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Authorisation

By virtue of section 55, second paragraph, point 3 of the Nuclear Energy Act (990/
87) and section 29 of the Council of State Decision (395/91) on General Regulations
for the Safety of Nuclear Power Plants, the Finnish Centre for Radiation and
Nuclear Safety (STUK) issues detailed regulations concerning the safety of nuclear
power plants.

YVL Guides are rules an individual licensee or any other organisation concerned
shall comply with, unless STUK has been presented with some other acceptable
procedure or solution by which the safety level set forth in the YVL Guides is
achieved. This Guide does not alter STUK's decisions which were made before the
entry into force of this Guide, unless otherwise stated by STUK.

Translation by MSO. Original text in Finnish.
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1 General
The use of nuclear energy is prescribed by the
Nuclear Energy Act (990/87) and by the
Decree (161/88) issued by virtue of it. Also
the provisions of section 2 and chapter 9
(radiation work) of the Radiation Act (592/
91) are applied to the use of nuclear energy.

According to section 2 of the Radiation Act,
to be acceptable, the use of radiation and
practices involving exposure to radiation
shall meet the following criteria:
1) The benefits accruing from the practice

shall exceed the detriment it causes (prin-
ciple of justification).

2) The practice shall be organised in such a
way that the resulting exposure to radi-
ation hazardous to health is kept as low as
is reasonably achievable (principle of
optimisation);

3) No person's exposure to radiation shall
exceed the maximum values prescribed by
decree (principle of limitation).

Essential regulations concerning the radiation
exposure of individuals are presented in the
Radiation Act and Decree (1512/91). The aim
of these regulations is to protect individuals
from the hazardous effects of radiation.

This Guide deals with the monitoring of
doses of nuclear power plant workers and the
reporting of radiation doses to the Finnish
Centre for Radiation and Nuclear Safety.
Guide YVL 7.9 deals with radiation protec-
tion of nuclear power plant workers during
operation of the plants. Guide ST 1.7 [1]
presents health monitoring requirements re-
lating to radiation work.

Guide ST 1.2 [2] specifies the quantities and
units used in the determination of radiation
exposure. Guide ST 1.5 [3] presents annual
limits on intake of radionuclides to be
followed in the monitoring of internal dose
and also limits for the concentrations of
radionuclides in breathing air. Guide ST 1.6
[4] sets forth instructions for monitoring of
radiation exposure and recording of doses.

2 Essential provisions of
the Radiation Act and
Decree
According to section 32 of the Radiation
Act, the responsible party shall organise
monitoring of radiation exposure and of
related working conditions at the place of
work to whatever extent is required by the
nature and scope of the practice.

Dose limits to persons engaged in radiation
work are specified in sections 3 and 4 of the
Radiation Act The measures needed to
restrict radiation exposure in an accident
situation are prescribed in section 8 of the
Decree.

According to section 9 of the Radiation
Decree, if the effective dose at work, in-
cluding the possibility of a work-related
occurrence leading to exceptional radiation
exposure in the course of work, is or may be
higher than 5 mSv a year, the radiation
exposure shall be monitored at the work-
place.

According to section 10 of the Radiation
Decree, the responsible party shall make
sure that data on persons engaged in radi-
ation work and the results of exposure
monitoring are recorded and reported to
Finnish Centre of Radiation and Nuclear
Safety for inclusion in the Dose Register. If
it is found or suspected that a dose limit
specified in sections 3-6 of the Radiation
Decree has been exceeded, the Finnish
Centre for Radiation and Nuclear Safety
shall be notified without delay.

According to section 11 of the Radiation
Decree, working conditions affecting radi-
ation exposure shall be determined and
monitored at the workplace in such a way
that undue radiation exposure can be de-
tected and prevented. According to section
12 of the Decree, methods and equipment
used for monitoring radiation exposure and
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the relevant working conditions are subject
to approval by the Finnish Centre for Radi-
ation and Nuclear Safety.

The handing over of data contained in the
Dose Register of the Finnish Centre for
Radiation and Nuclear Safety is prescribed in
section 34 of the Radiation Act The pro-
visions of the Act on Personal Data Registers
(471/87) and the Decree on Personal Data
Registers (476/87) also apply to the dose
registers of nuclear power plants.

