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ABSTRACT

The individual dosimetry of exposed workers in a NPP is one of the essential parts
which demonstrates the radiation protection standards achieved in a facility. According to the
current legislation the Ministry of Health of the Republic of Slovenia has the authority  to
grant approvals to personal dosimetric services which perform the dosimetric monitoring of
workers in Slovenia. Due to the fact that the detailed approval procedure is not given in
national regulations, the Ministry of Health in 2000 established a group of experts with the
task to prepare technical and organising requirements for such approval. Based on
international documents [1,2,3] the Approval procedure for the thermoluminescence
dosimetric (TL) services was created. Following this procedure the assessment of the TL
dosimetric service in the NPP was performed. The problems related to the technical and
organising requirements with the emphasise on the QA/QC criteria of the  TL dosimetric
service  will be discussed.

1 INTRODUCTION

Around 4500 radiation workers are registered each year in Slovenia and approximately
90% of them are exposed only to external sources of radiation.  According to the current
legislation [4]  the exposure of these workers should be recorded  individually with the
monitoring period of one month. The film or TL dosemeters can be used but  at present no
film dosemeters are used in Slovenia.

In 1981 the Ministry of Health,  the competent authority for the radiation protection,
granted two dosimetric services for the monitoring of occupational doses. The approvals were
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based on very general criteria without any written procedure and the approvals have no
expiration date.

Due to the development of the radiation protection of workers based on [5] the necessity
for the renewal procedure of the approval protocol appeared. In addition, the dosimetric
service of the NPP - using commercial TL dosimetry system – also asked  the Ministry of
Health for the approval. Based on all these requirements the Ministry of Health established a
group of experts with the task to prepare technical and organising requirements for the
approval. The expert group elaborated the Approval procedure for the TL dosimetric services
which was based on EU, IAEA and IEC documents [1,2,3].  It defines the detailed
requirements which should be fulfilled by the applicant. The procedure includes at the same
time the approval of the service and the acceptance requirements for dosemeters as well. The
practice in some countries of EU shows that two procedures for these purposes are used  [6].

2 APPROVAL PROCEDURE

The established protocol the Approval procedure for the TL dosimetric services contains
four aspects of the service which are checked during the approval  process:
• Organisational structure of the dosimetric service
• Subject of the dosimetric service
• QA/QC criteria of the dosimetric service
• Technical characteristics of the dosimetry system.

2.1 Organisational Structure of the Dosimetric Service

The organizational structure of the dosimetric service should clearly define the
responsibilities. The detailed requirements  from the Approval procedure for the TL
dosimetric services related to these responsibilities are given in the Table 1.

Table 1: The requirements from the Approval procedure for the TL dosimetric services
related to the organisational structure of the dosimetric service.

1 Legal status of the dosimetric service should be given.
2 Independence of the dosimetric service from the users of dosemeters should be established.
3 Internal structure of the dosimetric service should be evident.
4 Education of  the service staff should be relevant.
5 Responsibilities of the service staff should be clearly defined (including  responsibilities
related to approval procedures,  participation at the intercomparisons etc.)

2.2 Subject of the Dosimetric Service

The dosimetry system of the service should be suitable for the measurements of the
monitored doses. The details from the Approval procedure for the TL dosimetric services
related to the characteristics of occupational doses are given in the Table 2.

Table 2: The requirements from the the Approval procedure for the TL dosimetric services
related to the characteristics of occupational doses in  the NPP.

1 The status of monitored workers in the NPP should be clearly defined as well as theirs
workplaces.
2 The type of the dosemeter should be relevant for the radiation field (gamma, beta, neutron).
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3 The measured quantities should be well defined as well as the part of the body where the
dosemeter should be worn (example: trunk, ankle).
4 Written instructions for users of dosemeters should be prepared.
5 Reporting of doses to workers and undertakings as well as the  reporting to competent
authorities in accordance to the present  legislation should be established.
6 Reporting of doses to institutions which perform medical surveillance of workers should be
done according to the present legislation.
7 Dose registration and the relation between the dose and the worker`s identification should
be transparent.
8 Harmonisation of the procedures in the service with 96/29/Euratom and 90/641/Euratom
should be given.

2.3  QA/QC Criteria of the Dosimetric Service

The system of the QA/QC procedures should be well established in the dosimetric
service. The Table 3 gives the detailed requirements from the Approval procedure for the TL
dosimetric services.

Table 3: The requirements from the Approval procedure for the TL dosimetric services
related to the QA/QC procedures of  the dosimetric service in the NPP. The requirements with
* should meet the criteria from [3].

