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ﺑﺴﻢ اﷲ اﻟﺮﺣﻤﻦ اﻟﺮﺣﻴﻢ
ان اﻟﻜ��ﻮن وه��ﻮ اﻟﺒﻴﺌ��� اﻟﻜﺒ��ﺮى ﻟﻠﺤﻴ��ﺎﻩ ﻣ��ﻦ ﺻ��ﻨ� اﷲ اﻟ��ﺬى أﺗﻘ��ﻦ آ��ﻞ ﺷ��ﻰء
ﺻﻨﻌﺎ وهﺬا اﻟﻜﻮن ﻣﻘﺪر وﻣﺪﺑﺮ وﻣﺴﻴﺮ وﻣﺴﺨﺮ وأن اﷲ ﺧﻠﻖ آﻞ ﺷﻰء ﺑﻘﺪر
وﻟﻐﺎﻳﻪ وآﻞ ﺷﻰء ﻣﺨﻠﻮق ﻓﻰ هﺬا اﻟﻜﻮن ﻟﻴﺆدى وﻇﻴﻔﺘﻪ وﻳﺤﻘ�ﻖ �ﺎﻳﺘ�ﻪ اﻟﺘ�ﻰ
ﺧﻠﻖ ﻣﻦ أﺟﻠﻬﺎ وﻗﺪ ﻃﺎﻟﺐ اﻻﺳﻼم اﻟﻤﺆﻣﻦ أن ﻳﺴﺘﺜﻤﺮ ﻋﻤﺮﻩ ﻓ�ﻰ اﻟﺘﻌﺎﻣ�ﻞ ﻣ��
ا�ﻧﻈﻤ��ﻪ اﻟﺒﻴﺌﻴ��ﻪ واﻟﺤﻔ��ﺎ� ﻋﻠﻴﻬ��ﺎ وﻋ��ﺪم اﻻﻓﺴ��ﺎد ﻓﻴﻬ��ﺎ واﻟﻨﻈ��ﺮ اﻟ��ﻰ ﻣﻜﻮﻧ��ﺎت
اﻟﺒﻴﺌﻪ ﻣﻦ ﺧﻼل اﻟﺘﻔﻜﺮ واﻟﺘﺪﺑﺮ ﻓﻰ آﺘﺎب اﷲ)اﻟﻘﺮان اﻟﻜﺮﻳﻢ( وﺟﻌﻞ اﷲ اﻟﺘﺪﺑﺮ
واﻟﺘﻔﻜﺮ دﻟﻴﻞ ﻋﻠﻰ ﻗﻮة أﻳﻤﺎن اﻟﻤﺆﻣﻦ وﻗﺎل ﺗﻌﺎﻟﻰ ﻓﻰ آﺘﺎﺑﻪ اﻟﻌﺰﻳﺰ ﻓ�ﻰ ﺑﻌ��
اﻻﻳﺎت...
)واﻻرض ﻣﺪدﻧﺎهﺎ واﻟﻘﻴﻨﺎ ﻓﻴﻬﺎ رواﺳﻰ وأﻧﺒﺘﻨ�ﺎ ﻓﻴﻬ�ﺎ ﻣ�ﻦ آ�ﻞ ﺷ�ﻰء ﻣ�ﻮزون،
وﺟﻌﻠﻨﺎ ﻟﻜ�ﻢ ﻓﻴﻬ�ﺎ ﻣﻌ�ﺎﻳ� وﻣ�ﻦ ﻟﺴ�ﺘﻢ ﻟ�ﻪ ﺑ�ﺮازﻗﻴﻦ ،وان ﻣ�ﻦ ﺷ�ﻰء اﻻ ﻋﻨ�ﺪﻧﺎ
ﺧﺰاﺋﻨﻪ وﻣﺎ ﻧﻨﺰﻟﻪ اﻻ ﺑﻘﺪر ﻣﻌﻠﻮم ،وارﺳﻠﻨﺎ اﻟﺮﻳﺎح ﻟﻮاﻗﺢ ﻓﺄﻧﺰﻟﻨﺎ ﻣﻦ اﻟﺴ�ﻤﺎء
ﻣﺎء ﻓﺎﺳﻘﻴﻨﺎآﻤﻮﻩ وﻣﺎ أﻧﺘﻢ ﻟﻪ ﺑﺨﺎزﻧﻴﻦ(.