3 Monitoring of radiation
exposure

3.1 General requirements

The licence-holder is responsible for ar-
ranging the measurement of external occu-
pational dose and the determination of dose
arising from the intake of radioactive sub-
stances at the nuclear power plant in a way
approved by the Finnish Centre for Radiation
and Nuclear Safety.

The radiation exposure of all persons in the
controlled area (see Guide YVL 7.9) shall be
monitored. Those working in the controlled
area shall carry a personal external radiation
dosimeter on the basis of which radiation
doses to workers are determined and are
regularly entered in the dose register. Pre-
viously incurred radiation doses must be
known before new work is started so as not to
exceed the dose limits.

Assessment of the circumstances of exposure
requires that the nuclear power plant has
measuring equipment and arrangements for
measuring work-specific external dose rate
and for determining potential surface con-
tamination and the concentration of radio-
nuclides in air. The determination of any
potential intake of radioactive substances by
workers and the measurement of surface
contamination on the skin and on the pro-
tective equipment of those leaving the con-
trolled area shall be arranged.

Apart from personal dosimeters, the nuclear
power plant shall have a system for con-
tinuously monitoring the accumulation of
individual dose arising from external radi-
ation in work from which a significant dose
may be incurred. The system shall also
enable efficient work-specific dose moni-
toring.

Any potential intake of radioactive sub-
stances shall be kept so low that the dose
incurred (internal dose) clearly remains
below the dose limits. Continuous moni-
toring of individual dose is not generally
relevant. However, the nuclear power plant
shall have sufficient arrangements for de-
tecting any intake of radioactive substances.

3.2 Monitoring of work-specific dose
and of working conditions

Occupational dose monitoring shall be used
to control work-specific exposure to radi-
ation, to collect data for the planning of
work and to ensure that work-specific radi-
ation protection measures are sufficient. The
dosimeters used in dose monitoring shall be
equipped with a display and a dose alarm
threshold that can be set. The system must
facilitate daily monitoring of work-specific
and individual external dose.

Factors affecting work-specific exposure
shall be monitored, e.g. external dose rate,
surface contamination and the radionuclide
concentration of air. On the basis of these
factors, the protective equipment to be used
in work, as well as any potential additional
dosimeters, shall be determined.

Data required for the determination of dose
based on internal activity shall be recorded,
e.g. the data in a work permit, work-specific
data on increased surface contamination and
radionuclide concentration of air, and also
data on any individual contamination re-
quiring radical decontamination measures.
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3.3 Recording of radiation doses

The results of dose measurements of persons
working in the restricted area shall be re-
corded and sent to the Finnish Centre for
Radiation and Nuclear Safety for inclusion in
the Centre's Dose Register. The licence-
holder is responsible for monitoring the doses
of those working in the restricted area
irrespective of their employer.

Dosimetry measurement data, dose data de-
rived from them and data on the calculating
method and the quantity to be measured shall
be recorded.

The employee shall be given the data about
his radiation doses on request. The licence-
holder shall deliver to the employer of a
temporary worker a monthly notification of
the doses received by the worker.

What is said above also applies to doses
received by foreign workers. The doses
received by Swedish workers shall be entered
also in the central dose register of the
Swedish nuclear power plants.

4 Measurement of
external dose
The system for measuring individual dose
arising from external radiation and the related
calibration and quality assurance procedures
shall have the approval of the Finnish Centre
for Radiation and Nuclear Safety. Interna-
tional standards and recommendations shall
be observed for applicable parts in the
system's design and use [5, 6, 7].

Data required in dose determination shall be
reliably maintained in the dosimeter for the
duration of the entire measurement period.
The dosimeters and their racks shall be
provided with identification numbers. Dosi-
meters in permanent use shall be provided
with an identification number and the user's
name.

Workers in the controlled area shall wear a
personal dosimeter in a manner facilitating
representative and visible measurement of
radiation dose. Besides the personal dosi-
meter, additional dosimeters shall be used if
various parts of the body will be unevenly
exposed to radiation and if effective dose
may significantly deviate from the reading
of the personal dosimeter. Appropriately
placed additional dosimeters shall also be
used whenever the dose to the skin or the
eyes may significantly exceed the dose
reading of the personal dosimeter.

