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INSTITUTE OF RADIATION PROTECTION

In the event af any differences
in interpretation af this guide,
the Finnish version shall take
precedence over this translation

DOSE AND RELEASE LIMITS POR NUCLEAR POWER PLANTS

1
GENERAL

General provisions on radiation protection applicable ta
nuclear power plants are set forth in the Act on Radiation
Protection (174/57, 1/65), Statute on Radiation Protection
(328/75, 393/58, 545/68) and the Reso1ution (594/68) of the
Ministry af Health and Social Welfare. They define the
dose limits for persons living under the influence af a
radiation source as well as stipulate certain concentration
limits - derived from the dose limits - that shall Dot be
exeeeded when releasing radioactive materials into the
environment. However, when a nuclear power pIant or reIated
activity involving great amounts of radioactive materia1 is
concerned, the authorities will, under Resolution 594/68,
separately determine the quantities of radionuclides that
may be discharged from the pIant into air and water. This
guide provides the basis for these special regulations
relating to the nuclear power pIants.

Accarding to the hasic principles af radiation protection
adopted hy the ICRP, alI unnecessary exposure to radiation
shauld he avoided, in other words, the doses that result from
certain activity must he justifiable from the henefit, which
could not be achieved by any other means. Such an approach shall
he appIied to the licensing review of nucIear power p1ants
as well. Also, is must he assured that the doses are kept as
low as reasenably achievahle, taking into account social
and economic considerations.

This guide is an application ef the Inter-Nordic recommendations
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"Basic Princip1es for the Limitation of Re1eases of
Radioactive Substances from Nuc1ear Power Stations"
(1976) to the Finnish conditions.

In conformity with principles expressed in the recornmendation,
the releases from nuc1ear power plants are restricted to
such extent that the doses received by individua1s living
within the spehere of influence of the plant arnount on1y to
a fraction of the dose Iimits set forth in Resolution 594/68
of the Ministry of Health and Social Welfare. Also, this guide
provides limits aiming at a stringent limitation of the average
population dose in the future, foreseeing a situation when
large numbers of nuclear power plants of this type are in
operation alI over the world.

The numerical limits reIating to the design of nuclear power
plants given in the guide represent the position taken by the
radiation protection authorities on what level of protection
is considered achievable with reasonable effort.

Calculation of doses is dealt with in Guide YVL 7.2.

2

SCOPE

This guide provides limits for releases of radioactive materials
from light-water-cooled nuclear power plants under normal
operating and accident conditions as well as dose limits for the
population living in the environment.

3

DEFINITIONS

Dose The term "dose", as used in this teet, means dose equivalent.
The dose equivalent H is the praduct af D x Q x N at the given
point af tissue, where D is the absorbed dose, Q the quality
faetor and N the product of other modifying factors of the
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radiation field. The absorbed dose is the quotient af
de/dm where de is the average energy absorbed in a volume
element of the exposed tissue and dm is the mass of the
volume element. The unit of the dose equivalent is remo
The unit of the absorbed dase is:

(Gray (Gy) (1 Gy 3/kg)

Dose Corrunitment
Dose corrunitmentmeans the infinite time integral of the
average dose rate in a given population (calculated per
caput) due to a specified action or decision. If the dose rate
is integrated over a limited period of tine, the term
incomplete dose corrunitmentis used.

Collective Dose
If the number of individuals who receive doses between
H and H + dH is N(H)dH, the collective dose is

HN(H) dH
where the integration is carried over the population
monitored. When the entire world population is considered,
the term "global collective dose" is used.

Critical Group
A group of individuals representing the population being
monitored who receive the highest e~posure from a given source
of radiation and who are to a great extent homogeneous with
respect to factors that affect the magnitude of the dose.

PIant
"Plant" refers to alI units on the site.

Normal Operation
The following operating conditions are classified as normal
operation

normal power operation, start-up and shutdown
normal hot standby condition and cold shutdown
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inc1uding refue1ling
routine inspection, testing and maintenance
order1y changeover to station service power
upon 10ss of off-site power

Abnorma1 Operation
Anticipated transients occuring at moderate frequency
caused by ma1functions which require no safety system actuation
except for a reactor trip.

Operating Conditions
Conditions that arise during normal and abnorma1 operation
of the p1ant.

Accident Conditions
Conditions resulting from fai1ures which require safety
systern actuation in addition to a reactor trip or which
1ead ta exceptiona11y high releases of radioactive materia1s
inside the plant or off the site baundary, for example in
connection with the handling of fue1 or radioactive waste.

Concervative Expectation Va1ve af Dose

Da

where Ai is
(within one
i accident.

- L: Ai. D
- i l,

the probability for
year) and D. is the

"

the accident af type i
dose resulting from type

4

DOSE AND RELEASE LIMITS

The limits are divided into design 1imits and aperative
limits.
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Design limits are given as dose limits separately
for operating conditions and accident conditions.

Only those radionuclides, discharge and expo sure pathways
that significantly contribute ta the dose are considered.

Guide Dose Limit

Who1e body
Thyroid
Other individua1
organ

10 mrem
30 mrem

30 mrem

The 1imit is concerned with the average dose comitment
received by the critical group resulting from plant
operation during any one year.

