHARGED PARTICLE 
EQUILIBRIUM IN 137Cs AND 60Co REFERENCE RADIATION FIELDS. Radiation 
Protection Dosimetry Vol. 136, No. 3, pp. 168–175 (2009) 