Persons on a guided visit to the lowest zone
of the controlled area can be given a group-
specific dosimeter (see Guide YVL 7.9) to
register doses incurred by the group.

The maximum length of a personal dosi-
meter's measurement period shall not exceed
one month.

The personal dosimeter shall distinguish
between depth dose and surface dose [2], it
shall be capable of reliably measuring depth
dose arising from gamma radiation within
the range 0.1 mSv-1 Sv when photon energy
is from 80 keV to 3 MeV, and it shall also be
capable of detecting neutron doses.

Work which may involve a dose in excess of
the recording threshold shall be monitored
for neutron dose. Fuel transfers are an
example of such work. Dose measurement
by separate neutron dosimeters shall be
arranged whenever it is assessed that occu-
pational dose arising from neutron radiation
can exceed 0.5 mSv in a month.

Personal dosimeters shall be kept at the
entrance of the controlled area or in some
other way approved by the Finnish Centre
for Radiation and Nuclear Safety
— to monitor their use
— to minimise their exposure to background

radiation, ultraviolet radiation and strong
light

— to avoid reduction in the quality of
measuring arrangements due to humidity
or temperature of the dosimeter racks
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— to facilitate dosimeter reading and peri-
odical checking for surface contamina-
tion.

Dosimeters other than those of the nuclear
power plant can be taken to the controlled
zone only if it has been ensured that indi-
vidual doses are not recorded twice in the
dose register.

5 Determination of
internal dose
Dose in this connection means the accu-
mulated effective dose during a period of 50
years arising from the intake of radioactive
substances [2, 8].

For the determination of internal dose, the
nuclear power plant shall be provided with
equipment for monitoring internal activity
which is capable of detecting from the upper
body area any activity of ^ o which is a
hundredth part of the annual limit for intake.
Those working in the controlled area during
an annual maintenance outage shall, as a
rule, be checked with this equipment when
their work is accomplished. The measure-
ment requirement also applies to other out-
ages or repairs which may involve the intake
of radioactive substances by humans.

Internal radiation shall also be measured
whenever measurements to detect conta-
mination of the skin or protective clothing of
those leaving the controlled area, or some
other observation, indicate internal contami-
nation deviating from what is normal may
have occurred.

If, on the basis of the measurements, excep-
tional individual internal exposure is de-
tected, also other workers on the same
assignment shall be measured for internal
radiation, as deemed necessary.

Also the below groups shall be monitored
— a pre-selected group of the nuclear power

plant's permanent staff assessed to run the
greatest risk of internal contamination,
and

— to control internal doses caused by annual
maintenance and refuelling, a group se-
lected so that it represents each class of
work having the greatest risk of internal
contamination and represents all the sin-
gle work performances exposing workers
to contamination.

Gamma activity measurement equipment
capable of distinguishing between different
radionuclides shall be used for the moni-
toring. A sufficient number of workers shall
be chosen for the groups to obtain represen-
tative data on internal doses and contami-
nation. Excretion or other biological samples
shall be used, if necessary, for assessment of
internal dose. The time of the measurements
shall be so chosen that potential contami-
nation is best detected.

Dose arising from the intake of radioactive
substances shall be assessed on the basis of
measurements and the postulated time and
mode of exposure [9] and using a calculation
method approved by the Finnish Centre for
Radiation and Nuclear Safety.

6 Reporting of radiation
doses
Once a month, the licence-holder shall
report the individual external doses of work-
ers who have been engaged in radiation
work and are subject to dose monitoring, for
inclusion in the Dose Register of the Finnish
Centre for Radiation and Nuclear Safety. At
the same time, the personal details of
workers subject to dose monitoring, as well
as what work they did and when it was
started and accomplished shall be reported.

Internal doses shall be reported to the
Finnish Centre for Radiation and Nuclear
Safety within a month from the day the
internal activity was observed.

The recording level for a depth dose is
0.1 mSv. Doses below this level shall be
reported to the Dose Register as zero doses.
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Surface dose shall be reported to the Dose
Register separately if it exceeds the simul-
taneous depth dose by one third part.

