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FOREWORD

The Treaty establishing the European Atomic Energy Community devotes an
entire chapter to the protection of the health of workers and the general
public against the dangers of jonizing radiation - and requires the
Commission of the European Communities to establish uniform basic

standards within the Community.

The Commission's health protection directives are in general based on
recommendations made by the International Commission on Radiological
Protection, United Nations Scientific Committee on the Effects of Atomic
Radiation and other bodies, and form the basis for national legislation

in the Member States of the Community.

The main principles of radiation protection - justification, ALARA (i.e.
As Low As Reasonably Achievable) and Limitation of doses - must be
observed in all activities that may result in exposure to radiation.
While the principle of dose Limitation is regulated by law, observance of
the ALARA principle requires permanent training and information, for

radiation protection officers, and for the exposed workers themselves.

In its efforts to assist the Member States in applying the radiation
protection directives, the Commission supports exchanges of experience
and has endeavoured to record activity-related doses in collaboration
with those in charge of radiation protection at nuclear power stations in

the Member States and other European countries.
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Doses were recorded for the work sequences encountered in the operation
of nuclear power stations. Only light water reactors were considered and
an attempt is made to present a scheme that could be applied to all

nuclear power stations of this type.

The findings should, therefore, not be regarded as definitive. In no
event should they be used to assess the effectiveness of radiation
protection. The aim of this survey is to pinpoint the main dose
concentrations to enable those in charge of radiation protection to take

action on a more selective basis.

The Commission would lLike to thank the two authors, I1.R. Brookes and

T. Eng, for their evaluation of and commentary on the data obtained by
the Commission from the questionnaire. 1t is particularly grateful to the
members of the working party which drew up the questionnaire and to the
operators of the nuclear power stations for their fruitful cooperation in

this important area of radiation protection.

It is hoped that this publication will further stimulate efforts in the
field of radiation protection and persuade those who have not yet done so

to join in supporting this work in future.

Dr E. BENNETTY
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1. INTRODUCTION

Since the early days of nuclear power, collective and individual
doses for people engaged in the maintenance and operation of nuclear
power plants have been published by regulatory authorities (for example
in the USA in the series of reports by B. G. Brooks 1979-1982). The
types of data collected have remained essentially the same for many years
but a greater effort is now made to display data in convenient tabular or

graphical form.

In 1979 a small Working Party whose members were drawn from member
states operating Light Water Reactors (LWR's) in the European Community
was convened in order to see whether a similar or perhaps more
comprehensive exercise could or should be carried out for power producing
LWRis in the European Community. On the grounds that all national
radiation protection authorities required the submission of basic
radiation dose data, it was apparent that some compilation of all the
data should be possible. Furthermore, it was apparent that many plants
collected quite comprehensive data often for the purpose of monitoring

their own progress.

The Working Party decided that only by collection of data under a
unified scheme would it ever be possible to properly compare plant
performance and for this reason a Questionnaire was drawn up which
attempted to elicit the maximum of information with the minimum
inconvenience to the plant staff. Another decision made by the Working
Party was to broaden the data base from "European Community LWR's" to
"West European LWR's", to try to take advantage of the considerable
experience being built up in Sweden operating Westinghouse pressurised
water reactors (PWR) and ASEA ATOM boiling water reactors (BWR), in
Finland operating Russian designed PWR's and ASEA ATOM BWR's and in
Switzerland operating Westinghouse PWR's, a Kraftwerk Union PWR and
General Electric BWR's.

At present, most LWR's contribute data with the exception of those
in France. The numbers contributing data have increased steadily and for

1984 the situation is shown in the following table.
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Country Number of Plants Percentage of the
Contributing¥ Total Available

Gt. Britain *

France - 0
Netherlands 1* 100

West Germany 11 85
Spain 2 50
Italy 2 100
Switzerland 2 50
Belgium 5 100
Finland 4 100
Sweden 10 100

*0One unit excluded on grounds of small size and atypicality.

#¥Calculated on number of units, not number of reactor sites.

It is pertinent to ask why such data should be collected when the

statutory obligations for data reporting are already met by each plant.

The Commission of the European Communities (CEC) believes the following

are sound reasons for undertaking this exercise:

(a)

(b)

()

(d)

To satisfy a desire for individual plants to compare the

performance of their plants with others in the group.

To use the data as a basis for discussions between
contributors with the object of exchanging experience and
discussing ways in which radiation protection in plants might

be improved.

To publish the data under the auspices of the CEC to
demonstrate publicly the results of the continuing efforts of
the nuclear power plant community in Western Europe to

achieve low doses.

To demonstrate that plant operators are seeking to fulfil the
basic safety standards of the CEC (CEC, 1980, 1984). These
require the limitation and optimisation of doses.
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Optimisation is expressed in the ALARA (As Low as Reasonably
Achievable) principle and this report demonstrates that
plants are being exposed to the performance data of others
which in principle should lead to lower doses in the power

plant community.

In this report, an attempt is made to go beyond the mere
presentation of a collection of basic data by providing an analytical
commentary on the results and by combining sets of data in ways which

show the effect of plant operating parameters on radiation dose.
2. THE QUESTIONNAIRE

The Questionnaire was compiled with the express object of
obtaining the maximum amount of useful data with the minimum of

interpretation by plant staff of their own radiation dose records, on the

grounds that the resistance of plant staff to participating in the
exercise was bound to increase with the amount of work they were required
to do. An alternative approach to a unified Questionnaire would be
simply to ask plants to make available the complete data compiled on
plant. This was generally resisted by plants on the grounds that outside
assessors could misinterpret data. It was therefore felt that a unified
Questionnaire was better as plant staff were in the best position to

interpret the Questionnaire in terms of their own data.

The Questionnaire is not perfectly adapted to all plant recording
systems and most plants have some difficulty filling it in as some
questions will be framed in such a way that direct extraction of data
from records is difficult or impossible. This is inevitable, but despite
this, the Questionnaire has proved quite successful and has only been
modified in minor respects since its inception. Success is most apparent
where work categories can generally be interpreted in the same way on
each plant e.g. refuelling. Less successful are the more ambiguously
worded sections, e.g. 'Other parts of the primary system'. The attempt
to overcome ambiguity by describing in detail in an attachment to the
Questionnaire the precise requirements of each section:has not always

been successful so far.
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The Questionnaire was worded such that the following types of.

information could be extracted, the interpretation improving with time:

(a) Trends in doses by calendar year and by fuel cycle number for
total collective doses and for doses for some of the

contributing jobs and professions.

(b) The position of any plant for any defined job by reference to
the geometric or arithmetic mean values from contributing

plants.

(c) The doses normalised for differences in dose rates between
plants (only for PWR's, which are asked for dose rate data
comparable to that in the EPRI standard monitoring programme
(e.g. Durkosh, 1984).

(d) Other data derived from basic data given, e.g. dose in terms
of installed power and other derivaticns designed to render

interpretation easier.

(e) The distribution of data.

The Questionnaire 1s shown as Appendix A to this report. In the
Questionnaire each job category is allocated an identifying number (1-19)
and is carefully defined.

The major distortion of data which seems to occur is the inclusion
of doses under one job or profession heading but which should be under
another. Sometimes this is simply due to misinterpretation of the
instructions but more often it is because there i8 no way of providing
the data by itself. One of the most common examples is to be found in
the basic distinction between job related doses (Questions 1-15 on
Questionnaire) and profession related doses (Questions 16-19). While
some plants genuinely separate these doses in their records, it is common
also to include, for example, doses for health physics personnel in the
job which they attended. Jobs 9 and 12 attempt to differentiate between
waste handling on load and waste handling during shutdown periods. Many
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Questionnaires are returned with these two added to give a waste handling
term in general. As this term will be treated as part of the shutdown
some error may arise both in the shutdown dose and the dose during"
operation. Jobs 10, 11 and 14 also attempt to obtain information on
specific aspects of the shutdown but for the purposes of analysis these

are added together as not enough data are available on each job singly.

A further objective of the Questionnaire was that data should, by
and large, be compatible with those reported by US plants to the United
States Nuclear Regulatory Commission (USNRC), thus allowing comparisons
to be made. The USNRC documents tabulate, apart from total doses, doses
for routine maintenance, special maintenance, refuelling, inspection and
waste treatment. Doses to individuals are also reported to the USNRC
both as averages and as distributions of doses within each plant. The
CEC Questionnaire lays less emphasis on individual dose but rather
concentrates on the division of dose between jobs in order that the type
of work needing most attention from a radiation protection point of view
can be identified. Any remedial measures that can lower collective dose

usually lead to lower individual doses.

As far as collective doses are concerned, the CEC Questionnaire
has many more jobs listed than found in the USNRC documents. The CEC
Questionnaire makes no distinction between routine and special
maintenance as it is believed this would lead to difficulties of
interpretation. Doses arising through mandatory inspection work is
probably a useful sub~division but in this Questionnaire inspection work
is included under other job headings, e.g. steam generator tube

inspection appears under ‘'steam generator'.

In both documents it is possible to distinguish between total
collective and average individual doses for plant and contractor

personnel.

A shortcoming of the Questionnaire at present is that the division
into job types tends to be too crude for genuine improvements in work
efficiency to be perceived. An example would be steam generator work

where the total doses given reflect both the extent of repair and
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inspection and also the efficiency with which the doses are controlled.
Ideally, small, well defined repetitive facets of the work would be
chosen where the only variable after any normalisation for dose rate
would be the efficiency with which radiation protection was applied.
This is an aspect of the Questionnaire which will be re-examined.

In order to calculate quantities dependent on the staffing, e.g.
individual doses, participants are asked to state the number of personnel
involved or the man hours worked. Most plants return the number of
personnel and this is satisfactory for calculating average individual

doses.

In a report of this kind, one objective should be to use data in a
way which reveals the effectiveness with which radiation protection is
applied. One way in which this objective may be pursued would be to make
use of man hour values for each job so that the effective dose rate to
the group of people can be calculated. This is defined as collective
dose (man Sv) ¥ man hours for a job and is the effective dose rate to a
group absorbing a certain collective dose. This is governed by the
measures taken to limit dose, for example, shielding and robotics. If
this effective dose rate is divided by the actual dose rate around
components being worked on, the effective dose rate is normalised for
actual dose rate. The factor, effective dose rate/actual dose rate 1is
thus one measure of the effectiveness of radiation protection measures.
Unfortunately at present, too few plants report man hour values for this
factor to be developed for this report. There are other ways in which
the data may be manipulated in order to express, in some way, the
efficiency with which radiation protection measures are being applied.
These will continue to be explored and would be incorporated in

subsequent publications if practicable.

Doses for most individual jobs are followed by providing some form
of personal dosemeter such as a pen dosemeter, a thermoluminescent
dosemeter or a self reading electronic instrument. An additional
dosemeter is usually worn for a longer time, often for one month, and the
sum of the readings from such dosemeters for one year will constitute the

legal dose record. Because of the different zero errors and
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sensitivities in different types of dosemeters and because of the
different ways in which a nominally zero reading is in;erpreted, the
'official' collective dose will not always equal the sum of the doses
recorded for each individual job. This is apparent on examination of
returned Questionnaires. The discrepancies will create errors wherever a
ratio of a single job dose to the total dose is expressed, for example,
in section 3, or where doses obtained by two different dosimetric methods
are subtracted, for example, when calculating doses in operation by
subtracting doses in shutdowns from total annual dose. In many cases the
total annual dose is measured with film badges and the doses in shutdown
with a pen dosemeter. As the pen dose gives a higher estimate of dose
than a film badge, the dose calculated for reactor operations will tend
to be underestimated. Some Questionnaires are returned with sufficient
details of the dosimetry such that errors of the type mentlioned above
will not occur, but in most cases the error will be accepted until a

uniform method of dose reporting can be established.

Distortion of results can also occur where multiples of components
are involved, especially where doses represent a significant fraction of
the total. This is particularly so for steam generators in PWR's and
control rod drive mechanisms in BWR's. Plants are asked to state the
numbers of components worked upon but sometimes this information is not

given.
3. METHODS OF PRESENTING DATA

Data are processed In a way which attempts to be mathematically
valid and which allows easy interpretation. To allow comparison with
other data compilations, further deductions are made which are not
believed to be the most appropriate way of presenting the data. One
drawback to the analysis presented here is that all PWR's and BWR's are
ascribed to single populations. In reality, subdivisions-are present,
one of which for example, corresponds to the manufacturer of the reactor.
It is possible therefore, that i1f radiation protection features in one
group of, say, PWR's were inherently better than those in another, then
deductions on probable doses in either of these groups of reactors would

be misleading if based on the results of PWR's as a whole.
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For this report, no deductions will be shown in graphical form if
the number of data points available is less than three. This avoids
unrealistic weight being placed on such deductions and effectively
confines the data used to that for 1981-1984 for PWR and for 1977-1984
for BWR.

It is common practice to extract from radiation dose data an
arithmetic mean value and to determine, for example, how this has changed
from year to year. The presumption that the arithmetic mean represents
the most probable value of a series of doses is usually mistaken since
the values are not normally distributed about an arithmetic mean value.
No value can be less than zero and very often one or two particularly
high values are apparent. The distribution of doses is, in fact, usually
close to log-normal. For collective dose there is no artificial
restriction on the upper values of dose and therefore no reason to expect
the distribution to change at high values. Doses to individuals are
restricted by legislation and by local practices and the distribution
changes at high values (for example see, Mill, 1984). However, the
average risk to a group of workers can be expressed by the average dose
to the group and sections 8 and 15 simply list average individual doses.
For collective doses, the log-normal nature of dose distributions is
shown for some illustrative cases but otherwise it is assumed log-normal
distributions apply and other meaningful statistics will usuglly be
derived on that basis. On some distributions there are a few points
which lie appreciably outside the log-normal distribution shown by the
majority of the points. This is sometimes inexplicable through lack of
data but in some cases can be traced to an unusual state of affairs on
the plant. For example, in 1983, plant 20, total dose at the end of the
first cycle does not fit the same log—-normal distribution line as all the
others but activity generation in the cycle was exceptionally low due to
a long outage nor was any refuelling undertaken. Even in cases of this
kind, such values will be included when calculating the mean and standard
deviation of a group of results since there is rarely a valid reason for
assuming that the event is totally outside the normal experience of
plants and it could be misleading to assume that such events should be
ignored when attempting to describe the general behaviour of a population

of plants. When such cases occur it does of course mean that the

-8 -



distribution of data is not as adequately described by a log-normal

distribution as in most other cases.

The deductions made from each series of basic dose data for n

values with individual value x, are:

i
n
_
1. Arithmetic mean X =
a n
2. The range of the data (maximum and minimum values).
3. The geometric mean
n
I fnx
X = ex i=1 ;
g P n
4, Standard deviation of the logarithm of a single value in the log
normal distribution
1 2
L (4in X, - 2o x )
5 _ =1 &
in X, n-1
5. Standard deviation of the logarithm of the geometric mean
o
. An X
Xn xg /E
6. The limits between which the geometric mean will lie with a 95%

probability are

='§é . exp (% toln;-)
g
Where appropriate, standard deviations will be multiplied by
"Student's t" values appropriate to 95% probability to allow for the
uncertainties in the standard deviations. Deductions made on the basis
of log-normal distributions will be presented in Appendix B in terms of
doses, namely the antilogarithms of the derived logarithms.
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As a demonstration of the general log-normal distribution of dose,
some actual distributions of data points are drawn on 'log probability'
paper. A reasonable straight line is taken as sufficient indication of
the log-normal distribution of data and a more rigorous demonstration of
the log-normality of the distribution is not considered justified by the
quality of the data. Having made the assumption that the log-normal
distribution applies in all cases, the characteristics of log probability
paper enable the distribution of the data to be readily shown in linear
form just knowing the geometric mean and the standard deviation of the
logarithm of a single value as defined in 3 and 4 above. Alternatively,
each data point could be plotted on log probability paper and the best
line fitted by eye. This would tend to exclude data points markedly
outside the general log-normal distribution. It is also possible to
convert each data point and 1ts cumulative probability into linear
functions such that a best fit line can be obtained by linear regression.
Neither of these latter two methods is believed to add appreciably to the
quality of the analysis and so are not attempted for this report.

For BWR and for PWR an overall picture of the distribution of
total dose is shown in the form of a histogram showing the number of data

points in given dose intervals.

Where trends are sought, both the trend in the arithmetic and
geometric mean with time are shown. Where doses are expressed in terms
of fuel cycle number, the length of one cycle is equated to one calendar
year but it should be noted that sometimes the fuel cycle can be longer
than one calendar year, for example in the first fuel cycle and
especially 1f protracted repairs have been needed. The errors in dose
trends and totals introduced by equating time after start—up to fuel
cycle number are small but in subsequent publications every effort would

be made to ascertain the actual fuel cycle.

Treatments as described above obscure the differences between
plants and as this is an important consideration, histograms are shown
where possible to allow a convenient side-by-side comparison of plant

dosese.
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Doses are also normalised for electrical power generated in the
year or for installed capacity. Some organisations are tending to set a
target dose for operation or design purposes in terms of installed
capacity and so tabulations of this parameter can indicate to designers
or operators what can be achieved and what effort is required to reach
targets. The normalisation in terms of electrical power generated does
not always give a clear idea of actual radiation dose levels on a plant.
For example, very long shutdowns need not necessarily mean large doses
but as electrical power generated would be low a high value of dose
relative to power generated would result. Nevertheless, this parameter
is shown since it.is a common way of expressing dose and is some
indication of the balance between power generation and the radiation

exposure incurred as a result of that power generation.

There are a number of plant characteristics which contribute to
the different doses. One of these 1s the prevailing dosé rate. In order
to try to isolate those other parameters (collectively) which cause l
differences in dose, doses for steam generator work and total annual dose
in PWR's have been normalised for dose rate. Dose rates in steam
generator channel heads and on loop pipework are requested on the
Questionnaire and doses can be normalised for dose rates in both these
two locations but as channel head dose rate data are the more commonly
available, normalisation is carried out with these data only. When more
dose rate data are available it will be possible to show the trend of

dose rate with time.

For BWR's it 1s more difficult to select a common dose rate
measuring point, mainly due to basic differences in design between
reactors. Nevertheless, if a common dose rate measuring point could be
agreed on, the dose rates would be used for normalisation purposes in

subsequent reports.

Finally, in those cases where a common dose 1s shared between a
number of units on a reactor site, it 1is necessary for the purposes of
analysis to divide common doses equally between units unless better

information is available.
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4, RESULTS

Appendix B tabulates all the data available to the Commission up
to the end of 1984 and shows all the deductions made from it. The
deductions are not exhaustive but are believed to represent the limits of

what could sensibly be done with the data available.

Results are presented separately for BWR and PWR but no other sub-
division, say by country or maker, is made. Where interpretation can be
enhanced by graphical presentation, this is done. In general, doses for
each job category are expressed in various ways to reveal trends and
afford comparisons. A summary of the data presentations appears at the

front of Appendix B.

A brief commentary on many of the sections in Appendix B will now
be made. Sections 2-9 deal with PWR's and sections 10-16 with BWR's.
Table 1 shows the basic data from the Questionnaires, gives each plant an

identifying number and shows the installed electrical capacity.

4.1 Pressurised Water Reactors

Section 2 deals with data expressed by calendar year. The general
log-normal distribution of doses 1s shown, for illustrative purposes, for
total dose in 1983 and 1984 and for refuelling in 1984 (figs. 2.25-2.27).
The geometric or arithmetic mean total annual collective doses show no

tendency to rise or fall in the period 1981-1984 (figs. 2.10, 2.22).

A plant to plant comparison of total collective doses is given in
histogram form for 1981-1984 (fig. 2.21). Considerable differences are
to be noted between plants but only rarely is sufficient information
available to deduce reasons. It will also be :noted that some plants give
consistently high doses and some consistently low. At least part of the
reason will be due to prevailing dose rates and, to a lesser extent,
installed capacity. Doses can be normalised for installed capacity (fig.
5.2) and for dose rates (fig. 7.1) and some plants with high total doses

turn out to have low normalised doses and vice versa. This shows that
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dose rate and installed capacity are two of the factors that should be

taken into account when comparing radiation protection between plants.

Section 3 expresses the data of section 2 in terms of the
percentage contribution of each job to the total annual dose. Since the
values lie between 0-100%, the distribution will not be log—normal so

only the arithmetic mean 1s deduced.

Section 4 expresses data in terms of cycle number and examines
trends in dose with operating time. There is a slight tendency for both
the arithmetic and geometric mean values for total annual dose to rise
for three cycles or so and thereafter to remain level (fig. 4.1).
Distortion of the trend could occur because of a number of missing data
points for early cycle numbers. The number of data points for any one
cycle does not exceed ten and the fit to a log-normal distribution is
rather poor. However, the greater number of data points avallable per
calendar year (section 2) show a good fit to a log-normal distribution
and there is no reason to suppose the same dose data expressed in terms
of cycle number would be differently distributed. The geometric mean is
therefore again taken to be the most probable value of the dose per
cycle.

Section 5 examines total annual collective doses in relation to
installed electrical capacity. Again arithmetic and geometric means are
presented. The results allow comparison of observed values against
design or operational objectives. For example, 2 man mSv per MW(e) per
year average collective dose is used by the Central Electricity
Generating Board In Great Britain as a design objective for new plant and
as an operational objective by the Swedish Utilities. Both arithmetic
and geometric means lie above 2 man mSv per MW(e) per year but there is a
tendency for the normalised dose to decrease over the period 1981-1984
(fig. 5.1) with geometric mean dose about 2.4 man mSv/MW(e) installed
capacity in 1984. Expressed in terms of cycle number (fig. 5.3), values
appear to be stabilising at around 4 man mSv/MW(e) installed capacity for
the geometric mean. It can also be seen from the dose distributions in
fig. 5.4 that in the four year period 1981-1984, approximately 60-75% of
all the data points still lie above the 2 man mSv per MW(e) per year

value. The histogram (fig. 5.2) shows that the spread of achievement is
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not random and that some plants consistently achieved low values and

some, consistently high values.

. Section 7 records prevalling dose rates and these are used to
normalise total annual doses and doses for steam generator work for 1983
and 1984. The average dose rates measured in the centre of the steam
generator are piotted against the total annual dose in fig. 7.3. A
reasonable proportionality is apparent. The line muét pass through the
origin or intercept the abcissa close to the origin due to the small léy
component to total dose. A line determined by linear regression analysis
would not recognise these constraints and so for fig. 7.3 a line is shown
passing through the origin with a slope determined by the most probable

values of dose/dose rate, namely the geometric mean value.

Normalisation for dose rate partially removes one of the
parameters contributing to dose and a forecast of total dose is perhaps
better derived from a normalised dose and a forecasted dose rate than
from the geometric mean total dose drawn directly from section 2. For
example, for 1983 and 1984 combined (31 data points), the geometric mean
normalised dose is 22.1 tg:g; man mSv per mSv h~1 (95% probability)
(table 7-3). No errors have been assumed in dose rate measurements.
From the normalised doses one could deduce for example, that the most
probable annual dose for a typical plant whose average channel head
centre dose rate was truly 100 mSv h’l, would lie between 1817 man mSv
and 2690 man mSv with 95% probability. The average installed capacity of
the plants contributing data for this deduction was about 740 MW(e) but

no systematic dependence of dose on installed power has been found.

These limits to dose may form a useful guide to designers and
regulatory authorities as to what can be expected from PWR's experiencing
the types of work prevalent on current designs of planf and with current
radiation protection practices. The observations also emphasise the
importance of controlling dose rates by locating and eliminating the

sources of radioactivity.

Histograms are shown of doses normalised for dose rate in the

steam generator channel head centres (fig. 7.1) and a comparison with
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histograms of dose only (fig. 2.21) shows the expected strong influence
of dose rate on dose. Shown also is a histogram of dose normalised for

dose rate and for installed capacity (fig. 7.2).

Section 8 shows the number of persons, both station and contractor
staff, who received dose in the year and the average resulting individual
dose. Wide differences in station practice or requirements are indicated
by a factor of over six difference between the greatest and least number
of employees. Further comments on personnel distribution are given under

section 15.

