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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

MINUTE

of the 3d meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity"
1. Report of the Technical Committee Chairman
Prof. Yu.Bregadze reported in his presentation the COOMET activity in the Ionizing radiation and Radioactivity subject field during the period since the last meeting (Appendix 3).

2. Fulfillment of decisions of the 2d COOMET RI Meeting 

Information was reported (Appendix 4). The problems proposed for this Meeting decided to discuss in the proper Meeting program items (Appendix 2).
3. Information of the contact persons about actual problems of the metrological activity in their countries

All participants reported the present state of IR activity in their countries. (Some of reports see in Appendix 9).
4. Information of the 2d COOMET QS-Forum Meeting

Dr. A.Tarlajanu (Direcor of NISM) told about the Meeting in which he participated.

5. Lecture of Dr. J.Zeman “Quality system in the SMU Center of Ionizing Radiation“ 

In the lecture Dr. J.Zeman told about the Quality system in SMU in general and in the Center in particular.
6. Lecture of Chairman of the COOMET Measurement Standards Joint Committee
“Current problems of the MRA fulfillment in the framework of the end of the its transition mode”

Dr. S.Korostin told about:

· Particularities of MRA fullfillment in the present time;

· Particularities of the new COOMET structure;

· Requirements to CMC.

Dr. S.Korostin highlighted importance of COOMET comparisons for CMC confirming. 

7. Discussion of the TC 1.9 structure

The next problems were discussed:

· Structure of TC 1.9;

· Candidate to Chairman of TC 1.9;

· Usage of introducing of post of Representative of the TC in TC 1.1 “General problems of measurements (General metrology)” (Member of TC 1.1).
The information about neutron metrology in EUROMET received from Dr. H.Klein was presented. His suggestions about cooperation in this field were also presented.

See decision in Appendix 5.

8. Fulfillment of the COOMET projects.
175/RU/99   “A status of a measurement standard base in the field of ionizing radiation and radioactivity for the countries – members of COOMET”. (S.Korostin, VNIIFTRI).
Activity concerning the preparing data for the Appendix C MRA has been provided in the framework of this project. See Report in Appendix 6.

The next problems were discussed:

Establishing of the Working Group 175 (in accordance with new COOMET structure) –
See Appendix 5;

Reviewing of CMCs of CENTIS-DMR (Cuba). The CMCs were reviewed by the experts VNIIFTRI, VNIIM, KHGNIIM, BelGIM and SMU. During the Meeting discussion took place. See decisions in Appendix 5.

CMCs of BelGIM and KHGNIIM. Dr.A.Ivanukovich said that BelGIM going to finfish correction of the CMCs by the end of April 2003. Dr. V.Evseev said tha KHGMIIM going to creat the CMCs during 2003. See decisions in Appendix 5.

169/UA/98  “Rn-222 volume activity in air measurement means comparison (V.Sklyarov, {KHGNIIM)”.
Mr. V.Evseev reported the present state of the project:

The next problems were found due to discussion:

It is unclear which CMCs will be supported by the comparison;

It would be more useful to compare  measurement devices, not standards (as KHGNIIM suggests).

See decisions in Appendix 5.

255/Ru/02  “Comparisons of the software (programs - measurement techniques) of scintillate spectrometers for activity measurements” (Yu.Permyakov, VNIIFTRI)
Dr. S.Korostin presented report by coordinator of the project Dr. Yu.Permyakov (See Appendix 7). Participators of the project were given diskettes contained graduating and testing spectra for processing.

Establishing of the Working group 255.See decision in Appendix 5.

256/Ru/02 “Elaboration of recommendation for creation of the National reference group of IR standards of Republic of Moldova”   

The discussion of the project’s problem took place. General Director of “Moldova-Standart”  Department Dr. S.Baban participated in the discussion. Review “The present state of IR metrology in Moldova Republic during the period of time since the 2d Meting of TC 1.9” prepared by Moldova contact person Mr. A.Bartosh was circulated in the Meeting. Participators of Project Working Group received earlier. In the framework of the project were visits to National Institute for Standardization and Metrology, National Oncology Institute and National Center of Preventive Medicine were. Information received during the visits helped to make some preliminary conclusions and decisions (see Appendix 5).
Dr. J.Zeman would like to join to the project.

9. Proposed projects

Prof. V.Yarina (VNIIFTRI) proposed the project “Comparison measurements of radionuclide volume sources ” (Appendix 8). This project is revised project proposed on the last Meeting. The project was approved by TC.

Dr. S.Korostin (VNIIFTRI) proposed the project “The unified program of the COOMET comparison in the RI field”. The aim of the project was supported by the paeticipators of the Meeting. However, the suggested principle of filling of the Program based on sarching common CMCs belong different NMIs was not supported. 
See decision in Appendix 5.
Dr. I.Kharitonov suggested the project for consultations to creation of quality management systems in NMIs - COOMET members in IR laboratories. The Meeting confirmed yhis idea in askedto Dr.Kharitonov to elaborate this project and send via e-mail.

10. Other business.

The TC members asked to TC heads to think about possibilities of organization of workshops in the framework of TC activity.

11. Date and Place of the Next Meeting of Contact Persons

TC members asked to Dr. Evseev discuss with heads of KHGNIIM possibility to organize the 4th Meeting in Kharkiv in autumn 2004.

Appendix 1.
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

LIST of PARTICIPANTS 

2th COOMET meeting of correspondents and co-ordinators in the subject field 

"Ionizing Radiation and Radioactivity"

	Belarus

	1. 
	Alexander Ivanukovich 
	Belorussian State Metrology Institute (BelGIM), Leader metrolgist of IR department

	Cuba

	2. 
	Pilar Oropesa Verdecia
	CENTIC

	MoldOVa

	3. 
	Sergiu Baban
	General Director

Department of Standardization and Metrology (“Moldova-Standart”)

	4. 
	Elena Khanganu
	Department of Standardization and Metrology (“Moldova-Standart”), head of the General department

	5. 
	Alexander Tarlajanu
	General Director
National Institute for Standardization and Metrology (NISM

	6. 
	Yuriy Friptulyak
	National Institute for Standardization and Metrology (NISM) ), Technical Director

	7. 
	Sergeu Tchapa
	National Institute for Standardization and Metrology (NISM),

head of department

	8. 
	Anatoliy Bartosh
	COOMET Correspondent for Moldova in the subject field "Ionizing Radiation and Radioactivity"
National Institute for Standardization and Metrology (NISM), leading specialist

