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Authorization 
Under section 70, paragraph 2, of the Radiation Act (592/91), the Finnish Centre for Radiation 
and Nuclear Safety issues general instructions, known as Radiation Safety Guides (ST Guides), 
concerning the use of radiation and operations involving radiation. 

The Radiation Act stipulates that the party running a radiation practice is responsible for the safety 
of the operations. The responsible party is obliged to ensure that the level of safety specified 
in the ST Guides is attained and maintained. 

The instructions given in the ST Guides on actions and procedures are not absolutely binding, 
but if the responsible party intends to use a procedure or method differing from those presented 
in an ST Guide, he must be able to prove that the procedure or method chosen ensures the same 
level of safety as that specified in the ST Guide. 

Radiation Protection Guides (SS Guides) issued before 1992 and listed at the end of this guide 
remain in force until further notice. SS Guides will be replaced by ST Guides whenever the need 
arises to alter their contents. 

Translation. Original text in Finnish. 
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1 General 
The maximum values for radiation exposure 
given in the 2nd chapter of the Radiation 
Decree (1512/91) apply to the utilization of 
ionizing radiation, to any practice involving 
the exposure of humans to ionizing radiation, 
and to the use of nuclear energy. According 
to section 32 of the Radiation Act (592/91) 
the Finnish Centre for Radiation and Nuclear 
Safety (STUK, the Finnish-language 
abbreviation) shall issue instructions on the 
monitoring of radiation exposure and on the 
application of the dose limits. 

This guide presents the principles to be 
applied to calculating the equivalent dose and 
the effective dose, instructions on application 
of the maximum values for radiation 
exposure and instructions on monitoring of 
radiation exposure. In addition, the 
measurable quantities to be used in 
monitoring the radiation exposure are 
presented; these quantities are needed for 
estimating the equivalent dose and the 
effective dose. 

2 Equivalent dose and 
effective dose 
In the practice of radiation protection the 
computational quantities equivalent dose and 
effective dose are used for estimating the 
probability of harmful late effects resulting 
from exposure to radiation. These late effects 
include cancer and such detriment to germ 
cells that is inheritable to the offspring 
(genetic harm). 

Equivalent dose is used for estimating the 
harmful effects of irradiation on the organ or 
tissue under consideration. The equivalent 
dose in an organ or tissue is obtained by 
multiplying the absorbed dose in the organ or 
tissue by a weighting factor whose value 
depends on the type and energy of the 
radiation. If the radiation is composed of 
more types and energies of radiation than just 
one, the equivalent dose is given by the sum 
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of the equivalent doses from the contributing 
radiations. The radiation weighting factors to 
be used for calculating the equivalent dose 
are given in Tabk Al of Appendix A. 

The unit of equivalent dose is sievert (1 Sv = 

Effective dose is used for estimating the 
harmful effects of irradiation on humans. The 
effective dose is the weighted sum of 
equivalent doses in all the organs and tissues 
of the body, with weighting factors (tissue 
weighting factors) depending on the organ or 
tissue. The tissue weighting factors to be 
used for calculating the effective dose are 
given in Table A2 of Appendix A. 

The unit of effective dose is sievert (Sv). 

Hereafter, when discussing radiation dose or 
dose, the equivalent dose in a specified organ 
or tissue, or the effective dose is to be ment 
according to the pertinent subject. 

The rigorous definitions of equivalent dose 
and effective dose are presented in Appendix 
A. This Appendix discusses also the 
quantities used for monitoring radiation 
exposure. 

3 Maximum values of 
radiation exposure and 
their application 
One of the main crteria to the acceptability 
of radiation utilization is to keep the 
resulting radiation exposure as low as is 
reasonably achievable. The responsible party 
is required to take all measures to improve 
radiation safety that can be considered 
justified while taking into account the nature 
and costs of these measures and the effects 
on radiation safety. Complying with this 
principle is required even if the exposure 
does not exceed the maximum values 
presented below. 
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The Radiation Decree gives dose limits for 
two person categories. The dose limits of 
section 3 of the Radiation Decree apply to 
occupationally exposed persons (radiation 
workers) and the other dose limits given in 
section 5 apply to other than occupationally 
exposed persons. In addition, the dose limits 
that are given in section 4 of the Radiation 
Decree apply to pregnant women and are 
intended to protect the fetus. 

