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1

GENERAL

2

SCOPK

The radiation doses of nuclear power plant person-
nel shall be kept as low as reasonably achievable,
economic and social factors being taken into ac-
count. Besides individual doses, attention shall
be paid to collective doses 1n order to keep the
doses in conformity with the above-mentioned prin-
ciple.

The collective dose of persons working at the
plant should not exceed 5 x 10 —3 manSv (0.5 man-
rem) for 1 installed MW of electric power per
year. If this figure 1is exceeded, the licensee
shall take actions to increase the effectiveness
of radiation protection. The design and construc-
tion of a nuclear power plant shall be so realized
that 1t is easy to reach values below this figure.

Accidents which involve the release of radioactive
substances 1in Jlarge amounts 1inside the plant
should be taken into consideration in the design
phase so that doses even 1in situations of this
kind remain below the dose 1imits. The dose limits
are glven in the Resolution (549/68) of the
Ministry of Social Affairs and Health.

This guide does nof give any unambiguous defini-
tions of how the planning and implementation of
nuclear power plant radiation proctection shall
be carried out, because thls depends very much
on such factors as the design of the plant type
and the most 1mportant components. Instead this
guide presents some objects that affect the radia-
tion doses of the personnel and that shall there-
fore be taken 1into account in the design and
construction of a nuclear power plant.

The gulde presents a procedure, according to which
the applicant shall show how the principles set
forth in the guide will be taken or have been
taken 1into account in the design, construction
and start-up testing of the plant.

At a completed plant, the guide may also be

applied to the planning of plant modifications
affecting the radiation doses to the perscnnel.

The gulde does not deal with the health physics
programmes during the start-up testing or opera-
tion of the plant unit, which are treated in Guide
YVL 7.9 "Healt Physics Programmes in Nuclear Power
Plants, 21 April 1981v%.
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3

OBJECTS REQUIRING CONSIDERATION OF RADIATION PROTECTION ASPECTS

3.1

Design organization

2

In the design phase of a nuclear power plant,
the work of the contractors shall be guilded so
that the plant unit to be designed meets the ob-
jective of keeping radiation doses as low as
reasonably achievable. This requires a sufficient
amount of expertise in radiation protection in
the design organization.

The implementation of safety-related objects that
are planned shall be supervised.

In accordance with Guides YVL 1.1 "The Institute
of Radiation Protection as the Supervising Autho-
rity of Nuclear Power Plants, 10 May 1976" and
YVL 1.4 "Quality Assurance Programme for Nuclear
Power Plants, 20 October 1976" the applicant shall
submit both the applicant”s and the main contrac-
tor”s quality assurance programme to the Institute
of Radiation Protection for approval. The quality
assurance requirements and guidelines presented
in Gulide YVL 1.4 concerning structures, systems
and components shall also be adhered to so that
the radiation doses of the persons working at
the nuclear power plant will be kept as low as
reasonably achievable.

Layout of rooms and systems

The dose rate of external radiation and the risk
of internal exposure in rooms where work may have
to be done shall be maintained as low as reasonab-
Jy achievable. The rooms shall be classified as
early as in the design phase on the basis of ra—
diation risks. The classification shall be in
conformity with the access limitation practice
to be adopted at the plant during operation.

If possible, systems containing radioactive gases
or fluids should be so designed that they consist
of few components. This in turn means that there
will be fewer radiation sources and objects of
work.

Postodress
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In layout of components, attention shall be paid
to the testing, maintenance, inspections and re-
pairs that the safety regulations, instructions
for use, or the manufacturer”s maintenance inst-
ructions require.

Early information on periodic inspections, main-
tenance and repalir measures, and objects needing
adjustment is necesary to facilitate such a layout
that the number of radiation emitting components
in one room can be minimized. This makes it more
easy to protect the object of work.

Enough room shall be reserved for maintenance
and repair measures and periodic inspections to
make the work easier and faster. The redundant
parts of one system shall be properly placed in
separate rooms.