	Russia

	9. 
	Yuri Bregadze 
	Chairman of COOMET Technical Commettee 1.9 "Ionizing Radiation and Radioactivity"
VNIIFTRI, scientific advisor of general director 

	10. 
	Vladimir Yarina
	VNIIFTRI, head of the Center for IR MEtrology

	11. 
	Sergey Korostin
	Chairman of the COOMET Measurement Standards Joint Committee 

VNIIFTRI, leading scientist

	12. 
	Igor Kharitonov
	VNIIM, head of laboratory

	Slovakia

	13. 
	Jozef Zeman
	COOMET Correspondent for Slovakia in the subject field "Ionizing Radiation and Radioactivity"
Slovak Institute of Metrology (SMU)

	Ukraine

	14. 
	Vladimir Evseev 
	Kharkiv State Scientific and Research Institute of Metrology (KSSRIM), head of department
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

Program

of the 3d meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity"

	Date and Time
	Event

	10.03.2003 (Monday)

	till 1500
	Accommodation and free time.

	11.03.2003 (Thursday)



	930 – 1000
	Taking the participants from the hotel to the meeting 

	1000 – 1030
	Opening the Meeting.
Greetings, Introduction of participants. 

Adoption of the agenda.

	1030 - 1100
	Coffee Break

	1100 – 1115

	Reports of the Chairman on COOMET activity in IR subject field in 2000 - 2001

	1115 – 1130
	Report on fulfillment of the resolutions of the 2d   Meeting of TC1.9



	1130 – 1230
	Short communications of the contact persons about actual problems of the metrological activity in their countries after the last Meeting

	1230 – 1300

	Lecture of Chairman of the COOMET Measurement Standards Joint Committee
“Current problems of the MRA fulfillment in the framework of the end of the its transition mode” 

	1300 - 1330
	Information about the 2 Meeting of COOMET QS-Forum (A.Tarlajanu or S.Tchapa) and lecture about QS in SMU (J.Zeman)

	1330 – 1430

	Lunch

	1430 – 1530

	Discussion and establishment of the TC 1.9 structure.

Confirmation of the Chairmen of  the Sub-Comities of TC 1.9

Discussion and confirmation of the Activity Programs of the Sub-Comities 



	1530 – 1600
	Coffee Break.

	1600 – 1700

	Discussion of the activity around the agreed COOMET projects in the field of comparisons and ensuring of the MRA fulfillment (Project coordinators):

175/RU/99  “A status of a measurement standard base in the field of ionizing radiation and radioactivity for the countries – members of COOMET” 

169/UA/98  “Rn-222 volume activity in air measurement means comparison” 

255/Ru/02  “Comparisons of the software (programs - measurement techniques) of scintillate spectrometers for activity measurements” 



	1800

	Culture program



	12.03.2003 (Wednesday)



	930 – 1000
	Taking the participants from the hotel to the meeting 


	1000 – 1030
	Continuing the Meeting
Continue of discussion of the activity around the agreed COOMET projects (Project coordinators):

256/Ru/02 “Elaboration of recommendation for creation of the National reference group of IR standards of Republic of Moldova”

	1030 – 1330
	Scientific visit to laboratories  (in the framework of the project  256/Ru/02)


	1330 – 1430

	Lunch

	1430 – 1530

	Discussion of the project 

“Creation of the unified program of the COOMET comparison in the RI field”

	1530 – 1600

	Coffee Break.

	1600 – 1700

	Agreeing and confirming of the resolutions of the meeting 



	
	Close the Meeting

	1800

	Dinner

	13.03.2003 (Thursday)



	
	Departure of the Meeting participants
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity”

Report of Chairman of Technical Committee 1.9

The last COOMET meeting of contact persons and coordinators in the subject field “ionizing radiation and radioactivity” took place on 30.10.2001 – 1.11.2001 in Minsk (Belarus).

I would like to remind you that in the meeting take part representatives of the next countries:

· Republic Byeloruss (Belorussian State Institute for Metrology- BelGIM); 

· Russian Federation (D.I.Mendeleev All-Russian Scientific Research Institute of Metrology - VNIIM, All-Russian Scientific Research Institute of Physico-Technical Measurements  - VNIIFTRI); 

· Slovakia (Slovak Institute of Metrology  - SMU); 

· Ukraine (Kharkiv State Scientific and Research Institute of Metrology  -KSSRIM, 

· Moldova (National Centre (now Institute) for Standardisation, Metrology and Certification (NCSMS))
· Germany (Physikalisch-Technische Bundesanstalt (PTB))

NMIs of all countries –COOMET Members gave response on the invitation for participation of this Meeting. Some of them (Lithuania and Kyrgyzstan) regretted about impossibility of the participation and asked to send them resulted documents. Unfortunately Dr.Klein (Member of the TC from Germany) can not participate in the Meeting, but his participation in future TC activity has no doubts.


The main result of the Minsk Meeting is ordering of activity for preparing CMC of COOMET NMIs for including in the Appendix C MRA. The expert group contained specialists from BelGIM, PTB, SMU and KHGNIIM was established. The Meeting also confirmed procedure for COOMET reviewing of CMC in IR subject field. The Secretary WG was introduced. The last two years show that decisions were correct. During the period of time since the last Meeting CMCs of SADCMET (Part 2), IAEA and EUROMET were reviewed. I would like to draw attention a high amount and quality of work, which was made during 100 % reviewing of EUROMET CMCs. 


It is important to stress that COOMET is one of the most active RMO in inter-regional CMC reviewing. For example, COOMET was the only RMO which gave comments on IAEA CMCs This fact was said in 8 JCRB Meeting. Last time CCRI and JCRB asked Rapporteur via COOMET to participate in peer assessment of IAEA quality system. The Rapporteur agreed with this suggestion. In general, we are going to develop good relations with IAEA.


However, there some defects in our activity. The reviewing of BelGIM CMCs was stopped (without any reasons), although it was almost finished. I would like to remind that CMCs after the COOMET reviewing will be placed in the COOMET web-site, and after MRA sighing their will be sent to JCRB immediately. KHGNIIM started preparing of CMCs as well; however they are not for experts. Because of Ukraine will going to sign MRA in the nearest future, CMC should be the important task for KHGNIIM.