The neutron doses measured shall be reported
to the Dose Register separately.

Doses caused by internal radiation shall be
reported to the Dose Register if, on the basis
of body activity measurements, the assessed
dose commitment exceeds 0.1 mSv. The
method of assessing doses exceeding the
reporting threshold and a description of the
exposure situation and circumstances shall be
sent to the Finnish Centre for Radiation and
Nuclear Safety for information.

Nuclear power plant operational reports shall
give the dose data required in Guide YVL 1.5.

7 Actions and reporting
in exceptional
situations
All events in which the worker dose limit is
noted to have been exceeded, or it is not clear
what individual doses have been incurred,
shall be notified without delay to the Finnish
Centre for Radiation and Nuclear Safety
according to Guide YVL 1.5. Other actions in
such a situation are presented in Guide ST 1.7
[1].

8 Regulatory control
The Finnish Centre for Radiation and Nuclear
Safety controls the operation of nuclear
power plants as described in Guide YVL 1.1.
The Centre monitors the implementation of
dose control at the plant site part of the
periodic inspection programme.

The Centre annually reviews the results of
the inservice inspection tests of the individual
dose monitoring system.

The Centre reviews the descriptions of the
measuring equipment and their number and
location at the plant site as part of the review

of the safety analysis report The Centre
further reviews the properties of the indi-
vidual dose monitoring equipment, the pro-
grammes for their test operation, periodic
inspection and calibration and the adminis-
trative actions relating to dose monitoring
and result reporting presented in the safety
analysis report, the radiation protection
guides and procedures.
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YVL guides
General guides

YVL 1.0 Safety criteria for design of nuclear power
plants, 12 Jan. 1996

YVL 1.1 The Finnish Centre for Radiation and
Nuclear Safety as the regulatory authority in control
of the use of nuclear energy, 27 Jan. 1992

YVL 1.2 Documents to be submitted to the Finnish
Centre for Radiation and Nuclear Safety concerning
the regulation of nuclear facilities, 11 Sept. 1995 (in
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YVL 1.3 Mechanical components and structures of
nuclear power facilities. Inspection licenses,
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YVL 1.4 Quality assurance of nuclear power plants,
20 Sep. 1991

YVL 1.5 Reporting nuclear power plant operation
to the Finnish Centre for Radiation and Nuclear
Safety, 1 Jan. 1995

YVL 1.6 Nuclear power plant operator licensing,
9Oct 1995

YVL 1.7 Functions important to nuclear power
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YVL 1.11 Nuclear power plant operating ex-
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YVL 1.13 Shutdowns at nuclear power plants, 9
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nuclear installations, Construction inspection,
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Systems

YVL 2.1 Safety classification of nuclear power
plant systems, structures and components, 22 May
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YVL 22 Transient and accident analyses for
justification of technical solutions at nuclear power
plants, 18 Jan. 1996

YVL 2.3 Preinspection of nuclear power plant
systems, 14 Aug. 1975

YVL 2.4 Primary and secondary circuit pressure
control at a nuclear power plant, 18 Jan. 1996 (in
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YVL 2.5 Pre-operational and start-up testing of
nuclear power plants, 8 Jan. 1991

YVL 2.6 Provision against earthquakes affecting
nuclear facilities, 19 Dec. 1988

YVL 2.7 Ensuring a nuclear power plant's safety
functions in provision for failures, 20 May 19%

YVL 2.8 Probabilistic safety analyses (PSA), 20
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Pressure vessels

YVL 3.0 Regulatory control of pressure vessels in
nuclear facilities. General guidelines, 11 Sep. 1996

YVL 3.1 Nuclear power plant pressure vessels.
Construction plan. Safety classes 1 and 2, 11 May
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YVL 3.2 Nuclear power plant pressure vessels.
Construction plan. Safety class 3 and class EYT,
21 June 1982

YVL 3.3 Pressure vessels of nuclear facilities.
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YVL 3.4 Nuclear power plant pressure vessels.
Manufacturer's competence, 16 December 19%
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YVL 3.7 Pressure vessels of nuclear facilities.
Commissioning inspection, 12 Dec. 1991