4.2 Boiling Water Reactors

Data are sparse and good statistics will take some time to
accumulate.

Section 10 corresponds to section 2 for PWR's aﬁd shows data
tabulated by calendar year. Refuelling and coolant pump doses (figs.
10.1, 10.2) exhibit a wider variation than in PWR's but a definite trend
in values 1s not observable. The best statistics come from control rod
drive mechanism inspection and maintenance (fig. 10.7) where a definite
downward trend in doses 1s established. This is almost certainly as the
result of increased experience because dose rates on BWR's tend to rise
with time as they are usually governed by the long lived 60¢co (Shaw et
al., 1983). Doses for 'other parts of the primary system' (fig. 10.5),
'stear cycle' doses (fig. 10.6) and to a lesser extent, total doses, show
a tendency to rise which in part is probably due to increasing dose
rates.

As for PWR the distribution of dose appears to be log-normal and
this is illustrated for total dose (fig. 10.28) and for control rod drive
mechanism maintenance in 1984 (fig. 10.27). A plant-to—-plant comparison
of total dose is given in histogram form for 1981-1984 (fig. 10.23).
Considerable differences are shown between plants, with some plants ‘
showing consistently high doses and some consistently low doses, similar
to the behaviour observed in PWR's. It will be noted that most of the
plants showing the highest doses only began to contribute data in 1983 or
1984. This will tend to raise the means of doses expressed by calendar

year in 1983 and 1984 and so rises noted in these years may be due to
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this cause as well as to any dose rate effect. Certainly, when doses are
expressed in terms of cycle number (fige. 12.1) no rise with time is

discernable and any dose rate effect appears to be unimportant.

Section 12 tabulates data by number of cycles of operation. No
trend can be established in terms of cycle number and particularly

erratic behaviour is shown (fig. 12.1).

. Section 13 shows the doses per MW(e) of installed capacity. As
with PWR the arithmetic and geometric means of total normalised dose are
plotted against time (figs. 13.1, 13.3) and cumlative distributions are
plotted (fig. 15.4). A histogram shows the values for each plant for
1978-1984 (fig. 13.2). The rise observed in 1983 and 1984 in fig. 13.1
may be misleading for the reasons given above and when normalised doses
are plotted against cycle number (fig. 13.3) there is no pronouncéd
tendency for doses to increase with time. In general, the distribution
of dose around the geometric mean is similar in BWR and PWR (figs 13.4,
5.4).

Normalisation for installed capacity does not succeed in
eliminating the considerable differences between plants nor the
observation in fig. 13.2 that some plants record consistently high
normalised doses and others, consistently low doses. Furthermore, the
relationship of the normalised doses of one plant to those from another
remain largely the same as those shown in fig. 10.23 for total doses.
For BWR's thereforé, normalisation for installed capacity has had little

effect while for PWR (sections 2 and 5) the effect was more noticeable.

Section 15 records the number of people who received measurable
dose and the average individual dose. It can be seen that the numbers of
people on average are very similar to those in PWR in section 8, but note
that the range of the numbers in PWR's 1s much larger than in BWR. This
is shown on the cumulative distributions showing both PWR and BWR (figs.
15.3, 15.4). A log—normal distribution of data is suggested, the fit to
this distribution being better for BWR than for PWR. It would not be
wise to extrapolate outside the range of data given since there may well
be constraints on the greatest and least numbers of staff that would be

employed at a station.
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APPENDIX A

The Questionnaire (English language version) sent to Power Stations to
obtain information on job-related radiation exposure.

The Working group which drew up this Questionnaire comprised the

following experts :

Or L. ANTONUCCI

Mr T. BIGARD

Mr I.R. BROOKES

Mr P. JEANSON

Dr H.J. SCHROEDER

Mr H. SEGUIN

Prof. Dr Ir. E. SELLESLAGH

Mr G. VAN DER LUGT

Ente Nazionale per L'Energia Elettrica
Roma - I

Commission des Communautés européennes
Luxembourg = L

Central Electricity Generating Board
Berkeley - UK

Electricité de France
Paris = F

Rheinisch Westfalisches Elektrizitatswerk
Kernkraftwerke - Biblis = D

Kommission der Europaischen Gemeinschaften
Luxembourg - L

Verenigde Energiebedrijven van het
Scheldeland Kerncentrale - Doel - B

N.V. tot Keuring van Elektrotechnische
Materialen
Arnhem - NL
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COMMISSION
OF THE Luxemt.ourg,
EUROPEAN COMMUNITIES

Directorate-General
Employment. Social Atfairs anad Education

Directorate
Health and Safety

This questionnaire is intended to obtain information on the
radiation doses received by workers at nuclear power stations
(PWR and BWR only) in the European Community, and on the
relationship between job category and dose.

It was designed so as to provide compatibility with most data
collection systems presently in use, at least to the extent readily
achievable. In its present form, it is sent to all nuclear

power stations concerned for trial use in a survey, the results
of which will be discussed at a seminar scheduled for ...............
The aim of the seminar and of the standardized questionnaire, is
to exchange comparable job-related dose information, centered
mainly on coTTective doses per job, in view of facilitating the
implementation of the ALARA (As Low As Reasonably Achievable)
principle in idustrial radiation profecTion. -

In order to allow timely planning of the seminar, it is suggested
that the filled out questionnaire be returned to the C.E.C. in
advance.

On a somewhat longer time scale this questionnaire - in its present
or in an improved form - is intended as an instrument for standar-
dizing the exchange of job-related dose data amongst power plants,
under the auspices of the Health and Safety Directorate of the C.E.C

2. DIRECTIONS FOR USE

(1) The actual questionnaire consists of 3 types of parts

- a first page with two tables
table A requiring general information
table B for reporting yearly dose summaries.

a table C1 for reporting doses per job-type

a table C2 for reporting dose rates

a table D providing a more precise definition of the
job-types mentionned in table Cland doing not require
an answer,

It contains basically two types of job

- Equipment-related jobs (nos. 1-15)

- Profession-related jobs (nos 16-19)
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Equipment-related jobs are those that cdn be related to a
particular piece of equipment, and that are accounted for
in that way, without regard to the personnel involved.

Profession-related jobs are those for which the job content is
determined by the organizational unit to which the personnel
involved belongs, irrespective of the equipment involved (i.e.
the particular piece of equipment : the category may be
relevant, however). -

(2) Reporting is on a unit-base, also for multi-unit plants.
Common doses may be split conventionnally; if so, mention on
what basis, IT¥ splitting is not possible, use a fictious "unit"
called "Common to units x and y" on the cover page and in table B,

(3) The bordered areas in table B indicate data that are regarded as
being essential to the usefulness of filled out questionnaire.
A1l other data are very welcome.

(4) Table B defines 3 types of periods in a year. Each type may
occur at various times during the same year, e.g. more than one
refueling period; each actual period has to be reported separately
(on a different line in table B), in order to be meaningful for
comparisons (e.g. one station with one refueling vs. another
station with two of them). "Normal operation" however, may be
lumped together, even if it consists of various periods, as this
type of period actually means "the remainder of the year"
(i.e. not of types II or III).

(5) It is intended to fill out a type Cltable for each actual
period of any type, i.e. two different Cjtables if there were
two refuelings.

Note however, that

- not all items are applicable to any period; so, only the
applicable ones have to be filled out. For "normal operation"
(type I period) table Clis not strictly required, but it may
provide useful additional information on the personnel-related
doses.

- if an item of table Clwas repeated several times during one
period (e.g. three steam generator inspections during one
refueling), each performance should be reported on a different
line in the same table Cl1.This requirement is necessary in
order to obtain meaningful comparisons.

- under the title "Calendar Period" the subtitles "Start date"
and "End date" are intended as identifiers of the performance
sequence number,

- the title "Man-hrs or duration" requires
.either the number of man-hours spent on that particular
performance of the job type (this is the perferred answer)

.or the duration in hours or that performance of the job
type.
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(6)

(7)

Please add footnotes to any table whenever

different dosimetry equipment has been used (e.g. pen
dosemeters for job data, films for yearly data)

figures have been estimated on some basis, i.e. when

they do not represent actual measurements (e.g. splitting
of a common dose for two twin-reactors, or two steam
generators)

jobs have been repeated. In this case, identify,e.g. the
steam generator, or the order performance etc. (examples
would be : 5G-A,SG-B; 1st opening, 2nd closing)

jobs have been lumped together (e.g. 3 steam generators)

reporting is not strictly standard.

More generally, it is requested that a maximum of information
be provided, even though it is difficult to fit in the

form of the questionnaire, or if it is incomplete. If any
difficulties arise, please add your comments and/or
explanations. They will be used to improve the questionnaire.
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COMMISSION OF THE
EUROPEAN COMMUNITIES

Luxembourg JOB RELATED DOSES
N TABLE A
Nuclear Power Station (unit no ) : Year :
Type of Maximum output power : MW (e)
reactor - Electrical output for year : MW. year Cycle no :

Address : ,.......

Personne to be contacted

about this questionnaire : ....eveeeveaces
Telephone/Telex : ....cvevvennn Cetseeseans
TABLE B
CALENDAR COLLECTIVE DOSE
PERIOD TYTE s o | pERIOD Su or rem /
& o
E\g [START END PLANT OUTSIDE ALL '
o\w
No DESCRIPTION Q'3 IDATE DATE PERS., PERS. PERS.
U Q
Ay 0
1.
2,
1. | Normal operation 3.
e S | S I S — P
[TOT
II. |[Normal outage for 1.
refuel + maintenance] 2. Numbers of people
inspection ... _3__ - Jd__L__L__ vho received dose
T0T in year
1. Plant | Out-
2. : side | Total
3 ers. | ,
II. |[Other shutdowns ] e e | ] — — - —— ers
TOT
YEARLY TOTAL COLLECTIVE DOSE :

Comments and/or explanations
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PERIOD TYPE erf JCALENDAR PERIQOD NUCLEAR POWER
No Description [239-[Start date |End date STATION(and unit) TABLE C 1
JOB TYPE Man hrs COLLECTIVE DOSE Number of people
or Sv or rem
. Duration [Plant putside] AL | PLANT JOUTS | TOT
No Description
ers ers Pers, lPers, 1Pers Pers
1.
1. Open. react, vessel .
e = ] e - e - e - e — e .- -r-—— —— ey
[TQT
1.
. 2,
2. Refueling e —_— ] — ] —_ — —_— ] — = — == -
ITOT
. 1.
React., comp. 1nsp. 2
3. maint and repairs 4 — — — | —_ 4 — 4 — - — 4 =
ITQT r
1.
4, Clos. react. vessel, 2.
p— ==y —— — —— — - — — — el —— — — ’— — -
1.
2.
2.
5. Steam generators - ]| —— =0 — = =} -
ITQT
1,
PWR : reactor coolant ?
6. pumps i
BWR : recirculation pumps EZ’JT—— s Rl el il il et i

7. Other parts of prim. syst. [TOT

8. | Syst. connect to prim. sysJTOT

9. Radwaste system TOT

10.[ All other syst. in contr. [TOT

11.] Water steam cycle TOT
12,] Cont. waste handling TOT
1
13. Insulat.scaffolding. :
e e e e e b e ] ] - ) — = -
TOT
2,
EN
14.] other jobs # 1 to 13 :
==l-=----1--"rF—-1-"1- 1t -

For BWR: control rod

15.1 drive maintenance

Totals of job related
doses and personnel
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TABLE c 1

(continued)
JOB TYPE Man hrs | COLLECTIVE DOSE Number of people
or Sv or rem
. Duration Plant putside] ALl PLANT [OUTS JTOT |
No Description
ers £Ls Pers, tPers, tPers, IPers

16. | Health Physics TOT
17. | Instrumentation-Electric [TOT
18. ] Plant operators TOT
19. §| Professions # 16 to 18 TOT

Total of separately recorded
profession related doses

Comments and/or explanations :
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TABLE C2

STEAM GENERATOR CHANNEL HEAD RADIATION LEVELS

Plant: ...... ceeencanaan RN Date/Time of shutdown: «ccecceccecccocscancancas

Date/Time Of SUrVEY: -cciceccececccrscncscccss

Radiation Survev Data

DIVIDER PLATE

TUBESKEET SURVEY POINT

2 10
Inlet channel| OQutlet channel

OUTLET SIDE Hot leg Cold leg

INLEY (Channel head center)

SIDE MAKWAY |
LOOP Dose rate(R/h)
1

WANVWAY
2
3
4
Secondary side: Full or drained %

Comments

PIPING RADIATION LEVELS

HOT LEG PIPING Radiation Survey Data
Contact dose rate at marker (mR/h)

Survey
Point Loop 1| Loop 2| Loop 3 |Loop 4

X L1

HLI
CcLl
‘l £OLD LEG PIPING Reactor coolant piping: Full or drained $.........

S.G. secondary side: Full or drained %.......c.0..

cu!
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DEFINITION OF THE JOB TYPES

TABLE D(part 1.)

JOB TYPE
DETAILS

No DESCRIPTION
Starts with removal of the missile shield,

1. Opening the reactor vessel includes iilling the reactor pool and putting
the reactor vessel head in storage pssition,
and end after removal of the upper internals
(fucl excluded),

Starts with removal of the first fuel
assembly, and includes all intermediate and

2. Refueling suppqrt1ng operations like handling of fuel
and ruel-related parts (contr>l rods etc.)
their inspection, on line sipping, maniput
lator crane overhaul, etc. Ends after the
physical inventory by Euratom~IAEA,

Includes all jobs on reactor components
Reactor components; inspection (excert f“e! and f?e}—Felated parts) and
. . all supporting activities needed (e.g.

3. mainterance and repairs . .
draining, cleaning, etec.)

- Starts after conclusion of the physical
inventory by Euratom—-IAEA. Reverse of no 1.

4, Closing the reactor vessel Ends after positioning of the missile shield
(cleaning of the reactor pool included).
Includes opening and closing of the

Steam generator (Fill a line per manholes, eddy current and ultrasonic tests,

S. generator), pressure test, repairs, sludge lancing, other
Includes dismantling (insulation, cables,

6. Pumps, inspection gtc.) mgcor re?oval opening the pump,

intenance and repairs inspection, maintenance, decontamination,
main P repairs, insulation and re-installation of th
motor,
Other parts of the primary system, { Includes all parts of the primary system that
inspection, maintenance and repairg cannot be isolated from the primary pressure.

7.

System connected to the primary Limited to the shutdown cooling system, the

8. system containing reactor water; reactor water cleanup system, and the

inspect; maint; and repairs. "chemical and volume control system’ (PWR)

o Radwaste system, inspection, Specify when reporting whether water recycling

maintenance and repairs

systems are included in JOB TYPE 9 or 10.
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DEFINITION OF THE JOB TYPES TABLE D (part 2)

JOB TYPE
- DETAILS
N° Description
10.| A1l other systems & equipment in Water—-steam cycle excluded (JOB TYPE 11).
controlled area; inspect., mainte- Includes fuel pool cleanup system venti-
nance and repairs lation etc...
11.] Water-steam cycle Includes condensate polishing if any
. . General decontamination and cleaning, not
12.] Contaminated waste handling, attributed to equipment waste includes
decontamination, cleaning ... clothes, plastics, contaminated parts, etc
All collective doses, not included in
. . jobsl to 12, for the given type of job
13.| Insulation, scaffolding
1L4.] Other jobs not included in job E.g. transportation, workshop jobs etc...
types 1 to 13
15.| For BWR only : control rod drive
maintenance
Totals of job related dose and If no dose is separately listed for
personnel professions in 16-19, these doses will
equal those of II plus ITI in table B
Health physicists' doses, not attributed
to equipment. Specify, when reporting,
. whether this includes all such doses, or
16.|Health Physics only those that could not be attributed
to equipment.
Instrumentation and electrical mainte-
. X nance personnel doses, not attributed
17.|Instrumentation, electrical to equipment. Specify, when reporting
whether this includes all such doses
or only those that could not be attributed
to _equippent
8 Includes the normal activities of shift
18. |Plant operators personnel, radwaste system operation
. E.g. those of chemists, supervisor
19. |Professions # 16 to 18 & » SUP y

personnel, management, etc...

Totals of separately recorded profes-
sion related dose and personnel

Doses for professions may or may not be
already included in job related doses.
Please state under 16-19 what the posi-
tion is. Even if profession doses and
staff are already listed under job rela-
ted dose/personnel (1-15) please also

list here if separately available.
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APPENDIX B

Data tabulations, figures

Note : For a full identification and description of
the job numbers at the heads of the columns

in following tables, see Appendix A, table D.
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Table 1-1 Identifying number and installed electrical
power.

Tables 1-2 to 1-13 Basic data per unit PWRs.

Tables 1-14 to 1-23 Basic data per unit BWRs.

Section 2

Tables 2-1 to 2-11 PWR job specific collective doses.

Section 3

Tables 3-1 to 3-10 PWR job specific collective dose expressed as a
percentage of total dose.

Section 4

Table 4-1 PWR total annual dose expressed by cycle number.

Section 5

Tables 5-1 to 5-2 PWR total annual dose divided by electric
capacity.

Section 6

Tables. 6-1 to 6-2 PWR total annual dose divided by electric power
generated.

Section 7

Tables 7-1 to 7-3 PWR dose rates in steam generators; normalised
doses.

Section 8
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dose per person. Average dose for contractors and
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Section 9
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and shutdown.

Section 10

Tables 10-1 to 10-11 BWR job specific collective doses.
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Installed electric power :

Pe

Pe < 500 500 < Pe < 900 Pe > 900
MW(e) MW(e) MW (e)

2 1 3

8 7 4

9 10 5

1 12 6

C 14 18 13
Q

£ 15 51 19
3

c 16 56 20
o

£ 17 58 22
>

- 21 59 23
Fe)

o 55 60 50
o)

= 64 61 52

67 62 53

65 63

66 68

TABLE 1-1




Al values in sanSvIE-3
Plant np  year cycle refuel refuel co.pusp co.pusp Ins/Scat Ins/Scaé Waste/De Waste/De SG-Work S6-Work Prinm.Sys Pria.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dase 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose ] dose 1
(Onoai-#) {@nos=d) (Onos13) (On0=9+412) {@no=5) {Qnos748) (10+11+14) (Qno=14) total total annual
PSSRSOttt Rttt ettt st aaat i e aat st Bttt ee st Bt b e Ot ast et arsasatsasassantsansssasstattassuusgsentssaeresaoeototaesanassossaessntasssrtsastsasesotestsesanatestsesit
1 1976
1 1
1978 2
1979 3
1980 4
1984 H 80 442 b n 100 5,52 50 -13.81 Jg7 21,38 326 18,01 124 .85 U7 13,48 1585  87.57 1810
1982 [}
1983 7 124 5.88 11 0.52 uy 11,52 32 1513 36 14,98 533 25,2 131 5.2 390 18,48 {720 81,52 2110
1984 8 337 12,710 236 8.3 2653
1985
1984
1987
e 204 1M 343 250 ne b42 857 13t 974 5621 6573
average 162 5.15 21,5 1.4 1718 8.52 250 13,81 ISR.§  18.5b 21 16,49 3285 16,04 131 8.2 3240066 14,94 1873,666  85.46 29

Plant no  year cycle refuel refuel co.puap co.pudp Ins/Staf Jns/Scaf Waste/De Maste/De S56-Wark S6-Work Prie.Sys Pris.Sys Oth.ShO Oth,ShD HealthPh HealthPh Op.dase Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 4 dose 1 dose 1 dose 1 dose 1 dose H dose 1 dose 3
{Onosi-4) {Qno=b) (Qno=i3) {Qngs9+12) {@no=5) (Gnp=7+0] (10+11+14) (Qno=14) total total annual
Bt N BBttt u e oottt at st ottt a st n bt es ettt s s s taasisasastsssntontsasnstassasnststsestesstsasosesssesesssasssansasisassy
2 1974
1977
1978
1979
1980
1981
1982 11 e 6.4 83 0.93 456 (% :+] 129 10.93 1628 4.4 432 8.79 1580  23.72 84 4,2 1790 26.88 4870 73,12 (111
19983
1984 15 342 8.93 83 1.84 330 B. b1 1006 26,26 21 0.55 m 9.84 1183 30,3 131 3.42 1974 51,53 1857 48,47 3831
1985
1988
1987
sus 791.00 126,00 785,00 1735, 00 1649.00 829.00 2743.00 415.00 3764,00 8727.00 10491,00
awerage 395.50 7.8 63.00 1,30 393.00 .73 Bel.S0 18,40 824,50 12,50 414.50 8,31 137050  27.04 207,50 3.84 1882,00 3%.20 3363.50  40.80 5245.50

TABLE 1-2



M1 values in sanSv3E-3
Plant no  year cycle  refuel  refuel co.pusp  co.pusp Ins/Seaf Ins/Scaf Waste/De Waste/De 56-Work SB-Work Prim.Sys Pria.Sys Oth.ShD DOth.ShD MealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose L
(Onozi-4i {@nosb) (Gno=13) (@no=9+12) (Qno=5) (@no=7+8) {10+11414) (@no=18) total total annual
lt!lllltlll!llltllllll!lltllltlltltlllllllllllllllllillll!l!lltttllltlttllltl'll!llllllllttllltlltttlt‘ltllltllllllll!l2!lllll!llll!tl!llll!lll!illtllllllltttllll!ll!llllllttllllltll!!ltl!tltltlltlltt!llllll)l’l!tlll
3 1976
1877
1978
1979
1980
1981
1982 . :
1983 1 8y 1.84 Al 2,23 : 264 25,83 25 20.87 103 10,00 104 10,10 170 16,50 840  83.50 1030
1984 2 23 26,20 4 . 4 6,00 135 10,95 W2 N 143 10480 59 79 82 5,03 1 9.9 1233
1985
1986
1987
sup 404,00 72.00 0.00 74,00 399.00 557,00 246,00 163,00 232,00 2031.00 2263.00
average 202,00 17,03 36.00 3.10 ERR EAR 74,00 5.00 199.50 18,29 278,50 24,31 123,00  10.80  81.50 7.44 116,00 10,77 1015,50 89,23 1131.50

Plant no  year cycle refuel refuel co.pusp  Co.puRp Ins/Scaf Ins/Scaé Maste/De Naste/De S6-Mork SG-Work Prie.Sys Pria.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose Sho.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose 1 dose 1
(Qnos]-4) {Qno=6) @no=t) {0n029412) (@no=5) (Qnp=748) (10+11414) (Bno=16) total total annual
llllttttlttlltllill)ltl!stl!llltt!llltllllllll!lltlltll!lllllttlllllll!ll!tllltlliltlltltlllttllttlttlltl!llt!ttl!l!tlltl!lt!lllllltltltl!lttltllttlltll!tllllltltll!!ll!ltlllttlllltttttltltttlltltlllllltltlltl!tt!lt!
4 1976
1122
1978
1979
1980
1981 5 152 257 853 420 1970 1520 470 5320
1982 ] 32 3.30 48 3.52 504 7.1% 399 5.87 1040 177 288 4.09 218 LU 348 4.9 150 16,34 5890  B3.b4 7040
1983 17 28 3.43 203 3.08 440 6.62 2170 4,65 487 1.02 1974 29,88 83 1.2 1se 17,29 5500 82,7t 6650
198¢ 8 387 S.14 182 2.55 281 3.93 1389 19.43 458 &8 993 13,90 335 4.6% 780 10.92 8362 69.08 7142
1985
1986
1987
sus 979.00 890,00 1880, 00 819.00 7189.00 1213.00 §832,00 1636.00 3080.00 24072, 00 20832.00
average 24,75 3.95 222,50 3.04 470,00 S.91 409,50 5.67 1792,25 25,29 404,33 5.8 1708.00  25.63  409.00 5,63 1026.67  14.85 6018.00  85.15 6944.00