Last one and half years show that comparison problem has been unsolved. In the framework of the end of transition mode of MRA the problem of comparisons will be so important as CMC problem was one and half years ago. The same applied to the present COOMET projects. They have not developed from the preparing level up to level of real fulfillment. The only project is some optimistic - 256/RU/02 “Elaboration of recommendation for creation of the National reference group of IR standards of Republic of Moldova”. 

The last COOMET Committee established the new COOMET structure, which should serve participation in MRA effectively. Some of the TC already started to upgrade their activity. We also have to convert “raw” Working group of contact persons to the modern constantly working Technical Committee. 

I would like to stress that our Procedure for COOMET reviewing of CMC in IR subject field was used as a base for COOMET CMC Procedure. Our Secretary was also elected as Chairman of the COOMET of COOMET Measurement Standards Joint Committee.

I hope that this Meeting will resolve all problems. 

Chairman of COOMET TC 1.9

                                                            "ionizing radiation and radioactivity”

 Professor. Yuriy Bregadze
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity
Fulfillment of decisions of the 2d COOMET meeting of corespondents and coordinators in the subject field “ionizing radiation and radioactivity”

(Minsk, 30.10.2001 – 1.11.2001)

Decisions concerning project 175/RU/99   “A status of a measurement standard base in the field of ionizing radiation and radioactivity for the countries – members of COOMET”

1. The project should be prolonged.

2. The main result of the project should be CMC IR of  NMIs  -COOMET members internally reviewed and included in COOMET database (www.coomet.vniiftri.ru).

3. After small revising to recommend the proposed CMC IR reviewing procedure for using. 

4. To  confirm COOMET expert group contained specialists from BelGIM, PTB, SMU, VNIIM and VNIIFRTRI . The contact persons should send to the Secretary list of the experts (with the responsibility field of each of them).

5. Secretary should ask COOMET Secretary to include addresses of web-sites of NMIs – COOMET members.

6. To confirm Dr. S.Korostin as coordinator of the project.

Report:

See the Report of Project 175/Ru/99.

Addresses of web-sites of NMIs – COOMET members included in the COOMET web-site.

Decisions concerning project 171/RU/99 – Means and methods of testing medical X-ray diagnostics apparatus parameters 

1. Coordinator of the project should write short report and the Secretary should send it to the Contact persons.

2. After this the project should be closed.

Report:

The project excluded from the COOMET Working Plan. Activity was absent. 

Decisions concerning project 169/UA/98 – Rn-222 volume activity in air measurement means comparison

1. The project should be prolonged.

2. Coordinator should prepare the report on the present state of the project and plan of future activity. This information should be spread among the contact persons.

3. The SMU should be included for discussion of the program of future activity.

Report:

Activity was on the pilot-laboratory level only.

Decisions concerning proposed project  “Comparisons of the software of scintillate spectrometers for activity measurements”.

To legalize the project in accordance with COOMET procedure (WG Secretary).

Report:

The project included in the COOMET Working Plan (No 255/Ru/02). VNIIM, BelGIM and KHGNIIM are going to participate in the project.

Decisions concerning proposed project  “Found of volume sources - secondary standards of the reper radionuclides”.

1. The suggested project interesting for many NMIs;

2. VNIIFTRI should correct the project accounting comments made during the discussion.

3. The corrected project should be sent all contact persons and future discussion should be made via e-mail.

Report:

The revised version of the project will be discussed during this Meeting.
Decisions concerning proposed project  “Comparison of Absorbed Dose of High Energy Electrons and Photons to Water”

1. To legalize the project in accordance with COOMET procedure (WG Secretary).

2. To investigate possibility to make the project as COOMET key comparison (WG Secretary).

Report: SMU recall the project because the coordinator was retired.

Decisions concerning proposed project  “Elaboration of recommendation for creation of the National reference group of IR standards of Republic of Moldova”

1. To legalize the project in accordance with COOMET procedure (WG Secretary ).

2. To confirm Prof. Yu.Bregadze as coordinator of the project.

3. A.Bartosh should prepare the preliminary report on the present state of the standards of Republic of Moldova.

4. Yu.Bregadze should suggest list of the experts and plan of their work.

Report:

The project included in the COOMET Working Plan (No 256/Ru/02). The list of the working group and plan of the project are in the Meeting documents. Discussions and laboratory visits will be in the framework of this Meeting.
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity
Decisions of the 3d meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity"
Structure if the Technical Committee 1.9 “Ionazing Radiation and Radioactivity”

1. To establish three sub-committees TC 1.9: SC 1.9.1 “Dosimetry”, SC 1.9.2 “Radioactivity measurements”, SC 1.9.3 “Neutron measurements”.

2. To confirm chairmen:

SC 1.9.1 – Prof. Yu.Bregadze (VNIIFTRI, Russia);

SC 1.9.2 – Dr. I.Kharitonov (VNIIM, Russia);

SC 1.9.3 – Dr. H.Klein (PTB, Germany).

All TC members should send to Secretary of TC suggested list of SCs members from their NMIs.

3. To establish post of Representative TC 1.9 in TC 1.1 (“General problems of measurements (General metrology)” (Member of TC 1.1). Dr. I.Kharitonov (VNIIM, Russia)confirmed as the Representative.

4. In accordance with the end of period of Prof. Yu Bregadze’s responsibility as Chairman of TC (COOMET Rapporteur) he proposed to Prof. V.Yarina for this post. He was elected as the TC Cairman*. 

* Dr. Vladimir P. Yarina –Professor, Doctor of Technical Science, Honored Metrologist of Russian Federatin, Director of   Center for Metrology of Inoazing Radiation VNIIFTRI.


For start of TC 1.9.3 Chairman and Secretary of TC 1.9 should organize visit of Dr. H.Klein to VNIIFTRI for discussion of EUROMET/COOMET cooperation in the field of neutron metrology with using of Russian capabilities in this field. 

Project 175/Ru/99  “A status of a measurement standard base in the field of ionizing radiation and radioactivity for the countries – members of COOMET”.175/RU/99   “A status of a measurement standard base in the field of ionizing radiation and radioactivity for the countries – members of COOMET”.