)اﻟﺤﺠﺮ (٢٢-١٩

)ان آﻞ ﺷﻰء ﺧﻠﻘﻨﺎﻩ ﺑﻘﺪر(.

)اﻟﻘﻤﺮ (٤٩

)وﻻﺗﻔﺴﺪوا ﻓﻰ اﻻرض ﺑﻌﺪ اﺻﻼﺣﻬﺎ(.

)اﻻﻋﺮاف (٨٥

) ﻗﻞ ﺳﻴﺮوا ﻓﻰ اﻻرض ﻓﺄﻧﻈﺮوا آﻴﻒ ﺑﺪأ اﻟﺨﻠﻖ(.

)اﻟﻌﻨﻜﺒﻮت (٢٠

)ﻣﻦ ﻗﺘﻞ ﻧﻔﺴﺎ ﺑﻐﻴﺮ ﻧﻔﺲ أو ﻓﺴﺎد ﻓﻰ اﻻرض ﻓﻜﺄﻧﻤﺎ ﻗﺘﻞ اﻟﻨﺎس ﺟﻤﻴﻌ�ﺎ وﻣ�ﻦ
أﺣﻴﺎهﺎ ﻓﻜﺄﻧﻤﺎ أﺣﻴﺎ اﻟﻨﺎس ﺟﻤﻴﻌﺎ(.

)اﻟﻤﺎﺋﺪﻩ (٣٢
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Abstract
The main proposal of this Thesis based on some practical notes and the
theoretical readings, the mathematical equations which led to existing a
shared relationship between the nuclear institutions and the economical
development with preserving the environment and its recourses which
achieves the concept of the sustainable development.
The Thesis aims also at recognizing the most important characteristics of
the nuclear institutions, as the study interests in understanding how the
nuclear energy can be distinguished from the other energy resources.
Furthermore, the study in its intellectual framework interests in
comparing a number of the nuclear institutions that the study finds them
related to the research topic and assists in achieving the study goals ,which
represent in the environmental evaluation of the nuclear institutions inside
its biological surroundings.
The study consists of four main chapters in addition to the introduction
and the conclusion as follows:
The first chapter: recognizing the nuclear institutions and their effect
on the environment.
This chapter includes studying the characteristics of the nuclear
institutions in the frame of its existence in the atmospheric surroundings
and this chapter includes:
1- The kinds of the nuclear institutions, the troubles and incidents
resulting in them and comparing between it and the study of the
nuclear fuel.
2- The economical importance of the nuclear institutions and
participating it in the process of developing.
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3- The role of the agency of preserving the environment and the
extent of its ability to deal with the nuclear incidents and
training and guiding the inhabitants how to deal with these
incidents.
The second chapter: recognizing planning and generalizing the nuclear
institutions.
This chapter handles by the study and analysis the nature of the
nuclear institutions and the development in their designs according to the
development in the designs of the nuclear institutions and this chapter
includes:
1- The interaction of the nuclear radiations (alpha –beta – gamma –
neutrons) with the substance.
2- The equations of designing the nuclear institutions.
3- using the concrete as a ray protective and the extent of the effect
of the radiation on the concrete and the kinds of some residuals.
4- The importance of the architecture studies while studying the site
and studying the architect treatments concerning the nuclear
institutions.
5- preparing the emergency plan suitable for the station kind.
The third chapter: recognizing the limits and standards of the planning
and the designing of a nuclear institution.
Aims at studying the site and the standards of the planning to the
places of the work inside the institution through:
1- Studying the effect of the region on the station through studying
the climate and the nature of the region.
2- Studying the effect of the station on the region through the
processes of the secure operation.
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3- Studying the inhabitants considerations from their intensity and
the nature of their work and the residing and the non residing.
4- Recognizing the substances used in the protective building and
the main building.
5- Dividing the work places inside the institution according to the
risk and the techniques used in the ventilation processes and the
insulators inside the nuclear institutions.
The fourth chapter: the nuclear institutions inside the suburban places.
This chapter aims at studying the case in the framework of its direct
surroundings (the building) and in the framework of the building it's self
and its existence in the city through:
1-

Studying the climate of the region.