TABLE 1-3



All values in manSv3E-3
Plant no year cycle refuel  refuel co.pusp co.puap Ins/Scaf Ins/Scaf Waste/De Waste/De SG-Mork SG-Work Prie.Sys Pris.Sys Dth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose 1 dose 1
(@no=1-4} {@nos=b) (Bno=13) (Qno=9+12) {@no=5) (Qno=7+8) (10+11414) (Qno=18) total total annual
ERETERateENastnasatetssotanssaaassanaststattenasesantstatsenssatarsstsastsstartatentsusesasosntssseseseaasarsatssstataesasastntsatssaasstssasstansatenasssinasesintatsssantatsatisanssatItastsstanatesanItIsaItILILLg
H 1976
19
1978
1979
1980
1981 4 48 102 879 470 1214 109 2143 350 8420
1982 H 24 3.80 215 3.82 673 11.93 388 6.989 389 6.91 1341 23.82 23 445 1150 20,43 M80 79.57 5630
1983 [] 2 5.9 111 2,98 386 9.4 ) 857 17,66 4 1.10 e8¢  23.7% 23 5.99 500 13.M4 3223 86,82 Iny
1994 7 93 20,62 i 3.4 H 0.21 % 3.4 241 10.08 100 4.18 1185 49,56 1206  50.44 2391
1985
1986
1987
e 1174.00 428,00 1793.00 858,00 2265,.00 225,00 4511,00 924,00 2035.00 15329.00 11742.00
average 293,30 10,12 142,87 3.40 448,25 8.31 429,00 8.89 544,23 8,26 75,00 2,12 152,75 19,22 231.00 4,88 945,00 27.81 3832,25 72,21 3914.00

Plant no  year cycle  refuel  refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De Naste/De SE-Work SG-Work Prim.Sys Prim.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose BhD.dose Tot.dose

dose 1 dose 1 dose 1] dose . 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1

(Qno=1-4) {Qno=b) (Ono=13) (Qno=9412) {Qno=5) (Qno=748) (10¢11+14) (@no=16) total total annual

SOURISENBAsEaRt Rt attate s asaistet N aaseas R et asesasessesasastststatntsesstanaasosessstatanasiseseatatseststasaestaasesesesessansasasanssesssssanesssstasasessatsanaassatsatsasas sasstosestssatsstettstreansItel
[ 1976
197
1978
1979
1780

1981 3 91 3.13 L) 1.4 251 8.69 123 433 192 6,64 32 11,8 827  28.62 207 .18 580 20,07 2310 79.93 2890

1982 4 128 430 2% 1.58 500 17,03 IS4 11,88 350 11,74 A3 8.22 489 16,41 118 3.9 40 18.12 2440  B1.88 2980
1983
1984
1983
1986
1987

sus 219.00 289.00 759.00 479.00 542,00 577.00 1315.00 325.00 1120,00 4750.00 $870.00

average 109.50 L7210 4.5¢  379.50 12,87 239.50 B.10 271.00 9.19 288,50 9.85 458.00 22,51 162.50 5.56 560.00 19.10 2375.00  B0.90 2933.00

TABLE 1-4



-— 5211 -—

ALl values ia manSv3E-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scat Maste/De Maste/De SG-Hork SG-Work Pris.Sys Pris.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose 13 dose H dose 1 dase 1
(Qno=1-41 {@no=b) {Ono=13} {@no=9+12) {Bno=3) (@no=7+8) (10+11+14} (Qno=16) total total annual
P L G T I T R R R A R R R R R R R Rt R R R R S R R R R R R R R R e R R R R R R R R R R R Rt R A iR R R R R R Rt Ra Rt R IR it R iasReiiitti]
1 1976
1
1978
1979
1980
1981
1982 .,
1983 12 160 2,00 140 1.75 2% 0.3b H“Ho 5.51 760 9.51 1670 20,90 430 5.38 90 12,39 6990 87,48 7990
1984 13 172 3,05 210 13 800 14,20 501 8.89 831 11,31 1398 24.81 520 .23 269 .7 816 10,93 5018 89.07 5834
1985
1986
1587
sus 332,00 350,00 829.00 941.00 1397.00 3068, 00 520,00 499.00 1606,00 12008, 00 13624,00
average 165,00 2,535 175.00 274 MAS0 7.28 470,50 7,20 698,50 10,41 1534.00  22.86 520,00 9.23  349.50 5.08 803,00 11,66 &004,00 88,28 6812.00

Plant no  year cycle  refue)  refuel co.puap co.puap Ins/Scaf Ins/Scaf Waste/De Waste/De S6-Work SG-Work Prie.Sys Prim.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Dp.dose ShD.dose ShD.dose Tot.dose

dose 1 dose H dose L dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qno=1-4} (Gno=8) {@no={3) (Ono=9412) {Gno=5) (Qnos748) (10+11414) {Ono=16) total total annyal
ettt ettt eSSttt T Nt ua s uR OO i ROy ees B iRt Is et sttt et ua et tasasta e assststrssaserustetrosaseatesstsasesasssnitsasissatansasisasizeieg
8 1976
1977
1978
1979
1980
1981 [ 3 164 35 1,69 109 5.27 110 5.3 63 3.04 14 0.68 3 1.74 380 18.38 1690  B).84 2070
1982 7 7 8.92 7 0.79 145 5.23 1496 54,01 b2 2,24 9% 3.57 84 3.03 130 469 2640 95.31 2170
1983 ] 49 11,98 3 .13 114 3.9 b 14,28 274 .4 39 1,34 1075  36.89 119 4,08 19¢ 4.83 M5 N1 2914
1984 9 26 11,27 42 .28 105 8.02 143 10,72 307 23.45 14 1,07 162 12,38 45 .97 s 21,01 03¢ 78.99 130%
1985
1986
1987
sus 1156.00 132.00 219.00 813.00 2189.00 178.00 1350.00 304,00 984,00 8079.00 9063.00
average 209.00 13,57 33,00 .71 109.50 3.97  203.25 8.93 547.25 23.08 44,50 1,92 337.50 13.38 75,00 3.46 206,00 12,72 2019.75  87.20 2285.73

TABLE 1-5



All values fn aanSvIE-3
Plant no year cycle refuel refuel co.pusp  co.pump Ins/Scaf Ins/Scat Haste/De Waste/De SG6-Work S6-Work Pris.Sys Priw.Sys Oth.ShD Dth.ShD MWealthPh HealthPh Op.dose Op.dose ShO.dose ShD,dose Tot.dose

dose T dose H dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qno=1-4) (Qno=é) {Qne=1R) (Qnp*9+12) (@no35) (Qno=7+81 (10411414) (Gno=14) total total annual
llllllllll!lll'lllllltllllltlllllt!llllll!ltl!lllll!lll!l!tlt!lllttllll!lll!ltl!ltllllllllltlllll!ltlIllll!ll!lllll)ltltllttl!llll!!ltltltlltlll!llllll!t!lltlllltltllltlttllllllltlllltltll|llllltlOllllllllttlll!!llll
? 1928
9mm
1978
1979
1780 :
1981 b 358 [ 32 a7 2,38 188 S.14 1570 42,%0 164 448 53 1.45 102 .19 380 10,38 3280  89.62 - 3840
1982 1 N3 .73 38 3.2% 38 3.25 126 .10.77 129 11,03 3 3.08 121 10.34 29 2.4 130 1611 1040 08,89 {70
1983 8 201 1.18 2 1,14 3 £, 18 146 5.93 1457 52,08 17 0.61 48 14,93 93 .32 19¢ . 2800 92.89 2799
1984 9 231 14,15 11 0,67 157 9.61 108 8.60 855 52,34 2 1.29 189 11,9 90 $.51 215 16,84 1358 818 1633
1985
1986
1987
sua 1101.00 168,00 226,00 588.00 4011.00 218,00 701,00 314,00 984.00 8278.00 9262,00

average 205,25 1445 42,00 1.8 75.33 466 147,00 7.1t 1002.75 9.5 §9.50 2.3 195.23 9.57 78.50 3.52 246,00 1,36 2089.30  68.44 2318.30

Plant no  year cycle refuel refuel co.pusp  co.pusp Ins/Scaf Ins/Scaf Waste/Oe MastesDe S6-Nork SG-Work Pris.Sys Pris.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose §hD.dose Tot.dose

dose i dose 1 dose 1 dose 1 dose H dase 1 dose 1 dose 1 dose 1 dose T
(Qno=i-4) {@nasd) (Qnosi3) (Qno=9+12) {Qno=5) (Qno=7+49) (10¢+11414) (Qno=1b) total total annyal
ltlll!tlllllllllllltllllllll!tllllltltltllllllltlt!lllllltlllltllltllllllttllllltllll!llllll!’l!lllllll!ltl!l!ltllllltlllllllll!lt!'llll'llll!ltttlttll!lllllllltltlll!llllllllllll!lll!llll’ll!ll'll!llllllllillllll!ll
10 197
nwmn
1978
1979
1980
1961
1982 0 LIt
1983 1 9 . 34 10.80 27 10.02 %5 8.94 530 17.89 142 [N} 2 1.8 87 2% [T 2532 63,43 2043
1984 H 119 1.7 59 3.9 9 0.50 389 26,04 276 18,5 14 0.94 $70 3.3 142 2.3 39 2,28 1097 N.n 1468
1985
1986
1997
sus 72.00 373.00 306.00 $54.00 804,00 156,00 1212,00 229.00 822.90 3629.00 4966.00
aversqe 135,00 7,52 186,%0 .28 183.00 S, 31 327,00 17.54 403,00 18,22 78.00 2,87 606,00 29,99 114,50 6.24 410,00 20,41 1814,50 79,59 1855.33

TABLE 1-6



All values in manSviE-3
Plant no year cycle refuel refuel co.pusp co.puep Ins/Scaf Ins/Scaf Waste/De Waste/De S6-Work SB-Work Pria.Sys Prim.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD,dose Tot.dose

dose 1 dose H dose 1 dose 1 dose 1 dose H dose 1 dose 1 dose 1 dose 1
(Qno=i-4) {Qno=b) (@no=13) (@no=9+412} (Qno=3) (@no=7+8) (10+11414) (Qno=14) total total annual
IS e oot taen ittt es sttt sttt ss sttt i ittt bttt tst s ta ittt it es ottt istssansaatstaseastsasoseatsutantasatasstsasesassstastssrssatsistssy
i 1976 2 268 5.4 10 1.4 H) 1.19 gO? 17,21 1500 31,94 512 10,89 238 5.06 1250 26,60 3450 73.40 4700
1977 3 734 18,54 M1 11,4 725 18,31 410 10,35 329 8.31 m 1.4 220 5.56 70 17,93 3250 82,07 3940
1978 4 187 11,91 n 4,59 134 8,54 80 5.10 149 9.49 H“ 2,80 179 1.4 710 45,22 860 54,78 1570
1979 H 200 10,99 n 3.9 170 9.34 0,00 L] il 9 2.7 38 319 810 .22 1210 46,48 1020
1980 [ 81 1,68 100 an 282 1.14 1629 4439 140 3.81 320 8.72 207 S.64 80 10,35 3290 89.65 3670
1981 7 295 1.82 10 0.2 330 8,53 1239 32,02 88 12,81 501 12,95 200 5.7 30 9.54 3500 90.44 3870
1982 8 478 8.40 81 1.10 538 9.89 . 753 13,54 578 10.40 814 14,44 205 3.69 1160 20,88 400 79.14 5560
1983 9 338 9.2 9 0.25 ™ 9,02 2 11,8 1052 28.66 160 .36 125 L4 950 25,89 2720 .11 3670
1984 10 299 5.82 326 6,34 381 1,02 484 9.42 158 3.07 39 0.76 928 18,05 4220 62,10 5140
1985
1986
1987
sus 2857,00 1161,00 2547,00 364,00 5825,00 4448.00 3719.00 1471.00 7068,00 26700,00 33960,00
average .M 8.89 129.00 3.54¢ 318,38 8,97 341,00 7.02 728,13 15,94 494,22 12,36  464.88 13,33 163.44 4.87 765,33  23.11 2v3B.89  76.91 3773,33

Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Maste/De Waste/De S6-Work SG-Nork Pria.Sys Prim,Sys Oth.ShD Oth,ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 4 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1. dose 1
(Ono=1-4) (@nosé) (@no=13) (Qno=9412) (Bn035) (Qno=748) (10+11414) (@no=16) total total annual
Bt OOyt es st aaa b sttt gt at et st tb e gt teas s esaats s sisa st teaatnststatnttssnssostsansssanstsessstsssesssansassanssssssasesaassusesansssssntsesssssests
12 1976
1977 1 142 7.55 116 8,17 0.00 140 1.45 198 10,53 3 1,35 b 2,07 50 2.66 770 40.% 1110 59,04 1880
1978 2 204 10,10 [H] 223 50 2,48 1190 58,91 345 17.08 206 10,20 81 3,02 3 1,68 840 31,48 1380 48,32 2020
1979 3 183 4,63 M | 0.78 340 8.5 278 6,98 356 B.94 i 7.81 B2 2,08 103 2,59 1610 40,45 2370 39,58 3980
1980 4 180 6,47 23 0.83 164 3.90 325 11,69 24 B.83 225 8.09 99 3.58 [} 49 B30  29.84 1950  70.14 2780
1981 5 I 8.07 4 0.93 32 0,49 708 15.38 782 16,96 518 11,24 29 8.3 162 3.51 1130 24,51 3480 75,49 4610
1982 [ 437 9.32 19 0.44 382 8.14 586 12,07 728 15,97 645 13,75 439 9.38 165 3.52 70 16,42 3420 72,92 4690
1983 1 b1} .91 288 8.2% 87 2.4 n5 11,32 1110 31,81 3 8.97 251 .19 105 3.01 320 9.17 3170 90.83 3490
1904 8 298 10,34 1 0,38 200 8,94 3771509 L) 1,53 230 7.98 57 1,98 982 34,09 1408 51,435 2881
1985
1986
1987
sua 2059.00 576,00 1055.00 3802.00 4135.00 2325.00 1492,00 813,00 7052,00 18348, 00 26331,00
average 257,38 1.93 72,00 2,30 175.83 4,04 475,25 16,34 514,88 15,33 290.63 8.12 185,50 5.20 101,43 2,98 B881.50 28,39 2294.00  4B.49 3291.38

TABLE 1-7 -



ML values in sanSveE-3
Plant ne  year cycle  refuel refusl co.pusp co.puep Ins/Bcat Ims/Scaf Maste/De Waste/De SG-Work §G-Work Pria.Sys Prin.Sys Oth.SAD Oth.ShD HealthPh HealthPh Op.dose Op.doss 8hD.dose 8hD.dose Tot.dose

dose H dose H dose 1 dose 1 dose H dose 1 dose H dose 1 dose T dose T
(@noss-4) (Gno=b) (Qnos§3) (Gnosde(2) (Bno=3) {Qno=)¢8) (10+11414) (Bno=ib) total total mnual
unmmmamunnaamnmmunmmmmumtmtu|nummtllmmmuulnmmmnualmmzmnmmmummnumummmmmmmtmllummmmmmmmmmmmmmm
13 19%
1977
m
1m
1960
1988
1982 .
1983 t 594 100,00 594
1984 2 )] .93 3 1.04 M 1.8 453 20,43 .7 82 2.3 b1 I Nt sin
1983
1%
198
e 81.90 .00 393.00 453,00 774,00 124400 2545.00 379100
averege .00 2,8 W00 1,06 300 12,29 453,00  20.43 776,00 24,27 $23.00  £0.20 2345,00  7%.41 1895.50

Plant a0 year tycle  refusl  refuel co.pusp  co.pusp Ins/Scaf Ins/Scat Maste/De Waste/Ge SS-Nork SG-Nork Pria.Sys Pris.Sys Oth.ShD Oth,ShD HealthPh HealthPh Op.dose Op.dose ShD.dose Shd.dose Tot.dose

dose ) dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose 1
{Qno=]-4} (Onovp) (Onos13) (Gnos?+12) {@nasl) (Bnos748) (10+11414) (Onos1é) total total annual
ilnm!l"tl"l“tltl“l"llll"l"”"l"ll“t!tllIl!ltll“"“"“““ll“"ll"lllll!"l"ll"lulll!'""l"mlllllll!ll"l!lllll!“l“llll“"““"“l“lltl"“lllt“ll"l"""l"ll"l“l“ll"lll"lltllll"
1] 1"
im
1970
(874
1990
98t 12 330 9.00 0 1.2 920 27,54 610 18,28 n 210 720 21.%% 220 N4 3340
1982
1983
1984
1988
(8, 1]
1987
sua 330.00 40.00 920,00 610,00 10.00 720.00 2570.00 3340.00
average 330,00 .88 8.0 1.2 §20.00 21.%4 410.00 18,26 0.0 .10 72000 2156 2620.00 70.44 3340.00

TABLE 1-8



All values §n sanSveE-3
Plant no  year cycle refuel  refurl co.pusp co.pusp Ins/Scal Ins/Scaf Naste/Oe WastesDe SG-Hork SB-Work Prin.Sys Pris.Sys Oth.Shd Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose 1 dose 1
(Bno=1~-4) (Qnosb) (Bno=13) (Gno=9+12) {@no=5) (Gnos7481 (10+11¢18) (Bnos1d} total total annusl
tlllll!tl'llllltllltl!lllllllllllliltllllllt8!!!!llllllllll!tlllltllliitllllllll!!l!ll!ll!!llllltilllllllllltllttlttlltltlllllllllllllltl,tlllllltlltllllllll!lllllllllllllltlltll!lltlllltilllllitlllllllllllllllll!llt
13 1976
1977
1978
(824
1980
1981 10 200 10.44 20 1.06 340 18,09 0 1.7 40 213 n un 7o 62,23 1880
1982
1963
1984
1988
1984
1987
sus 200,00 20.00 340,00 210,00 40.00 110,00 1170.00 1980, 00
average 200,00 10,64 20,00 1,06 340,00  18.09 210,00 .17 40.00 2,13 710,00  37.77 8170.00 42,23 1880.00

PMant a0 year cycle refusl  refuel co.pusp  co.pusp Ins/Scaf Ins/Scaf Maste/De Waste/De SE-Work SG-Work Pria.Sys Pris.Sys Oth,ShD Oth,ShD HealthPh HealthPh Op.dose Dp.dose ShD,dose ShD.dose Tot.dose

dose H dose 1 dose H dose 1 dose T dose 1 dose 1 dose 1 dose 1 dose |4
(@no=1-4 (Gnoxb) (@no=13) {Ono=9412) {@no=5) 0no=748) (10411414} {Qno=16) total total annual
l!!ll“llllllllltt"lltl"l""lll”l"l"!"ll"llllll"l‘"lt"ll"!l"ll"l"llll"llullll"lllt""lllRl“llll"3"l"ll!lllll!l!lﬂll"ll"lt"!lt"llll"lill”l"lllllllll"llll"“llllll""l"!""llﬂull"
16 1976
1
1978
1971
1980
1981 H n .M w0 3% 5. 111 15.00 10 S.4 8 11.62 454 98.38 740
1982 ] 9 1.69 % 413 9 12 130 1074 38 289 142 .4 400 49.%9 2 +30 80 8,61 13 1Y 1210
1983 ? 1 9.4 40 S.4 10 1,33 3 4.05 1 9.4 70 90,54 140
1984 ] 1 6,21 ? 0.40 180 13.82 R[] 2% 0 .59 30 2.5¢ 10 137 (3] 3.93 80 §.47 1100 94,83 1140
1985
1986
19687
sus 312.00 .0 368,00 170.00 134.00 283,00 160,00 161,00 296,00 3554,00 3850. 00
awvarage 78,00 .4 2.8 2,40 122,87 11,08 567 447 L3N0 L0 W 9,77 380,00 3.4 5L $.22  T4.00 8.22 885,50 91.78 96230

TABLE 1-9



All values in sanSviE-3
Plant no year cycle refuel refurl co.pusp co.pusp Ins/Scaf Ins/Scat Waste/De Waste/De SG-Work SG6-Work Prim.Sys Prim.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.doss Op.dose 8hD.dose BhD.dose Tot.dose

dose 1 dose 1 dose ] dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qno=1-4) {Qno=8) (Ono=13} (@no=9+12) {@no=5) (@no=7+8) (10+11414) (Ono=18) total total annual
U L e L T  E R Y R e R T R L e e L R R T A A L L T L L L L LR R L LR R AR L LR
17 1976
19m
1978
1979
1980
1991 i (YN ] 13 3.3 H 1,35 82 16,78 2 7.84 2 5,40 349 94,32 370
1982 2 130 10,18 40 313 128 10,00 130 10.16 40 313 4 27,03 o 34,38 L] 3.8 10 0.78 1270 9%.22 1280
1983 3 110 16,92 120 18,4 10 1.54 30 4,62 520 95,38 830
1964 4 144 19.8% H 0.70 50 8.43 30 423 30 4,23 80 8,43 L4} 6.08 50 1.04 860 92,9 no
1985
1986
1987
sus 443,00 58,00 308,00 170,00 75,00 408,00 500,00 121,00 111,00 2899.00 3010,00
average 110,78 15,92 1.3 2.45 102,87 12,30 56,47 .31 25.00 2,90 204,00 21,89 250,00 21,41 40,33 5.9 2.7 4,53 74,75 95,47 752,50

Plant no  year cycle refur) refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De Maste/De S6-Work SE-Work Pria.Sys Prim.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 13 dose 1 dose 1 dose H dose 1 dose 1
(@no=1-&) (Qno=8) (Qno=13} (Qno=9+12) {Qno=3) {Qno=7+8) (10+11418) (Qnos18) total total annual
LIt aaas st assat i stsa st tsasaaastsotesttesasasnssisantnateaastoisaatonseotassonntosaaintatssatnsstanstssssaanesesastseasansosantossanntosasusotosantsesansssssatsosastssseastssssssassassesssesss
18 1976
m
1978
1979
1980
1981 H %40 [ %] 3 0.08 M 5.96 386 10,90 5 20,90 1209 .15 342 9.6 670 18,93 2870 81,07 3540
1982 [} bL13 1.78 u 0.76 18 0.57 1400 44,30 ¥ 10,97 347 10.98 U5 10,92 330 10,44 2830 89,5 3160
1983 17 193 5.4 23 (3} 20 0.56 839 23,70 905 25,5 333 .41 27 513 780 22,03 2300 6497 3540
1984 ] 29 8.48 35 .33 140 5.3 817  30.97 229 8.68 28 12,83 95 3.80 143 5.50 2093 94,50 2238
1983
1986
1987
sue 908,00 87,00 389,00 2,00 2208,00 2217.00 999.00 1925.00 10493, 00 12079.00
wverage 221,00 L1 .75 [8/} 97.25 3.10 880.50 27,47 552,00  16.43 554,25 16,74 249,75 7.58 481,25 14,23 2623,25 62,53 3219.%0

TABLE 1-10



MJ values in aanSvIE-3
Plant no  year cycle  refuel refuel co.pusp co.pusp Ins/Scaf Ina/Scaf Waste/De WastesDe SG-Nork SG-Work Prim.Sys Pris.Sys Oth.ShD Oth.ShD MealthPh HealthPh Gp.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose T dose 1 dose 1 dose 1 dose 1 dose H
(@no=1-4) {Bno=4) {Qno=13) (Qnp=9412} {@n0s3) (Ono=748} (10+411418) (Ono=ié) total total annual
BRI B aasaaB et a ittt aiE et iaaaataats gttt hasbr i tasrtat et as st atatagsesstttessataastststassasattsassssssssassssssesantstesstsssssessssstssdnssanasassssis
19 1978
1977
1978
1979
1980
1981
1982 ‘
1983 1 9 8.4 [ 0.51 8 36 20 . 3 .3 4 3. 42 320 21.3% 850 72,63 1120
1904 2 108 18.49 17 291 50 8.58 13 19,35 9% 14,99 92 15,78 il L9 105 17.98 477 82,02 S84
1985
1986
1987
sun 207,00 23.00 50.00 501,00 119,00 470,00 49,00 425.00 1329.00 1754.00
dverage 103,50  13.48 11,90 | 4 50.00 8.5¢ 250.5¢ 26,26  %9.50 9.33 235,00 24,03 34,50 419 212,50 22,66  664.50  77.34  @N.00