Decisions 

1. To prolong the project.

2. To  establish Working Group 175 for CMC reviewing:

VNIIFTRI –S.Korostin

VNIIM – I.Kharitonov

BelGIM – A.Ivanukovich

SMU – J.Zeman

PTB – H.Klein

CENTIS – P.Verdecia

Members of the Working Group 175 should establish reviewing in their NMIs in accordance with the Procedure.

3. To provide unofficial reviewing of SMU CMCs (after official receiving of these CMCs via JCRB, they will be send report to JCRB immediately). 
4. CENTIS should send corrected CMCs for the interregional reviewing.
255/Ru/02  “Comparisons of the software (programs - measurement techniques) of scintillate spectrometers for activity measurements” (Yu.Permyakov, VNIIFTRI).

Decisions.

To shift the project to “Agreed” project.

Establish the Working Group 255:

VNIIFTRI –Yu.Permyakov (Coordinator)

VNIIM – S.Arshanskiy

KHGNIIM –V.Evseev

BelGIM – A.Ivanukovich, V.Makarevich

256/Ru/02 “Elaboration of recommendation for creation of the National reference group of IR standards of Republic of Moldova” (Yu.I.Bregadze, VNIIFTRI)

Decisions.

To shift the project to “Agreed” project.

Establish the Working Group 256:

VNIIFTRI- Yu.Bregadze, V.Yarina, S.Korostin

VNIIM –I.Kharitonov

BelGIM – V.Milevskiy, A.Ivanukovich

SMU –J.Zeman

NISM – A.Bartosh

The next works should be made until the end of April 2003:

· to write recommendation to calibration and verification equipment of NISM in the field of dosimetry (with accounting of experience interaction with IAEA) – I.A. Ivanukovich;

· to write recommendation to creation of metrology in the field of clinical dosimetry –Yu.I.Bregadze;

· to write recommendation to metrology supporting of radioactivity measurements with help of volume radionuclide sources – V.P.Yarina.  

The members of the Working Group decided that for elaboration of final Recommendations Administration of Department of Standardization and Metrology (“Moldova-Standart”) should create concept of metrology system in the field of RI measurements with accounting of interactions between of different departments of Moldova having  traditional experience in this field.
169/UA/98  “Rn-222 volume activity in air measurement means comparison” (V.Sklyarov, KHGNIIM).
Decisions.

The project has to be suspended and KHGNIIM the next works should make:

to create CMCs in this fiels;

to analyze experience of the similar projects (for example of EUROMET project);

to present the revised project aimed at the CMC supporting.
Propose project “The unified program of the COOMET comparison in the RI field”.

The Secretary should elaborate the main principia of the Program creation and sent via e-mail

 Propose project “Comparison measurements of radionuclide volume sources”

The Secretary has to legalize the project as “Agreed”.

Propose project “Consultations to creation of quality management systems in NMIs - COOMET members in IR laboratories”

Dr. I.A.Kharitonov should formulate this project (headline and plan) and propose via e-mail.
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ЕВРО - АЗИАТСКОЕ СОТРУДНИЧЕСТВО ГОСУДАРСТВЕННЫХ МЕТРОЛОГИЧЕСКИХ УЧРЕЖДЕНИЙ (КООМЕТ)


EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity
Report of project  175/Ru/99   “A status of a measurement standard base in the field of ionizing radiation and radioactivity for the countries – members of COOMET”. 

The last Meeting decided that preparing of data for the Appendix C to MRA will be made in the framework of this project. The Working Group contained specialists from VNIIM, VNIIFTRI, BelGIM, SMU and PTB. KHGNIIM (Ukraine) also joining to this activity. The Meeting accepted the Procedure for intra-regional COOMET CMC reviewing in the IR field. This Procedure also applicable to our stages of inter-regional CMC reviewing.


The summary of all reviews have been made in COOMET in Tables 1 and 2.

It seen that only VNIIFTRI CMC published in Appendix C. At the present time inter-regional stage of reviewing of VNIIM CMCs is finishing (the discussion with EUROMET is being). Unfortunately reviewing BelGIM CMCs is suspending. It is suggested to restore comments and answers and send corrected CMCs to experts which did not review ones (SMU, PTB, KHGNIIM).   Concerning CMCs of CENTIS-DMR (Cuba), at the present time promised to look through BelGIM, KHGNIIM and SMU.


It is important to draw attention to a large work was made during the EUROMET CMCs reviewing (Table 3). Note that only 30% were enough for reviewing. However all experts wonted to revise whole CMCs of EUROMET and this was done with high responsibility. At the present time the discussing is finishing.


I would like to stress that now the new “Procedure for carrying out an internal review of Calibration and Measurement Capabilities declared by COOMET NMIs and participation in inter-regional review initiated by other RMOs” is being introduced. In accordance with them “Within three days the experts inform the TC Chairman about the completion time of the 1-st stage of review”. In other words the experts should decide will they make reviewing of received CMCs or not. If “yes” they should during 3 days give to coordinator of reviewing process deadline for comments. I would like to stress this point and ask you do not permit “silence effect”.


In accordance with a new COOMET structure the expert group should be transformed to Working Group 175.




S.Korostin coordinator of the project 175/Ru/02

Table 1

Current state of reviewing of CMC COOMET
	NMI
	Start

of reviewing
	Finish of reviewing
	Experts
	Status
	Present designation

	VNIIFTRI
	2000
	August 2001
	BelGIM, VNIIM,

PTB,

SMU
	Published in BIPM KCDB
	COOMET.RI.2.2001

	VNIIM
	2000
	August 2001
	VNIIFTRI, BelGIM,

PTB, SMU


	JCRB

review still in progress
	COOMET.RI.2.2001

	BelGIM
	2001
	
	VNIIFTRI, VNIIM
	COOMET review still in progress
	

	CENTIS-DMR
	2003
	
	Sent to

VNIIM,

BelGIM,

KHGNIIM,

SMU,

PTB
	
	


Table 2

Current state of reviewing of CMC from other RMOs.