The adjusting, measuring, control or auxiliary
equipment needing maintenance or repair shall
be detached from the component emitting radiation
and placed in a separate room or in a protected
area.

If the component to be repaired or maintained
is located in a room with a very high radiation
level, it should be possible to remove the com-
ponent for repair to an area with a low radiation
level, or the component shall be so designed that
it is easy and quick to replace.

Collection, monitoring, sorting and storage faci-
Jities shall be reserved for the solid waste gene-
rated in connection with repair and maintenance.

Room for an active workshop shall be reserved
in the vieclnity of the decontamination room at
the plant. Tn the design of the workshop, also
the repair and malntenance of electric motors
and other electrical devices shall be taken into
consideration.

Routes Ffor periodic maintenance or inspections
shall be planned so as to be unobstructed.

An effort shall be made to design personnel and
material traffic so that it is flexible and fast
in the controlled area. Transportation flow charts
and miniature models should be used inthe design,
where necessary, especilally when designing the
transportation of large components.

Arrangements concerning personnel traffic shall
be dimensioned taking into account the great num-

Postedress
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3.3

ber of temporary employees during outages. The
prevention of traffic blocks 1s necessary for
the effective execution of radiation protection
measures. Attentlon shall especially be paid to
the personnel inside the plant.

Corridors, stalrcases, steps and ladders shall
be so dlimensioned that, when necessary, a person
in protective c¢lothing can easily use them.

Areas with components containing active fluids
shall be so designed that the floor channels and
tilts can drain dimensioning basis leakages readi-
ly into a sump.

Floor channels can become sources of external
radiation or alr contamination. Therefore it
should be possible to decontaminate or flush the
channels. The protection of the channels shall
also be possible, when necessary.

In case the sumps are clogged or thelr suction
is insufficient, the floor dralnage should not
cause floods on the floors of other rooms.

Areas where removable radiation protection struc-
tures can be placed shall be marked with signs
showing the highest possible loading.

Office and storage room shall be reserved for
radliation protection. Especially there is a need
for storages for radlation sources and portable
radiation meters, storage for protective equip-
ment, calibration room for meters and storage
for supplies needed in emergency situations.

Arrangements concerning entering and leaving the controlled area

Access to the controlled area shall be controlled
and restricted. Personnel traffic and the trans-—
port of radloactlve substances and contamination
shall be supervised on the boundary of the cont-
rolled area.

The rooms of' the controlled area shall be easy

to leave. The reliable isolation of rooms of the
highest 2zone shall be possible.

Pastridress
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3.4

Radlation shields

Postadress

P.Ci, BOX 768
SF 09127 HELSINKI 10
FINLAND

A decontamination room with emergency showers
For persons, actlive laundry, storage lCor overalls
and other protectlive equipment, and room for [irst
ald measures shall be placed in the controlled
area.

Room for measuring the contamination of persons
and for dosimeters shall be reserved near the
boundry of the controlled area. Background radia-
tion must not disturb these functlions.

The locker rooms, showers and tollets that are
placed outside the controlled area shall be dimen-
sioned taking into account the great number of
workers durlng outages.

In the design of radiation shields, the principle
of optimization shall be Followed, i.e. radiation

doses shall be kept as low as reasonably achievab-
les

Known calculation methods shall be employed in
the dimensioning of radiation shields.

In the design of radiation shields, precautions
shall be taken against accident situations that
involve the release of radiocactive substances
in great amounts into reactor water and inside
the containment. Attention shall be paid to rooms
where one must work or which may have to be visi-
ted during or after the acclident, for instance,
the main control room, rooms containing components
of emergency cooling systems, sampling areas,
laboratory and other places of aectlon inside the
plant or at the plant site.

The streaming of radiation and the penetrations
and openings in the shields shall be taken into
consideration in calculations. Where necessary,
labyrinth structures may be utilized, but the
transportation of components shall not be obstruc-
ted,

Objects of maintenance, repair, periodiec inspec-—
tion or calibration should not be located in the
field of other radiation sources. This shall be
prevented by carefully considered layout and
shielding. Room shall be reserved for a comfortab-
le working position near anticipated objects of
work.