2- Describing the nuclear institution inside the city and studying the
building and the courtyards.
3- Comparing the institution with other institutions in the same
function for recognizing the advantages and the disadvantages
between the nuclear institutions.
4- The extent of the utilization from the energy wasted inside the
nuclear institution.

The conclusion and the results:
The group behind the search results and practical recommendations in
light of the circumstances in Egypt and the most important results the
research reaches to form is analytical and practical axis include:
1- That entering to the fields of the nuclear energy is inevitable and is
considered best solution that match between the economical
development and keeping the environment and it resources in what
lead to the sustainable development.
IV

2- Evaluate the temperature, one of the outputs of the reactor in the
work of ecological projects such as the crocodile farms.
3- Can benefit from the facility radiological using ozone, agas output in
water purification and filtration plants can be placed near the
radiation from the facility.
4- Nuclear energy uses very little land, is more economical than other
major energy sources and can operate in extreme weather conditions.
5- When making the architectural designs of the various units must enter
the environment, both standards Fay operating or design basis for the
trade-off between the different designs.
6- When choose the nuclear plant site ,must be established to take into
account the environmental impacts of the potential mutual between
the facility and its biosphere with a view to minimize the possibility
of negative effects.
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Introduction:
The peaceful applications of the nuclear energy play an important
role in all fields that are related to the environment. Using the nuclear
technology contribute effectively in keeping the environment. In addition
to serving the development through the industrial and agriculture fields and
the health care. The radiological treatment also plays an important role in
all fields that are related to the environment such as the problem of food
and water in what known as the clean technology. The technology of
sterilization through the radiation became playing an important and basic
role in the industry and this technology is used as an alternative to the
chemical additions and the preservatives that harm the health. The
technology of radiation is considered the useful mean for achieving the
high level of quality and reducing the loss for the sake of keeping the
national economy.
Egypt faces a difficult challenge because of the continuous
increasing in population and the expanding of the economical projects and
what is following it from the large and quick increasing in the consumption
of the energy and the definite conventional resources of
energy. Since the consumption of energy is increasing due to the
incomes and increasing of the standard of living and the technological
progress, the resources of conventional energy is depleting quickly.
The nuclear energy does not lead to any emissions, while using it
that may cause any international problems to the environment such as the
acid rains, global warming, and the combustion of forests and erosion of
ozone layer. The nuclear energy practically saves an indefinite amount of
energy that can compensates the quick depletion of the conventional
resources of energy and reducing the pollution of environment due to the

XIV

fact that the nuclear energy is considered the fewest resource of energy in
harming the environment.
The nuclear energy does not need to a large distance while
constructing a nuclear station and does not also submit to the climatic
conditions such as the wind energy and the solar energy. It is also
considered the cheapest resource of energy as it works with 90% from the
time.
The nuclear energy captures an international interest as the scientific
committee was constructed to study the effect of the nuclear rays in 1955
after throwing the two bombs on Hiroshima and Nagasaki in 1945. after
that the international agency for the nuclear energy was formed in 1957
that develops the peaceful applications of the nuclear energy in all fields
that are considered useful for humanity. And most of the countries in the
world cared about the aspects of the protection from the radiation and
nuclear catastrophes. The technological development treated the issues that
are related to the fears from the nuclear risks and the possibility of the
nuclear emissions or the risks of wastes or the accidents of reactors. The
nuclear technology became one of the safest technologies in the world in
terms of design and good planning. It is obvious form the previous that
entering to the fields of the nuclear energy is inevitable and is considered
best solution that match between the economical development and keeping
the resources in what lead to the sustainable development.
The architecture plays the basic role while constructing the nuclear
institutions in terms of planning and design that depend on respecting the
ideological and cultural inheritances to the site. And respecting also the
natural forces of the site and the benefit from the climatic energies of the
site while designing the buildings for the sake of saving the energy(natural
lightening-negative

cooling-natural
XV

ventilation)