If a person is exposed to both external and 
internal irradiation, the dose resulting from 
the external sources and the committed dose 
resulting from intaken radionuclides shall be 
summed. In »his case particular care must be 
taken to ensure that the total exposure does 
not result to exceeding of any of the dose 
limits. 

In applying the dose limits shall not be taken 
into account the radiation exposure caused by 
medical procedures to a person being 
examinated or treated. 

The dose limits that are given in section 8 of 
the Radiation Decree shall be applied ic 
measures taken in an accidental situation in 
order to restrict the radiation hazard and 
bring the radiation source under control. 

3.1 Dose limits in radiation work 

Work is classified as radiation work if the 
effective dose at work including the 
possibility of and occurrence leading to 
exceptional radiation exposure in the course 
of work, is or may be higher than S mSv a 
year. 

The annual dose of a radiation worker must 
not exceed the dose limits issued by the 
Radiation Decree. The dose limits are 
presented in Table I. 

The dose in a year shall be calculated to 
correspond to a calendar year. The five year 
period referred to in the table means five 
calendar years: the first period consists of the 
years 1992 - 1996, the second period con
sists of the years 1993 - 1997 etc. 

Table I. Dose limits in radiation work. 

Application Dose limit 
mSv in a year 

Effective dose 20' 

Equivalent dose in 
• the lens of the eye 150 
•the skin 500 
• the hands and feet 500 

* 20 mSv per year as an average over 
five years; the effective dose shall not 
exceed 50 mSv in any single year. 

The equivalent dose at any point on the skin 
of a radiation worker snail not exceed 
500 mSv. This dose in the skin shall be 
calculated as an average over an area of at 
most one quadrat centimetre, and the depth 
under consideration is set to be 0.07 mm. If 
there is no accurate dose estimate available 
for a point-like beta radiation source in 
contact with the skin, for example a hot 
particle, one may assume that the equivalent 
dose of 500 mSv is not exceeded when the 
total beta emission does not exceed 109 beta 
particles. 

For the monitoring of the equivalent dose in 
the lens of the eye the depth under 
consideration is set to be 3 mm. 

Once pregnancy has been declared the 
equivalent dose from external radiation on 
the surface of the lower trunk of the pregnant 
woman shall not exceed the value 2 mSv, 
and the effective dose caused by 
radionuclides that are liable to be hazardous 
to the fetus shall not exceed 1 mSv upon 
entering the body The objective is that the 
dose in the fetus stays below 1 mSv during 
the pregnancy. This is generally achieved if, 
after the declaration of the pregnancy, the 
depth dose of the lower trunk (see item A.2.2 
of Appendix A) does not exceed 2 mSv and 
if the intakes of radionuclides hazardous to 
the fetus stay below 1/20 of the annual limit 
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on intake (see item 3.2). Radon intaken with 
inhaled air ;n the lungs of a woman is 
considered not to be a radionuclide hazardous 
to the fetus since it does not significantly 
expose the fetus. 

According to section 37 of the Radiation Act 
the lower age limit for a person employed in 
radiation work is eighteen. A younger person 
can take part in radiation work only if it is 
necessary for training purposes. STUK will 
give individual instructions, for the dose 
limits for 16 - 18 year old persons in 
professional training. The maximum values 
given in section 5 of the Radiation Decree 
shall be applied to persons younger than 
16 years (see item 33). 

3.2 Derived limits in radiation work 

Annual limits on intake and lirmts on 
radionuclide concentrations in air have been 
derived for various radionuclides and for 
their chemical compounds for the purpose of 
monitoring internal radiation dose. 

The annual limit on intake (ALI) is the 
activity of a radionuclide whose intake will 
result to a committed effective dose equal to 
the dose limit. 