Plant no  year tycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De WastesDe 56-Work SE-Nork Pris.Sys Prim.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1] dose 1 dose 1 dose 1 dose 1 dose 1
{Qnoat-4) (Qnoxé) {@no=13) (Qno=9+12) {Qno=3) (8np=7+8) (10¢11414) (@no=18) total total annual
POt Tt OBttt a sty Nt a e ettt N aas e Rt it ettt ittt at et asasts ottt esuntasterestsasassaasaasssotansssastsesessssetsastsetsotsstasssssstastss
2 1976
1322
1978
1979
1380
1981
1982
1983 1 3 3,03 15 15,18 H 5.05 5 35,05 45 4545 ¢ 54,53 9
1984 2 4% 9.9 9 1,99 29 5,28 88 19.03 2 L2 118 25.5¢ 2% 5.83 120 25,97 2 .03 142
1985
1984
1987
sue 45,00 12,00 29,00 103,00 52.00 123,00 31,00 165,00 396,00 561,00
verage 44,00 9.9 .00 28 29,00 6,28 51,50 17,10 52,00 11,26 6180 15,30 15,50 .34 82,50 357U 196,00 64,29 280,50
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All values in eanSv3E-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Naste/De Waste/De S&-Work &5-Nork Pria.Sys Prim.Sys Oth,ShD Oth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose H dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qnos1-4} {@na=b) (Qno=13) (Qno=9+12) (Ono=3) (Qno=7+8) (10+11414) (Qno=14) total total annual
J:ltt!iii;}lll!!!!l!llltltl!lltlllll!ll!l!l!lllllllttlltllllllllltlllllll!llltlt|lllll!llt!lltl!ll!llllll)!llillll!tlltltlllllltltllll!tlllttltl!lllllltltl!llllll'tllltll!lllllllllltltl!lt!tllllll!ll!tlttllll!t!llll!
2 1976 2 181 8.38 n 3.2 0 17,13 2 1.48 249 11,48 1910 99,43 2180
m 3 106 &N 188 12,01 . 113 1.35 34 217 s20 3523 1045 88,77 1365
1978 [] 179 66,30 1 370 270
1979 H 13 1.83 1386 91,83 1469
1980 [ e 422 100.00 22
1981 13 36 100.00 sk
1982 ] 2 2.4 16 8,06 19 1.20 17 644 264 100,00 24
1983 ' 129 20,51 17 2.70 14 2.23 1" 2,23 13 2,38 829 100,00 829
1984 10 2 8,35 noou.13 192 5744 4 1.49 37 1.0 144 42,88 193 5.4 33
1983
1986
1987
sus 287.00 71,00 213,00 104,00 750,00 129.00 37.00 135.00 1206.00 $266.00 7481,00
average 143.50 1.58 71,00 329 71,00 16,83 34,87 9.96 250,00 28,76  64.50 79 12,33 3.3 27,00 4,70 241,20 32,34 495,22 82,00 631,22

Plant no  ymar cycle refusl refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De Waste/De SG-Mork SE-Nork Prim.Sys Prim.Sys Oth.ShD Dth.ShD HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose
dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qno=]-4) {0no=h) (Gno=13) (Gn0s9+12) (GnosY) {Qnos7+8) (10+411414) (@no=13) total total annual
AOSERSeaR IRt e eIt aaat s et sesastaestaantstsorsaineseaattsesaaanesesaatstsasasutasessatstsssasesantasseaaseseantassssanseseassoseastssastsosasstsssasstosaastsesonastsssastsasenstasastatsasestssssasstssssiss
22 1976
19
1978
1979
1980
1981
1982
1983
1984 ] 48 30.34 336 89.45 484
1988
1984
1987
ua 147,00 335,04 483.89
average 147,60  30.54 336,06  69.45 483.89

* Note that this unit has been shut down for repairs.
Cycle number is here not equal to refueling cycle number.
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A1 vajyes in manSv3E-3
Plant no  year cycle refuel refuel co.pusp co.puep Ins/Scaf Ins/Scaf Waste/Oe Waste/De SG-Work SG-Work Pris.Sys Priw.Sys Oth.ShD Oth.ShD HealthPh HealthPh Op.dase Op.dose ShD.dose ShD.dose Tot,dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose t dose 1 dose 1 dose H
{Gno=1-4) [@no=8) {Bno=13) (Bno=9+12) {Qno=5) (Qno=7+48) (10¢11414) (Qno=15) total total annual
OBt a st Bes e st iaa i aatsasasaatstsarsatsertstaaa sttt et inesitesoatataaasttan s tttasasesesesnanaentsssossssasoosasssesssssasastnsastsestontassssssnssssssssssssesss
3 1976
197
1918
1979
1980
1981
1982
1983 4 130 an 10 0.58 0 19,88 29 L% J60 21,08 130 760 1580 92,40 170
1984 § 160 13.68 0 .1 30 u.; [V ) 150 2,82 1020 81.18 {170
1985
1986
1987
sus 310.00 30.00 590,00 290,00 360,00 140,00 280.00 2600,00 2880.00
tverage 155,00 11,22 18,00 .15 295,00 20,63 290,00 16,94 340.00 21,05 140,00 11,97 140,00 10,21 1300.00  B9.79 1440.00
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All dosevalues in sanSv3E-3
Plant no year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scat Waste/De Waste/De Prin.Sys Pris.Sys Steas cy Steam cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(@no=1-4) (Qno=4) (@no=13) (Qnos9+12) (Qno=7+8) (@noail) {Qno=13) (Qno=18) total total annual
OB taateaneea sttt et tsanossnesasestntsaseststssatoeasastssntessastatntsasosnoansistotstoansnsostsaonseanatanotansattatstsistsassstnsaseateastotntsassststsantisasenssestsasasastssasatstesits
50 1976
1977
1978
1979
1980 1 126 15.77 63 L 9
1981 2 199
1982 3 856 434 1116 56,59 1972
1983 4 un 1,43 213.4 12,34 373.86 21,80 106.38 6,15 BO0 46,24 900 52,02 1730
1984 3 80.3 2,51 13.59 0.57 2937 12,4 55.4 2.3 210 11,28 940 40,00 1450 60,42 - 2400
1983
1988
1987
sus 40,30 38,36 507,10 429,06 376.38 2742,00 4139.00 7700.00
aritheetic aean $0.30 2.51  19.18 1,00 253,55 12,29 214,53 11,95 188,19 8,70 685,50 36,36 103475  63.32 1540.00
no of values 1 1 2 2 2 2 2 2 2 2 [} 4 4 4 H

All dosevalues in manSv3E-3
Plant no  year cycle refuel refuel co.pusp co.puap Ins/Scaf Ins/Scaf Waste/De Naste/De Prin.Sys Prie.Sys Steas cy Stean cy Ctrl Rod Ctr] Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose 1
(@nos1-4} (Qno=8) (Bno=13) (Qno=9+12) (Qno=748) (Gno=11) (@no=15) (Onos14) total total annual
BEOS ettt aa st iaa it ia it sant ot it ora s antset sttt tstsiss et isaatea ot tantisnsastseatsansasostnsatsastssanssastsassssssatssassantsasssenesassasssssestsassststssasssstaning
St 1976
1977 1 137 .M 83 1.33 423 10,63 166 17 810 20,35 30 79,63 3900
1978 2 W 6,93 174 4.9 10 14,37 850 2394 2700 76,08 3550
1979 3 238 5.5 183 3.80 251 3.8 790 18,4 3500 81,59 4290
1980 4 21 6.84 162 4.88 240 1.23 it 5.36 370 11,14 2950  88.8% 3320
1981 H 260 .8 128 n 85 1.84 282 S.67 3 673 56 .2 191 4.13 328 1.10 420 9.09 4200  90.91 4620
1982 ] 321 15T n .4 Y] 3.4 2 1.04 500  28.85 51 2,43 122 5.87 153 1.% 810 38,94 1220 81,06 2080
1983 7 Fasl 1.00 82 1.45 20 0.47 880  20.61 M 1.7 23 8.16 158 3.7 1200  29.04 3030 70,96 4270
1984 8 LU VY A 89 1.9 472 18,44 95 . 1 B8.63 108 w2 836 24.84 1914 .77 25460
1983
1984
1987
sua 2188.00 852,00 161.00 304,00 2263.00 275,00 2221.00 1124.00 5925.00 22734,00 28670.00
aritheetic sean 7.5 0.51 102,75 3.06  80.50 .75 101.33 2,40 585,75  1B.66 48,73 2,21 211,83 7.86 187.33 5.40 740,75 21,97 2841.75 77.98 3583.7%
no of values 8 ] [ 8 2 2 3 3 4 4 4 4 8 B [ ] 8 8 8 8 8
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All dosevalues in manSvIE-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De Waste/De Prin.Sys Prim.Sys Steaw cy Stean cy Ctrl Rod Ctrl Rod HealthPh MealtnPn Op.dose Op.dose ShD.dose ShD,dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 4 dose H dose 1 dose 1 dose H dose 1
{@no=1-#4) (@no=8) (Bno=13} (Qnp=9412) (Qno=7+8} (Qno=11} {@no=15) {@no=ts) total total annual
ttltllllllltllll!ti!lt!t'lllllttltltl!lll!llllll!tlllllltllllltttlltltl!tl!lltltlllttlltl!lttllll!ltllllltlillttlllltlt!tlltltllltl)!l!llltll!l!l!li!l!!l!!tlltllllt!ttttllll)ltllllltl)l!llltltllttlll!ltltlltll)ltl!ll
2 1976
19
1978
1979
1980
1984 { 8.5 0.65 %8 29.95 i 2.8 75 7.54 20 92,4 995
1982 2 10.5 1,65 4 0.83 m  a.w 85 1339 550 86,61 635
1983 3 112 .35 12 2,81 30 8,52 25 5.43 r 5.22 1 L9 160 34.78 300 45.22 460
1984
1985
1986
1987
sua 129,00 16,00 30,00 25,00 499,00 39,00 320.00 1770.00 20%0. 00
arithsstic sean 43,00 8,88 8.00 t.62 30,00 8,52 25.00 S.43 18633 21,01 19.50 2,60 104,67 18,57 590,00 981,43 95,87
no of values 3 3 2 2 1 1 1 1 3 3 2 2 3 3 3 3 3

All dosevalues {a manSviE-3
Plant ap  year cycle refuel refuel co.pusp  co.punp Ins/Scat lns/Scaé Maste/De Waste/De Prin.Sys Prin.Sys Steas cy Steae cy Ctrl Rod Ctr} Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose X dose 1 dose 1 dose T dose 1 dose 1 dose 1 dose 1
{@no=1-4) (Qno=5) (@no=13) (Bno=9+12) {@no=7+8} (Qno=11) (@no=15) {Qno=14) total total annual
lll""l"lll!""lll""""ll""llllllt"llll“"l"lll""lll"lll"l!""ll"l"llllNllll"ll"l"lllll!lll"llll!""llll"l"llll"""l"l“llll"ll!l"lll""lll"ll)"lll!l""l"“""ll"l"""lll“tlll
3 1976
1977
1§78
1979
1980
1981
1982 ] 16 2.32 16t 23,33 a1 806  87.83 890
1983 2 ™ 16,81 10 2.13 64 13,62 [ 1.28 23 4.89 160 34,04 310 85.%4 A70
1984
1985
1986
1987
sus 79.00 26,00 64.00 8.00 184.00 204,00 914.00 1160.00
arithaetic aean 79.00 16,81 13,00 .22 84,00 13,82 5,00 1,28 92,00 4.1 122,00  23.41 458,00 26,89 580,00
no of values 1 1 2 2 1 1 1 i 2 2 2 2 2 2 2
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Al dosevalues in sanSv3E-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Sca# Maste/De Naste/De Prim.Sys Pria.Sys Steas cy Stean cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose S5hD.dose ShD.dose Tot.dose
dase 1 dose 1 dose 1 dose 3 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(@no=1-4) (@no=4) (@no=13) (Gno=9412) (no=748) {@no=11) (Bnp=13) (Qno=16) total total annual
SOOSNSEEBuaa It aseaasttessonsttsatnastiesaatstatateastosasantessaasatsessaastaseassaessntstsotoaanantotsnsosonastassastossoansseassesaanstsssatintnsossassessanstsoseasststoastssassastsastssassentsastsessasstsssangy
M 1976
m
1970
1979

1984
1985
1984
1987
sue
arithaetic aean
no of values

All dosevalues im aanSveE-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De Waste/De Pria.Sys Prin.Sys Steas cy Steas cy Ctrl Rod Ctr] Rod HealthPh HealthPh Op.dose Op.dose ShO.dose ShD.dose Tot.dose

dose H dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose H dose i dose 1
(Gno=1-4) (Ono=d) (Onos13) (Qno=9+12) (Onos7+8) (Gno=11) (@no=15} (@nos16) total total annual
ELEOI BRIt ea st ot es e tatnasantsaataran st aas it tunisanstataaasoatssansattstsantsosasanssonteassansonntsatossntessateatssatsanseastaasetsntsastsentsastessssossssssestssstssssstsasssssssastsrsssostsises
55 1976
1w H 10 1.13 1] 3.8 A5 153 83 4,06 180 11,25 1420 88,73 1600
1970 [ 8 1.14 1 1.9 19 am Fil 3.00 30 44,29 90 5.1 700
1979 7 82 428 19 10,28 % .47 160 11,03 1290 8897 1450
1980 [ ] 126 1.89 200 1.% 45 2.81 20 13,75 1380 88,23 1600
1981 9 35 4.5 137 1.8 52 L33 1%  12.% 1050 67.50 1200
1982 10 b1 2.5 1té 8.8% 85 6.49 126 9.82 30 .9 10 12,21 H a.n 1310
1983 1 55 .00 104 5.78 87 .n 142 1.69 %0 .3 40 13,33 1560 86,67 1800
1984 12 13 .5 1Y) 3.09 126 8.29 89 5.86 146 9.81 13 9.01 13 1.43 &5 428 200 13,16 1320 8.4 1320
1983
1986
1987
sus 201.00 B0 £93.00 241,00 145.00 137.00 1131,00 384,00 1620,00 9560.00 11180.00
aritheetic sean 47,00 £33 U3 1.79 8883 5.89 90,33 .36 145,00 1.61 137.00 9.01 141,38 9.6 48,00 3.4 202,50 16,44 1195,00 83,5 1397.50
20 of values 3 3 3 3 ] 8 3 3 1 1 1 1 [] ] [] 8 [] 8 ] 8 [ ]
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Al dosevalues in eanSviE-3

Plant no  year cycle refuel refuel co.pusp  co.pusp InsiScaf ins/Scat Raste/Oe WastesDe Prin.Sys Pria.Sys Stean cy Steas cy Ctrl Rod Ctr} Rod HealthPh HealthPh Op.dose Op.dose Shi.dose §hD.dose Tot.dose
dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(@nosi-) {Qnozé) {0no=13) (Qno=9+12) {Qnos748) {Dnos11) (Ono=15) (Qno=18) total total annusl
lllll""l"ln“ul"lllll"lul!"lt"l"lllllll"tllllt"l”lluluull"nlllllllll“llll!lll!"l""l"lllt“u“ltl"ll"“lINilllllt""llllllll"ll"l"lllllll"ll"llllltllllllllllul“"l""l""tl"lll"
3% 1976
1 3 " 6.08 110 8.4 3] 4.49 20 16,92 1080  83.08 1300
1978 4 14 1.40 52 5,20 3 41,50 26 2,60 230  25.00 750 75.00 1000
1979 § 50 5.5 a1 a0l i 3.4 150 18,87 750 83,33 900
1980 [ 3 1.20 33 6.60 14 2.80 150 30,00 350 70.00 300
1981 1 10 1.25 LY 5.88 4% $.75 13 1,88 2% 31,25 5350 68,75 800
1982 8 8 1370 32 6.8% | I V| 38 8.4 20 L8 157 33.62 3O 66,38 447
1983 L] 50 5.5 B [4] 49 5.44 59 8,56 28 3.1 100 1111 800  88.89 900
1984 10 30 b.00 ] 1,80 i 420 L] 8.00 42 8.40 Y 3.00 1) 3.20 19  38.00 30 62,00 500
1985
1986
1987
sup 144,00 33.00 374,00 170.00 42.00 15.00 978.00 211,00 1467.00 4900.00 6367.00
aritheetic sean 48,00 .42 11.00 1.8 4,75 5.91 - 34,47 10,26 42,00 .40 15.00 300 139,71 15,30 26,38 3.25 183,38 25,32 612,50 7408 795.86
no of vatues 3 3 3 3 8 8 3 3 1 1 1 i 1 ? 8 [] 8 8 8 8 8

All dosevalues in manSviE-3
Plant no  year tycle refuel refuel co.pusp  co.pusp Ins/Scaf Ins/Scat Naste/De Waste/De Pris.Sys Pris.Sys Steas cy Stean cy Ctrl Rod Ctrl Rod HealthPh HealthPh Dp.dose Op.dose ShD.dose ShD.dose Tot.dose
dose 1 dose 1 dose 13 dose 1 dose 1 dose 13 dose 1 dose 1 dose 1 dose 1
(@no=1-4) [Bn0=4) (@no=13) {Qn0=29+12) {Qno=7+8) {Gno=11} {Gno=13) {Qno=18) total total annual
l"tl"ltltt"l""lltllltlﬂll"t"llllllllltlll"lltlllll"tl"l"l!ll"nl""llllllll“nlllml""ll"l"l"t"llulll"luluml"lnu"“ﬂl""ltt"t""llluutlllllllllll"tu"“lllll"nl"”lt"l"lll
§7 1976
1977
1978
197¢
1980
1981
1982
1983
1984
1983
1986
1987

aritheetic aean
no of values

TABLE 1-17
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M1 dosevalues in manSv3E-3
Plant no year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Maste/De Waste/De Pris.Sys Prin.Sys Stean cy Steam cy Ctrl Rod Ctr) Rod HealthPh HealthPh Op.dose Op.dose  5hD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qno=1-4) {@no=4) (Qno=13) (Qno=9+12) (Qno=7+8) (@no=11) (@no=15) (@no=14) total total annua)
B T R R T R R L L R L A R R S R R A R d R R R A S A R L R R R R L T I I I L L A LI L L1
58 1976 | 800
1977 2 1780
1978 3 120 3.8 2% 61,57 310
1979 4 230 38,33 370 61,67 800
1980 H 85 10,32 585 89.68 630
1981 ] 139 22,42 4681 71,5 820
1982 1 184 28,31 466 71,89 650
1903 8 183 28,59 57 .M 540
1984 9 2 2,35 ? 1,08 {3 M1 25 2.9 178 19.% 714 BO,04 892
1985
1986
1987
sus 21,00 9.00 26,00 26,00 1099.00 3303.00 $982,00
arithaetic aean 21,00 2,35 9,00 1,01 26,00 .91 26,00 2,91 157,00 25.77 471,86 TH.23  bbA.67
no of values 1 1 1 1 1 ] 1 1 17 7 7 7 9

All dosevalues in sanSv3E-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De ¥aste/De Pria.Sys Pria.Sys Steas cy Stean cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose H dose L dose 13 dose 3 dose 1 dose 1 dose 1 dose 1
{Ono=1-4) (Qno=d) (@no=13) (@n0=9+12) (Qno=748) (Ono=11) (Ono=13) {Qno=18) total total annual
Bttt a et as et at e e auan it uaas i tausta it tasan i isan ot taasesaatatsa e atsnatsastnssesanntosasnsosestnsssssstutsesasssosaanntsortsssosassssasstsssastssssassessstsosassastssases
9 1978
1 1 240
1978 2 110  18.03 %0 8.9 610
1979 3 200 47.62 220 952,38 420
1980 4 &4 9.55 606 90.43 670
1981 H 138 16,83 702 8357 B40
1982 [ 180  100.00 0.00 180
1983 17 176 11,21 1394 88.79 1570
1984 8 26 2.4 3 (N1} L] S.10 38 1.83 1717 16,42 f01 83,58 1078
1985
1986
1987
sua 26,00 50,00 5,00 38.00 1045,00 4323.00 5608.00
arithaetic sean 25.00 2.1 50.00 [N 95,00 §.10 38,00 353 149.29 31.32 720,50  ¢6B.68 701,00
no of values 1 1 1 1 1 1 1 1 7 7 ] 7 [}

TABLE 1-18
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All dosevalues in manSviE-3
Plant no  year cycle  refuel refuel co.pusp  co.pusp Ins/Scaf Ins/Scat Waste/De Waste/De Prium.Sys Pris.Sys Steas cy Stean cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.doss ShD.dose Tot.dose

dose H dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 13 dose 1 dose 3
(Qno=i-4) {@no=8) {@ne=13) (Ono=9412} {Gnp=7+8) {Ono=11) (@no=15) {Qno=14) total total annual
lt!l!ltl!lllll!tlltltll!ltttlllltlttltltltllllllll!lllllll!lll'ttllttlttllllllilll!llllll!U!lll883!t!ltllllllll!ltttllllllltlltllllllllllllltllllllltil!l!tl!lllittttlltlllll'lll’!!lllll!il3)133!llttll!!ltll!tttlllttl
60 1976
1977
1978
19719 2 224 100.00 224
1980 3 132 u.9 399 75.09 530
1981 4 8 12.9% 430 87,04 494
1982 H 40.1 1,00 0.3 0.0} 4 0.10 1} 2,08 15 0,37 169 wn 192 9.73 4029
1983 [ 3 1.3 92 8877 567
1984 7 2 5.00 1 0.23 33 1.50 ] 113 4 10,45 11 .84 9 2,03 102 2318 338 76,82 440
1985
1988
1987
sup s2.10 1.30 33,00 38,00 130.00 16,00 24,00 708,00 2050, 00 5284.00
arithaetic sean 31.05 3.00 0.45 0,12 33.00 1.5 19.00 391 65,00 6,27 14,00 344 12,00 121 117,67 29,50 410,00 47,09 1047.33
no of values 2 2 2 2 1 § 2 2 2 2 1 1 2 2 [ [] 5 H 6

Al dosevalues in manSviE~3
Plant a0 year cycle refuel refuel co.pusp co.puap Ins/Scaf Ins/Scaf Naste/De Waste/De Prin.Sys Pris.Sys Stean cy Steas cy Ctrl Rad Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Yot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 14 dose H dose H dose 1
(Bno=1-4} {@no=b) (@no=13) (Qnp=9+12) (Qno=7+8) (Qno=11) (@no=15} (Qno=14) total total annual
!tltllllltllltltlllllllll)l3!31!13'3!!!3!!‘!!!tllltlllllllllt!8!lt!!llllll!ltlllll!tlltllllltltIlllllRllltlll8lll!!ll)llt!lltl!ll!lllt!tl!tttllllllt!tlllllltlllt)l!lttll!l!l!ll!lltllltl!llltttitltlltlltllllllilllllll
[} 1976
1917
1978
1979
1980
1981 2 8 50,00 & 30,00 128
1982 3 19 9.09 0.3 0,08 5 0.93 2 9.3 16.7 3.0 10y 20,22 430 79.78 518
1983 4 75 2.460 281 9.74 2885
1984 § 24 p YL} 1 0.12 137 17,06 70 8.712 94 L 10 1,25 15 1.87 102 12,70 701 87,30 803
1905
1984
1987
sus 75.00 1.30 137.00 75.00 306,00 10.00 3L 350.00 476,00 4355.00
arithaetic sean 7.3 8.18 0.865 0,09 137,00 17.06 32.50 4,82 153,00 25.52 10,00 1.25  15.8% 2,48 87.50 21,38 359.00  56.70 10BB.7S
no of values 2 2 2 2 H 1 2 2 2 2 1 ] 2 2 [} 4 4 4 4