	CMC
	RMO Originator
	Finish of reviewing
	Experts
	Status

	EUROMET.RI.1.2001
	EUROMET
	12.04.02
	BelGIM, VNIIM, VNIIV, KHGNIIM 
	Review still in progress

	IAEA.RI.1.2001
	IAEA
	22.01.02
	VNIIFTRI, VNIIM, BelGIM
	Published in BIPM KCDB

	SADCMET.RI.2.2001
	SADCMET
	28.12.01
	VNIIFTRI, VNIIM, BelGIM
	Published in BIPM KCDB

	SADCMET.RI.1.2001
	SADCMET
	20.04.01
	VNIIFTRI, VNIIM
	Published in BIPM KCDB


Table 3

Organization of  СМС EUROMET
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ЕВРО - АЗИАТСКОЕ СОТРУДНИЧЕСТВО ГОСУДАРСТВЕННЫХ МЕТРОЛОГИЧЕСКИХ УЧРЕЖДЕНИЙ (КООМЕТ)


EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity
Report of the first stage of the project 255/Ru/02  “Comparisons of the software (programs - measurement techniques) of scintillate spectrometers for activity measurements” 

Coordinator - Yu.Permyakov, VNIIFTRI, Russia

Participator – VNIIM (Russia), BelGIM (Byelorussia), KHGNIIM (Ukraine), Institute of ecolgy and medicine systems (Ukraine).


The preparing works were made at this stage. Equipment and standard source for the project were made. The calibrating and testing spectra were measured and saved. Format of data compatible with any type of software was difined.


The next equipment and sources were installed and investigated:

Scintillate gamma-spectrometer contained detector unit (SBDG-01), impulse analyzer (ACP-3D-1K – unit attached into PC), HV source UPB-06.

Metrological parameters are the next:

· energy range – 90 – 3000 keV;

· integral nonlinearity – 1.5%;

· energy resolution at the line 661.66 keV (Cs-137) 8.1 %;

· Time for working regime standing –  30 min.

Calibration sources (Marinelli geometry 1 l, density 1 kg/l):

· №420/0069 Cs-137 Specific activity 1340 Бк/кг
· №420/0070 K-40 Specific activity 2210 Бк/кг
· №420/0071 Ra-226 Specific activity 1350 Бк/кг
· №420/0080 Th-232 Specific activity 1430 Бк/кг
· “Background source” – distillated water. 
Testing sources (Marinelli geometry 1 l, nucledes Th-232, K-40, Cs-137, Ra-226):

· № 420/1111 Density 560 g/l.

·  № 420/1113 Density 1000 g/l.

·  № 420/1112. Density 2200 g/l.
5 calibrating and 3 testing spectra were measured using the sources and “Spectrum Analysis System” software. The spectra were converted in to the text format and suggested for processing.

The next activity should be made for development of the project:

· Increasing if number of the sources in accordance with particular requirements of each software participated in the comparison;

· Control of functioning of softwares  at boundary conditions;

· To collect requirements of the software designers to the text files;

· To elaborate and confirm criteria for appreciating of the results of the comparison
Appendix 8
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity
Proposed project “Comparison measurements of radionuclide volume sources”
Short description. (V. Yarina, VNIIFTRI)
1. The main stages of the Project:

Producing the granular (free-flowing) radioactive materials having the next parameters:

· three types of materials contained nuclides Cs-137, Eu-151, Sr/Y-90;

· granules are ball 2mm in diameter;

· packed density ~ 0.9 g/cm2;

· specific activity is ~7 Bq/g (Cs, Eu), ~30 bq Bq/g (Sr/Y-90);

· heterogeneity of activity in whole volume is less than 1%

· packing - polyethilen bag having marked seal;

· whole activity is less than minimal permissible one.

Materials will be make by VNIIFTRI.

Each participant of the comparison received 550 cm3 of maternal contained Cs-137, Eu-151 and 150 cm3 of material contained , Sr/Y-90. It is possible to receive the sources by means of ordering via V/O “Isotope”.

The participants will make measurements of activity of the received sources and send protocols of measurements to VNIIFTRI via e-mail.

VNIIFTRI and VNIIM will appreciate results of measurements and confirm them during the Meeting of TC 1.9 COOMET. The inter-state verification of volume sources will be provided.

2. Development

Future increasing of nomenclature of the radionuclides, comparisons of measurement techniques and softwares for accounting of source density and its composition, increasing if range of materials to its high density.

3. Expected results

The participants will have unified foundation of volume standard sources for unity of activity measurements in COOMET. Results of comparisons can be used for CMC supporting.

4. Metrological Service.

The permanent service of the foundation can be ensured by VNIIFTRI

5. Financial aspect

Expenditures of preparing of the sources (radioactive materials) can be compensated by means of payment of the received sources (~$100 for one source).
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EURO-ASIAN COOPERATION OF NATIONAL METROLOGICAL INSTITUTIONS (COOMET)

The 3d Meeting of  COOMET Technical Committee 1.9

"ionizing radiation and radioactivity
Information from NMIs
VNIIM activity in the Field of 

X-ray, Gamma- Beta-  and  Electron  Radiation  Dosimetry

2001 – 2003

I.A.Kharitonov, N.D.Villevalde, A.V.Oborin, E.N.Yuriatin,

V.I.Fominykh, S.A.Fedina, I.I.Tsvetkov

 D.I.Mendeleyev Institute for Metrology St.Petersburg, Russia

Introduction    

The basic directions of the dosimetry group’s activity were:

· research work bared on the State Primary Standards of:

· air kerma and air kerma rate of X-ray and (-radiation; 

· absorbed dose and absorbed dose rate of (-radiation;

· electrons flux, electrons flux density and fluence, energy flux,  energy electron and  bremsstrahlung radiation flux density and fluence;

· international cooperation;

· calibration and verification of measuring means for consumer and manufacturers of  dosimetric equipment;

· testing of dosimetric measuring means applied for control of radiation safety and in medical radiology;

· certified testing of production based on use of generating and radionuclide sources;

· preparation and development of normative documentation in the field of dosimetry.

1  Research Work

Research work, which was carried out on the State Primary Standards, was directed to decrease of the uncertainty of transfer of the size of dosimetric units to the Secondary Standards and to the working measuring means.

1.1  The X-ray spectra measurements were carried out for modes with photon energies in the range 10-50 keV and 50-300 keV including modes of the series H, N, L (ISO 4037) and modes RQR and RQA (IEC 61267). The measurements were made on the basis of HPGe-semiconductor detector.