Telephone Telex

6167 122691 STL - SF
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3.5

Corrosion

If an object cannot be shlelded from a radiation
source in the same room by using permanent shie-
lds, enough room shall be reserved for temporary
shields where necessary. They must be so designed
that it won"t take much time to 1Install of disas—
semble them. Any components that may obstruct
the 1installation of the shields shall be easy
to remove and re-install.

If need be, 1t shall be posible to shleld piping
emltting radiation , for instance, by using conc-
rete troughs, which shall be taken into account
In the dimensiloning of structures.

The transport and storage of spent fuel and parts
removed from the reactor core shall be given spe-—
cilal emphasis in the design of shields.

If the control rod actuators cannot be placed
anywhere else than in rooms exposed to radiation,
thelr remote controls shall be located outside
radiatlion protection walls.

Attention shall be pald to the cheolce of material
to be used for the components of the primary coo-
lant clrcult which are in contact with coolant
(piping, pumps, steam generators, heat exchangers,
etec.). As regards activation products, especially
nuclides 2% Co and 90 Co shall be avoided by using
construction materials with low cobalt and nickel
content. The hydrogen content of steel should
also be Jow. The aim is to minimize corrosion. De-
contamination of components shall also be taken
into consideration when choosing constructlion
materials. :

I'or keeping corrosion low, there shall be facili-
ties for the sampling, analysls and adjustment
of coolant water chemistry.

In the design of the primary water clean-up sys-—
tem, the highest corrosion product content that
can be regarded as dimensloning basis shall be
taken 1Into account. The system shall be able fo
function effectively in all operational situations
or 1ts funection shall otherwise ensure sufficient
clean-upe.

Speclal attention shall be paid to the clean-up
of condensate in boilling water reactors.

Postadress
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To keep erosion low, one shall pay attention to
the geometry of the piping and take care that
no extraneous substances or objects are let into
the cooling circuit (e.g. cleaning of sealing
waters, lubricants).

An effort shall be made to prevent the sedimenta-
tion of crudl) by creating a laminar flow where
possible, by using plipes with smooth and even
inner surfaces and by avolding holes and grooves
which might gather crud.

Dead spots and sections that stop the fluid from
flowing shall be avoided in pipe lines.

jile} remove deposits, systems and piping shall
pe provided with flushing facilities.

3.6
Decontamination
3.6.{

Decontamination of surfaces

The need for decontamination can be diminished in
the design phase by paying attention to the pre-
vention of Jleaks and by leading the deaeration
and drainage lines as well as the overflow pipes
of tanks into a clecsed system.

Floor and wall surfaces shall be smooth, they
shall not contaln pores, cracks or crevices, sharp
angles or corners. The materials chosen for lining
shall facilitate and withstand the planned decon-
tamination measures.

The Jjuncture of the walls and the floor shall
be rounded, 1f necessary.

If the floor 1is lined with a plastic mat or a
corresponding cover, the mat shall be extended
on the walls over the height of the highest fluid

level that can be regarded as a dimensioning
basis.

lErud means corrosion or erosion products or other
solid substances that are generated chemically
or physically on the boundary surfaces of fluid
and the structure.

Postadres- Trleplmn: Telex
P.O. BOX 268 659588 122691 STL-SF
00101  HELSINKI 10

A4 75245804
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Decontaminatlion of components

Postadress

P.O. BCX
SF-00101
FINLAND

265
HELSINKI 10

Tt shall be posslible to decontaminate components
requiring maintenance, adjustment or repalr. Sys-—
tems shall be provided with necessary flushing
and decontamination facllities and a sufficient
amount of <connectlion plpes, through whleh one
section of the plplhg, one valve, etc; can be
flushed at a time for malntenance. The treatment
of used decontamination and flushing liquids shall
also be arranged.