TABLE 1-19
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A1l dosevalues in manSviE-3
Plant no  year cycle refuel refuel co.pusp  co.pusp Ins/Scaf Ins/Scaf Waste/De Waste/De Prin.Sys Prin.Sys Steas cy Steam cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 3 dose 1 dose 15 dose 1 dose H
(@nos1-4) Qnosb) (Gno=13) (@no=9+12) (Qnp=7+B) (@no=11) (Qno=13) (@no=14) total total annual
BREARREIEBINEBREERnttaRteaastnattattasantInatasstatsasesatenateassastasstaasestsnotaseenstnastasstsssnsesaatasssasanteaatntosasseasstsssssssaasssstaasssasesssonasssnsesassnssssaseaasinssosssessstsassasststssssttety
[Y] 1976
1977
1979
19¢ 1.8 .49 17.5
1980 .21 6,58 .5
1981 ] 232 35 3 4,82 180 25,53 33 4.8 181 25,47 99 20,78 708
1962 1 16 2.67 0.9 0.15 4% 1.87 38 6,33 332 e8.87 8 11,33 600
1983 2 70.14 0.25  182.4 0.43 38.8 0.14 12,3 0.04 6413 2,36 M. 1.2 104.1 0.37 10 0.50  435.2 1,54 2781 9.85 208245.2
1984 3 S13 3.72 781 8.67 290 .22 3386 §0.79 107 7.83 38 0,64 282 3.13 356 4,08 0642  93.94 9000
1983
1986
1987
sus 853.10 214,40 819.80 483.40 5132.30 1048, 40 162,10 453,93 1514.20 11990,00 38610.20
arithaetic sean 213,28 11,09 108,20 2,13 409.90 .40 120,85 7,24 1533,08 18,63 524,20 453 81,03 0.51 92.7%9 3,20 376,35 29.99 2997.50  46.97 4433.03
no of values 4 4 2 2 2 2 4 4 4 4 2 2 2 2 H H] 4 4 4 4 b

Al dosevalues in manSviE-3
Plant no  year cycle refuel refuel co.pusp co.pusp Ins/Scaf Ins/Scaf Waste/De Maste/De Prin,Sys Prim.Sys Steas cy Steas cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose

dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1
(Qno=1-4) (@no=8) (Onos13) (Qno=9412) (Ono=7+8) (Qno=11) (Qno=13) (Bno=15) total total annual
"tllllllllllllllll“ttllll"l"lllllllllll!llllllllllllt"l!lllltl""lllllll“tll!"ll"ltlllll"l"l!ll"ll"l"lltltllll"lllll"l"l!lt"ltltll"ll"l"lltlllll"ll!ll"”""llltll“ll"llll!ll!ll"ll"lll"lll
83 1978
19
1978
1979
1980
1981 1 47 0.30 239 1.51 18 0.11 21 1.39 370 2.3 2147 13,53 13726  Bh.4T 15673
1982
1983 3 13¢ L3 120 .72 LY IR U 27 0.84 174 5.39 3129 96,93 328
1984 4 14 2.63 172 3.2 489 .11 1060  19.74 320 5.9 7 1.4 264 L2 18 3.4 3522 45,99 5370
1985
1988
1987
sua 188,00 311.00 609.00 1774.00 345,00 221.00 72.00 808,00 425,00 20377.00 24471.00
arithaetic aean 94,00 1.4 15,5 375 30450 641 591,33 11,99 121,87 2,30 221,00 .39 72,00 1,34 269.33 4,21 2132.50  26.40 4792,33  83.00 8157.00
no of values 2 2 2 2 2 2 3 3 3 3 1 1 i 1 3 3 2 2 3 3 3

TABLE 1-20
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Al) dosevalues in manSviE-3
Plant ro  year cycle refuel  refuel co.pusp  co.puap Ins/Scaf Ins/Scaf Waste/De Maste/De Pria.Sys Pris.Sys Stean cy Steam cy Ctrl Rod Ctr] Rod HealthPh ShD.dose Op.dose Op.dose 5hD.dose ShD.dose Tot.dose

dose 1 dose 3 dose 1 dose 1 dose T dose 1 dose 3 dose H dose 1 dose i
(Qnoz{-4) {Qno=5) {Qno=13) (Qno=9+12) {Qno=7+8) (@no=t1) {Qn0=15) {Ono=14) total tatal annual
I!l!""lll"lltl"llltlll"ll"ltlllllll"""ml""""llll"llNl“"l""ll"llllﬂ"t""tl""ltlllllll"tl"luulll""!l""l"ltlltllNt“ltllltllu"l"ll3ll"lull!ll"""tltl""!lltlll"l"!ll"l"”
[1] 1974
1977
1978
1979
1980
1981
1982
1983 11 306 10,51 187 5.73 il 0.72 [37 B 2 A 100 3.43 u 0.82 102 3.50 1048 35.99 1864 84,01 2912
1984 12 12 3.08 10 0.23 293 7.41 180 455 1037 26.24 229 .19 2 0.81 40 .54 998 25,25 78 0T 3952
1983
1986
1997
sun 427,00 10,00 450,00 201,00 1728.00 329,00 56,00 242,00 2045, 00 4542,00 484,00
arithaetic sean 213,50 6,78 10,00 0.2§  230.00 8.57 100,50 2,80 8b4,00 24,98 164,50 461 28.00 0.82 121,00 3.52 1023.00 30,62 2271.00  65.89 3432.00
no of vajues 2 2 H 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

All dosevalues in sanSvsE-3
Plant no  year cycle  refuel refuel co.pusp co.pusp Ins/Scat Ins/Scaf WastesDe Waste/De Pris,Sys Pris.Sys Stean cy Steas cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose
dose 1 dose 13 dose H dose 1 dose 13 dose 1 dose 1 dose H dose 1 dose 1
{Qno=1-4} {@noab} {0no=13) (Gno=9+12) {Bno=7+8} (@no={1) (@no=15) {Qno=18) total total annual
m:mzmmmmuncmuuuunmmmmmmmmmm|:luunumumunugmtmmmxmmmmumuxmmmmmmmmmumummumammmmmmmnmmunmmm
[}] 1978
i
1979
14244
1980
198t
1982
1983
1984 L} 120 3.73 % 2,98 40 1.88 1013 31.48 220
1985
1986
1987
sus 120.00 95,00 60.00 1013.00 3220.00
arithaetic aean 120.00 L3 94.00 2,98 80,00 1,86 1013.00 314 3220, 00
no of values { 1 1 1 1 1 1 i 1

TABLE 1-21



ALl dosevalues in #anSv3E-3
Plant no  year tycle refuel  refuel co.pusp  co.pusp lns/Scaf Ins/Scat Waste/De Waste/De Prin.Sys Prim,Sys Steas cy Steas cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose
dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 1 dose 13
(Qnoz1-4 {no=d) {Q0213) (Qno=9412) (Gno=T481 {@no=11} (@no=13) (Gnosib) total total annusl
iltllttll!ltlllllllllllll!lllll!ttttlltlltttlll)ltlllitlttltlllllllllllllllllll!tlllllllllllltltlttttlllllltltlltlltll!tl!lllll!ltllltlltllttlllllllltll!ll!llllltltllllltlttlltll!lltlltlltlll!llltltll!l!ll!ltllltllll
13 1976
1
1978
197¢
1980
1981
1982
1983
1984 8 ™ 9.90 20 0,27 449 5.35 2 4.90 1084 14,68 16 0.22 38 428 IS M 3007 51,56 1384
198%
1998
1987
sun 131,00 20,00 469.00 362,00 1084,00 16,00 316,00 3577.00 3807.00 7384,00
aritheetic sean 731.00 9.90 20,00 0.27  449.00 6,35 362.00 4,90 1084.00 14,48 16,00 0.22 314,00 4.28 3377.00  4B.44 3B07.00  S51.5% 7384,00
no of values 1 1 1 1 i 1 1 1 1 1 1 1 i ! 1 1 1 ] 1

ALl dosevalues in manSviE-3
Plant no  year cycle  refuel  refuel co.pusp  co.puep Ins/Scaf Ins/Scat Waste/De Vaste/De Prin.Sys Pris.Sys Stean cy Steas cy Ctrl Rod Ctr) Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose
dose 1 dose 1 dose 1 dose 1 dose 1 dase H dose 1 doss 1 dose 3 dose H
{@nost-4} {Qno=8) (Ono=13) (Ono=9+12) (Qno=748) (@no=1t) {Qno=15) (Qno=14) total total annval

tttltllttltlllltltlll!llttl)l!tllll!llll!llltlltl!lll!ttllttl!ll!!ttllllttttlttlttlll!ltltlllt!t!lllll!l!ltlllltll!lll!llttllltllltlltttlt!!lilttttlttt!tllttltlltllttl!lllttlttl!lllltll!litl!ttlltltltllllltlllltlltlt

8 1926

m

1978

1979

1990

1981

1982

1983
1984 12

1988

1986

1987
sus 2
arithaetic aean 2
no of values

0.08 84 1L %3 10.43 TH  29.41 92 3.66 1148 45.63 1368 §4.37 516

284.00 263.00 740.00 92.00 1148.00 1368.00 2516.00
0.08 280.00 11.2% 23,00 10,45 74000 29.48 92.00 3.65 1148.00  45.53 1368.00 54.37 2516.00
{ H 1 1 1 i § 1 1 1 ! i t i

-28
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All dosevalues in sanSviE-3
Plant no  year cycle  refuel  refuel co.pusp  co.pusp Ins/Scaf Ins/Scaf Maste/De Waste/De Prin.Sys Pris.Sys Steas cy Steas cy Ctrl Rod Ctrl Rod HealthPh HealthPh Op.dose Op.dose ShD.dose ShD.dose Tot.dose
dose 1 dose 5 dose H dose 1 dose l dose 1 dose 14 dose 1 dose 1 dose H
(Onox1-4} {@no=b) (Ono=13) (@no=9+12} (Bno=748}) (Gno=11) {Qno=1%} (@no=16) total total annual
lll!llll"llﬂlllNtlllllNtllllllltlll"ﬂllll!"lltl"lllllNtl""lll""ll”l""l!lllll“llll!Nllttl"l"ﬂl“l"uut"lll!l!ltl"""“l""“"""”"lll”""ll"""”lll“lltll"ttllltt"""ll"“"ll"
48 1976
1977
1978
1979
1980
1981
1982
1983
1904 1 807 B81.19 187 8.8t 994
1988
1986
1987
sup 807.00 187,00 994,00
srithaetic aean B07.00  BI,19 187.00  18.B1 994,00
no of values { 1 1 1 1

TABLE 1-23



Refueling type
Questionnairno 1-4 PHR
A1l values in manSv3E-3
Plant no\year 1976 1977 1978 1979 1980 1981

1 80
2
3
4 152
S 244
[ 1)
1
8 334
9 356
10
1 265 I 187 200 81 295
12 142 204 185 180 n
13
14 330
15 200
16 7
17 62
18 240
19
20
A 181 106
2
ry]
No of values/year 2 3 2 2 2 13
arithaetic sean 23 327 196 193 121 218
Geometric sean 219 223 195 192 105 184
Maxisus value/year 265 734 204 200 180 n
Minisua value/year 181 106 187 185 81 82
Students t 12.1 43 1277 1211 1T 2,18
St.Dev of 1n(Geon.Mean)
t-sodified 2.42 2,59 0.55 0.50 .88 0.40
St dev of In(single result)
t-sodified .83 L4 0.78 0.70 9.73 1.8

With 95 1 probability the geometric mean dose lies between following lisits

upper lismit 273
lower liait 13

TABLE 2-1

- 62 —

1982

49

232
214
128

247
33

478
437

93
130
Ll

1t
270
238
478
93
2.23

0.37

1.22

343
163

1983
124

81
2
2

160
39
0

7
338
L}

70
110
193

9

150

13
in
138
349

70

2.14

0.28

1,07

209
120

1984

342
323
367
93

172
226
231
173
29%
347

81

1
14
229
108

4

160

17
224
189
493

4

2.12

0.33

1.38

264
133



Specific job: Plant
Coolant puaps type
Questionnairno & PHR
All values in sanSviE-3

Plant no\year 1976 1977 1978 1979 1980 1981

1 32
2
3
4 257
] 102
b 4
7
8 35
9 87
10
1 70 L1} 72 72 100 10
12 116 45 )| 23 3
13
14 40
15 20
16 20
17 13
18 3
19
20
2 n"
2
PAS
No of values/year 2 2 2 2 2 13
arithaetic mean )| 2 99 52 82 54
Geometric mean 70 2 37 Y 8 3
Haxisus value/year n" L} n n 100 257
Hiniaua value/yesar 70 114 5 | yA] 3
Students t 1271 122711 12211 12211 1201 2.20
St.Dev of In(Geon.Nean)
t-sodified 0.09 8.49 2.99 5.34 9.34 0.68

St dev of In(single result)
t-eodified 0.13 12,00 4,22 .37 152 2.4

With 93 1 probability the geoaetric mean dose lies between following lisits

upper liait 62
lower liait 18

TABLE 2-2

- 63 -

1982
63

248
213
26

2
38

6!
19

30
40
24

11
1
60
248
19
2.3

0.64

2.11

13
32

1983
1

3
203
111

140
33
32

314

288

o~

10
14
86
1)

314

2.16

0.92

3.32

84
14

1964

&3
L3
182

210
42
11
39

326
it
34

20
16
48
32
326
2.13

0.77

3.17

70
15



Specific jobs

Insulation/scaffolding

Questionnairno 13

All values in manSveE-3
Plant no\year

No of values/year
arithaetic mean
Geoaetric sean

Naxisum value/year
Ninisua value/year
Students t

St.Dev of In(Geon.Mean)
t-sodified

S5t dev of In(single result)

t-nodified

Plant

type
PHR

1976 1

b

1
36
96
36
386

977

125

i
125
125
125
123

1978

134
50

2
92
82

134
30

1271 1

6,26

8.86

1979 1980 1981

100

633
679
251

170 262 330
340 164 32

2 2 b
253 213 341
240 207 221
340 282 679

170 164 32
211 1.1 2.57
440 2.98 .24
6.23 4.21 3.04

With 95 1 probability the geosetric sean dose lies between follawing lisits

upper linmit
lower liait

164
(1}

TABLE 2-3

1982
458
308
673
508

38

539
382

148
128

62

10
344
PZM
673

38

2.26

0.73

2.30

303
118

1983
28

440
36

29
114
3
M
331
87

40
120

129

12
186
129
M

29
2.2

0.62

2.14

239
70

1984

330

281
7

800

105
15

180
60

22

10
202
107
800

2. 26

0.93

2.99

273
2



Specific job:
Waste/decontasinatian
Questionnairno 9412
All values in manSv3E-3
Plant no\year
|

- O NN AN

10
i1
12
13
14
13
16
17
18
19
20
21
2
A3

No of values/year
arithaetic sean
Beometric sean

Maxiaua value/year
Ninisua value/year
Students t

St.Dev of 1n(Geon.Mean)
t-sodified

St dev of In(single result)

t-sodified

Plant
type
PHR

1976 1977 1978 1979 1980

140 1190 278 325

140 1190 278 325
40 1190 278 325
140 1190 218 325
140 1190 278 325

1981
250

420
40
125

109
188

708

211

g
310
257
708
109

2.36

1.55

With 95 I probability the geometric mean dose lies between following limits

upper liait
lower linit

TABLE 2-4

- 65 —

aM
148

1982

729

399
g8
354

145
126

366

130
130
18

16

14
213
162
129

16

2.23

2.85

383
&9

1983

MO
m
166
265

395

10
10
20

17

9
193
78
440
10
2.31

0.548519 0.860344 1,344599

3.6l

304
20

1984

1006
74

301
143
108
389
361
275
AEA

30
30
140
30
29
n

15
240
137

1006

29

2.14

0.629838

2.4

257
n



Specific jobs
Steamgenerator work
Questionnairao 5
All values in manSveE-3
Plant no\year
1

O~~~ A mtd N

?
10
i1
12
13
14
15
16
17 -
18
19
20
21
2
3

No of values/year
arithaetic mean
Geonetric sean

Maxisum value/year
Hinisus value/year
Students t

St.Dev of lniGeom.Mean)
t-sodified

1976

809

370

2
590
SLY)
809
370

12.11

4.97

St dev of In{single result)

t-nodified

7.03

Plant

type
PWR

197

40
198

188

3
265
248
410
188

4.30

i.08

1.87

1978

80
345

2
213
166
343

20
12,71

9.29

13.14

1979

354

336
356
336
354

1980

1629
24

2
938
633

1629
24b
12.1

12,01

16.99

198t
387

197
1214
192

110
1570

1239
782

920
340
39
3
384

13
368
202

1370
]
2.18

0.98

3.32

With 95 % probability the geosetric sean dose lies between following limits

upper limit
lower liait

TABLE 2-5

- 66 —

m
106

1982
1628

1040
389
350

1496
129

733
21

35
40
1400

11
126
404

1628

35

2.23

0.32

1.80

339
293

1963
332

264
m
457

160
274
1457
330
421
1100

30

839
388
13

340

13
512
330

1437

13

2,14

0.68

2,63

633
167

1984

21
135
1389

637
307
8535
276
404
bb1
633

30
30
817
113
a8

230
17
397
183
1389
2.12

0.81

3.36

M7
82



Specific jobs Plant
primary systes work type
Questionnairno 748 PWR
All values in manSveE-3
Plant no\year 1974 1977 1978 1979 1980 1981

1 326

2

3

4

3 109

[ 332

1

8 63

9 144

10

i1 1500 329 149 54 14 488

12 63 206 i 225 518

13

14

19

16 111

17 62

18 740

19

20

21 115

2

3
No of values/year 1 3 2 2 2 10
aritheetic sean 1500 149 178 183 183 291
Geosetric mean 1500 134 175 130 1 209
Maximua value/year 1500 329 206 i 225 740
Ninisua value/year 1500 63 149 54 140 62
Students t A0 1271 1271 1 2.26
St.Dev of 1n(Geon.Nean)
t-sodified 2.08 2,06 11.43 3,02 0.65

St dev of ln(single result)
t-nodified 3.40 2,91 15.74 4.26 2.04

With 95 X probability the geometric mean dose lies between following liamits

upper limit 398
lower lisit 109

TABLE 2-6

_67_

1982

452

288

245

62
3b

378
645

142
346
334

10
33
231
645

36

2.26

0.68

2.15

438
11

1983
316

215
447
4

1670
39
17

142

1052

I3

905
20

14
290
14
393
136
1670
14
2. lb

0.93

3.48

393
L

1964

n
382
438

b

1398
14
21
14

158
L1
176

30

229
9
52

15
72
1

1398

14

2.14

0.81

3.18

230
H



Specific job:

Other shut-down dose

Questionnairno 10+11+14

All values in manSv3E-3
Plant no\year

No of values/year
aritheetic sean
Geometric mean

Maxisus value/year
Minisum value/year
Students t

St.Dev of 1n(Geoa.Mean)
t-sodified

St dev of In(single result)

t-aoditied

Plant
type
PHR
1976 19717
312 172
39
1 2
512 406
512 174
312 172
312 39
12,7t
18.97
26.83

1978

L1}
61

2

93
52

61

M
1.1

2,08

2.9

1979

398
82

2
339
221
39

82
1.1

12.61

17.83

1980 1981
124

1520

2145

827

14

33

320 301
9 291
610

210

1209

2 i
210 682
178 333
320 2145
9 14
12,711 2.23
1.4b 1.03
10.54 3.4

With 95 1 probability the geometric sean dose lies between following limits

upper lieit
lower liait

TABLE 2-7

- 68 —

932
119

1982

1580

2343
134
489

99
121

014
439

600
40
7

19

12
720
403

2345

19

2.2

0.85

2.9

946
mn

1983
333

103
1974
884

1075
418
682
160
251

333
378

14
360
14

- 509
249
1974
2.16

0.94

3.33

639
)

1984

1163
143
3
1)

320
162
189
970

230

160
60
328
2
118

15
332
186

1163
2.14

0.75

2.9

394
g8



Specific jobs
Health Physics
Questionnairno

All values in manSv3E-3
Plant no\year

16

No of values/year

arithaetic aean

Geometric aean

Maximum value/year
Niniaua value/year

Students t

St.Dev ot lniGeom.Mean)

t-aodified

St dev of In(single result)

t-aodified

Plant
type
PR

1974 1977
238 220
50
32 34
2 3
135 101
a7 72
238 220
32 34
12.71 4.30
12.83 2.4
18.15 4.25

1978

179
3

2

107
78
179
34
12.71

10.56

14,93

1979 1980

58
103

2
B1
n

103
58

VI ) S VY

3,63 2.62

5.16 .1

1981

470
350
207

35
102

200
162

10
40
40
29
342

12
i
113
470

29

2.20

0.463

2.19

With 95 L probability the geometric mean dose lies between following liamits

upper liait
lower liait

TABLE 2-8

- 69 —

213
60

1982

204

348
251
118

84
29

203
165

92
49
345

17

12
162
111
348

17
2.2

0.64

2.23

212
a8

1983
131

104
483
223

430
119
93
87
125
105

217
40

15

14
156
5]
483
2.16

0.71

2,64

193
47

1984

131

39
335
100

269
b3
90

142
39
b4

&9
g
9%
I3l
26
37

140

17
102
78
335
26
2.12

0.37

1.54

14
54



Dose during operation Plant

. type
All values in manSv3E-3 PHR
Plant no\year 1976 1977 1978 1979 1980 1981
i rly)
2
3
4
5
b 980
7
8 380
9 380
10
1} 1250 10 110 810 380 310
12 170 640 1610 830 1130
13
14 720
13 110
16 84
17 21
18 . 470
19
20
A 248 520 179 115
2
3
No of values/year 2 3 3 3 2 1l
arithaetic aean 749 467 310 718 403 461
Beoaetric sean 557 458 433 483 562 352
Maxisus value/year 1250 70 no 1610 830 1130
Ninisum value/year 248 520 179 113 380 2
Students t 12.1 4,30 4,30 43 12.71 2.23
St.Dev of 1n{Geoa.Mean)
t-nodified 10.28 0.31 1,90 3.32 4.9 0.77
5t dev of ln(single result)
t-sodified 14.54 0.89 3.30 3.73 7,02 2,5

With 93 X probability the geosetric sean dose lies between following limits

upper liait "3
lower liait 154

TABLE 2-9

- 70 -

1982
1790

1130
1150
340

130
130

1160
170

80
10
330

11
638
330

17%0

10

2.26

0.83

2.64

740
183

1983
3%0

170
1130
300

9%0
199
199
LM
930
320
594

70
30
780
320
Lh]

130

17
428
278

1150

30

2.12

0156

.1

483
160

1984
kY
1974
62
780
1185

616
273
275
39
928
982
632

60

30
145
103
120
14
148
150

20
469
an

1974

30

2.09

0.31

.27

461
167



Shut-down dose Plant

type
All values in manSv3E-3 PHR
Plant no\year 1976 1977 1978 1979 1980 1981
1 1585
2
3
4 6320
5 6420
[ 2310
7
8 1690
9 3280
10
11 3450 3250 B840 1210 3290 3500
12 1110 1380 2370 1950 3480
13
14 2620
13 1170
16 654
i7 349
18 2870
19
20
2 1910 1045 9 1346 422 346
22
23
No of values/year 2 3 3 3 3 14
arithaetic mean 2680 1802 777 1642 1887 2415
Geometric mean 2567 1356 474 1568 1393 1889
Maxiaua value/year 3430 3250 1380 2370 3290 6420
Nininun value/year 1910 1045 9 1210 422 349
Students t 12.71 4,30 4.30 4,30 4.30 2.1
St.Dev of In(Geoa.Mean)
t-nodified 3.76 1.58 J.61 0.90 2,65 0.54

St dev of In(single result)
t-aodified 3.3 2.75 6.25 1,55 .59 2,01

With 95 % probability the geosetric sean dose lies between following limits

upper liait 3234
lower liait 1103

TABLE 2-10

-7 -

1982

4870

5890
4480
2440

2640
1040

4400
3420

1130
1270
2830

264

12
2890
214
9890

264
2.2

0.56

1.96

3894
1259

1983
1720

860
9300
3223

6990
213
2600
2532
2720
3170

670
620
2300
850
9
829

1580

17
2278
1520
6990
2.12

0.58

2.40

2122
849

1984
2316
1857
171
6362
1206

3018
1034
1358
1097
4220
1899
2545

1100
660
2493
79
342
192
336
1020

20
1835
1270
6342

192
2.09

0.83

1.92

1953
826



@nnual total dose Plant

type
All values in manSviE-3 PHR
Plant no\year 1976 1977 1978 1979 1980 1981
1 1810
2
3
4
3
6 28%0
7
B8 2070
9 3460
10
11 4700 3960 1570 1820 3870 3870
12 1880 2020 3980 2780 4610
13
14 3340
15 1880
16 140
17 370
18 3540
19
20
A 2160 1565 27 1489 422 364
22
A
No of values/year 2 3 3 3 3 12
arithaetic mean 3430 2468 1287 yLYA] 229 229
Geometric asean 3186 2267 930 2200 1626 1847
Maximua value/year 4700 3960 2020 3980 3670 4510
Ninimua value/year 2140 1563 270 1469 422 366
Students t 12.71 4.30 4.30 4.30 4,30 2.20
St.Dev of 1n{Geon.Mean)
t-sodified ') 1.22 2.72 1.30 2.92 0,57

St dev of Ini{single result)
t-nodified 6.99 2.1 LN .26 3.06 1.98

Nith 95 1 probability the geosetric mean dose lies between following limits

upper linit 3268
lower liait 1044

TABLE 2-11

-2 —

1982

6660

7040
5630
2980

2270
1170

33
3540
4690

1210
1280
3160

264

13
3302
2n
7040

264
2.18

0.462

.23

4233
1219

1983
2110

1030
6650
3121

7990
2914
2199
2963
3670
3490

394

1Ll
630
3540
1170
99
629

17110

18
2582
1
7990

%9
2.1

0.53

221

2928
1006

1984
2633
3831
1233
1142
239

3634
1309
1633

- 1488

3148
2881
3197

1160
0
2638
584
462
336
464
1170

20
2304
1642
1142

336
2.09

0.41

1.85

2481
1087



Refueling type

Questionnairno 1-4 PHR
All values in 1 of
annual total dose plant no\year 1976 1977 1978 1979 1980 1981 1982 1983 1984
1 4.4 3.9
2 6.7 8.9
3 7.9 26.2
4 3.3 3.4 3.1
3 3.8 3.5 20.6
b 31 4.3
7 2.0 3.1
B 16.1 8.9 12.0 17.3
? 9.7 26.8 1.2 14.2
10 3.3 11.8
11 3.6 18.3 1.9 11.0 1.7 1.6 8.6 9.2 5.8
12 1.6 10.1 4.6 6.5 8.1 2.3 6.9 10.3
13 2.5
14 9.9
15 10.6
16 10.4 1.7 9.5 6.2
17 16.8 10.2 16.9 19.9
18 6.8 1.8 5.3 8.7
19 8.9 18,5
20 10.0
2 8.4 6.8
22
23 8.8 13.7
arithaetic mean/year 1.0 11.0 i1.0 7.8 4.1 9.4 8.8 1.9 11.9
No of values/year 2 3 2 2 | § SRR § 15 17
Haxiaua value/year 8.4 18,3 it.0 6.5 16.8 26.8 16.9 26,2
Miniaua value/year 5.6 6.8 . 4.6 1.7 3.1 3.3 2.0 2.3
No of all values (1961-1964) 34
Aritheetic mean (§981-1984) 9.6
TABLE 3-1



Specific job:
Coolant puaps
Questionnairno &
All values in % of
annual total dose

—
O 00 O AN e

i
12
13
14
13
16
17
18
19
20
)
22
23

arithaetic mean/year
No of values/year
Maxiaum value/year
Minisua value/year

No of all values (198{-1984)
Aritheetic sean (1981-1984)

plant no\year

1976

3.3

19717

1978 1979
e 40
2.2 0.8
34 24

2 2
e A0
2.2 0.8

TABLE 3-2

-2 -

2,
o.

