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1n the event of any differences
in interpretation of this guide
the Finnish vesion shall take
preeendenee over this trans la-
tion

HEALTH PHYS1CS PROGRAMMES 1N NUCLEAR POWER PLANTS

1

GENERAL The objeetlve of radiation protection 1s to
prevent the detrimental non-stochastie effeets
caused by radiation and to limit the probability
of eancer, hereditary injuries and other stoehas-
tie effeets as well as oecurenees causing radia-
tion expo sure to aleveI deemed ta be acceptable.
For this purpose, the functian of the radlatian
proteetlon at nuclear power plants is ta ensure
that the practlces involvlng exposure to radiation
are justified and that the oecupational exposure
of the plant personnel will be kept as law as
reasonably achievable. Dose limits constitute
the upper limi ts for' the radiation exposure af
an ind1vidual. Dose, as used in this guide, means
dase equivalent.

Dose limits for persans exposed ta r'adiatian in
the course af their work are given in the 2nd
paragraph af the Resalutian (594/68) of the Min-
istry of Social Affairs and Health. An exceptional
situation, as referred ta in the 8th clause af
the 2nd paragraph, can at nuclear power plants
only mean measures which can prevent or signifi-
cantly reduce any serious harm that might be done
ta the health of the personnel or the papulatian
in the envi ranment. Indi vidual moni toring and
reporting of results 1s descr1bed in Guide YVL
7.10. Matters related ta overexposures are dealt
w1th in Guide YVL 7.12.
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2

SCOPE

3

Collective doses received by any spec1fic work
group or resulting from any specific operation
shall be rnonitored. Matters relating to radiat10n
doses that are presented 1n the annual report
are dealt with 1n Guide YVL 1.5.

The collective dose of the plant personnel should
not exceed 5 x 10-3 manSv (0.5 manrem) for 1
1nstalled MWof eleetric power per year. The
Institute of Radiat10n Protect10n must be 1nformed
of the reasons for exceeding this limit and the
measures that are planned to be taken to conside-
rably increase the effectiveness of radiation
protection.

This guide provides principles concerning organ-
ization of radiation protect1on at a nuclear power
plant, controlled area of the plant, radiation
work permits and training 1n radiation protec-
tion. This guide does not in detail deal with
requirements set for radiation monitoring instru-
ments or protectlve equipmenL Nor does this quide
describe the radiation protect1on principles adop-
ted io the design phase of nuclear power plants
or questions concernlng plant modlficatlons.

ORGANIZATION OF RADIATION PROTECTION

Manager Responsible for Radiation Safety

An approved manager, referred to 1n the 5th parag-
raph of the Statute on Radiation Protection, 1s
responslble for the radiation safety of the per-
sonnel. He shall see to it that the above men-
tloned principle of keeping radiation doses low
and the dose lim1ts are adhered ta in the radia-
tion protection of the plant personnel. 1n adddi-
tion, he must c('eat,~ and mainta1n suitable cir-
cumstances for the proper and sufficient realiza-
tion of radiat10n pratection.

Responsibilities in effecting radiation protect10n
shall be presented in guides or 1n other documents
and the plant personnel shall be kept informed
of these responsibilit1es.
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The manager responsible for radiation protectlon
shall regularly supervlse measures which aim at
reducing doses and he must guarantee that the
employees get suf'ficient training 1n radiation
protection.

10 matters relating to rad1at1on protectionJ the
responsible manager shall guarantee that the
radiation proteetion personnel has enough autho-
rity to earry out aetioos aimed at keeping doses
low. He must also work to prevent unsafe opera-
tions.

3.2
Radiation Proteetion Personnel

The duty of' the radiation proteetion personnel
1s to effeetuate radiation protection io sueh
a way that the prineiple af' keep1ng doses low
and the dose limits are eomplied with.

The radiation proteetion personnel shall be fami-
liar with the sources of' radiation at the plant.
Reasons for unantieipated exposures must be found
out and measures to prevent recurrenee of similar
oeeurenees must be initiated.

Guides eontrolling plant operation as well as
operations 1n the eontrolled area must be regular-
ly f'ollowed w1th respeet to rad1ation proteetion.
1f it 1s deteeted that some operations eause avoi-
dable radiation dosesJ these operations shall
be modif'ied without delay.