The decontamination of steam generators shall
be effective enough. It shall be possible to de-
contaminate the primary circuit, 1ts various parts
and the dralnage system. Also the coolant treat-
ment systems shall be provided with flushing and
decontamination Caclilities.

It shall be possible to clean the bottom and walls
of the Ffuel basin as well as the components that
are used in the basins.

The flollowing equipment should be provided for
aecontamination:

- basins where decontamination chemicals
can be led to and where they can be remo-
ved from

- high pressure water Jets, compressed
air/water Jets

- treatment system for used decontamination
liquids

- compressed alr — sand/glass ball cleaner

- aspirators

- decontamination room which shall be loca-
ted near the active workshop. The room
shall accomodate the blggest removable
part of the plant that 1s to be deconta-
minated.

The transportation of highly-active components
should take place through rooms with no contempo-
raneous personnel traffic.

Telex

Telephone

61 61 122691 STL - SF
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I, ITEMS TO BE CONSIDERED IN THE DESIGN OF COMPONENTS AND SYSTEMS
u.l

Fuel basins

Room shall be reserved for the fuel inspection
equipment to be placed in the basins. The require-
ments of radiation protection shall be taken into
account in the deslign of speclal tools needed
in inspectlions. The clean-up system of the fuel
basin shall circulate water all through the
basin. Room shall be provided for leaking fuel
bundles and they shall be so placed that they
do not cause any unnecessary radlation exposure.
The equlipment used in fuel treatment must be so
deslgned that the probabilities of treatment acci-
dents are small and the possible consequences
of little importance.

‘]'102
Control rod drives

The objJects of inspectlon, repalr and maintenance
should be located 1in the easlly accessible parts
of the control rod drives with radiation levels
as low as possible.

4.3
Steam generators

The plugging device of the heat exchanger tubes
should be designed and tested before the
comnissioning of the plant.

The manhole shall be large enough so that a worker
in protective clothing can easily move in and
out. Passage and moving inside the steam generator
shall be convenient.

h.oy

Pump s Pumps should be placed In easlly accesslible areas
with a low radlation level. If need be, redundant
pumps shall be placed separately in rooms protec-
ted agalnst radiation.

The change of pumps shall be planned so that it
is simple and quick. This can be achieved by

choosing sultable connection pipes and by using
standard Jjoints.

Postadress Telephone Telex
P.C. BOX 768 &1 671 122691 STL - SF
SFoMmael HELSINKD 10

FINLAND
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4.5

Valves

To make the periodie 1inspections, maintenance
and repair of the pumps more easy and quick, there
shall be enough room to work around the object.
The removal and re-fixing of heat insulation shall
be easy. In the design phase, preparations shall
be made for the use of remotely controlled inspec-—
tion devices. Especially the maintenance facili-
ties of the emergency coollng system pumps shall
be given extra consideration.

The 1inspection of the pump seals shall be made
easy, for instance by eliminating the need to
disconnect the motor.

Seals and bearings shall be durable and theilr
replacement shall be quick. To prevent leaks,
hermetic pumps should be utilized. The deposition
of radioactive substances on the seal surfaces
or cavities can be diminished by flushing the
pump seals. It should be possible to water the
pump housing. Filling and changing holes for lub-
ricating and cooling oll should be placed in a
shielded room away from the pump emitting radia-
tion.

Valves should be placed in easily accessible areas
with a low radiation level.

The valves that are chosen shall require little
maintenance. To make maintenance easier, the stems
of the valves shounld be placed upwards, if pos-
sible. PFormation of cavities and cracks shal)
be avolded in installation.

The objective of design should be the rapld detec-
tion of valwve leaks.

Attention shall be pald to the corrosion proper-
ties and wearing of the valve seals and seal sur-
faces. It shall be posslble to observe the condi-
tion of the seals with the help of leakage lines.
The service life of the seals can be extended
e.g. by a dual seat structure of the stem. The
tightening of the 1inner seals of the dual seals
in valves shall be easy. The disassembly and as-
sembly of valves shall occur quickly and readily.

It shall be possible to adjust safety valves
without dismounting part of the valve.