The Derived Air Concentration (DAC) of a 
given radionuclide is the mean activity 
concentration of the radionuclide in air which 
allows a person to work 2 000 hours in a 
year without exceeding the dose limits. The 
derived air concentration has been calculated 
by dividing the annual limit on intake (ALI) 
of the considered radionuclide by the quantity 
of air inhaled during the workhours (2 400 
m3 in a year). 

ST Guide 1.S gives the annual limits on 
intake for radionuclides and the derived air 
concentrations for certain gases. 

3.3 Other maximum values 

The use of radiation shall be planned and 
organized so that the doses to persons other 
than those engaged in radiation work do not 

exceed the dose limits in section S of the 
Radiation Decree. These dose limits apply 
only to the utilization erf radiation and to the 
use of nuclear energy. They shall not be 
applied to the exposure to natural radiation. 
The dose limits are presented in Table II. 

Table II. Other dose limits. 

Application Dose limit 
mSv in a year 

Effective dose 1 

Equivalent dose in 
- the lense of the eye IS 
- the skin 50 

The equivalent dose in the lense of the eye 
and in the skin are determined as stated in 
3.1. 

No specific limits are provided for the 
equivalent dose in the hands and feet, but the 
limit for the equivalent dose in the skin 
applies also to the skin of the hands and feet. 

4 Application of the 
maximum values to 
natural radiation 

4.1 Natural radiation 

Natural radiation means ionizing radiation 
that originates in space, or refers to 
radioactive materials that occur in nature and 
are not used as radiation sources. 

When necessary, the responsible party is 
required to investigate the radiation exposure 
originating from natural radiation as required 
in section 45 of the Radiation Act. Oper
ations involving such radiation exposure may 
include: 

5 
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working in mines, excavation sites or 
underground spaces where there is 
a notable amount of radon in the air, 
working in other places where there is 
a notable amount of radon in the air, 
handling or storing materials that 
contain notable amounts of natural 
radionuclides and 
regular working in aeroplanes on flight 
routes where the radiation exposure 
caused by cosmic radiation may be 

If the investigation shows that, even after the 
measures to reduce the exposure, die 
effective dose at work can exceed S mSv in 
a year, the work shall be classified as 
radiation work. In this case the responsible 
party shall provide for the monitoring of the 
radiation exposure and health surveillance of 
the employees as prescribed in the Radiation 
Act and in the Radiation Decree. 

The dose limits given in section 3 of the 
Radiation Decree shall be applied to natural 
radiation when the work has been classified 
as radiation work. The dose limits given in 
section S of the Radiation Decree shall not be 
applied to natural radiation. 

If a pregnant worker is exposed to natural 
radiation from other sources than radon, 
special measures shall be taken, if necessary, 
to ensure that the dose limits given in section 
4 of the Radiation Decree to protect the fetus 
are not exceeded. 

4.2 Radon at workplaces 

Natural radionuclides, mainly radon (mRn), 
may spread in the inhaled air of workplaces 
from the crust of the earth, either directly or 
with disposable water. 

The upper limits for radon content of indoor 
air*, aimed to limit the radiation exposure 
from the inhaled air of workplaces, are 
presented in Table III. These limits are also 
applied to public buildings and to other 
places comparable to them. ST Guides 
discussing the limitation of the radiation 

exposure m mines and excavation workplaces 
have been issued separately. 

Table III. The upper limit for radon content 
of die inhaled air of workplaces. The radon 
consentration have been calculated so that 
die effective dose of die worker does not 
exceed 5 mSv in a year given diat die 
workhours of die Table are observed 

Annual 
workhours 

Radon concentration* 
(Bq/m5) 

Regular workhours 400 
Less than 600 hours 1000 
Less man 300hours 2000 
Less than 100 hours 6 000 

If the radon concentration in the air at the 
workplace, as measured or estimated from 
measurements and averaged over the 
workhours in a year, exceeds the concen
trations presented in the Table, the employer 
shall take measures to reduce the radon 
concentration. The higher a radon concen
tration is observed the more urgent the 
measures shall be. 

If the measures to repair do not, in spite of 
sufficient efforts, reduce the radon 
concentration averaged over the workhours in 
a year below the concentrations shown in the 
Table, the work shall be classified as 
radiation work. 