YVL 3.8 Nuclear power plant pressure vessels.
Inservice inspections, 13 Dec. 1993

YVL 3.9 Nuclear power plant pressure vessels.
Construction and welding filler materials, 6 April
1995 (in Finnish)

Buildings and structures

YVL 4.1 Nuclear power plant concrete structures,
22 May 1992

YVL 4.2 Steel structures for nuclear facilities,
19 Jan. 1987

YVL 4.3 Fire protection at nuclear facilities,
2 Feb. 1987

Other structures and components

YVL 5.1 Nuclear power plant diesel generators and
their auxiliary systems, 23 Jan. 1997 (in Finnish)
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YVL 5.2 Nuclear power plant electrical systems and
equipment, 23 Jan. 1997 (in Finnish)

YVL 5.3 Regulatory control of nuclear facility
valves and their actuators, 7 Feb. 1991

YVL 5.4 Supervision of safety relief valves in
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YVL 5.6 Ventilation systems and equipment for
nuclear power plants, 23 Nov. 1993 (in Finnish)

YVL 5.7 Pumps at nuclear facilities, 23 Nov. 1993
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YVL 5.8 Hoisting appliances and fuel handling
equipment at nuclear facilities, 5 Jan. 1987

Nuclear materials

YVL 6.1 Control of nuclear fuel and other nuclear
materials required in the operation of nuclear power
plants, 19 June 1991

YVL 6.2 Fuel design limits and general design
criteria, 15 Feb. 1983

YVL 6.3 Supervision of fuel design and manufactu-
re, 15 Sept. 1993

YVL 6.4 Transport packages for nuclear material
and waste, 9 October 1995

YVL 6.5 Supervision of nuclear fuel transport,
12 October 1995 (in Finnish)

YVL 6.6 Surveillance of nuclear fuel performance,
5 Nov. 1990

YVL 6.7 Quality assurance of nuclear fuel, 23 Nov.
1993

YVL 6.8 Handling and storage of nuclear fuel,
13 Nov. 1991

YVL 6.9 The national system of accounting for and
control of nuclear material, 23 Nov. 1993 (in
Finnish)

YVL 6.10 Reports to be submitted on nuclear
materials, 23 Nov. 1993 (in Finnish)

YVL 6.11 Physical protection of nuclear power
plants, 13 July 1992 (in Finnish)

YVL 6.21 Physical protection of nuclear fuel
transports, 15 Feb. 1988 (in Finnish)

Radiation protection

YVL 7.1 Limitation of public exposure in the
environment of and limitation of radioactive
releases from nuclear power plants, 14. Dec. 1992

YVL 7.2 Evaluation of population doses in the
vicinity of a nuclear power plant, 23 Jan. 1997 (in
Finnish)

YVL 7.3 Evaluation of models for calculating the
dispersion of radioactive substances from nuclear
power plants, 23 Jan. 1997 (in Finnish)

YVL 7.4 Nuclear power plant emergency response
arrangements, 23 Jan. 1997 (in Finnish)

YVL 7.5 Meteorological measurements of nuclear
power plants, 28 Dec. 1990

YVL 7.6 Monitoring of discharges of radioactive
substances from nuclear power plants, 13 July,
1992

YVL 7.7 Radiation monitoring in the environment
of nuclear power plants, 11 Dec. 1995

YVL 7.8 Environmental radiation safety reports of
nuclear power plants, 11 Dec. 1995 (in Finnish)

YVL 7.9 Radiation protection of nuclear power
plant workers, 14 Dec. 1992

YVL 7.10 Monitoring of occupational exposure at
nuclear power plants, 29 Aug. 1994

YVL 7.11 Radiation monitoring systems and equip-
ment for nuclear power plants, 20 Dec. 1996 (in
Finnish)

YVL 7.18 Radiation protection in the design of
nuclear power plants, 20 Dec 1996 (in Finnish)

Radioactive waste management

YVL 8.1 Disposal of reactor waste, 20 Sept 1991

YVL 8.2 Exemption from regulatory control of
nuclear wastes, 19 March 1992

YVL 83 Treatment and storage of radioactive
waste at a nuclear power plant, 20 Aug. 1996

The YVL-guides without any language marking
are available both in English and Finnish.