Pastadress

P.O. BOX 268
00101 HELSINKI 10

FINLAND
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4.6

Pipelines

If a valve cannot be placed in a low-activity
area, 1t shall as a rule be drlven by a motor,
or manual opcratlon shall be placed outside the
radiation shileld.

In case of acecidents, it shall be possible to
close the important shut-off valves of systems
outside radiation shields.

Pipelines containing active water should be as
short as possible in rooms where work must be
done.

In regard to radiation protectlon, it is important
that the Jlocation of pilpelines 1s planned. If
possible, the planning should be completed before
the construction of the plant is begun. Miniature
models, for example, may be useful in the plan-
ning.

Piping c¢ontaining radicactive fluids shall be
separated from clean plping and placed as far
from objects requiring maintenance as possible.
Active pipes shall be designed to last for the
whole service life of the plant wilthout any re-
palrs or modifications.

Enough room shall be left between the plpelines
and the walls to make periodic inspections and
potential repairs and modifications easiler.

Pipelines shall, if posslible, decline to the di-
rection of the flow. Line parts with no flow shall
be avolded.

Dralnage facilities shall be arranged in the lo-
west parts of the plpelines. Drain water shall
be led to a sump or into a closed system. Pipe-
lines shall be so designed that the need for deae-
ration and dralnage lines will be as small as
possible. Hence the number of maintenance and
operational objects can be diminished.

Downward legs In whlch there 1is normally no flow
should be avolded in plpelines. Formation of groo-
ves and cavities on the inside of pipelines shall
be avolded by proper design and fabrication of
parts and jolints.

Pipelines leading to an object needing maintenance
(e«g. lines on the suctlon and pressure sides
of a pump) should be installed from the same di-
rectbion to make shielding easiler.

Postadress

P.O, BOX 268
00101 HELSINKI 10
FINLAND
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Eedundant lines shall be placed in separate rooms.

Guickly changeable pipes and standard connections
shall be used in the design when necessary.

Pipelines shall be so designed that they contaln
as few welded joints to be periodically inspected
as possilble.

Piping that contains radioactive fluilds shall
be provided with flushing and decontamination
facilities.

The flushing faclilities of pipelines shall be
taken into account in view of possible accidents
in which great amounts of radloactive substances
are released into reactor water and into the con-
talnment.

Campling plpes shall be led 1into areas wilth a
low radiation level. Sample lines shall be con-
centrated in air conditloned and dralned cubic-
les. The diameter of the sample lines shall be
cufficlent to prevent clogging.

It shall be possible to take samples of reactor
water and of the gas 1in the containment during
accidents without exceeding dose limits.

Pipelines shall be marked clearly and unambiguous—
Yara

BT
Heat insulations

It shall possible to quickly remove and re-install
the heat insulations of systems and plpelines
around objects of malntenance and perlodlc 1ins-
pections. The deslgn of heat 1insulators shall
be purposeful so that there is as little alr con-
tamination generated during the removal of the
insulators as posslible.

Postadrass Telephone Talex

P.O. BOX 263 61 671 122691 SIL - SF
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Leakage collection, dralnage, and water treatment

4.9

The amount of leaking waters shall be minimized.

Waste water should be c¢lassified according to
its origin to make further treatment easier, for
instance, leak water contalning boron should be
separated from other waters.

The sump system shall be extended to all rooms
in which there are systems conftalning radioactilve
fluids, with the exception of rooms which do not
allow the removal of water by virtue of the opera-
tion of the reactor emergency systems.

Crystallisation and depositlon In tanks shall
be prevented by making the bottoms of the tanks
slant towards the outlet, by constructing circula-
tlon lines Lo homogenize the contents and by
deslignling a spray system that can mix the contents
with the help of a gas-water mixture.

The ventilation or airing of tanks shall be arran-—
ged as part of the gas treatment system or the
actlve ventilation system. The water locks of
the tanks shall be reliable and uncontrolled lea-—
king of overflow water into rooms shall be preven-
ted.