1.2  The modernization of the standard extrapolation  parallel  plate ionization chamber EK-2М was carried out. The tissue-equivalent entrance window was changed to thinner one (1,3 mg/cm2). It allows to measure of beta-radiation absorption and attenuation in the range of beta-particles mean energy from 17 keV to 930 keV.

1.3  The Complex Standard of electrons flux, electrons flux density and fluence, energy flux,  energy electron flux density and fluence, bremsstrahlung radiation with energy from 0,1 to 50 MeV flux density and fluence  was confirmed as` State Primary Standard (SS 72-01).

1.4 The preliminary experimental investigations for determination of the connection's coefficients        between the bremsstrahlung radiation energy flux density with energy from 0,1 to 50 MeV and air kerma were carried out. 

2  International cooperation

The international cooperation was directed on completion of bi-lateral comparison between VNIIM and PTB in beta dosimetry, actualization of VNIIM calibration services, participation in the International Conferences and Symposiums. 

2.1 The final stage of bilateral comparisons of the Russian and German National Standards in the field of beta-radiation was carried out by using VNIIM's  fixed volume parallel plate ionization chamber PK2-1-type № 02. As a result of this comparison the calibration factors for chamber PK2-1 were obtained from standard beta radiation fields of 90Sr+90Y, 85Kr, 147Pm radionuclide sources on the 7 mg/cm2  of soft tissue depth. So we have calibration coefficients for PK2-1 chamber obtained in the standard fields of beta-radiation BNM-LNHB(France), PTB(Germany) and VNIIM(Russia). Project of joint publication was prepared on the basis of comparison of Russian and German Standards.

The possibility of including this bilateral intercomparison in the EUROMET program was discussed and the decision about introducing on the CCRI Meeting of the proposal for the beta intercomparison should be organized by CCRI and/or EUROMET. 

The draft of joint paper was prepared on the basis of summarized results of two stages of intercomparison

2.2  The modern base of the VNIIM calibration services in the field of dosimetry was introduced to COOMET. In frames of realization  of mutual inspections RMO calibration services the audit calibration services of  was carried out for the IAEA, CSIR, PTB, VNIIFTRI and BelGIM. 

2.3  The Report concerning the questions of traceability  of the units of kerma in air and kerma rate in air from the VNIIM National Standard  to the medical measuring means  was introduced to the International Symposium on Standards and Codes of Practice in the Medical Radiation Dosimetry (November 25-28, Vienna, Austria).   

3  Calibration and verification of measuring means

In accordance with the Law of the Russian Federation “About the Ensuring of the Unity of Measurements” all measuring means used in radiation safety, labor protection, medicine, customs and bank operations are examined by the State Verification  before their putting on the market (delivery on import) and in a process of operation.  

3.1. During 1999-2000 the calibrations and verification more than 320 dosimetric measuring means including UNIDOS dosemeters with a set of ionizing chambers of the types 77335, 77334, 30001, 31002, 23342, 23343 (for the Belarus NMI and the Belarus NII of Oncology and Medical Radiology)  and radionuclide sources including 55Fe, 57Co, 60Co and 226Ra were carried out.

3.2. The comparisons of six Secondary Standards of kerma in air and kerma rate in air for gamma-radiation of 137Cs and 60Co were carried out. These Standards belong to the metrological services of the enterprises-manufacturers of the dosimetric equipment, to the Regional Center of Metrology and Standardization, Base Dosimetric Laboratory of Health Ministry of Russia and Metrological Service of Military Ministry of Russia. Comparison with State Primary Standard was made using the comparator – a set of ionizing chambers of M 30001, TM 23361 and TM 32002 types. The total comparison uncertainty  S( = 0,8–0,9 %. 

4. Trials of measuring instruments types and certification tests for radiation safety 

All types of measuring means produced in Russia or being imported to our country are tested to confirm all metrological and technical characteristics declared by manufacturer and to establish conformity to the Russian and International Standard's requirements. The types of measuring means with good testing results are included in the State Register of Measuring Instruments that allows to use them on the Russian Federation territory. 

According to Russian laws production including the generating and radionuclide sources is tested for the radiation safety. 

VNIIM is authorized by Gosstandart of Russia for carrying out these tests to confirm the type of measuring means and do certification tests for radiation safety.

4.1  21 tests of dosimetric measuring means of Russian and foreign enterprises were carried out for this period of time. The  following devices are among them:

- individual dosemeters RAD-62 and DIS-1 (“Rados Tecnology Oy”, Finland); 

- devices for radiation monitoring: dosemeters-radiometers MKC-AT1125 ( NPP “ATOMTEX”,  Belarus),  dosemeters SmartION (St.Gobain Crystals & Detectors UK LTD,  GB); 

- for medical radiology:  x-ray dosemeters DEP-01M (“Gelpic”, Russia),  dosemeters Keithley Model 35040 (Keithley Instruments Inc, USA) etc.

     4.2  For this period six certification tests of the measuring means were carried out for radiation safety of the products generating x-ray or including radionuclide sources. Among them there are customs examination units “Shmel-90/K” and x-ray portable scanner for inner cavities “Watson” (“FLESH ELECTRONIC’, Russia), a set for clearing and cementation of liquid radioactive waste products MMCY GRO (A.P.Aleksandrov NITI, Russia) etc.

4.3  The energy dependences of sensitivity were investigated  for new types of dosimetric devices with detectors on the basis of ionizing chambers, organic and inorganic scintillators, Si-diodes and Geiger-Muller counters of various modifications. 

5 Elaboration of the basic standard documents in dosimetry

The laboratory activity in this field implies the elaboration of the International and State Standards (GOST and GOST-R), supervising documents (RD) and methodical instructions (MI) in the field of ionizing radiation. Besides the methodical instructions on primary and periodic verification of measuring means are also developed by the laboratory. 

5.1 More than 14 techniques of carrying out of verification and calibration of the dosimetric measuring means were prepared during 2001-2003, among them there is one technique for x-ray dosemeters in the RQR and RQA modes and the other one is for verification of the radiation control systems using the portable control complexes.