4.3 Natural background radiation 

When determining the radiation dose to the 
employee, the part caused by natural 
background radiation is subtracted from the 
dose. Background radiation includes, among 
other things, the internal irradiation due to 
potassium-4C in the body and the external 
irradiation due to cosmic radiation at the 
ground level. Also the irradiation due to 
radionuclides of the earth's crust shall be 

More rightfully, the quantity is the activity 
concentration. 
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considered as background radiation unless 
otherwise has been concluded on the basis of 
the investigation referred to in section 45 of 
the Radiation Act. 

5 Monitoring of radiation 
exposure in radiation 
work 
According to the Radiation Decree the 
working conditions affecting the radiation 
exposure shall be determined and monitored 
at the workplace in such a way that undue 
radiation exposure can be detected and 
prevented. Methods and equipment used for 
monitoring radiation exposure and for the 
relevant working conditions are subject to 
approval by STUK. 

The radiation dose to a person shall be 
determined by measurement or by calculating 
methods. In addition, biological dosimetry is 
used to estimate a received or suspected dose 
of exceptional magnitude. 

A verified or suspected exceeding of a dose 
limit, or of a constraint lower than the dose 
limit, as referred to in section 6 of the 
Radiation Decree and given specifically for 
the pertinent operation, shall be notified 
separately and immediately to STUK. 

The data of the radiation exposure of 
radiation workers shall be reported to the 
Dose Register at STUK. The instructions for 
monitoring of personal radiation doses, for 
reporting dose data to the Dose Register and 
for proceeding in damage and accident 
situations are given in SS Guide 5.5. 

5.1 External irradiation 

The persona] radiation exposure due to 
external irradiation is monitored by using 
personal dosemeters. The definitions of the 
quantities to be measured, the depth dose and 
the surface dose, are presented in section 
A.2.2. of Appendix A. 

The limit on the effective dose will not be 
exceeded if the measured value for the depth 
dose will not exceed 20 mSv in a year. The 
limit on the equivalent dose m the skin will 
not be exceeded if the measured value for the 
surface dose will nowhere exceed 500 mSv 
in a year. The annual equivalent dose in the 
knse of the eye or in the extremities is 
estimated from the depth dose and the 
surface dose, or from separate measurements, 
if necessary. 

Exposure conditions can be monitored by 
measurements of the external irradiation at 
the workplace or in the environment. 

5.2 Internal irradiation 

Intakes of radionuclides are monitored by 
measurements of excretions, by whole body 
counting or by measurements specific to the 
organ under consideration. 

The exposure conditions at the workplace can 
be monitored by measurements of surface 
contamination. The concentration of 
radionuclides in air is monitored by using 
meters intended for the measurement of the 
activity concentration, or with aid of samples 
obtained by using air samplers. 

The radiation exposure of the employees 
from radon shall be monitored by radon 
concentration measurements and accounting 
of workhours at workplaces where the 
effective dose due to radon inhaled with air 
exceeds 5 mSv in a year. 

The dose limits will not be exceeded, with 
respect to a single radionuclide, if the annual 
limits on intake and the concentration limits 
will not be exceeded. If a person is exposed 
to several radionuclides, intakes of radio
nuclides shall be lower than the annual limits 
on intake, and the concentration of the radio
nuclides in air shall be lower than the 
concentration limits, such that the dose limits 
given in Table I are not exceeded. A more 
thorough discussion of the monitoring of in
ternal irradiation is presented in ST Guide 
1.5. 

7 
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A.1 Computational quantities for radiation protection 

Equivalent dose and effective dose are computational quantities that are used in 
radiation protection for estimating the detrimental bte effects of radiation on man. 

A.1.1 Equivalent dose and effective dose 

Equivalent dose and effective dose are based on the average absorbed dose in an organ 
or tissue, Dj, that is also briefly referred to as the organ dose. 

The tissue- or organ-average absorbed dose, D^ is defined as below: 

DT = h. . (Al) 
mT 

where eT = the total energy imparted by ionizing radiation to the tissue or organ T 
and 
mT = the mass of the tissue T. 