It shall be possible to carry out reverse [low
flushing, washing, regeneration, and change of
mass for the Filters by remote control.

Treatment of resins and concentrates

Postadress

P.O. BOX 262

SF-001C!
FINLAND

HELSINKI 10

Deposition of resins and evaporization concentra-
tes in the piping and in components of the waste
system shall be reduced:

- by minimizing the lenght of pipelines

- by using pipes with large diameters

- by minimizing the number of pipe joints
and connectors

e by avoiding pipe sections that can gather
solid materials

- by utilizing gravity where possible to
transport fluids in pipelines

Telephone Telex

61 671 122691 STL - SF
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- by minimizing the number of flow-obstruc-
ting components

- by making the bottoms of the tanks slant
towards the outlet

- by installing clrculation lines for mi-
xing the contents of the tank

Need for malntenance can be reduced

- by uslng valves constructed to prevent
resins and evaporlization concentrates
from depositing and obstructing stem
movements

- by choosing valves with as few cavities
as possible

- by providing the tanks with reserve con-
nection pipes to make the removal of
deposits easier

Bends in the pipes should be avoided. The radlus
of a bend should be fairly large. T-pleces should
be avoided. Tn case they have to be used, normal
flow should pass through the straight section
and the leg should be placed horizontally or pre-
ferably above.

The insides of the pipes and the pipe jolnts
should be smooth. Butt welds should be used in
Joints.

Clogging of the pipes shall be taken into account
and the reverse flow flushing of the lines with
water/compressed air mixture shall be possible.
Also resins can be made more easily movable with
the same method.

Crystallisation and deposition in tanks can be
prevented by making the bottoms of the tanks slant
adequately towards the outlet and by designing
a mixing system to be placed In the tank. The
gas space in the tanks shall be aired Into the
treatment system for active gases.

The overflow lines of the tanks should be provided
with sileves that prevent the escape of resins
and concentrates from the tanks. 1t shall be pos-
sible to flush the sieves.

It shall be possible to perform solidification
and storage of resins and concentrates by remote
control with shielding. The solidification plant
and the storage should be Jlocated as near the
treatment facilities of liquid waste as possible.

Postadress

P.O. BOX 268
" 00101 HELSINKI 10
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h.10

Ventllation and gas treatmenft systems

One objective 1in designing ventilation systems
is to distribute clean alr into rooms which are
visited at least once a year. Air shall normally
be so clean that no respirators are needed.

Operations in rooms, for instance, decontamination
and treatment of solid wastes, shall be so planned
that they do not cause air contamination.

The direction of pressure differences in ventila-
tion shall be from low-activity areas to more
active areas. The control of significant pressure
differences shall be so designed that it is fast
and easy.

The ventilatlion system should be of help in deter-—
mining in which room a contamlnation originates.
This can be accomplished, for instance, by provi-
ding the outlet channels of ventilation with pro-
per aerosol sampling points.

The ventllation and gas treatment systems gather
radloactive substances which may obstruct main-
tenance and repalr, testing, decontamination or
replacement of components. ObJjects shall be so
desligned that they are easlly accessible. Room
shall be reserved for working. Redundant compon-
ents shall be placed in separate rooms to make
radlation shielding easler.

The ventilation lines shall be provided with ar-
rangements for necesary work-specifiec suction
facllities. Separate movable air cleaners shall
be reserved for the removal of alr contamination
in places of work. Arrangements and egquipment
are needed, for 1nstance, in the machining of
contaminated surfaces.

Fume hoods shall he used to ventilate sampling
places.

The exchange of F[ilters of the ventilation and
gas treatment systems and their testing shall
be so deslgned that they can be performed practi-
cally and safely.

Pastadress
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4.11
Electrical systems

Active areas shall be avolded in the placing of
cables. Couplings and Jjolnts should be located
in rooms where working 1s convenlent and the ra-
diatlon Jevel low.