1 Laboratory daily records should be available.
2 Results of the dosimetric service at intercomparisons should show the agreement with
international standards for monitoring of the workplaces (given for example in [7])
3 Results of the dosimetric service at different tests should  be given (blind, surprise tests
etc.).
4 Documentation related to the life cycle of dosemeters should be available.
5 Procedures related to the lost or destroyed dosemeters should be prepared.
6 Revision of the procedures used in the service should be available.
7 Procedures related to complaints of users should be prepared.
8 Control of the characteristics of the TL dosimetric irradiator should be performed.
9 Batch homogeneity should be checked and protocols related to a rejection of  the dosemeter
tablets should be prepared. *
10 Reproducibility should be demonstrated. *
11 Detection threshold should be demonstrated *.
12 Linearity of the dosemeters should be checked. *
13 Calibration of the tablets should be tested.
14 Reader stability should be checked. *
15 Test of the reference light source should be prepared.
16 Procedure related to the annealing procedure should be prepared.
17 Measurements of  photon doses in accordance with the technical  documentation should
be demonstrated.
18 Measurements of neutron doses in accordance with the technical  documentation should
be demonstrated.
19 Measurements of doses to the lens of the eyes in accordance with the technical
documentation should be demonstrated.
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20 Measurements of skin doses in accordance with the technical  documentation should be
demonstrated.
21 Accuracy and precision of dose measurements should be demonstrated.
22 Procedure related to the background subtraction should be established.
23 Procedure of the dosemeter storage during each phase of its use should be prepared.
24 Procedure related to contaminated dosemeters should be prepared.
25 Maintenance and service of the equipment  in accordance to the technical documentation
should be demonstrated.
26 Harmonisation of the processes in the dosimetric service with other processes in the NPP
should be demonstrated.
27 Record keeping of  files, reports and daily records should be done according to the
prescribed procedure.
28 Assurance of the confidence of the data files should be demonstrated.
29 Reporting  of the dose which exceeds the operational limit should be done according to
the prescribed procedure.
30 The operation of the dosimetric service in case of the intervention should be established.
31 The operation of the dosimetric service in case of emergency should be prepared.
32 Reporting level should be demonstrated.

2.4 Technical Characteristics of the Dosimetry System

The technical characteristics of the dosimetry system are usually given by the producer
of the system. In our case the system was commercial one. The details are given in the Table
4.

Table 4: The requirements from the Approval procedure for the TL dosimetric services
related to the technical characteristics of the dosimetric service. The requirements with *
should meet the criteria from [3].

1 Type test of the equipment should be given.
2 Acceptance test of  the equipment of  the dosimetric service should be given.
3 Effect of climatic conditions on the dosemeter should be demonstrated. *
4 Self – irradiation of the dosemeters should be demonstrated. *
5 Effect of light exposure on the dosemeter should be demonstrated. *
6 Residual signals should be controlled. *
7 Energy response on the photon radiation should be given. *
8 Energy response on beta rays should be given. *
9 Isotropy on the photon field should be given. *
10 Primary power supply voltage and frequency should be adequate. *
11 Transient voltage effect should be controlled. *
12 Effect of climatic conditions on reader should be demonstrated. *
13 Effect of vibration on reader should be demonstrated. *
14 Dropping effect on dosemeter should be demonstrated. *
15 Dropping effect on reader should be demonstrated. *
16 Effect on reader light leakage should be demonstrated. *
17 Effect of radiation on the dosemeter  response if the dosemeter  was not designed for that
type of radiation should be demonstrated.
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3 RESULTS

Based on the assessment protocol, Approval procedure for the TL dosimetric services,
the approval procedure of the dosimetric service in the NPP was conducted. The documents
prepared by the NPP were submitted to the expert group and a two day audit was performed
at  the NPP where  the requirements given in Tables 1 – 4  were carefully examined.   The
group of experts prepared not only the assessment but also the proposals to improve the
quality of the dosimetric service of the NPP. Although the overall approval procedure of the
dosimetric service showed the substantial agreement with the requirements some basic
requirements were not fulfilled. The following issues should be concerned in details:
1) The organisational structure of the NPP dosimetric service  should show  transparent

independence of the dosimetric service from the users of the service.  In  particular  the
service should show the adequate number and qualification of man power.

2) The NPP dosimetric service should also inform the outside workers where the dose
records  would be available after finishing their work at the NPP.

3) The NPP dosimetric service should pay attention  to the QA/QC procedures. The revised
documents according to the Table 3 as well as all protocols should be available at the
NPP.

4) Special attention should be given to the requirements from the Table 4 because the
documents which show that the dosimetry system meet prescribed criteria should be
required at the time of delivery of the dosimetry  system. The tests should be done in
accordance with the test from [3] and documented.

The approval procedure finished with the list of recommendations to the dosimetric
service. The expert group prepared:
• Written protocol the Approval procedure for the TL dosimetric services
• Assessment and findings of the NPP TL dosimetric service
• Proposal to the regulatory authority for the temporary approval of the NPP TL dosimetric

service
• Proposal of introducing the surprise test as well as the performance test procedures based

on [8]. The test procedures should be done under the supervision of the regular authority
in order to keep a  high quality of the dosimetric service.

4 CONCLUSIONS

The first protocol for the approval procedure of the TL dosimetric service was
established  in Slovenia for the case of the NPP. The Approval procedure for the TL
dosimetric services is considered as a successful basement for the similar specific or general
approval procedures.
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