The unit of the tissue- or organ-average absorbed dose is gray (1 Gy = 1 J/kg). 

Later, all tissues and organs arc referred to as tissue. 

Equivalent dose, Hj, in the tissue T is the sum of average absorbed doses multiplied 
by the radiation weighting factors: 

IIT = T.wRD 
K 

T* > (A2) 

where wH = the weighting factor for radiation R and 
DTf = the average absorbed dose from radiation R in tissue T. 

The unit of the equivalent dose is sicvert (1 Sv = 1 J/kg). 

The probability of the manifestation of detrimental late effects of radiation is affected 
not only by the dose, but also by the quality of the radiation (type and energy of 
radiation). The use of radiation weighting factors is an attempt to include this effect. 
The weighting factor of a specific type and energy of radiation has been set with the 
intention to be proportional to the relative biological effectiveness (RBE) of the 
radiation for the detrimental late effects at low doses. 

For calculating the equivalent dose the radiation weighting factors specified by the 
International Commission on Radiological Protection (ICRP) are used. These weighting 
factors arc presented in Table Al . 

10 
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Table Al. Radiation weighting factors w„ (2). 

Type and energy of radiatmi 

Photons, all energies 

Electrons* and muons, all energies 

Neutrons, energy 
lower than 10 keV 
highCT than 10 keV but lower than (or equal to) 100 keV 
higher than 100 keV but lower than (or equal to) 2 MeV 
higher than 2 McV but lower than (or equal to) 20 MeV 
higher than 20 McV 

Protons", energy higher than 2 McV 

Alpha particles, fission fragments, heavy nuclei 

Excluding Auger electrons emitted from nuclei bound to the 1 
** Other than recoil protons 

"k 

1 

1 

5 
10 
20 
10 
5 

5 

20 

>NA-molecule 

If needed, STUK will give guidance for calculating the equivalent doses from radiation 
types and energy whose weighting factors are not given in the Table. 

The detrimental late effects caused by irradiation depend, besides the dose and the type 
and energy of the radiation, also on the irradiated tissue. The risk of radiation induced 
harm varies with the tissue. 

Effective dose enables one to estimate the detrimental late effects of irradiation on man 
irrespective of the uniformity of the dose distribution m the body. The effective dose, 
E, is the sum of equivalent doses in all the tissues and organs of the body weighted by 
the tissue weighting factors wT: 

E - £ *vT llr , 
T 

(A3) 

where wT = the weighting factor for tissue T and 
IIT = the equivalent dose in tissue T. 

The unit of the effective dose is sievcrt (Sv). 

For calculating the effective dose the tissue weighting factors specified by the ICRP are 
used. These weighting factors are presented in Table A2. When the dose limits are 
being applied, the weighting factors arc to be used as such for calculating the effective 
dose in both males and females. 

11 
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Table A2. Tissue weighting factors wT [2]. 

Tissue or organ 

Gonads 
Bone marrow (red) 
Colon 
Lung 
Stomach 
Bladder 
Breast 
Liver 
Oesophagus 
Thyroid 
Skin 
Bone surface 
Remainder 

wT 

0.20 
0.12 
0.12 
0.12 
0.12 
0.05 
0.05 
0.05 
0.05 
0.05 
0.01 
0.01 
0.05 

The weighting factor for the remainder is used for weighting the average equivalent 
dose in the tissues not mentioned in the Table. The average equivalent dose is the 
mass-average equivalent dose in these tissues. The recommendations of the ICRP [2] 
lists other tissues and organs that can be included when calculating the dose. If the 
equivalent dose in a tissue is in excess of the highest dose in any of the twelve tissues 
mentioned in the Table, the value of 0.025 is used for the weighting factor of that 
tissue. In this case the equivalent dose in the rest of the remainder tissues is weighted 
by the factor of 0.025. 

The tissue weighting factors have been selected such that each factor represents the 
contribution of that organ or tissue to the total detriment when the whole body is 
uniformly expo .ed to radiation. This selection method of the weighting factors causes 
the sum of the tissue weighting factors to equal unity. 