LI‘-].2
Instrumentation, adjustment and control

In the design phase, attention should be pald
to Lhe periodic inspections, maintenance and ca-
librations of instrumentation so that they can
be performed in rooms with a low radiation Jevel.
Indicators and controls of instruments shall also
be placed in accessible rooms.

If a component cannot be placed in an area with
a low radiation level, it shall be posslible to
perform repairs by replacing parts.

Transmitters should be so chosen that they do
not collect radioactive substances.

4.13
Radiation measurements and dose monitoring

Dose rate of external radiation, surface and air
contamination, activities in processes, releases,
individual contamination and radiation doses shall
be measured at nuclear power plants.

Stationary meters that are used for the measure-
ment of the dose rate of external radiation shall
be placed in areas where sudden rise of the radia-
tion level can be anticipated. The equipment shall
be provided with local alarm and display. The
display shall be eclear and simple to read. If
the area 1s not accesslible, the display shall
be placed outside the area in an accessible room.
The registration of the measurement results shall
be possible, when deemed necessary.
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Other factors

Postadress

Processes dealing with radioactive substances
shall be provided with a sufficient number of
activity measurements, which are used when making
an attempt to asses the dose rates 1nduced by
parts of the process in question in potential
objects of work.

The display and alarms of process meters shall
be led to the main contrel room. The registration
of the measurements shall be possible, when deemed
necessarys.

The measuring equipment for body and clothing
shall be located on the boundary of the controlled
area, in an area with low radiation background.

The periodic inspections of stationary radiation
monitoring equipment shall be so desligned that
they can be carried out in rooms with low radia-
tion level.

Statlonary radiation monitoring equipment shall
include a circuit which gilves an alarm of a com-
ponent fault. :

Dose monitoring shall be so arranged that the
requirements set forth in Guide YVL 7.10 "Indivi-
dual Monitoring and Reporting of Results, 8 Novem-
ber 1978" can be fulfilled.

It is recommended that the installation and dis-
mounting of components be videotaped 1n order
to make the planning of the work easler.

The location of components in closed rooms should
be photographed in order to save time when the
objects of work are searched for 1in connection
with the work.

Special tools shall be developed for the removal
and 1Installation of the reactor vessel head an
internals to make work faster. The repalr and
inspection of steam generators shall be so desig-
ned that they can be carrled out rapidly wlith
speclal tools.

Lighting and proper air temperature at working
places shall be taken 1nto account as factors
speaeding up the work.
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The loudspeaker system and the telephone system
shall reach all rooms. Noise and potential protec-
tive equipment shall be taken into account in
the design.

The 1nstallatlon of portable TV cameras should
be possible.

Pressurized alr system as well as distribution
of water and electricity shall be arranged 1in
the vicinity of planned places of work.

Working places shall not be left dark 1in case
of loss of electricity, since the emergency ligh-
ting systems shall be so designed that it is safe
to leave the buildings.

AUTHORITY SUPERVISION

The Preliminary and Final Safety Analysls Report
of a nuclear power plant shall include descrip-
tlons revealing how the requirements and recommen-
dations given 1in sections 3 and 4 of this guide
have been or will be effected in the design and
construction of the nuclear power plant. These
descriptions are submitted to the authorities
for approval. The descriptions need not be presen-
ted as one document but they can consist of seve-
ral pleces in the Safety Analyslis Report, separate
descriptions or reports.

The assessment of the collective dose 1induced
by the plant operation i3 an important part of
the planning of the plant radiation safety, and
descriptions of it shall be presented to the aut-
horities for approval in connection with the PSAR
and FSAR. All significant anticipated activities
causlng radiation doses during plant operation
shall be taken 1into account. Activitles which
are expected to cause a collective dose exceeding
0.01 manSv (1 manrem) per year are considered
silgnificant. The 3Jafety Analysls Reports shall
include a summary of the dose assessments and
a sufficliently detalled description of anticipated
factors causling doses. These shall be presented
on forms which include the doses induced by acti-
vitles concerning radlatlon protection, opera-
tlons, service and maintenance, periodlc inspec-
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