5.2  Eight techniques of measurements applying dosimetric measuring means in working conditions were prepared. Among them  there is “Technique of carrying out measurement of absorbed dose rate in air  in the primary beams of long-term and short-term (duration is not higher then 30 ms) of x-ray equipment   and behind the shielding applying portable dosemeters”,  “Technique of carrying out measurement of equivalent dose rate for gamma-ray on the surface individual protection of the radiation-technology sets with electrons accelerator (till 1 MeV)”.

5.3 The first dedition of International Standard for CIS countries “Ionizing radiations and their measurements. Terms and definitions” was written. It standardizes the terminology in the field of ionizing radiation. 
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Review of the VNIIM Activity in the Field of radioactivity.

2001 – 2003
I.A.Kharitonov, S.V.Sepman, A.V.Zanevsky, M.A.Rasko, E.ETereshchenko.

D.I.Mendeleyev Institute for Metrology St.Petersburg, Russia
I. Radionuclide Activity Measurement.

1.1. Activity measurements of 226Ra primary standard mass. 
1.2. Environmental samples measurement:

· measurements of photon flux of 235U standard sources of tube and sphere geometry;

· calculation of virtual mass 235U in the range 10-1000 g.

1.3.  Development of a secondary standard of activity on the basis of semiconductor detectors - definition of factors of cascade summation correction for semiconductor detectors of a great volume.
1.4. Standardization of industrial and medical reference sources.
· measurement of KX and LX – ray fluxes in the range 10-350 keV from medical reference sources;

· restoration of a real photon spectrum of bremsstrahlung radiation from medical (-emitting radionuclides (147Pm, 204Tl) sources in a range 10-350 keV, from the apparatus spectrum using the method of a response function;

· definition of the coefficient of dependence between the photon flux of KX-ray, activity and air kerma radionuclides of medical KX-ray sources on the basis radionuclides: 147Pm, 204Tl, 153Gd, 238Pu, 241Am etc;

· routine standardization of 25 radionuclides in point, volume and surface sources.

1.5.  Improvement of measurement techniques.

· theoretical calculation of the counting efficiency for 4(( NaI detector by VC3D Monte-Carlo Code for cascade radionuclides: 166Ho, 152Eu, 154Eu, 134Cs, 133Ba etc;

· measurement of 134Cs activity solution with 4(( NaI well crystal at LNHB;

· designing a new large 4(( NaI detector of the sandwich type (two crystals 200*100 mm, entrance window-0.5 mm Al) (in progress);

· development of the VC3D Monte-Carlo Code;

· using PENELOPE Monte-Carlo code for theoretical calculation of the counting efficiency of the 4(( NaI detector

II. International Activities

2.1. Participation in the ICRM’2001 conference held at PTB, Braunschweig, Germany.

2.2. Participation in the BIPM full scale international comparisons of 238Pu, 204Tl and 65Zn solutions.
2.2.1. The VNIIM received ampoule No. A1189/00 with 238Pu solution.
The 238Pu activity was measured by two methods: 4(a-LX-coincidence and the defined solid angle method (DSA). The 4pa-LX-coincidence method is realized on an installation with a proportional 4(-counter for registration of a-particles and scintillation counter with a 1 mm thick crystal NaI (Tl) with beryllium window. LX-photons were registered in the (10-30) keV energy window. The dead time in each channel was (1.2(0.1) (s, the coincidence resolving time was (0.916(0.003) (s. The maximal counting efficiency of a-particles in the 4(-counter was 99.8%.
Special attention was paid to stability of the resolving and dead time during measurements, as the sources were manufactured with activity from 5.103 Bq up to 104 Bq because of weak intensity of LX-radiation. The stability of operation was tested by measurement of 198Au activity in gold foil during approximately two half-lives of 198Au (7 days).

The greatest uncertainty component (0.15 %) was connected with measurement of background in the LX-channel. The combined uncertainty was 0.16%.
In the DSA method a-particles were counted with a ZnS(Ag) detector by thickness less than 100 (m and diameter of 80 mm. The combined uncertainty of this method was 0.14%.
The measurement results agreed within limits of the estimated uncertainty.

2.2.2. The VNIIM received ampoule No. 30 with 204Tl solution.
The 204Tl activity was measured by a 4((-counting method in a proportional 4(-counter. The dead time was (3.0(0.1) (s. The corrections for (-particle absorption in the film and source material were measured to be 1.1%.

The decay scheme correction (Auger electrons because of an electron capture branch) was taken from tabular data and is estimated to be 2.0%. The combined uncertainty was 0.4%.
2.2.3. The 65Zn solution for international comparison was obtained in ampoule No. Zn0228. Two methods were used to measure its activity: the conventional 4( (KX+e-)-(-coincidence extrapolation method and the KX-(-coincidence method in small solid angles on an installation with two scintillation crystals NaI (Tl) of different thickness.
In the 4( (KX+e-)-(-coincidence method the Auger electrons and X-rays were registered in a proportional 4(-counter filled with mixture of 90% Ar + 10% CH4 at a pressure of 0.1 MPa. (-rays were registered with a NaI(Tl) scintillation crystal 40 mm thick and 40 mm in diameter in the (453-1200) keV energy window. The maximum efficiency was obtained 41%. The efficiency was varied (down to 20%) by adding films and foils to sources, and also by changing the proportional counter voltage. It was noticed that because of peculiar properties of the 65Zn decay scheme there is a considerable uncertainty in fitting the linear dependence of measurement result on the counting efficiency in the proportional counter and its extrapolation to 100 %, therefore uncertainty of the result in this method was estimated in 1.25%. In our opinion the KX-(-coincidence method using two scintillation crystals NaI(Tl): 100 (m thick with beryllium window (KX-ray detector) and 40 mm thick ((-ray detector) is more precise in 65Zn activity measurement. The main uncertainty component in this method is due to counting statistics, and the complete combined uncertainty of this method is determined in 0.25%. The results of both measurement methods coincided within limits of the estimated uncertainty, but we consider the result obtained by the KX-(-coincidence method as more reliable and our main result.

2.3. With the BNM-LNHB (France) standardization and determination of the (-ray emission probabilities for 154Eu and 226Ra.

2.4. Participation in the project 236/BY/01 COOMET: “Interlaboratory comparisons of colza standard reference material of the Cs137 specific activity”

2.5. Participation in the intercomparisons of (-emitting rate of 36Cl large area source with NIST, INER, KRISS, PTB, CSIR and NMIJ/AIST.