The plant sha11 be so designed that this dose 1imit, averaged
over a period of one year, wi11 probably not be exceeded
routine releases notwithstanding.

Co11ective Guide Dose Limit

Whole body
Thyroid

This 1imit is given
power reactor. This
commitment over 500
to operation in any

1 manrem/M\~

1 manrem/MW

as a global collective dose per insta1led
1imit i5 app1ied to the co1lective dose
year resulting from activites relating
one year, considering the whole fuel cycle.

The radiation doses received by the plant personnel are not
taken into account when applying the collective dose limit
(see Guide YVL 7.9).



INSTITUTE OF RADIATION PROTECTION GUIDE YVL 7.1
6

The plant shall be so designed that this dose lirnit,
averaged over a period af one year, will probably not be
exeeeded rontine releases notwithstanding. This requirernent
is parallel with the guide dose limit for individuals and,
in practice, the limit whieh results in smaller releases of
radioactive materials is binding.

If only the nuclear power plant itself is considered in
the caleulation of the eollective dose, the co1Iective dose
limit is reduced to haIf of its value.

Design Basis Accident Dose Limit

Whole body
Childls thyroid

25 rem
150 rem

This limit provides the ultimate basis for the design of
plant safety systems and is applied to the dose commitment
received by a hypothetical unprotected individual standing
on the site boundary as a result of a design basis accident.

The design basis accident shall he defined 80 that its consequences
are, as a minurnum, as severe as those caused by the breaking
of the largest pipe in the reaetor primary coolant systern.

Callective Accident Dose Limit

Whole body
Thyroid

0.1 manrem/Mvv
o . 1 manr em/r1W

This limit is concerned with the conservative expectation vaIue
af the global co11ective dose per installed power reactor.
The limit is applied ta the collective dose commitment resulting
from activities regarded as accident conditions, condidering
the whole fuel cycle.

The radiation doses received by the plant personnel will not
be considered when applying the collective accident dose limit.
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The plant shall be 50 designed that this dose limit,
averaged over any one year, will probably not be exceeded.

If only the nuclear pawer plant itself is considered in
the calculation of the collective accident dase Iimit,
the Iirnit is reduced to haIf of its vaIue.

4.2
Operative Limits

As a rule, operative Iimits are expressed in terms af
reIease limits derived from dose limits. They are not based
on direct dose monitoring bacause of the difficulties in mea-
suring law doses with a sufficient degree af accuracy. If,
however, the monitoring results measured in the environment
indicate that the doses in the critical group are suhstantially
higher than what is expected from the releases, release
limits shall he made stricter.

Guide Release Limit
This Iimit must be determined considering alI the radio-
nuclides or groups of radionuclides ta he released from the
plant and given such a vaIue that the individual and collective
guide dose limits are not exceeded. This Iimit is appIied ta
releases taking place during a period of one year but a shorter
period may be used, too. The release rate correspanding to
the guide release limit is referred ta as "the guide release
rate".

The plant shauld be opera ted 50 that the guide release limit
is not exceeded. Ta accomplish this, actian must he taken
when the limits set forth below are exceeded.
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Release Rate Requiring Carrective Actian

2 x guide release rate (averaged aver
three manths)

If the release rate exceeds this vaIue, the operatar
af the plant is abliged ta make a nate af it in the daily
repart submitted ta the Institute af Radiatian Pratectian
as well as ta take actian ta identify the cause af excessive
releases in arder ta stop them.

If the release rate temporarily exceeds 10 x the guide
reIease rate, a note af it must be made in the daily repart
and corrective action taken immediateIy.

The cause af excessive releases and the action taken shall
be delineated in the narmal release reports to be submitted
ta the Institute of Radiation Protectian. Reporting
requirements are set forth in Guide YVL 7.8.

Release Rate Requiring Authority Action

5 x guide release limit (averaged over 24 hr)

If the release rate exceeds this value, the aperatar af the
plant is abliged ta natify the Institute af Radiatian Pra-
tectian by means af a special repart as required by Guide
YVL 1.5 as well as to take actian ta identify the cause af
excessive releases in order ta stop them.

If it is obvious in a case like this that the continued
aperatian af the plant wauld result in exceeding 5 x the
guide release limit (total annual release), the authorities
will issue instructions on plant operation which may require
power reduction or interruption of operatian.
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Re1ease Limit for Planned Intermittent Releases

5 x guide release rate (averaged over 24 hr)

Such a release is subject to prior approval by the
Institute of Radiation Protection.

The quantities of released radioactive materials,
release rates as well as the time of beginning and
termination af the release shall be given in the normal
re1ease reports submitted to the Institute of Radiation
Protection.

Dose Limit Requiring Unconditiona1 Shutdown

Who1e body
Thyroid
Other individual
organ

500 mrem
1500 mrem

1500 mrem

The plant or plant unit involved sha1l be unconditional1y
shut-down, if dose measurements or environmenta1 monitoring
resu1ts indicate that the dose conunitment to the critical
group resulting from activities re1ating to operation during
one year would exceed this limit.

5

RECO~~1ENDATIONS, LITTERATURE
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on The Applicabi1ity of Current International Radiation
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