The effective dose can be computed also from the average absorbed doses as: 

E = E wT E wK DT , (A4) 

where wH = the weighting factor for radiation R, 
wT = the weighting factor for tissue T and 
DTR = the average absorbed dose in tissue T delivered by radiation R. 

12 
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A. 1.2 Committed equivalent dose and committed effective dose 

Intake of radionuclides may expose the person a long time after the intake. When 
assessing the dose from internal irradiation, the dose resulting during the long time 
span is regarded as being received wholly at the year of the intake. 

The quantities committed equivalent dose and committed effective dose are defined for 
the purpose of computing the equivalent dose and the effective dose resulting from a 
single intake of radioactive material. 

The committed tissue or organ equivalent dose (in tissue T), Hj(50), is the equivalent 
dose in this tissue resulting from a single intake of radioactive material. For adults, the 
committed equivalent dose is computed for a period of 50 years (SO a) from the intake: 

HpO) = {''**'Htfdt, (AS) 

where H^t) = the equivalent-dose rate in tissue T at time t and 
t0 = the time of the intake. 

For persons younger than eighteen years, the committed equivalent dose is calculated 
for a period of 70 years; this quantity is denoted as Hj(70). 

The committed effective dose, E(50), is the sum of the committed equivalent doses in 
all tissues multiplied by the tissue weighting factors: 

£(50) = £ ^ ^ 5 0 ) , ( A 6 ) 

where wT = the weighting factor for tissue T and 
Hj(50) = the committed dose equivalent in tissue T as computed for a time 
span of 50 years. 

For persons younger than eighteen years, the committed effective dose is calculated for 
a period of 70 years. In this case the committed effective dose is denoted as E(70). 

The unit of committed equivalent dose and of committed effective dose is sievert (Sv). 
The committed effective dose is recorded in the Dose Register for the year of the 
intake. 

If a person is exposed to more than one radionuclide the committed effective doses 
resulting from the various radionuclides shall be summed. 

A.2 Measurable quantities for dose estimation 

The equivalent dose and the effective dose are computational quantities that cannot be 
measured directly. Therefore, measurable quantities that provide sufficiently accurate 
approximations of the effective dose and of the equivalent doses in specific organs are 
needed for monitoring external irradiation. Respectively, activity and quantities derived 
from it are measured for monitoring internal irradiation. 

13 
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A.2.1 Absorbed dose and dose equivalent 

The basic quantity of radiation measurements, the absorbed dose, D, is defined as 

D = *L , (A7) 
dm 

where d£ - the mean energy imparted by ionizing radiation to the matter of a mass 
element and 
dm = the mass of the mass element. 

The unit of the absorbed dose is gray (Gy). 

The dose equivalent, H. is the product of the absorbed dose and the quality factor of 
the radiation: 

(A8) H = QD, 

where Q = the quality factor of the radiation at the considered point and 
D - the absorbed dose. 

The unit of the dose equivalent is sievert (Sv). 

The quality faaor of the radiation, Q, is a physical quantity that is based on the linear 
energy transfer (LET) of the radiation. It has been assumed that this quantity describes, 
with a sufficient accuracy, the relative biological effectiveness (RBE) of radiation. 

In order to avoid misinterpretation it is necessary to remember the difference between 
the definitions of the dose equivalent and the equivalent dose. The dose equivalent is 
the absorbed dose in a point-like mass element multiplied by the quality factor [1]. 
The equivalent dose is the average absorbed dose in a tissue or organ multiplied by the 
radiation weighting factor [2]. 

A.2.2 Depth dose and surface dose 

For the purposes of personal dosimetry an auxiliary quantity has been derived from the 
dose equivalent for estimating the equivalent dose and the effective dose. This auxiliary 
quantity is the personal dose equivalent, Hp(d), at the depth d in the soft tissue of the 
body*. The depth d is usually chosen as 10 mm or 0.07 mm, but a different depth may 
be chosen for special applications. 

The personal dose equivalent, or the depth dose, Hp(10), is the dose equivalent at a 
point 10 mm below the body surface in soft tissue. 

