
IAEA-CN-73/15

FACTORS INFLUENCING THE DEGREE OF ALIGNMENT BETWEEN
THE CLASSIFICATION OF AREAS AND THE CLASSIFICATION OF
PERSONS AT A CAGR POWER STATION

G. HARTLEY XA9847792
Scottish Nuclear Torness Power Station,
Dunbar, United Kingdom

Abstract

The revised Basic Safety Standard (BSS), Directive 96/29/Euratom, continues to promote the principles of
classifying workplaces into different areas and workers into different categories. These requirements were
present in the previous BSS and are enshrined in current United Kingdom Legislation. The opportunity is taken
to look at the relationship between the classification of areas and the classification of persons in the context of a
Commercial Advanced Gas Reactor (CAGR). The radiation exposure statistics for eight years of operation have
been reviewed to determine if the criteria for classifying Controlled Areas and for classifying Category A
workers are in alignment. The data shows that there is a significant misalignment and the reasons for this are
explored. The likely impact on the classification of areas and of workers through the implementation of the
revised BSS is also considered in the CAGR context.

1. INTRODUCTION

1.1 Article 17 of the revised BSS identifies five principles for governing the operational protection of
workers exposed to ionising radiation. One of these principles is that workplaces should be classified
into different areas, "where appropriate by reference to an assessment of the expected annual doses
and the probability and magnitude of potential exposures". Subsequent articles [1] in the BSS use the
terms "Controlled Area" and "Supervised Area" and describe the arrangements that should be in place
for such areas.

1.2 A second principle identified in Article 17 is that workers should be classified into different
categories. This requirement is emphasised in more detail in Article 21 where "Category A" workers
are described as those workers who are liable to receive an effective dose of > 6mSv per year or an
equivalent dose of three tenths of the dose limit for the eye lens, skin or extremities. Category B
workers are also described and they are workers who do not fall into Category A.

1.3 The requirement to classify areas and to classify workers is not new, it was a requirement of the
previous BSS [2] and is covered in UK legislation [3]. The main difference between the existing
requirements and those specified in the revised BSS is that the existing threshold for Category A
workers is 15mSv whilst the new threshold is 6mSv. The CAGR at Torness Power station has over
eight years operational experience of classifying areas and classifying persons under the existing
requirements. This paper reviews this experience and looks for factors that influence the degree of
alignment between the classification of Category A workers and the classification of Controlled
Areas. The opportunity is also taken to make a judgement about the likely impact of the changes to
the classification of Areas and Persons that may result from implementation of the revised BSS.
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2. BUILDING DESIGN AND OPERATIONAL ASPECTS AT TORNESS

2.1 Torness Power Station has two gas cooled reactors which are housed within a single large
building and which also contains the majority of the "Active" facilities required to support normal
operations and most maintenance functions. Extensive use is made of concrete shielding, containment
systems and other design safety features such as interlocks, effective devices and installed gamma
monitors. A three tier system of radiation zoning is used to identify areas of increasing external
radiation risk and a similar three tier system is used for contamination zones. Currently the station has
seventy-nine contamination zones and fifty-nine radiation zones, although many of these are paired in
that they share the same physical areas.

2.2 Approximately 560 Station and Company personnel have authorisation to regularly enter the
Controlled Areas at Torness. In addition a variable number contractors, typically ranging from 200 to
500 workers in any month, are also authorised for entry. All persons entering the Controlled Areas
have their doses assessed and recorded, mainly using thermoluminescent dosemeters. To control
radiation exposure the station uses "permit for work" systems and other written procedures and
station and contractors staff are provided with training in these systems of work.