The radiat10n protect1an eng1neer shall see ta
1t that a suf'fie1ent number of rad1at1on monito-
ring instruments and pratective equipment 15 a-
vailable. 1n addition, he shall ensure that the
instruments and equlpment are operable and that
they are used 1n aeeordanee with glven instrue-
t ioos.

The duties of the l'espons1ble plaot manager, the
rad1ation proteetion englneer and othel' radiatlon
protection personnel are also deseribed 1n Guide
YVL 1. 7.
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DIVISION ACCORDING TO THE RADIATION LEVELS OF THE PLANT
4.1
Controlled Area

4.2

If the external dose rate of an area might exceed
7.5 )lSv/h (0.75 mrem/h) or if a 40-hour week1y
stay1ng 1n the area for one year might, during
the year of the measurement, cause an internal
radiation dose whieh exceeds one twentieth of
the dose indicated by personal annual dose limits,
then the area shall be def'ined as a controlled
area.

Classification of Controlled Area

A controlled area shall be classified according
to external dose rates, surface contamination
and concentratlons af r-adionuclides in the alr.
There shall be at least three zones.

The lowest zone shall be so defined that i t is
possible to wo:rk in the area for 40 hours a week
without restricting working time oI' without any
special protective equipment. The following condi-
tions shall be fulfilled in the aI'eas belonging
to this zone:

external dose I'ate < 25 ~Sv/h
(2.5 mrem/h)
surface contam1nation:
alfa emitters < 3.7 kBq/m2 (10-3 \lCi/

100 cm2)
beta emitt"rs < 37 kBq/m2 (10-2 \lCi/
100 cm2)
concentration of radlonuclides 1n the
air .s. 0.1 MPC40

Areas where continuous working 1s not allowed
and where only brief stays, which must be planned
beforehand, are peI'mitted shall be included 1n
the highest zone. At least those aI'eas where one
of the following condi tions is fulfilled belong
to this zone:
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uC1/

uCi/(10-2

(10-1

external dose ~ate > 1 mSv/h (100 mrem/h)
surface contaminatlon:
alfa emi tteos > 37 kBq/m2
100 cm2)
beta emitteos > 370 kBq/m2
100 cm") .
concentration of radionuclides 1n the
aio ~ 10 MPC40

The class:lflcatlon and the bases for it shall
be clearly ~ndlcated, for example, by using signs
of dlfferent colours. If the radiation conditlons
of an area are changed from what 18 lndicated,
the cla8s1f1catlon of the area shall be modifled
wlthout delay to correspond with the real condi-
tions. If the external dose rate, surface conta-
mination or concentratlon of radlonuclides in
the alr 1n one section of an area of a room ex-
c eeds the limi t set 1n the cals sifica tion, the
sectlon in question must be provided with warnlng
signs which specify the situation, potential ac-
cess limitat10ns or special equipment required.
AlI spec1f1c sources of radlat10n 1n rooms shall
be marked :3eparately. An up-to-date chart showlng
the classlflcation 01' rooms must be at hand at
the nuclear power plant.

Access and working limltatlons 1n the contro11ed area

Access to controlled area must be restricted. AlI
rooms, except those belonglng to the lowest zone,
shall be locked.

Identif1cation of personnel must be secured by
sorne su1table means. Persons who are working 1n
the controlled area must have personai dosimeters
and wear protectlve clothing. Protective clothing
shall as a rule conslst of an overall and boot
covers supplemented with add1tlonal equipment
requlred 1n the job. 1n well-founded special cases
(visitol's etc.) a jacket and boot covel's may be
worn as pl'otective cIoth1ng 1n the lowest zone.

OnIy those pel'sons who have a work pel'mit or other
authorization al'e al10wed access to contl'olled
al'ea.

In the Iowest zone, 40 hours 01' wol'k per week
1s permitted without t1me 11m1tat10ns. In the
othel' zones working t1me shall be so 11mited that
the dose limits are not exceeded.

PD.tcd,,, •• TeJephone Telex

P,O. sox 263
SF-OQ101 HELSINKI 10
F1NlJiND

61 671 122691 STL-SF



INSTITUTE OF RADIATION PROTECTION GUIDE YVL 7.9 6

Operations that make demands on radiation protec-
tion must be rehearsed, and a supervisor from
radiation protection personnel shall be appointed
to supervise compliance with the protective proce-
dures, instructions and warking time limltations
planned for the ope-ratian ..