The personal dose equivalent, or the surface dose, Hp(0.07), is the dose equivalent at 
a point 0.07 mm below the body surface in soft tissue. 

The dose equivalent in the lens of the eye, Hp(3), is the dose equivalent at a poin: at 
3 mm depth in soft tissue. 

• The subsercript p refers to the work 'personal'. 
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The depth dose is, aside from a few exceptions, a good approximation to the effective 
dose. This is not valid if the radiation is moderately penetrating, the body is mainly 
shielded and the depth dose is measured on the protecting shield. In this case the 
effective dose is notably lower than the depth dose and the effective dose shall be 
estimated individually from the measured depth dose. 

The surface dose is an approximation to the equivalent dose in the skin. 

A-2.3 Activity and radon concentration 

The activity, A, of an amount of radioactive nuclide is the number of spontaneous 
nuclear transformations, dN, in a time interval, dt, divided by this time interval: 

A = ™ . (A9) 
dt 

The unit of activity is becquerel (Bq). An amount of matter has the activity of one 
becquerel if in this matter there occurs, on the average, one nuclear transformation in 
one second (1 Bq = 1 s"1). 

The radon concentration in air is the activity of radon in air divided by the air 
volume. The unit of radon concentration is Bq/m3. 

A.3 References 

1 1CRP Publication 51, Data for Use in Protection Against External Radiation. The 
International Commission on Radiological Protection, Pergamon Press, Oxford 
1987. 

2 ICRP Publication 60, 1990 Recommendations of the International Commission 
on Radiological Protection. The International Commission on Radiological 
Protection, Pergamon Press, Oxford 1991. 
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APPENDIX B 

TABLE OF THE QUANTITIES USED FOR ASSESSING THE RADIATION EXPOSURE 

The quantity and its symbol The definition of the quantity The quantities in the equation 

Absorbed dose D 

dm 
dt* the mean energy imparted by the 

ionizing radiation to the matter of 
a mass element 

dm- the mass of the mass elemrnt 

Dose equivalent H H =QD 
Q= the quality factor of the radiation at 

the point under consideration 
D = the absorbed dose 

Activity A A = — 
dt 

dS - the expected number of spon
taneous nuclear transformations 

dt = the time interval under consider
ation 

Organ- or tissue-
average absorbed 
doscDr 

DT = _L f D dm =ll 
ttij JmT m j 

mT= the mass of the organ or tissue T 
D = the absorbed dose 
cT= the total energy imparted by the 

ionizing radiation to the tissue or 
organ 

Equivalent dose HT 

Effective dose E 

HT =L WR D 
R 

E =T.wTHT 
T 

»K* 

DtM* 

* r x 

Hr* 

the radiation weighting factor for 
radiation R 
the organ- or tissue-average ab
sorbed dose in the organ or tissue T 
resulting from radiation R 

the tissue weighting factor for the 
tissue or organ T 
the equivalent dose in the tissue or 
organ T 

Committed equivalent dose 1/^50) 
Hj(t)» the equivalent-dose rate in 

tissue or organ T at time t 
ta* the time of the intake 

the 

Committed effective dose E(50) £(50) =E»v7 #,(50) 
wT = the tissue weighting factor for the 

tissue or organ T 
Hj(50) * the committed equivalent dose in 

the tissue or organ T at calculated 
for a period of SO years 

The unit of absorbed dose and of average absorbed dose is gray (1 Gy • 1 J/kg). 

The unit of dose equivalent, equivalent dose, effective dose, committed equivalent dose, and committed effective dose is sievert 
(1 Sv - 1 J/ltg). 