3. CLASSIFICATION OF CONTROLLED AND SUPERVISED AREAS AT TORNESS.

3.1 The current Controlled Area was chosen very much for administrative convenience, itsperimeter
generally extents to the three of the four exterior walls of the reactor building and it encompasses all
of the main plant areas, including all the radiation zones and Contamination zones within the
building. At the boundary of the Controlled Area, in all cases, there is no significant source of
radiation, or design shielding is present where a radiation source has the potential to arise. Under the
current legislation, and based on 2000 hours continuous occupancy, the action level of 7.5u.Svh~l for
the Controlled Area boundary is easily complied with. In practice, because Torness does not have a
Supervised Area immediately adjacent to the Controlled Area, we must ensure that the dose rates at
the perimeter of the Controlled Area are less than the current lower limit for Supervised Areas, i.e.,
2.5|j.Svh"' (Equates to 5mSv for 2000 hours occupancy), again this is easily achieved.

3.2 In view of the large number of radiation and contamination zones it would be impracticable to
operate with several local Controlled Areas and adjacent Supervised Areas. The extension of
Controlled Areas for the purposes of effective management of radiation protection has been identified
elsewhere [4]. One consequence of creating a single large Controlled Area at Torness is that there are
extensive areas within its boundary that have very low radiological risk, but nevertheless still require
to be accessed and maintained. Hence, by design, the Controlled Area at Torness can support high
occupancy times with very low risk of internal or external radiation exposure.

4. CLASSIFICATION OF PERSONS AT TORNESS

4.1 The current guidance on classification of persons provided by the UK Competent Authorities, in
the Advisory Code of Practice (ACoP) [5], places great emphasis on the potential for exposure and
requires the employer to disregard past good operator performance in avoiding accidents. The ACoP
even suggests that working in the Controlled Area may be a good enough reason in its own right for a
person to be made Category A. Where large sources of ionising radiation are present i.e., where
overdoses can be received in minutes, the ACoP also points to the need for the person to be classified
and it discounts the safety factors that may be claimed from strict adherence local rules. In the UK the
ACoP has a legal significance insofar that, if prosecuted by the regulator, the onus is on the employer
to prove that he has done the equivalent of that specified in the ACoP.

4.2 With such powerful guidance it is easy to see why all persons who regularly work in the
Controlled Areas at Torness have been classified as Category A workers. Even where the occupancy

78



level is below average there is a powerful legal incentive to take a cautious approach and make the
person Category A.

4.3 If it is accepted that Controlled Areas, for administrative reasons, may contain large areas of
conventional plant and instrumentation then there is always scope for Category B workers to be
employed on a regular basis in such plant areas without significant radiological risk. However this
scenario is not likely to be very efficient because their skills may be just as useful in plant areas that
do have radiological risk and hence most regular occupants tend to be converted to Category A
workers to improve their flexibility. Alternatively Category B staff who intermittently enter the
Controlled Areas require additional administration, to asses the job, to issue them with temporary
dosimeters, to provide them with escorts etc., hence there is no great incentive to increase the use of
Category B workers, especially where there are business pressures to maximise on efficiency and
flexibility of the workforce.

5. DOSES RECEIVED BY STATION AT TORNESS

5.1 On the basis of the typical doses being received by persons working at Torness (See Table 1) it
could be argued that currently they could all be classified as Category B workers, accepting that some
contractors staff may need to be Category A because they receive doses from more than one location.
There is sufficient information to claim that there are systems of work in place that are robust enough
to ensure that the Category B workers will not exceed the 15mSv annual dose threshold. However,
this is not enough to meet the very cautious requirements of the ACoP.

TABLE 1. AVERAGE DOSES AND HIGHEST INDIVIDUAL DOSE
FOR ALL WORKERS AT TORNESS FOR THE PERIOD 1990 TO 1997

Year

1990
1991
1992
1993
1994
1995
1996
1997

Average
Dose
Station Staff
mSv
0.17
0.18
0.24
0.22
0.23
0.13
0.23
0.34

Average Dose
Non Station Staff
mSv

0.04
0.15
0.17
0.11
0.16
0.11
0.04
0.38

Highest
Individual
Dose mSv

2.96
2.9
3.05
4.99
2.6
3.9
3.0
3.6

5.2 A more detailed analysis of the doses received by station staff during 1997, see Table 2, shows
that across all the different work groups the doses are generally low with averages well below the
15mSv threshold. In addition, up to the present time, no individual as received more than 4.99 mSv in
any year from radiation exposure at Torness and for 1997 the maximum to any employee was
3.4mSv.