1980

7
8

1981
1.8

1.6

i
3.3
0.1

A
O == an

: 2.7

11
1.6
0.4

1983
0.5

[Z 2 X}
-
D - N

-

0O O rm e
-

Cd PN O~ re =— D

oo
-

0.6

2.6
14
10.6
0.2



Specific job: type
Insulation/scaffolding PRR
Questionnairno 13
All values in % of

annua) total dose plant no\year 1976 1977 1978 1979 1980 1981 1982 1983 1984
1 5.9 1.5
2 6.8 B.6
3
4 . 8.6 3.9
3 . 9.8 3.1
b 8.7 17,0
7 0.4 14.2
8 3.9 8.0
9 3.2 1.1 9.6
10 10,0 0.6
1 1.2 18.3 8.5 9.3 1.1 8.3 9.7 9.0
12 2.5 8.5 5.9 0.7 8.1 2.5
13
14
15
16 12,2 3.4 15.3
17 10.0 18.5 8.3
18
19
20
21 23.5 20.5 6.6
2
23
arithsetic sean/year 1.2 18.3 9.5 8.9 6.5 5.9 1.0 8.3 1.9
No of values/year 1 1 2 2 2 4 10 12 10
Maxiaus value/year 1.2 18.3 8.5 9.3 1.1 8.7 28.5 20.5 15,5
Minisua value/year 1.2 18.3 2,5 8.5 3.9 0.7. 3.2 0.4 0.6
No of all values (1981-1984) 36
Arithsetic mean (1981-1984) 8.6
TABLE 3-3
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Specific job:
Waste/decontanination
Questionnairno 9412

All values in 1 of

annual total dose plant no\year

-
© OO ~NO N . N e

i
12
13
14
13
16
17
18
19
20
21
2
r

arithsetic sean/year
No of values/year
Maxiaua value/year
Miniaum value/year

No of all values (1981-1984)
Arithaetic mean (1961-1984)

type
PNR

1976 1977 1978 1979 1980

1.4 58.9 1.0 1.7

ERR 1.4 8.9 1.

0

i
ERR 1.4 58.9 7.0 11.7
ERR 14 38.9 1.0 1

4
8.6

TABLE 3-4

- 76 —

1981 1982
13.8

10.9

3.7

6.9

4.3 11.9

3.3 3.2

3.1 10.8

15.4 12.1

10.7

10,2

6.0 0.6

6.1

8.3 -~ 83

6 i1

15.4 12,1

43 0.6

1983

3.3
14.3
3.9
8.9

1.3

S -
o~ LA Mo

2.7

10.6

26,3
2!6



Specific job: type
Steamgenerator work PR
Questionnairno 3§

All values in 1 of

annual total dose plant nolyear 1976 1977 1978 1979 1980 1981 1982 1983
1 21.4 15.7
2 24.4
3 25.6
4 14,8 4.7
S ' . 4.9 17.7
b b.6 11,7
7 9.3
8 5.3 54.0 9.3
9 42.9 11.0 2.1
10 17.9
11 17.2 10.4 5.1 44,4 32,0 13.3 11.5
12 10.5 17.1 8.9 8.8 17.0 15.4 31.5
13
14 21.5
15 18.1
16 3.3 2.9 4.1
17 1.4 3
18 10.9 44,3 21.7
19 33.2
20 15.2
21 17.1 12.0
22
2 19.9
arithaetic mean/year 17.2 11.0 1.1 8.9 26,6 17.1 " 18.4 21.9
No of values/year 2 3 2 i 2 1 11 15
Maxiaus value/year 17.2 12.0 i7.1 8.9 44,4 42.9 94.0 52.1
Ninimun value/year 17.1 10.4 5.1 8.9 8.8 1.4 2.9 4.1
No of all values (1981-1984) 33
Arithaetic mean (1981-1984) 19.2

TABLE 3-5
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Specific job:
prisary systea work
Questionnairno 7+8
All values in 1 of

annual total dose plant no\year

arithaetic mean/year
No of values/year
Haxiaua value/year
Ninisun value/year

No of all values (1981-1984)
Arithaetic sean (1781-1984)

type
PHR

1976

3.9

48
10.6

19

7.3

- 78 -

1978 1979
9.3 1.0
0.2 1.8
9.8 3.4

2 2
0.2 7.8
9.3 3.0

TABLE 3-6

1980

« 1981
18.0

13.0
16.8
20.9

1982
6.0

L1

117
21.0
10,4

9.8

1.0
2.2

17.0

111
14
28.7
0.6

9.6

21.7
0.9



Specific job: type
Other shut-down dose PHR
Questionnairno 10+11+14

All values in % of

annual total dose plant nolyear 1976 1977 1978 1979 1980 1981 1982 1983 1984
: 1 8.9 5.3
2 2.7 30.4
3 10,0 11.6
4 33.3 29.7 13.9
5 23.8 23.8 10.1
[ 28,6 16.4
7 9.2
8 0.7 3.6 36.9 12.4
9 1.4 10.3 14,9 1.6
10 21,7 38.3
11 10,9 19.5 2.8 32,7 8.7 12.9 1.8 4.4
12 2.1 3.0 2.1 3.6 8.3 9.4 1.2 8.0
i3
14 18.3
15 11.2
16 49.6 13.8
17 34.4 8.5
18 34.2 11,0 9.4 12.4
19 32.3 15.8
20 3.1 25.5
21 1.2 2.2 1.2
22
3 21.1
irithaetic sean/year 10.9 10.8 2.9 17.4 6.1 13.4 19.8 17.4 14.8
No of values/year 1 2 2 2 2 9 12 14 13
Maxiaum value/year 10.9 19.9 3.0 32,7 8.7 34,2 49,4 38.9 38.3
Ninisus value/year 10. 2.1 2.8 2.1 3.6 0.7 3.6 2.2 1.2
Nao of all values (1981-1984) 50
Arithaetic mean (1981-1984) 16.3
TABLE 3-7

_79_



Specific jobs type
Health Physics PR
Questionnairno 16
All values in 1 of

annual total dose plant nolyear 1976 1977 1978 1979 - 1980

1

2

3

4

3

)

7

8

9

10

1 5.1 5.6 11.4 3.2 5.6

12 2.7 1.7 2.6 4.9

13

14

15

16

17

18

19

20

21 1.5 2.2

2

3
aritheetic mean/year 3.3 3.9 6.9 2.9 %3
No of values/year 2 3 2 2 2
Maxisun value/year 3.1 3.6 11.4 3.2 3.6
Mininum value/year 1.5 2.2 1.7 2,6 4.9
No of all values (1981-1984) 33
Arithmetic mean (1981-1984) 5.0

TABLE 3-8

- 80 -

1981

1.2

N -
- e
oo -2

o« N
-
wn N

-0~ AN N
-
-~ D I s pa

4.7

10
9.7
1.7

N
12
10.9
2.5

4.9

10.1
2.4

12,0
0.8



Dase during operation type

PHR
All values in 1 of
annual total dose plant no\year 1976 19 1978 1979 1980 1981 1982 1983 19864
1 13.4 18.5
2 26.9 1.3
3 16.5 5.0
4 16.3 17.3 10.9
3 20,4 13.4 49.6
6 20.1 18.1
7 12.4 10,9
8 18.4 47 6.8 21,0
9 10.4 1.1 1.1 16.8
10 14,6 26,3
11 26.6 17.9 45.2 33.5 10.4 9.4 20.9 23.9 18.1
12 4.0 31,7 40,5 29.9 24.5 16.4 9.2 34.1
13 20.4
14 21,6
15 37.8
16 il.6 b.b 9.5 5.2
17 3.7 0.8 4.6 1.0
18 18.9 10.4 22.0 3.9
19 27.4 18.0
20 45.5 26,0
21 1.5 3.2 66.3 1.8 42.%
22 30.5
23 1.4 12.8
arithsetic mean/year 19.0 30.7 4.7 21.3 20.1 17.5 " 139 16.1 21.7
No of values/year 2 3 3 I 2 11 1 16 1%
Maxisua value/year 26,6 4.0 86.3 40.5 29.% 37.8 26.9 45.5 1.9
Minisus value/year 11.5 17.9 3.7 1.8 10.4 3.7 0.8 LN 3.0
No of all values (1981-1984) 5
Arithaetic mean (1981-1984) 17.8

TABLE 3-9
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Shut-down dose

All values in X of
annual total dose plant nolyear

aritheetic mean/year
No of values/year
Maxiaum value/year
Miniaua value/year

No of all values (1981-1984)
Arithaetic mean (1981-1984)

1976

13.4

8.4

80.9

6.4
13.4

60
82.5

type
PHR

197 1978
82.1 54.0
59.0 68.3
6.8 33.7
69.3 32,3

3
62.1 68,3
5% 33.7
TABLE 3-10

- 82 —

1979

1.4

1980 1981
87.4

19.9

81.4
8%.6

89.6 90.4
70.1 15.3

78.4
62.2
8.4
9%.3
81.1

100.0  100.0

6.6 84.1

3 12
100.0  100.0
70.1 62.2

9.4
99.2
89.6

100.0

86.4
12
100.0
12,9

90.3
95.4
63.0
72.4
4.3
100.0

2.4

84.0

100.0
.3

1984

48.3
95.0
89.1
30. 4

89.1
790
83.2
13.7
82.1
3.7
79,6

94.8
93.0
9.3
82.0
.0
37.4
69.4
7.2

7.4

95.0
48.5
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Annual total dose

All values in manSv3E-3

Plant np\cycle no i
l
2
3 1030
]
6]
b
7
8
9
10 1488
i
12 1880
13 994
14
13
16
17 370
18
19 1170
20 99
21
22 484
23
arithnetic oean/cycle 889
geometric mean/cycle 639
No of values/cycle 8
minieun value/cycle 99
Maxisum value/cycle 1880

Plan

type
PUR

t

1233

4700
2020
19

1280

a8k
462
2160

1955
1516
8
462
4700

2890

3960
3980

650

1565

2609
2154
5
650
3980

2980

1570
2780

710

210

1710

1670
1273
]
270
2780

1810

9630

1820
4610

740

3540

1449

1170

2599
2105
8
740
5630

* Note that this unit has been shut down for repairs.
Cycle number is here not equal to refueling cycle number.

6

7040
3nil

2070

3660

3670
4690

1210

3160

n”

3294
2604

422
7040

7 8
210 2653
b6S0 7142
2391
2770 2914
170 2799
3870 5560
3490
700 1160
3540 2638
6T 2w”
710 3141
2065 2266
10 8
6 264
850 T142
TABLE 4-1

1309
1633

3670

*
62%

1810
1490

629
3670

10 i1

5148

1880

*
336

2405
1482

338
3148

12

7990

3340

54635
9164

3340
7990

13

b0

5634

6147
6126

5634
6640



Annual total dose

type
All values in manSv3E-3/MW (e} PHR

Plant notyear 1976 1977 1978 1979 1980 1981

1 2117
2
3
4
3
] 2,23
7
8 5.247
9 9.313
10
1t 10.000 8.426 3.340 3.B72 1.809 B.234
12 2,161 2322 4575 3195 5.299
13
14 9.176
15 5.165
16 1,594
17 0.796
18 4.425
19
20
2. 7.94 5. 754 0.993  5S.401 1,550 1,346
22
23
No of values/year 2 3 3 3 3 12
arithaetic mean 8.9 S.M7  2.21B 4616 4,185 4,579
Geosetric mean 8.911 4714 1975 4574 3,381 3.51B
Maxiaua value/year 10,000 B.426 3.340 S.401  7.809 9.313
Niniaum value/year 1.941 2,168 0.993  3.872  1.550 0,796
Students t 12.1 4.3 4.3 4.3 43 2.2

St.Dev of In{Geon.Mean) 1,445 1,743  1.546  0.413 2,011  0.51%
t-aodified

St dev of Inisingle result)
t-sodified 2,072 3.018 2.478 0.715  3.483 1,799

With 95 2 probability the geometric aean dose lies between following liamits

upper lisit 5.913
lower liait 2.093

TABLE 5-1

— 84 —

1982
19,304

5.eq7
4331
2.292

1.048
2.9711
0.574
11.830
3.391

2.402
2,733
3.950

0.971

i3

3.375
3.4692
19.304
0.574
2.18
0.369

2,051

6.521
2.090

1983
2.460

0.793
5,523
2.862

12,069
1.416
1.123
3.303
1.809
4,011
0.631

1.591
1.398
4.425
.21
0.108
2,313

1,783

18
3714
2.403

12.069
0.108
2,11
0.359

2,373

4,204
1.374

1984
3.103
11.104
0.949
3.932
1.839

d.311
3.331
4.155
1.659
10.953
3.3
3.397

2.493
1.527
3.298
0.638
0.505
1,235
0.520
1,206

20
3.483
2,353

11,104
0.505
2.09
0.436

1,952

3.640
1.520
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Annual total dose
All values in manSv3E-3/MN(e)

Plant no\cycle no
1

O~ O~ N & 4N

9
10
1
12
13
14
15
14
17
18
19
20
21
22
23

arithmetic mean/cycle
geonetric mean/cycle
No of values/cycle
piniaum value/cycle
Maxiaua value/cycle

|

0.79

1.6b

2.16
0.63

0.80

Plant
type

PHR

0.93

10.00
2.32
3.40

2.73

0.44
0.50
7.94

3.36
2.19
8
0.50
10,00

.22

1.40

3.75

.47
3.70

b]
1.40
8.43

2.29

1.53

0.99

1.74

* Note that this unit has been shut down for repairs.
Cycle number is here not equal to refueling cycle number.

2.12

4.33

1,59

4343

5.40

1.21

3.53
3.10

1.21
3.40

6 7
2.47
5.85 5.92
2.86 1.84
27 1.03
2.31 2,98
1.81 23
39 4.01
2,60 1.59
3.95 4.43
* *
1,59 1.35
4.93 3.95
4,34 3.32
9 10
39 1,33
9.31 8.23
TABLE 5-2

2.49

3,30

0.97

5,27

4.17

0.97
t1.83

10

10,93

3.14

1.24

3.78
4.12

1.24
10,95

11 12

12,07

9.18

10,62
10,52

9.18
12,07

13 14 15

19.30 11.10

8,51

13.91
12.82

8.51
19.30



Annual total dose

type
AIl values in manSv3E-3/Miy PHR
Plant no\year 1976 19717 1978 1979 1980 1981
| 2.495
2
3
4
]
[ 2,631
7
8 5.842
9 10.693
10
11 11.964  10.420 3.790  4.442  B.46B 10,485
12 2,672 2.3 6.408  3.746  5.99b
13
14 10.895
15 5.696
16 1,976
17 1.128
18 7.153
19
20
21 11,933 7.905  1.081 17.204
22
23
No of values/year 2 3 3 3 2 i
arithaetic mean 11,948 6,866 2,502 9,352  4.107  5.910
Geometric aean 11.948 5.934  2.210 7.882 5.432 4717
Maxiaum value/year 11.964 10,420 3.790 17.206  B.468 10.893
Minimum value/year 11.933 2,672 1.0B1 4,442 3.4 1128
Students t 12.71 43 4.3 £3 1.7 2.23

St.Dev of ln(Geon.Mean) 0.016 1,763 1,602  1,73%  16.376  0.411
t-aodified

St dev of lnisingle result)
t-aodified 0.023 3.054 2.776 3,012 23.159  2.028

With 95 % probability the geometric mean dose lies between following limits

upper linit 8.693
lower linit 2,559

TABLE 6-1
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1982
23,034

6,504
3.060
2,700

1.23
3,755
1.619
13.889
6.328

3.089
3.58
5. 774

12
6.879

5.308

23,056
1.619
2.2
0.558

1,933

.23
3.038

1983
2.892

0.903
1.087
4.729

13.947
B.649
11.542
3,665
9.916
4,952
0.903

1.842
1,533
7.438
3.331
0,368

2.009

17
3,044
3.3

13.947
0,366
2.12
0.548

2,260

5,846
1.960

1984
3.720
12,861
1,064
B8.563
2.392

9.402
3.4
4,463
1.7
13.910
3.48
3.917

2.808
1,639
5.224
0.911
0.641
1.728
0.99
1.353

20
4,250
2,912

13.910
0.441
2,09
0.420

1.878

4.432
1.913



Annual total dose
All values in manSv3E-3/MHy

Plant no\cycle no
1

D - O LA = AN

9
10
i
12
13
14
15
14
17
18
19
20
21
22
23

aritheetic eean/cycle
geometric mean/cycle
No of values/cycle
aininua value/cycle
Maxiaua value/cycle

0.91

1.13

3.33
0.37

1,00

Plant
type

PHR

1.04

11,96
2.64

3.54

0.91
0.64
11.93

§.67
2,61
7
0.64
11,96

2,65

10.42
6.4

1,59

7.31

37
4.40

1,55
10.42

2,70

1.64

2,30

3.06

1.98

1.45

17.21

1,35

3.1
.7

1,35
17.21

6.43
6.07
8
3.09
10.69

1.44

3.34
4,41
9
1.84
10.48

TABLE 6-2

.72

8,96

8.67
11.54

13.89 -

2.89

5.22

.19
6,19

2.89
13.89

3.4
4.46

9.92

10

13.91

3.70

1.73

T.11
5.13

1.73
13.91

i

12

13.95

10.90

12,42
12,33

10,90
13,95

13 14 15

23.06 12.86

9.40

16,33
14.88

9.60
23.06



Dose rates in and around steamgenerators
All values in aSv/h
PIPING RADIATION LEVELS
(neasurement points HL1 and CL1)
Plant no\year 1983 1984 1985 1983 1984 1983 1983 1984, 1983 1983 1984 1985 1983 1984 1985

Hot leg (HL) Cold leg (CL) Katerlevel Ratia Aritheetic mean
hot leg CL/HL CL + HL
1 3.0 3.0 6.7 1.3 hal¢ 2.2 0.9 4.9 2.3
2 1.7 5.0 full 2.9 3.4
3 1.9 2.0 full 1.1 2.0
4 6.0 6.6 3 6.0 full full 1.8 0.9 8.3 6.3
3 6.0 6.3 0.3 9.5 full full 1.7 1.9 8.2 1.9
[}
1 3.3 3.6 6.3 4.3 half full 1.2 1.2 5.8 4.0
8
9 0.5 0.6 half 1.2 0.5
10 0.8 1.4 full 1.8 1.1
i 1.7 6.9 9.1 10.2 full full 1.2 1.5 8.4 8.6
12 1.1 1.7 1.5 1.4
13
14
15
16 0.6 0.4 0.6 0.4 full full 0.9 1.0 0.6 0.4
17 0.4 0.5 0.3 0.7 full full 0.9 1.4 0.6 0.6
18 3.0 3.0 2.2 2.1 eapty  full 0.7 0.9 2.6 2.9
19 1.2 2.1 1.4 2.9 full full 1.2 1.4 1.3 2.3
20 0.4 1.0 0.3 0.9 eapty  full 0.7 0.9 0.3 1.0
2t 1.4 1.4 .0 1.0 full full 0.7 0.7 1.2 1.2
2 1.6 1.4 eapty 0.9 1.5
23 1.9 1.2 ? 0.4 1.6
aritheetic mean 2.7 2.7 3.7 3.3 . i.4 1.2 3.2 3.0
no of datapoints 14 15 14 15 14 15 14 15

TABLE 7-1
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Dose rates in and around steamgenerators

All values in aSv/h

Plant no\year

O~ O~ LN N —

BRI RO R e va 0 e e e e
WM = O 0@ ~-NO0 U PN = O 0

aritheetic mean
no of datapoints

STEAM GENERATOR CHANNEL HEAD
(measurenent points no 2 and 10)
1983 1984 1985 1983

no 2 no 10
Hot leg Cold leg
100 120 110
85
205 213 240
148 230
207 203 243
60 30
65 110 83
n 76
290 260 295
110 145 105
73
32 2 18
33 30 18
144 122 132
3 60 32
7 30 5
50 50 39
n
223
104 112 118
15 17 14

1984

150

233

in
45
115

295
145
8

10
60
17
9
26
40
57

116
15

1985 1983
average
c.head

105

223
199

225
60
73
74

293

108

25
26
138
32

45

109
13

TABLE 7-2

1984

135

85
223

260
48
i13

278
145
76

16
N
120
o8
28
45
81

103
17

1985 1983
Ratio

CL/HL

1.1

—
- -
L= = A |

— e et s

[~ I~ I — I — ]
W~ O 0w o~

1.0
14

1984

1.3

15

1985



Total annual dose/channel head center
average doserate

Plant no\year 1983 1984

1 20.1 19.7
2
3 14.5
L] 29.9 32.0
3 18.7
b
7 35.9 .7
8 48.4 21.4
9 1.3 14,5
10 40.3
11 12.5 18.6
12 32.3 19.9
13 41.9
14
15
14
17
18 25.17 22.1
19 31.1 10.2
20 16.5 16.3
24 14.1 7.5
22 1.3
23
no of datapoints 13 14
arithaetic aean 28.4 19.6
geometric mean 26.1 17.3