Some results of the VNIIM Activity in the Field of Neutron Measurements.

2001 – 2003

N.N.Moiseev,  I.A.Kharitonov.

D.I.Mendeleyev Institute for Metrology St.Petersburg, Russia

In 2001- 2003 the main efforts of neutron measurements group of VNIIM have been concentrated on improving of the standard equipment and techniques for neutron sources and fields parameters measurements.

In connection with structural transformations being done at the institute, we had to spend a significant part of time and forces to redislocation of some equipment. The "Mn-bath" was moved to another room. The facility providing the standard field with a constant fluence rate of thermal neutrons and the complex of the equipment for investigating characteristics and  calibrating of thermal neutron detectors were moved into another building, The new complex of equipment for calibrating of neutron radiometers and dosimeters was designed and manufactured. 

A research cycle for determining the interaction parameters of fast neutrons with carbon and the distribution of thermal neutrons for the sources with different spectra at the long-dimension graphite moderator were continued.

To measure the neutron source strength at calibrating laboratories, we have developed a portable radiometer-comparator that makes possible to compare both the neutron source strength and the mean energy of neutrons with a sufficient accuracy.

The laboratory goes on to participate in CCRI(III) key international comparisons. We pre-pared our report on fast neutron fluence rate measurements according to the CCRI(III)-K10 key comparison program. This report was sent to the comparison coordinator. Some time later on, we updated this report following to coordinator's remarks. Now we try to clarify the reasons of an essential discrepancy of our result for energy 14.8 MeV from results of other participants.

The problem of participation of VNIIM in EUROMET #608 project (key comparison for the calibration of ambient dose equivalent meters in ISO neutron reference fields) was considered with the project coordinator.  To make our participation at this project significant we carried out a number of experiments to estimate the influence of  the uncertainty of detector sensitivity spectral dependence on the dose equivalent measurement uncertainty. A combined source "(Cf +D2O)/Cd" was designed and produced.

To accept a decision with regards to the opportunity of VNIIM to participate in CCRI(III)-K8.B10 key comparison we simulated a quasidirected beam of thermal neutrons with a fluence rate of about 1.5.103s-1 and neutron temperature of (298±5) K.

The VNIIM CMC tables for the neutron measurements area were made and sent to experts. The responses on the COOMET and APMP expert's remarks were prepared and sent them back.

One of the main directions of the laboratory activity is testing of new types of the measurements means produced by Russian and foreign enterprises. During last two years we were carrying out tests of a scintillation spectrometer intended to make measurement in mixed gamma - neutron fields which was developed and produced by St.-Petersburg enterprise "JAFI", a set of the bubble-detectors developed and produced by the Moscow enterprise "RADON", the  complex of means for measuring  of neutron fields parameters in sea water, developed and produced by the ship-building company "Krylov Institute",  the multi-purpose device  SRK-AT2327 developed and produced by Belarusian enterprise "ATOMTECH".

A significant part of the activity executed in 2001 – 2003, is connected with the safety assurance of nuclear objects that are in operating or being built now. In particular, certification of secondary standards is executed for the following enterprises:

- secondary standard of thermal neutron field, being used for the  quality control of nuclear power station safety systems at the I.V.Kurchatov Institute;

- standard complex of measurement means, being used to provide atomic fleet safety at the Defence Ministry research centre;

- standard complex of measurement means, being used to provide radionuclide products quality at the Atomic Reactors Institute.

Moreover, the laboratory participated in the ISTS project "Development of a Combined Device for the Detection of Unauthorized Transportation of Explosive, Fissionable and Radioactive Materials". 

The problem of creating such a device using the neutron-activation method was the aim of this project.

We carried out an experimental investigation of thermal neutron field shaper parameters (fluence rate, neutron temperature, fast neutron contribution, gamma-radiation intensity) and calibrating and tests of dosimetric devices. 

Brief on the activity of Belarus in the field of the metrology
of ionization radiation measurement and radioactivity
The national standard of the air kerma for the roentgen (ISO 4037 Narrow series) and gamma (Cs-137, Co-60) radiation have approved by GOSSTANDARD

The works on the developing of the initial standard for the volume activity of radon in air are held. Equipment with the 0,017 м3 chamber have certified by VNIIM and the creation of the equipment for radon chamber of 1 m3 volume is in process now. Panned term to finish the works is the end of 2005

The initial standard for the radioactivity is preparing to submit in GOSSTANDARD. Unit of activity is transferring to the point sources, radioactive solutions, extended sources on the flat firm substrate and special sources to verification and certification of the monitors and spectrometers.

The works on the preparation and certification of the reference materials of the radioactivity in the natural matrixes are in process. The State RM of the milk powder with Cs-137 and K-40 have validated, data of the interlaboratory comparisons on a rape with Sr-90, Cs-137 and K-40 are evaluating now.

Development and implantation in BelGIM of the Quality Control Service in accordance with STB ICO 90001, STB ICO 17025 is planned in 2003.
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		Количество строк -в СМС ЕВРОМЕТ и их распределение по институтам КООМЕТ для межрегиональной экспертизы

		Name of Laboratory

		Country		Austria		Switzerland		Czech Republic		Germany		European Commission		Finland		France		Hungary		Italy		Netherlands		Poland		Portugal		Sweden		UK		SUM

		Dosimetry		100		16		0		195		0		47		63		40		147		42		10		43		24		41		768

		Radioactivity		74		21		104		423		94		0		161		84		12		57		67		0		0		176		1273

		Neutrons		0		0		12		26		0		2		15		0		9		0		0		0		0		38		102

		SUM		174		37		116		644		94		49		239		124		168		99		77		43		24		255		2143

		EXPERT		VNIIFTRI		KHNIIM		KHNIIM		VNIIM		VNIIM		VNIIFTRI		KHNIIM		BelGIM		BelGIM		BelGIM		BelGIM		KHNIIM		KHNIIM		VNIIFTRI

				VNIIM		VNIIFTRI		BelGIM		KHNIIM

		Dosimetry		195		188		239		146

		Radioactivity		517		250		220		286

		Neutrons		26		40		9		27

		SUM		738		478		468		459
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