5.3 On the basis of the above information it would be fair to say that there is no alignment between
the Classification of Controlled Areas and the doses received by the Category A workers who
regularly work in the area.
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TABLE 2. RADIATION EXPOSURE TO CATEGORY A
AND CATEGORY B EMPLOYEES AT TORNESS DURING 1997

Work Group

Managers
Administration
Security
Executive Support
Safety and
Technical
Health Physics
Maintenance
Engineering
Fuel Route
Development
Planning and
General Services
Production Shift A
Production Shift B
Production Shift C
Production Shift D
Production Shift E
Production Shift F
Fuel Route Support
Production Support
Category B

Average
Dose mSv

0.1
0.11
0.16
0.17
0.31

0.48
0.21
0.11
0.41

0.14

0.5
0.61
0.39
0.59
0.51
0.40
0.38
0.08
0.13

Maximum
Dose mSv

0.2
0.6
0.7
0.4
3.4

2.1
1.1
0.5
2.0

0.6

1.5
1.8
1.8
2.4
1.5
1.1
1.8
0.3
0.3

6. INFLUENCING FACTORS AND THE IMPACT OF FUTURE LEGISLATION

6.1 Three factors have been identified which contribute to the misalignment between Category A
worker doses and Controlled Area working:

(i) Very cautious legislation governing the selection criteria for Category A workers,

(ii) classification of Controlled Areas mainly for administrative reasons rather than radiological ones,

(iii) loss of flexibility and extra administration in using Category B workers.

6.2 There is a fourth factor which should also be taken into account. The current legislation requires
that an investigation be performed if individuals, or groups performing the same type of work, exceed
15mSv for the first time in a year. Within the UK this requirement has proved to be a powerful
incentive for employers to keep doses below this action level. It is not clear how influential this last
factor is at Torness because the doses are well below the 15mSv threshold.

6.3 The revised BSS and the associated draft UK legislation still require the classification of persons
and classification of areas. The new draft legislation on classifying persons [6 ] is less prescriptive
and it does allow some account to be taken of the historical data. Also draft legislation does not
regard the regular occupancy of a Controlled Area in itself to be sufficient reason to make someone a
Category A worker. However the draft ACoP does require that the employer should take account of
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the potential for exposure, including the possibility of accidents that are likely to occur. Also the
ACoP requires that persons are made Category A workers if they work with large sources that can
give doses of more 20mSv in a few minutes. Most significantly of all the dose threshold for needing
to be Category A is lowered from 15 to 6 mSv. It is therefore unlikely that Torness will change its
approach to the classification of persons but it will see that some of its Category A workers may in
the future run close to the 6mSv level.

6.4 The effective change in annual dose limit from 50mSv to an average of 20mSv and more
importantly for Torness the move to a general public dose of lmSv will make it necessary to keep
below an average dose rate of 0.5|aSvh-! at all accessible locations on the external walls of the
reactor building or else a Supervised Area will have to be instated. The existing station design is good
enough to achieve this as exterior dose rates are < O.luSvh'1, hence it appears that from the view
point of classifying areas there is no difficulty complying the new legislation at Torness.

7. CONCLUSION

The existing BSS and associated legislation have given rise to a very cautious approach to the
Classification of Category A workers. This together with the use of Controlled Areas based mainly on
administrative boundaries has resulted in a significant misalignment between the two classification
processes at Torness. The new legislation is unlikely to change the cautious approach to classification
of Category A workers but the lower threshold of 6mSv will make it easier to justify why people are
Category A. The current location of the Torness Controlled Area will also not be affected by the
proposed changes in action levels for classification of Controlled and Supervised Areas. Hence on
balance the new legislation makes it slightly easier to justify current practices.
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