1983+1984 geometric mean 21,2
With 95 2 probability the geometric mean dose for 1983+1984 lies
between following liaits

upper limit 4.9
lower limit 17.4

TABLE 7-3
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Average dose per person
All values in aSv

Plant no\year 1983 1984

1 1.6 .1
2 4.7
3 0.7 0.8
4 3.4 3.2
5 2.5 1.1
b
1 43 4.2
8 1.1
9 1.4
10 1.2 0.6
1 4.2 5.0
12 2.8 2.5
i3 1.1
14
15
16 1.1 1.7
17 0.9 i.1
18 5.9 4.4
19 3.9 1.3
20 3.7 1.2
2 0.9 0.4
22 f.1
3 2.4 1.9
arithaetic mean 2,3 2.1
no of datapoints 14 19
TABLE 8-1
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Nusber of persons who has contributed to total annual dose

Plant no\year 1983 1984

1 1348 1242
2 B15
3 1542 1473
4 1934 2247
] 1462 287
b

1 1848 1349
g 173
9 1173
10 2478 2596
i1 867 1033
12 1231 1134
13 2903
14

15

16 696 LY
17 694 L))
18 600 600
19 300 400
20 60 400
21 137 533
2 H0
3 705 608

aritheetic sean 1100 1188
no of datapoints 13 20

TABLE 8-2

- 92 -



Plant personnel
Nuaber of contractors

type
PHR

Plant no\year

—
O D 00~ O~ U IR -

11
12
13
14
15
16
17
18
19
20
21
22
3

1963
1108

1248
15913
1065

1656
709
709

2157
648

1045

443
443

463

TABLE 8-3
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1984
974
608

1220

1756

1736

1145
512
312

2233
817
995

407
407

330
320
387

1985



Contractors type
collectiva dose PR
All values in sanSveE-3
Plant no\year 1983
1 1840
2
3 839
4 4556
3 2745
[
7 6998
8 2004
9 2004
10 247
11 2909
12 2481
13
1L
13
18 1030
17 1030
18
19
2
21
a
A 110
TABLE 8-4

- 94 ~

1584
234
1260
112

1330

4642
1021
1021
1084
4300
2059

1300
1300

162
4034
300

1983



Contractors type
average individual dose PWR
All values in aSv
Plant no\year 1983
1 1,66
2
3 0.47
4 433
3 2.58
[}
7 4,23
8 2,83
9 2.83
10 1.06
1 4,89
12 .37
13
14
15
16 2.33
17 2.33
18
19
20
21
2
33 2,40
no of values 13
aritheetic aean 2,62
TABLE 8-5
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1984
2.9
2.00
0.91
3.17
0.78

4.05
1.99
1.99
0.49
5.5
2,07

16
2.89

1985



type
Plant personnel PHR
Nusher of staff

Plant no\year 1983 1984 1983

| 240 266
2 209
3 29 253
4 21 9l
S 387 b))
& 360

1 182 204
8 182 168
9 182 168
10 411 454
11 219 218
12 186 199
13 y 73

14

13

16 233 264
17 23 264
18 200 200
19 100 230
2 20 250
zl 203
2 120
3 42 L)\

TABLE 8-6
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type
Plant personnel - statf PWR
collective dose
A1l values in manSv3E-3
Plant nolyear 1983 1984 1985

1 269 419
2 398
3 163 mn
4 1955 1371
3 1093 1061
b

7 986 %
8 426 449
9 426 449
10 483 406
1 761 48
12 685 192
13

14

15

16 360 360
17 360 360
18

19
20

21 173
22 805
3 600 670
TABLE 8-7
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Plant personnel -

All values im aSv

statf type
average individual dose PR

Plant no\year

no of values
aritheetic ssan

TABLE 8-8

- 98 ~

1983
1.12

0.33
4.04
2.82

3.42
2.3
2.34
1.18
3.4
3.48

1.42
1.2

2.48

13
2.33

1984
1.5
2.84
1.07
3.07
2.08

4.84
2.67
2.61
0.89
2.9
3.98

212
212

0.83
0.67
2.78

14
)

1985



Nusber of days of shutdown

Plant no\year 1983 1984

1 35 4
2 4
3 33 38
] 78 103
3 137 b1
b
7 435 38
B 28
9 33
10 29 29
i1 B4 43
12 61 ¥
13 33
14
15
14 30 47
17 27 22
18 87 110
19 109 79
20 174 45
21 64
2 80
ba]
arithaetic aean ) 30
ne of datapoints 13 19
TABLE 9-1
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Nuaber of days of operation _
Minor shutdowns say not be subtracted.

Plant no\year 1983 1984

1 330 39
2 321
3 332 329
4 287 262
S 228 K9}
6
7 320 321
8 337
9 332
10 334 336
| 281 322
12 304 323
13 363 332
14
13
16 335 318
17 338 343
18 278 23 -
19 260 290
20 189 319
21 301
22 305
23
arithaetic mean 299 315
no of datapoints 14 19
TABLE 9-2
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#anSv3E-3 per day of shutdown PWR:s

Plant no\year 1983 1984

! 91 50.3
2 42.2
3 2.1 32,5
4 S 8L
§ 3.5 23
b
7 155.3 1321
: 36.9
9 41,2

10 8.3 318

11 324 9.1

12 520 41,5

13 7.1

14

15

16 2.3 B4

17 2.0 30.0

18 64 227

19 Bl 64

20 03 74

21 3.0

22 5.6

23

aritheetic aean 4.3 41.0
no of datapoints 13 17

TABLE 9-3
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aanSveE-3 per day of normsal operation PNR:s
(may include some dose got at minor shutdowns)

Plant no\year 1983 1984
| 1.2 1.1
2 .1
3 0.5 0.2
4 4.0 3.0
] 2.2 3.8
[}
7 3.1 1.9
8 0.8
9 0.8
10 1.3 1.2
11 3.4 2.9
12 1.1 3.0
13 1.4 2.0
1
15
16 0.2 0.2
17 0.1 0.1
18 2.8 0.4
19 1.2 0.4
20 0.2 0.4
pal 0.5
22 0.5
23
arithastic sean 1.4 1.9
no of datapoints 14 19
TABLE 9-4

-102 -



Refueling type
Questionnairno 1-4 BiR
All values in manSv3E-J
plant no\year 1976 197 1978 1979 1980 1981
50
)| 137 246 238 27 260
92 7
53
b1
99
36
97
58
39
60
Y|
62 252
83 118
b4
63
1)
67
o8
69
70

No of values/year 0 | 1 i 1 4
Arithaetic mean 137 246 238 227 159
Geometric mean 137 246 238 227 B84
Haxisua value/year 137 246 238 221 260
Hinisum value/year 13 244 238 227 7
Students t 3.18
St.Dev of In(geoa,Mean) 1,933
t-aodified

St.Dev of In(single result)
t-sodified 3.864

With 95 X probability the geometric aean dose lies between following limits

upper limit ‘ 382
lower liait 12

TABLE 10-1

- 103 —

1982

2
11

3
o4

40
49
16

7

n

LY
327
11
2,45
0.730

1,931

86
20

1983 1984

60

299 454
112
9

33 1135

20 30

2

26

22

24

10 a1s

141

306 121

731

7 12

139 189

107 a7

306 731

30 21

2.8 2.2

0.817  0.405

2,161 1,402

y1}| 130

Y 38



Coolant puaps type
Questionnairno & BWR
All values in manSv3E-3
plant no\year 1976 1977 1978 1979 1980 1981
50
31 53 174 163 162 128
352
i3
"
99 18 8
56 14 10
57
58
99
&0
o1
62 34
83
o4
65
&b
&
48
&9
70

No of values/year 0 2 3 1 | 3
Arithaetic sean 3% 65 163 162 5
Geometric mean 1| 27 163 162 3%
Maximus value/year 53 174 163 142 128
Minisum value/year 18 8 163 162 10
Students t 12.11 4.3 4,3
St.Dev of lnigeoa.Mean) 16.646  3.1B5 3.312
t-sodified

St.Dev of ln(single result)
t-scdified 23.540  5.517 5.737

Nith 95 1 probability the geometric sean dose lies between following limits

upper limit 966
lower linit 1

TABLE 10-2

- 104 -

1982

)

16

18

n

2. 78
0.482

1.524

1983
3
62
12
10

162
139

6

72

L)
182
10
2,37
0.904

2.214

101
17

1984
14
49

12
10
120
20

13
39
23
172

2.18
0.309

1.116

32
17



Insulation/Scatfolding type
Questionnairna 13 BUR
All values in manSv3E-3
plant no\year 1976 1977 1978 1979 1980 1981
50
)| 85
92
M
1)
1] 93 11 62 126 53
56 79 52 S0 36 4
57
58
59
40
81
62
83
1)
63
8
&7
48
69
70

No of values/year 0 2 2 2 2 3
Arithaetic mean B4 32 54 81 62
Geoaetric aean 86 24 56 67 60
Maxiaua value/year 93 32 62 126 835
Hinimua value/year 19 11 30 36 §7
Students t 1271 1211 2.1 1. 4.3
St.Dev of In(qeoa.Mean) 18.961 16,013 1B.019 1B.440  3.553
t-aodified

S5t.Dev of Intsingle result)
t-aodified 26.815 22.646 25.482 26,078  4.157

With 95 1 probability the geosetric mean dose lies between following limits

upper lisit . 2110
lower liait 2

TABLE 10-3

- 105 —

1982

76

116
32

3

15

bb
114
32
4.3
3.591

6.219

2318
2

1983
213

104
37

39
120
167

[}

117
100
213
39
2.5
1,007

2,464

273
34

1984
294

126
21

33
137
781
489
293

469
284

10
293
187
781

21

2.2
0.545

£,723

323
108



Waste/decontanination  type
Questionnairno 9412 BWR
All values in eanSv3E-3
plant no\year

30

)|

32

3

"

99

36

W

58

3

40

41

82

43

1]

65

8b

87

48

&

70

No of values/year
Arithaetic sean
Geoasetric sean

Haxisus value/year
Binisus value/year
Students t

St.Dev of 1n(geoa.Mean)
t-sodified

St.Dev of In(single result)
t-nodified

1976

19m

1970 1979 1980 1981

262

180
239

27
224
262
180
4.3
4.084

1.074

With 95 1 probability the gecastric sean dose lies batween following limits

upper limit
lower linit

13313
4

TABLE 10-4

- 106 —

1982

22

a3
)]

-0 LA o

33
12
85

.3
0.737

1,806

1983
I
20

67
W

13
473
2

7

145
61
475
13
2.43
0.766

2.027

131
28

1984
33

89
40

3
10
290
1060
180
9%
362

10
228
125

1050
3
2.2
0.323

1,633

210
L)



Primary systea dose type
Questionnairno 748 BUR
All values in manSviE-3
plant no\year

30

)|

32

53

b1}

L]

36

k)

38

hY)

40

b1

82

43

(1)

LH]

b6

&7

]

8

10

No of values/year
Arithaetic mean
Geometric mean

Haxiaum value/year
Hinisun value/year
Students t

St.Dev of In(geoa.Mean)
t-nodified

St.Dev of In(single result)
t-nadified

1976

1917

1978 1979

1981

i

3

121
b))
B9}
18
4.3
3.529

4,413

With 93 1 probability the geometric mean dose lies between follawing liamits

upper linit
lower linit

TABLE 10-5

- 107 -

1942
2

1982

600

84
212
4

4

236
149
600
46
3.18
2,033

4,107

1160
19

1983

880
30
b4

667
27
691

393
166
880
27
2.57
1.061

2.599

480
98

1984

472

146
§2

46
9%
3386
320
1037
&0
1084
263

11
814
261

3386
2
2.23
0.502

1,663

411
158



Stean cycle dose type
Questionnairno 11 BWR
All values in manSv3E-3
plant no\year

30

)|

32

3

54

33

36

b))

38

39

60

81

82

&3

b4

835

86

67

48

89

10

No of values/year
frithmetic sean
Becaetric mean

Maximum value/year
Minisua value/year
Students t

St.Dev of In{geon.Hean)
t-aodified

St.Dev of In{single result)
t-nodified

1976

19

1978 1979

1981

3%

221

2

139
i
21
ob
121
19.508

27.589

With 95 1 probability the geosetric sean dose lies between following limits

upper liait
lower liait

TABLE 10-6

- 108 —

3.3E410
0

1982 1983
3 73

23
]

pL)

100

109
32
AL)

2.78
1,235

2,762

178
15

1984

9%

137
15

707

2%

740

321
169
740
15
2.5
1,083

2,603

489
38



Control rod maintenance type
Questionnairno 135 BWR
All values in manSv3E-3
plant no\year 1976 1977 1978 1979 1980 1981
50
51 23 510 251 240 19t

52 298
33

54

3 245 19 149 200 137

36 110 475 A7 33 4
3

58
39
80
b1
62
63
o4
63
bb
67
48
89
70

No of values/year 0 3 3 3 3 4
Arithaetic mean 259 335 206 158 168
Geosetric sean 225 166 201 117 138
Haxisum value/year 423 30, 251 240 298
Hinisum value/year 110 19 . I8 33 4
Students t 4.3 4.3 4.3 4.3 3.18

St.Dev of In(geas.Nean) 4,086 3.970 4,043  1.829 2,037
t-sodified

St.Dev of Inlsingle result)
t-aodified 7,076  b6.876 7,002  6.833 4074

With 95 X probability the geometric mean dose lies between following limits

upper linit . 10535
lower linit 18

TABLE 10-7
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1982

122
177
161

126
38

]

125
111
in
38
2.78
1,349

3.018

27
29

1983

263
24
3

142
39

104

24

9

61
263
3
2,85
0.766

2.027

13t
28

1984

221

13

26
RN
16
10
38
12
32

16

10

62

41
221
10
2.26
0.458

1.430

o4
26



Health Physicists type
Questionnairna 16 PR
All values in sanSv3E-3
plant no\year

30

1|

52

53

o4

53

56

W

38

59

40

41

82

&3

b4

85

bb

87

48

89

10

Na of values/year
Arithaetic sean
Geoaetric mean

Haxisua value/year
Minisua value/ymar
Students t

St.Dev of 1n{geca.Mean)
t-sodified

St.Dev of In(single result)
t-nodified

1976

9

166

3

9

87
166
b1
4.3
3.0

6.4”

1918

21
2

24

3

26

21
12.11
13.954

22,363

1979

17

3

17
A3
J.217

3.9

1980

211

5
14

3

13

42
a1
14
3.18
1.773

3,34

1981

38 .

2

370

139
n
370
13
2.78
1,293

2.8%

Nith 95 T prebability the geosetric sean dose lies between following lismits

upper liamit
lower liait

TABLE 10-8

- 110 -

280
2

1982

133

30
20

13
17
38

43

3
133
13
2.57
0.B49

2.129

L
13

1983
104
158

11

140
174
102

8

97

73
174
1l
2.34
0.453

1.846

139
3

1984
210
108

63

26
38

13
282
264
140

316
92

12
135
81
316

2.2
0.401

1.390

121
3



Noraal operation dose type

BWR
All values in amanSviE-3
plant no\year 1976 1971 1978 1979 1980 1981

30 126

)| 810 850 190 370 420

92 75

3

4

LH] 180 310 160 220 150

96 220 250 150 150 250

LY

o8 120 230 85 139

59 110 200 &4 138

80 224 132 b4

61 L]

52 181

63 2147

b4

63

b6

87

68

&9

10
No of values/year 0 3 ] [ 7 10
Arithaetic aean 403 320 292 161 383
Beoaetric aean 318 244 241 136 180
Naxisua value/year 810 850 790 370 yityl
Ninisua value/year 180 110 150 1) o4
Students t 4.3 2.78 2,57 2,45 2.2b
St.Dev of In{geon.Nean) 4,214 1,458 1,099 0.838 0.543
t-sodified

St.Dev of ln(single result)
t-sodified .29 3.25%9  2.692  2.216 1.717

With 95 1 probability the geosetric mean dose lies between follawing limits

upper linit 310
lower liasit 105

TABLE 10-9
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1982
856
810

85
o4

160
157

164
180
109
109
532

i1
297
204
854
84
2.23
0.490

1.627

334
125

1983
800
1240
160
160

240
100

183
176
15

5]
433.2

1048

12
391
riy)

1240

73

2.2
0.449

1,557

384
157

1984
20
636

200
190

178
17
102
102
Jbb
2118
998
1013
3517
1148

14
840
468

N
102
216
0.397

1,486

697
315



Shutdown dose type

BWR
All values in manSviE-J
plant no\year 1976 1977 1978 1979 1980 1981

50 673

i 3170 2700 3500 2950 4200

92 920

53

54

35 1420 390 1290 1380 1050

3% 1080 750 750 350 350

N

38 250 370 9635 481

b)) 500 220 606 702

40 398 430

81 o4

62 499

83

1]

85

bb

67

48

69

70
No of values/year 0 3 5 3 7 9
Arithaetic aean 1890 918 1224 989 988
Geosetric mean 1694 629 3 748 602
Maxiaue value/year 3170 2700 3500 2950 4200
Minisua value/year 1080 250 220 350 64
Students t 4.3 2.78 2.78 2.4 2,3
St.Dev of ln{geom,Mean) 4,787 1,578  1.403  0.972  0.489
t-aodified

St.Dev of ln(single result)
t-sodified 8.291 3,529 3.584 2,373 2,064

Nith 95 T probability the geosetric mean dose lies between following limits

upper lisit 1198
lower linmit 302

TABLE 10-10
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1982
1116
1270
%30
606

1150
310

466

392
430
L

10
636
496

1270
68
2,26
0.593

1.877

898
274

1983
900
3030
300
310

1360
800

47
1394
492
281
2781
99
1864

13
1098
721
3030
99
2.18
0.448

1.614

1129
461

1984
1450
1914

1320
310

714
901
338
701
8642
3522
2678

1348

12
1988
1280
8642

310
2.2
0.512

1.77%

2136
787



Total annual dose type

BWR
All values in manSv8E-3
plant no\year 1976 1977 1978 1979 1980 1981

50 799 799

51 3980 3550 4290 3320 4420

52 995

a3

54

39 1600 700 1450 1600 1200

36 1300 1000 900 500 800

37

38 800 780 370 600 630 620

39 240 610 420 670 B840

60 224 530 494

b1 128

62 173 345 709

83

64

63

b6

&7

68

69

70
No of values/year 1 5 3 7 8 10
Arithmetic mean 800 1580 1246 1151 1049 1120
Geometric mean 800 1092 891 461 798 7m
Raxisum value/year 800 3980 3530 4290 3320 4420
Miniaus value/year B0O 280 370 173 345 128
Students t 2.78 2.78 2.45 2.36 2,24
5t.Dev of 1n(geon,Mean) f.644  1.620  0.963  0.B15  0.415
t-acdified

St.Dev of In{single result)
t-nodified J.676 3,623 2,549 2,306 1.944

With 95 1 probability the geometric mean dose lies between follawing limits

upper linit 3630 4501 1733 1802 1440
lower linmit 211 176 252 333 21
TABLE 10-11
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1982
1972
2080
635
690

1310
467

630
180
301
339
600

11
873
703

2080
180
2.23
0.544

1.804

1212
408

1983
1730
4270
460
470

1800
900

620
1570
167
304
3218
3228
2912

13
1701
1237
4270

356
2.18
0.46b

1.679

1971
176

1984
2400
2560

1520
300

892
1078

440

803
9008
370
3952
3220
7384
2516

14
2973
2015
9008

440
2.16
0.442

1,652

3133
1295



Refueling type

Questionnairno 1-4
All values in 1 of
total annual dose
plant no\year
50
S
92
33
b ]
99
56
57
58
59
60
61
62
83
b4
8
1]
67
68
69
70

average/year

No of values/year
Maximum value/year
Miniaum value/year

No of all values (1981-B4)
fiverage (1981-84)

1976 1977 1978 1979 1980 1981

3.4 6.93 3,39 6.84 3,63

35.74

3.44 6,93 5.55 6.4 14,01

3.44 6.93 9.35 6.84 3574
J.44 6.93 3.39 6.84 0.65

29
8.03

TABLE 11-1
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1982
15.72
1.63

.37
13.70

7.60

15.72
1,65

1983 1984

2,51

1.00 12,73
24,35
16.681

3.06 1.5

J.36 ]

2.33

2.4

3

J.24
2.18 372
2,63
3.06

10.51 .
9.9
9.92 J3.68
7 12
.35 11.73
2.18 2.33



Coolant pumps
Questionnairno &
All values in % of
total annual dose
plant no\year

50

)|

52

33

54

55

56

57

58

59

60

)

62

63

b4

635

(1

b7

68

69

70

average/year

No of values/year
Haximum value/year
Minimum value/year

No of all values (1981-B4)

Average (1981-B4)

type
BUR
1974 1977
1.33
1.13
1.23
0 2
1.33
1.13
28
1.92

1978 1979 1980

4.90 3.80 4.68

2.48 3.80 4.88

3 1 1

4.90 3.80 4.88

1.14 3.80 4.88
TABLE 11-2
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1981

.77

1.23

4.82

2.95

4.82
1.25

1982
3.4

0.863
2.32

1.29

3.44
0.06

1983
1.43
1.45
2.61
2.13

3.67
4.31

2.93

3.87
1.43

1984
0.7
1.9

1.49

14
4,64
0.00



Insulation/Scaffolding
Questionnairno 13
All values in 1 of
total annual dose
plant no\year

30

51

52

53

54

59

54

7

58

9

60

6t

62

63

b4

63

6

67

68

69

70

average/year

No of values/year
Haximum value/year
Minisuam value/year

No of all values (1981-84)
Average (1981-84)

type
BWR

1976 1977

3.94

6. 08
5.81

2
1.22

1978 1979
1.57 4,28
3.20 3.36
3.39 4.92

2 2
5.20 3.96
1.57 4.28

TABLE 11-3
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1980

1.54

1.88
1.20

4.10

5.88
1.84

6.45

8.85
3,65

1983
12.34

3.85

12,34
1.21

1984
12,24

8.29
4.20

1.50
17.06
8.67
.11
.4

6,35
11.29

%.21
10
17.06
4.20



Waste/Decontamination
Questionnairno 9+12
All values in 1 of
total annual dose
plant no\year

30

|

52

33

o4

33

34

57

38

39

60

81

62

83

64

65

b

87

68

&9

70

average/year

No of values/year
Haximum value/year
Minieua value/year

No of all values (1981-84)
fAiverage (1981-84)

type
BR

1976

25
6.92

1977 1978 197% 1980 1981

3.67

25.93

15,60

23.533
3.67

TABLE 11-4
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1982

1.06

6.49
17.34

0.80
0.93
0,15

4,44

17.34
0.13

1983
21.60
0.47

0.39
14.71
0.72

6.72

21.60
0.3%

1984
2.3t

.13
8.72
3,22
19.74
4,53
2.98
4,90

6.80
10
19.74
2.3



Primary systea dose
Questionnairno 7+8
All values in % of
total annual dose
plant no\year
50
St
92
3
54
bX]
56
57
98
59
60
61
62
63
o4
4]
66
67
68
&9
70

average/year

No of values/year
Maximum value/year
Nininun value/year

No of all values (1981-84)
fiverage (1981-84)

type
BHR

1974

20
15.57

19717 1978 1979 1980

TABLE 11-5
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1981 1982
16,77

39.33

4.48 1.47
4.68 21,26
1 3
4.8 I0.33
4.48 71.67

1983

6,52
13.42

20.75
0.084
23.73

13.09

23.73
0.084

1984

18.44

.61
8.4

10,43
1.
59.79

3.96
26,24

1.88
14.68
10.43

16.14
it
99,79
1.86



Stean cycle dose type
fluestionnairno 11 BWR
A1l values in % of

total annual dose

plant no\year 1976 1977 1978 1979 1980 1981 1982 1983 1984
30

31 1.2 2.45 199! 3.7
32

53 1.28

34

35 9.01
34 3.00
57

38

39

60

61

62 10,62 7.85
63

64 3.43 5.79
63
b6
67 29.41
68
69
1

average/year 1.21 2,45 4.50 9.80
No of values/year 0 0 0 0 0 1 1 3 8

Maximum value/year f.21 2,45 10,62 29.M
Binisus value/year 1.21 2.45 1.28 3.00

No of all values (198{-84} 13
Average (1981-84) 6,33

TABLE 11-6
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Control rod maintainance
Questionnairno 15
All values in 1 of
total annual dose
plant no\year