The hands
controlled
in5trument

and clothing af persons leaving the
area must be checked with a monitoring
for surface contaminatlon ..

Leaving 15 permitted if no contamination 1s de-
tected .. Otherw1se necessary decontamination and
investigation measures shall be taken ..

5

RADIATION WORK PERMIT

A radiat10n work permi t shall be pr-epared for
alI oper-ations 1n the controlled ar-ea that entail
exposure ta rad1atian, excluding repeated rout1ne
calls .. Whennecessary, the rad1ation work permit
or the related documents shall provide the follo-
wing information

number of E!mployeesand their names
radiation condl tlens based on measurernent
data
monitoring r-equirements of the workplace
assumed expesure time and predicted doses
special instructions and equipment
personai dosimeter requirements

1n issuing the worlc perm1t, attention must be
paid to the ernployee;s earlier dose data and pa-
tent1al limitations caused by it ..

If 1t can be predlc.ted) when making work plans,
that the dose caused by the work exceeds 0 ..1 manSv
(10 manrem)) the document on work plans and radla-
tian pratection measures shall be submitted ta
the IRP for informat1on well before commencement
af the work..

On the basis af radia.tion work perm1ts, the licen-
see shall prepare documents on operations which
have caused a collective dose exceeding 2xlO-2
manSv (2 manrem).. The dacuments shall specify
name of the eperation, collective dose received,
hlghest personai dose caused by the operation,
number af workers, working hours and predicted
dose. If it 1s detected that the dose has exceeded
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0.1 manSv (10 manrem), a short description of
the work and rad1at1on protection measures shall
be 1ncluded. Any other. documentat1on related to
the work shall be atta1nable.

6

TRAINING IN RADIATION PROTECTION
AlI reguIar and transient workers wha wark 1n
the controlled area of a nucIear pawer pIant shall
be given tra1nlng 1n rad1at1an protect1on.

NewempIayees of the rad1at1on protection person-
nel shall undergo an examination 1n wh1ch they
must be able ta prove that they are famil1ar with
the regulatlons and prlnelples af radlat10n pro-
teetian which their duties presuppose and know
how to use the radiation measurlng lnstruments
needed 1n their work.

The tralning of occupationally exposed persons
shall at Ieast include appllcable 1tems 1n rad1a-
tion protf!ct1on Ieg1sIat10n, 1n d1rectives on
radlatlon protect1on lssued by the authorit1es
and 1n radlat10n protection instructlons of the
plant, instructlons on working in controlled area,
basic infoMnatlon on radlation, lts blologlcal
effects and radiation hazards and the use of ra-
dlatlon measuring lnstruments. The training of
other groups of workers may be Iess extensive
than above, depending on the nature and duration
of their work.

The tralning ln radlatlon protect1on shaII begin
before commlssioning of the pIant. Bes1des the
introductory trainlng af the workers, requaIiflca-
tion train:lng shall be g1ven on a r-egular basis.

Whenapplying for the operating permlt, the appli-
cant shall also not1fy the Institute of Radiation
Protection af the contents of the train1ng and
of the tirne devoted to it. Each occupational1y
exposed person shall be able to manlfest that
he has sufficient knowledge of radiation protec-
t 10n when examined by the manager respons lble
for radiatlon safety or someone authorized by
hirn. A certlficate slgned by both the examiner
and the examinee shall be written after the exa-
mlnation. The cert1f1cate must be kept at the
plant.
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RADIATION PROTECTION GUIDES
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8

At the plant, ther'e must be a guide descr'lbing
the r'ealization of radlatlon protection measur'es.
The guide must include at least the following
i tems:

pr'inciples af radiation protect1an anå
the organisatlon respons1ble for thelr
realization
lnstructions about conduct 1n controlled
area
raåiation measurements 1n controlled
area
permits required by operations entailing
exposure to radiation
monitoring and recording of personal
doses
health supersivlon
instructions for the ilse of personal
protection equlpment
decontaminatlon
measures ta be taken 1n case of overex-
posure or accldent

The rad1ation protection instructions including
any modifications shall have the approval of the
IRP.
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