The unit of activity is becquerel (1 Bq • 1 s'1). 
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ST(SS) GUIDES 
General Guides 

ST 1.2 Application of maximum radiation ex
posure values and monitoring of radiation 
exposure, 31 March 1992 (in English, 
Finnoh and Swedish) 

ST 13 Safety signs denoting radiation sources, 
9 April 1992 (in Finnish and Swedish) 

ST 1.4 Organization for the use of radiation, 
24 October 1991 (in Finnish and Swedish) 

ST 15 Maximum values and classification of 
radionuclides, 26 November 1991 (in 
English, Finnish and Swedish) 

ST 1.6 Monitoring of radiation exposure and 
registration of doses, 16 December 1992 
(in English, Finnish and Swedish) 

ST 1.7 Health surveillance of persons engaged 
in radiation work, 19 December 1991 
(in English, Finnish and Swedish) 

Radiation Therapy 

ST 2.1 Quality assurance of radiotherapy equip
ment, 13 January 1993 (in Finnish) 

SS 2.8 Radiation protection requirements for 
radiotherapy equipment and rooms. 
High-energy radiotherapy equipment, 
21 December 1989 (in English, Finnish 
and Swedish) 

SS 2.9 Radiation protection requirement for 
radiotherapy equiprnentandrooms.X-ray 
therapy equipment (25 kV ... 400 kV), 
21 December 1989 (in Finnish and 
Swedish) 

SS 2.10 Radiation protection requirements for 
radiotherapy equipment and rooms. 
Afierloading therapy equipment, 21 De
cember 1989 (in Finnish and Swedish) 

Diagnostic Radiology 

SS 3.1 Dental X-ray equipment: type inspection 
and technical requirements, 25 February 
1987 (in English, Finnish and Swedish) 

SS 3.2 Radiation safety requirements for 
mammographic equipment, 17 February 
1987 (in English, Finnish and Swedish) 

ST 3.3 Diagnostic X-ray equipment and its use, 
27 August 1992 (in English, Finnish and 
Swedish) 

ST 3.4 QualitycoDtrolofX-rayimage-intensi-
fjer television chains, 24 October 1991 
(m Finnish and Swedish) 

ST 35 Quality control of diagnostic X-ray 
equipment and film processing. 3 De
cember 1991 (in Finnish and Swedish) 

ST 3.6 Radiation shielding of X-ray examin
ation rooms, 20 December 1991 (in 
English, Finnish and Swedish) 

Measurement of Radiation 

ST 4." »Nttdiation meters for civil defence, 
6 June 1991 (in English and Finnish) 

Industry, Research, Education and 
Commerce 

ST 5.! Radiation safety of sealed sources and 
equipment containing them, 27 August 
1992 (in English, Finnish and Swedish) 

ST 53 Use of ionizing radiation in the teaching 
of physics and chemistry, 14 December 
1992 (in English, Finnish and Swedish) 

SS 5.4 Import and export of and trade with 
radioactive materials and equipment 
containing them, 9 January 1989 (in 
English, Finnish and Swedish) 

SS 5.6 Radiation safety in industrial radi
ography, 6 January 1989 (in English, 
Finnish and Swedish) 

SS 5.8 Installation, repair and maintenance of 
radiological equipment used for medical 
purposes, 28 March 1988 (in English, 
Finnish and Swedish) 

SS5.9 Transport of radioactive materials, 
16 May 1989 (in Finnish) 

Unsealed Sources and Radioactive 
Wastes 

ST 6.1 Radiation safety requirements for 
radionuclide laboratories, 30 May 1991 
(in English, Finnish and Swedish) 

ST 6.2 Radioactive wastes and discharges, 
20 December 1991 (in English, Finnish 
and Swedish) 
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Non-Ionizing Radiation 

SS 9.1 Radiatioa safety requiremeats aad type 
iaspectioaofsolariamcqaipmtalaadsaa 
lamps, 1 September 1989 (m Fianisk aad 
Swedish) 

ST 92 Radiatioa safety of pmlsed radars, 
11 December 1991 (m Fmusk) 

ST 93 Radiatioa safety during work oa masts 
at FM aad TV stations, 9 April 1992 
(•Fbuush) 

Natural Radiation 

ST 12.1 Radiatioa safety ia miaiag aad uader-
groaad excavatioa, 27 Augast 1992 
(ia Famish ami Swedish) 

ST 122 Radioactivity of baiMiag materials, fuel 
peat aad peat ash, 2 February 1993 
(m Famish) 

SS Grides w i i be converted M o ST Gftkks 
wherever accessary. 
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