30

)|

32

3

b1

35

5%

57

38

59

60

61

62

63

b4

65

b

67

68

69

70

average/year

No of values/year
Haxiaum value/year
Hinimus value/year

No of all values (1981-84)
Average (1981-84)

type
BWR
1974 1977

10.43

15.31
8.45

11.47

15.31
8.46

24
1.42

1978 1979
14,37 5.83
2,711 10.28
42,50 24.11
21,53 13.4

3 3

47.50 4.1
2.1 9.85

TABLE 11-7
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1980

1.23

12,50
6.60

8.78
3
12,50
b.60

1981

4.13
29.95

11.42
3.75

12,81
4
29.95
4.13

1982

5.07
27.87
23.33

14,97

21.87
3.8

3.24

0.82

4.97

71.89
o. 82

1984

8.63

1.8

2.91
3.10
.64
1.25
0.64
1.34
0.81

0.22

3.20

10
8.63
0.22



Health Physicists
fuestionnairno 16
All values in % of
total annual dose
plant no\year

50

h)|

32

3

4

GH]

34

3

38

39

60

ol

62

63

b4

63

b4

67

68

&9

70

average/year

No of values/year
Maxiaum value/year
Miniaum value/year

No of all values (1981-84)
Average (1981-84)

1976

)
3.13

type

1977

4.17

4.31

4.69
4.06

1978 1979
3.00 3.17
2.60
9.49
2.80 3.37
2 3
3.00 9.49
2.60 3.17
TABLE 11-8
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1960

6.36

2.81
2.80

4,64

6.38
2.80

1981 1982

1.36

4.33 2.29
4.28

2.99

3.10

6.33

4.03 4,39
4 b
7.10 7.3b
1.08 2.29

1983
6.13
3.70
2,39

(2]

. »
—
—_—

4,35
3.3%
3.30

3.99

~N D~
- -
[
-0 o

1984
11.25
4,22

2.91
3.53
2.05
1.87
3.13
4.92
35.43

4,28

6.52
13
35.43
1,87



Normal operation dose

All values in 2 of
total annual dose
plant no\year
50
S
92
3
1]
99
3
57
58
59
60
61
62
63
o4
63
b6
67
48
69
70

average/year

No of values/year
Maxiaus value/year
Hinisua value/year

No of all values (1981-B4)
fAverage (1981-84)

type
BWR

1976 1977

20.33

11.25
16.92

16.17
0 3
20.35
11.25

4
2.1

1978 1979
23.94  18.44
29 11,03
25.00  14.47
32.43  38.33
18.03  47.82

100.00

28.74  38.48

5 6

44,29 100,00

18.03  11.03
TABLE 11-9

- 122 -

1980
15.77
11.14

13.75
30.00

10.32
9.5
4.9

16.49
7
30.00
9.55

12.50
31.25

22.42
16.43
12,96
30.00
25.47

20.87

50,00
1.54

1962
43.41
38.94
13.39
12.17

12,21
33.62

28.31
100.00
21,74
20.22
88.67

37.52
it
100.00
12.17

1983
46,24
29.04
34.78
34.04

13.33
1.1

28,59
11.21
13.23
21,07
13.53

35.99

24.35

12
46,24
1.1

1984
40.00
24.84

13.14
38.00

19.94
16.42
23.18
12.70

4.06
39.44
25.25
31,46
48.44
45.463

21,32
14
48.44
4,08



Shutdown dose

All values in % of
total annual dose
plant no\year
30
i
52
3
54
393
34
tY)
38
9
60
61
62
&3
o4
63
bb
o7
68
89
70

average/year

No of values/year
Naximuam value/year
Minimua value/year

No of all values (1981-84)
Average (1981-84)

type
BWR
1974 1977

79.65

88.75
83.08

83.83

88.75
79.65

45
7435

1978 1979
76,06  B1.59
.7 88.97
75.00  B83.33
67,57  b61.67
81,97  52.38
.26 73.59

6] 5

81.97  88.97
35,71 52.38
TABLE 11-10
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1960
84.23
88.86

86,23
70.00

89.468
90.43
75.09

83.51

7
90,45
70.00

1981

90.91
92.46

87.50
68.75

77.38
83.57
87.04
50.00
70.78

78.73

92.46
50.00

1982
36,59
61.04
86.61
87.83

87.79
66.38

71,69

78,24
79.78
11,33

68.73

10
87.83
11,33

1983
92.02
70.96
63.22
63.96

B86.47
88.89

.4
88.79
86.77
78,93
B6.47
96.93
64.01

17.16

13
96.93
52.02

1984
60.42
14.77

B86.84
62.00

80.04
83.58
76.82
87.30
95.94
65.59
67.76

31.56
4.3

72.85

13
93.94
51,54



- 2L -

Tatal annual dose

All values in manSv3E-3
plant no\cycle no
50
)|
52
53
54
35
1)
57
98
59
60
8
62
83
o4
63
1)
87
48
69
70

arithaetic mean
geonetric sean
maximum value/year
aininun value/year
No of values/cycle

type
BWR

799
3980
995
690
102

800
240

600

1026
633
3980
102

2
IAL)
3530
6335
470

780
610
224
128
3216

1157
694
3550
128
9

3
1972
4290

450

1300

370
420
330
339
9008
J228

212
1206
9008

370

10

]
1730
3320

463

1000

600
670
494
356
4525
3370

3220

1977
1217
5370
358
i1

b
2400
4620

640

1600
900

630
B840
501
803

4578

1754
1258
4620
301
10

1980 .

2080

700
500

620
180
967
382

90t
693
2080
180

TABLE 12-1

4270

1430
800

650
1570
440

1530
1143
4270
440
6

2360

1600
467

640
fo78
378

7384

2015
1203
7384
378
7

2660

1200
900

892

1413
1265
2640
892
4

10

1310
300

Beo

897
232
1310
300
3

{1

1800
1130

2912

1947
1809
2912
1130

3

12

1520

3952

D14

2663
2472
3952
1520

3

13

1540

20414

14



Total annual dose

All values in aanSviE-3/MW(e)
plant no\year
30
)|
32
33
34
39
3
57
38
59
60
61
62
63
1)
835
b6
&7
48
69
70

No of values/year
Arithaetic mean
Geometric mean

Raxiaua value/year
Minisua value/year
Students t

St.Dev of ln(geon.Mean)
t-nodified

St.Dev of In(single result)
t-nodified

1976

1.36

type
BRR

1977

3.3

2.766

1978

4.73

1.93
1,52
4.73
0.43
2,78
0,93

2,002

1979

5.72

1.02
0.7
0.34

0.20

-
P B B - - ]
N S ra LN R~

N O N s
- - e« a

1.102

2.916

1980
0.89
4.43

1.07
1.14
0.80

0.39

1,63
1.21
4.43
0.39
2.36
0.668

1.890

1981
0.89
6.16
{1t

1.03
1.42
0.73
0.19
0.79

10
1.64
1.14
6.1b
0.19
2,24

0.637

2.014

With 95 L probability the geometric mean dose lies between following limits

upper liait
lower liait

b.43
0.54

3.86 3.15
0.60
TABLE 13-1
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1982
2.19
2.7
0.71
0.77

1.10
0.31
0.76
0.82
0.67

11
1.25
1.01
2,85
0.31
2.23

0.460

1,525

1983
1.92
3,69
0.51
0,52

3.9
1,58

1.08
2,66
0.86
0.54
3.60
3.56
%.10

13
2.73
1.84
9.10
0.3
2.18

0.3580

2,091

1984
2,67
LH

.91
1.83
0.67
1.22
10.08
3.92
12.35
4.00
11.02
3.47
0.73

15
4.34
2.68

12,35
0.67
2.14

0.3540

2,092
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Total annual dose type
BKR
A1l values in aanSv3E-3/HN(e)
plant no\cycle no
50
31
2
83
34
35
34
37
58
3
60
61
82
63
1}
63
1]
87
48
&9
10

arithaetic aean
geosetric aean
No of values

1
0.89
3.31
L.
0.7

1.36
0.4

ol 67

0.73

2
0.89
L7
0N
0.32

1,32
1.03
0.34
0.19
3.60

1.48
0.93

2.28

0.43
0.1
0.80
0.82
10.08
3,56

.13
1,63
10

1.92
4,43

3.48
1.38

1.07
1.42
0.76
1.22

2.9
1.83
8

TABLE 13-2

2N

1.52
8

1,05
0.3t
0.86

1.23
1.00
b

5.69

3.15
1.40

1.10
2.46
0.67

2.43
1.9
)

3.41

3.48
0.82

11.02

3.61
2.4
]

10 i
2.85 3.9
0.68

9.10

12

3.30

12,33

J.47

wSe

13

14



Total annual dose type

BWR
All values in manSv8E-3/MWy
plant no\year 1976 197 1978 1979 1980 1981
50 3.78 b.14
)| 9.40 7.24 9.39 6,35 9.60
52 1,30
3
3
99 5.04 1.89 4.49 4.83 3.48
b 3.24 2,30 1.99 1,01 1.69
37
58 1,90 2.42 0.80 2,26 1.50 .27
59 0.74 1,33 0.90 1,58 1,83
80 0.53 1,05 0.92
é1 0.31
62 1,435 2.38 3.49
63
o4
63
13
67
68
&9
10
No of values/year 1 S 3 7 8 10
Arithaetic mean .21 21 3.00 2.76 3.0t
Geosetric mean 3.10 2.02 2.01 2.24 2,02
Haxiaua value/year 9.60 1.24 9.39 6.35 2.60
Ninisua value/year 0.76 0.80 0.53 1.01 0.31
Students t 2.78 2.78 2,45 2,36 2.24
St.Dev of ln(geon.Mean) 1,171 1.020 0.88  0.576  0.705
t-aodified
St.Dev of In(single result)
t-nodified 2,618 2,280 2.344 1,629 2,231

With 93 1 probability the geometric mean dose lies between following limits

upper liait 10.01 3.99 4.88 3.98 4,09
lower liait 0.96 0.73 0.83 1.26 1,00
TABLE 14-1
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1982
3.30
3.73
0.96
1.10

11
1,65
1.28
3.73
0.33
2.23

0.504

1.671

2,12
0.77

1983
2,64
11.00
0.92
0.99

1,35
3.54
0.99
0.59
6,33
3.79
9.48

13
.n
2.50

11.00
0.59
2.18

0.374

2.069

4.4
1.41

1984
3.19
4.38

- 1.81

2.25
0.48
1.28
18.78
8.06
13.07
3.05
13.81
.29
0.86

15
)|
3.52

18.76
0.48
2.14

0.593

2.295
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Total annual dose

type
BWR

All values in manSveE-3/WNy

plant no\cycle no

50
31
a2
33
54
bh]
56
57
58
39
60
61
62
&3
b4
63
bb
67
68
&9
10

arithaetic mean
geoaetric mean
No of values

1
3.78
9.40
1.38
1.10

1.90

0.89

0.86

2
b.14
1.24
0.98
0.99

2.42
1,33
0.35
0.31
6.33

3
3.30
9.39
0.92

3.24

0.80
0.90
1.05
1.00
18.76
.19

4.3
2.34
10

]
2,64
6.33

3.31
2.4

3.19
0

TABLE 14-2

3.73

7 8
11,00 4,38
4.49 4.43
1.69 0.92
1.39 1.35
3.54 2.25
0.8
13.81
3.80 .52
2.35 3.01
6 b

10 11
3.73 479
0.89

9.48

12

427

13.07

1.29

8.21
7.4

13

14



fverage dose per person (BWR:s)

All values in aSv

plant no\year
0
at
52
N
¢
53
58
S
38
b1
40
b1
62
&3
b4
65
1]
8
68
89
70

average/year

Na of values/year
Maxisua value/year
Hinisun value/year

1983
1.10
5.34

4.28
4.08
4.92

3.19

3.34
0.86

TABLE 15-1
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1984
1.09
2.9

2.54

14
1.22
0.40



Nusber of persons who has contributed to total annual dose (BWR:s)

plant no\year 1983 1984
30 1570 2194
b} | 800 1000
92
M
b1
55 10435 855
1] 1045 853
57
38 980
a9 980
80 1108
81 1108
&2 752 1247
63 ™ 1533
o4 592 773
45 1674
b4 1479
47 698
68 1822
89
70
average/year 942 1221
No of values/year 7 15
Maxisum value/year 1570 2196
Ninisua value/year 92 690
TABLE 15-2
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type
Plant personnel BuR
Kusber of contractors

Plant no\year
30
31
32
3
F1]
39
36
57
58
59
60
&1
62
&3
(1]
65
bb
LY}
)]
&9
0

TABLE 15-3
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1983
1234

780
180

484

47

1984

1083
1083

FLL
SLL}

m
m
840
840
942

397
1446

1983



Contractors
tollective dose

type

All values in manSveE-3
Plant no\year

30
3
92
a3
4
35
b1
37
58
59
40
41
62
63
o4
635
11
LY
68
69
70

1983
132%

bbb
bbb

2209

1398

TABLE 15-4

- 132 —

1984

1148
1148

1280
1280

1493
1893
960
90
8043

2543
1957

1985



Contractors
average individ

type
ual dose BWR

All values in aSv

no of values
arithaetic aean

Plant no\year
50
51
52
3
54
95
1}
bl
58
39
60
b1
62
83
(1}
85
86
47
48
89
70

TABLE 15-5
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4.56

3.83

5
2,24

1984

2.00
2,00
1,14
1.14
B.54

1
2.48

1985



type
Plant personnel B
Nusber of statf

Plant mo\year 1983 1984 1985

50 33

st

5 wm o m
53 W W
5

55 3
% 3
57

58 A
59 A
80 268
8l 268
62 %8 30
83

v 75
65 m
b

&

48

it

70

TABLE 15-6
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Plant personnel - staff type
collective dose BWR
All values in manSviE-3
Plant no\year
50
51
32
53
54
33
-
LY
58
59
60
41
62
83
1]
&5
b6
87
48
&9
70

TABLE 15-7
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1983
388

269
269

1006

1314

1984

231
31

740
740

m
m
283
283
%64

1409
L1}

1985



Plant personnel
average individ
All values in e

no of values
arithaetic aean

- staf¢ type

ual dose BNR

Sv

Plant no\year
30
3
32
3
54
L)
36
57
a8
39
40
41
62
83
1]
85
6
&7
68
&9
70

TABLE 15-8
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1983
1.13

3.75

1.51

H
2.81

11
2.34

1985



Nusber of days of shutdowr (BWR:s)

plant no\year 1983 1984
30 57 93
)| 126 4
92 43
33 26
o4
39 39 26
b1 3 2
57
38 29
a9 B
&0 23
81 23
42 113 118
43 81
64 30 33
LH] 30
b6 70
47 47
68
&9
70
average/year a9 48
No of values/year B 14
Naxiaum value/year 126 118
Ninisum value/year 26 21
TABLE 16~1
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#anSv3E-J per day of shutdown (BWR:s)

plant no\year 1983 1984
50 15.79 26,34
3 28.05 41,41
52 4.98
3 11.92
34
LH] 40.00  23.57
L1 21.62 1474
57
L] 24,62
39 27.30
60 14.70
41 28,04
82 2418 73.24
83 57.74
1] 62.13  B1.15
45
b 19.54
LY}
48
&9
70
average/year 25.83  36.05
No of values/year 8 12
Maxisus value/year 62,13  81.15
Miniaus value/year 6.98 14.70
TABLE 16-2
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Nuaber of days of operation (BWR:s)

plant no\year 1983 1984
30 308 310
) yalj 319
92 ¥y}
53 339
54
3 326 309
51 ) 328 M4
W
3B 338
9 332
40 342
81 340
82 250 47
43 304
b4 335 332
65 313
b6 295
67 318
48
69
70
average/year 306 17
No of values/year 8 14
Naxisus value/year 339 344
Minisua value/year 23 24
TABLE 16-3

- 139 -



sanSv3E-3 per day of operation (BWR:s)

plant no\year

30
5t
92
33
34
35
)
L7
38
39
40
61
&2
63
o4
63
b
87
68
&9
10

average/year

No of values/vear
Maxisum value/year
Miniaus value/year

1983
2,597
5.188
0.497
0.472

0.736
0.305

0.501
0.482
0.205
0.205
1.741

3.128

1.34

12
319
0.21

TABLE 16-4
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1984
3.0m
1.994

0.647
0.352

0.330
0.533
0.298
0.300
1.482
8.967
3.004
J.216
12,125
1.410

2.74
14
12.13
0.30



= 1l -

manSv*E-3

Fig. 2.1 : REFUELING DOSE,1981—84, PWRs
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Fig. 2.2 : COOLANT PUMP DOSE,1981—-84, PWRs
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Fig.. 2.6 : PRIMARY SYSTEM DOSE,1981-84, PWRs
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Fig. 2.8 : NORMAL OPERATION DOSE,1981-84, PWRs
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REFUELING DOSE ,1984, PWRs

Fig. 2.11 :
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Fig. 2.12 : COOLANT PUMP DOSE ,1984, PWRs

Unit number

<

N

PN

N

N\

N

N N

\ S

N N N

N N N

N N N

N N N

N N N

NN N N

NNIN N NN

N N

\I‘ | \l\ | | \I\IN\I\IN\I ] I l-_ITII'_IT|\IKI|I$I I | I
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23




— €41 -

manSv*E—-3

800

700

600

500

400

300

200

100

Fig. 2.13 :

INSULATION/SCAFFOLD. DOSE ,1984, PWRs
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Fig. 2.15 :

STEAM GENERATOR DOSE ,1984, PWRs
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Fig. 2.16 : PRIMARY SYSTEM DOSE ,1984, PWRs
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: HEALTH PHYSICS DOSE ,1984, PWRs

Fig. 2.17
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Fig. 2.19

: SHUTDOWN DOSE ,1984, PWRs
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TOTAL ANNUAL DOSE 1984, PWRs

Fig. 2.20 :
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Fig. 2.24 : DISTR. FREQUENCY TOT. DOSE 1981—-84, PWRs
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PWR: Cumulative Distribution of Refuelling_
Doses 1984
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PWR: Cumulative Distributions of Total

Annual Collective Dose, 1984
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PWR: Cumulative Distribution of Total

Annual Collective Dose 1983
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FIG. 3.1 GEO. AND ARITH. MEAN DOSES 1981—84, PWRs
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Fig. 5.1 : ANNUAL TOTAL DOSE/MW(e) INSTALLED, PWRs

1981-1984 (no of datapoints above line)
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ANNUAL TOTAL DOSE/MW(e) INSTALLED, PWRs
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Fig. 5.3 :  ANNUAL DOSE/MW(e) EXPRESSED BY CYCLE NO
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Fig. 5.4

PWR: Cumulative Distributions for Total
Annual Doses Normalised for Installed

Capacity 1981 — 1984
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Fig. 6.1 :

ANNUAL TOTAL DOSE/MWy GENERATED, PWRs
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FIG. 6.2 ANNUAL TOTAL DOSE/MWy GENERATED, PWRs
1=1981, 2=1982, 3=1983, 4=1984
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Fig. 6.3 : ANNUAL DOSE/MWy EXPRESSED BY CYCLE NO
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FIG. 7.1 ”
Annual Total Dose Normalised for Dose Rate in Steam Generator Channelheads

Figures above bars: 3=1983, 4=1984
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TOTAL ANNUAL DOSE (manSv*E—3)

Fig. 7.3 :
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AVERAGE DOSE PER PERSON, PWR:s
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Fig. 10.1 : REFUELING DOSE BWR:s 1981—-1984
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Fig. 10.7 : CONTROL ROD DOSE BWRs 1977-84
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Fig. 10.11 : ANNUAL TOTAL DOSE BWRs 1977-84
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Fig. 10.13 :
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Fig. 10.14 : INSULATION/SCAFFOLDING DOSE ,1984, BWRs
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Fig. 10.18 : CONTROL ROD DOSE ,1984, BWRs
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Fig. 10.19 : HEALTH PHYSICS DOSE ,1984, BWRs
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Fig- 10.20 : NORMAL OPERATION COSE ,1984, BWRs
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Fig. 10.21 : SHUTDOWN DOSE ,1984, BWRs
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Fig. 10.22 : TOTAL ANNUAL DOSE ,1984, BWRs
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FIG. 10.23 TOTAL ANNUAL DOSE ,1981—-84, BWRs
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Fig. 10.26 : DISTRIBUTION FREQUENCY TOT. DOSE 1977-84
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Fig. 10.27
BWR: Cumulative Distribution of Control Rod
Drive Mechanism Maintenance Dose 1984
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Fig. 10.28
BWR: Cumulative Distribution of Total

Annual Collective Dose, 1984
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FIG. 11.1 COLLECTIVE DOSE 1981—84, BWRs
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Fig- 12.1 : TOTAL DOSE BWRs/CYCLE NUMBER

1977-84, (points/cycle above line)
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Fig. 13.1 : ANNUAL TOT. DOSE/MW(e) INSTALLED, BWRs

1977-1984 (no of datapoints above line)
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FIG.13.2

ANNUAL TOT. DOSE/MW(e) INSTALLED, BWRs
1=1981, 2=1982, 3=1983, 4=1984

13

12

1"

10

b

S0 51

I
II"I"-I-II'TI"II

br 4 .
o 4

62 63 64 65 66 67 68

52 53 54 55 56 57 58 59 60 61

Unit number



- 9le —
manSv*E—-3/MW(e)

Fig. 13.3 : ANNUAL TOT. DOSE/MW(e) INSTALLED, BWRs
1977-1984 (no of datapoints above line)
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BWR: Cumulative Distributions for Total
Annual Doses Normalised for Installed

Capacity 1981 — 1984
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Fig. 14.1 : ANNUAL TOT. DOSE/MWy GENERATED, BWRs
1977-1984 (no of datapoints above line)
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Fig. 14.3 :  ANNUAL TOT. DOSE/MWy GENERATED, BWRs
1977-1984 (no of datapoints above line)
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FIG. 15.1

AVERAGE DOSE PER PERSON, BWRs
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FIG. 15.2 AVERAGE INDIVIDUAL DOSES BWRs 1984
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Cumulative Distribution Between Plants
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European Communities — Commission

EUR 10971 — Occupational radiation dose statistics from light-water
power reactors operating in Western Europe

L.R. Brookes, T. Eng

Luxembourg : Office for Official Publications of the European Communities
1987 — VI, 228 pp. — 21.0 x 29.7 cm

Radiation protection series

EN

ISBN 92-825-7209-9

Catalogue number: CD-NA-10971-EN-C

Price (excluding VAT) in Luxembourg
ECU 1640 BFR 700 IRL 1280 UKL 1230 USD 18.90

Since the early days of nuclear power, collective and individual doses for people
engaged in the maintenance and operation of nuclear power plants have been
published by regulatory authorities.

In 1979 a small working party whose members were drawn from Member States
operating light-water reactors (LWRs) in the European Community was
convened.

The working party decided that only by collection of data under a unified
scheme would it ever be possible to properly compare plant performance and
for this reason a questionnaire was drawn up which attempted to elicit the
maximum of information with the minimum inconvenience to the plant staff.
Another decision made by the working party was to broaden the data base from
‘European Community LWRs’ to ‘West European LWRs' to try to take advantage
of the considerable experience being built up in Sweden, in Finland and in Swit-
zerland.

All the data available to the Commission up to the end of 1984 are presented and
commented on. The deductions are not exhaustive but are believed to represent
the limits of what could sensibly be done with the data available.

Results are presented separately for BWR and PWR but no other subdivision,
say by country or maker, is made. Where interpretation can be enhanced by
graphical presentation, this is done. In general, doses for each job category are
expressed in various ways to reveal and afford comparisons.
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