and

increasing

the

efficiency of designing the building in facing the climatic problems. In
addition to the factor of the economical saving in the developing countries
and choosing the suitable to the climatic conditions that are dominant in
Egypt while designing the buildings.
The entering to the field of the peaceful applications of the nuclear
energy leads to the saving of energy and resisting the global warming in
what lead to achieving the economical, social and environmental
dimensions.
Entering to the field of the peaceful applications of the nuclear
energy lead to the increasing of the rate of investment in the different
operations of development and creating an ecological coexistence with
some elements of the environment that was not found before in some areas
such as "Crocodiles farm" in a project near to south Texas. And the rare
flowers in the station of south California that increases its beauty and
magic and brings back the economical benefit. The nuclear energy has its
culture and language and will be useful to the community if we deal with it
by the orders and principles that god put it to us and by the good dealing
with the environment and not corrupting or harming it.
The entering to the field of the peaceful applications of the nuclear
energy internationally creates a strategic position from the economical and
political side and spreads peace all over the world where the economical
stability and saving the resources because of the use the nuclear energy as
an alternative to some resources like petrol and natural gas in what lead to
removing the reasons of the colonization.
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Chapter (1)
Nuclear Buildings And Environment.

1

1-1 Introduction
This chapter investigates different types of nuclear industry buildings, the relationship
between environment and nuclear industry, how to estimate nuclear industry's
environment benefits, sustainable development and nuclear industry, and environment
protection agencies (EPA'S).
It also deals with radiation protection program, radiation doses and health, radiation
accidents, prospecting a future with an environmentally sound nuclear energy and the
ecological stewardship of the nuclear Energy industry.

1-2 Some Nuclear Industries1
1-2-1 Generation of electricity from power reactors.
1-2-2 Reactor treatment of salt water.
1-2-3 Industrial application of radioisotopes and radiation such as:
1-2-3-1 Food irradiations.
1-2-3-2 Electron beam treatment of combustion gases.
1-2-3-3 Radiation treatment of waste water.
1-2-3-4 Sterilization of medical products.
1-2-3-5 Radiation treatment of sewage sludge.
1-2-3-6 Natural gamma ray interface gauge for green liquor and red mud.
1-2-3-7 Practice and progress of nucleonic gauging (thickness, level, density and
moisture gauge).
1-2-3-8 Radiation processing- current status and future prospects of industrial.
1-2-3-9 Radiation processed wood-plastic composites.
1-2-3-10 Radiotracer applications in wear studies on internal combustion engines.
1-2-3-11 Investigation of residence time distribution (R T D) and kinetics using
radioactive Tracer.
1-2-3-12 Application of Radiotracer Technique for discharge measurements in
canals.

1

"Industrial application of radioisotopes and radiation, a record of the contribution at the

international conference of application of radioisotopes and radiation in industrial development",
(march1-3, 1984 Bombay, India).
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1-2-3-13 Hydrology and Hydraulics: Ground water studies- surface water studiesflow measurement in rivers- civil engineering studies- such as to locate
leaks in dams and canals- study of chemical, biological and thermal
pollution in aquifers, rivers, lakes and seas- Effluent control in water\
sewage purification stations.
1-2-3-14 Sediment logy: sediment transport studies using radiotracers in sea coasts,
estuaries, river beds, lakes, etc -Silt movement studies in ports with a
view to economies on the dredging costs- study of natural radioactivity
in the sediments.

1-3 Types of buildings of nuclear plants:Any nuclear building consists of two buildings:
1-3-1 Main building contains many offices, laboratories, stores, workshops, etc …
for the construction of such buildings light concrete, insulating materials and other
specific materials should be used.

1-3-2 Shielding building should be constructed out of special materials, such as
heavy concrete, steal and specific amalgamation of materials. Inside this
building the radiation source is to be located as in figure (1-1).

Radiation
source

Shielding building
Main building
Figure (1-1) Types of buildings of nuclear plant
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The shielding building should be constructed on ground or underground as in figure (12, a, b and c).

WIRE

Concrete of
shielding
building

Source down
.................

Radiation
Source

water

..

(b)

Source up

(c)

Figure (1-2) Types of shielding buildings
Figure (a) use at nuclear reactors constriction or food irradiators
Figure (b) using at food irradiators construction
Figure (C) use at accelerators construction

1-4 Types of nuclear plants:There are two types of reactors, power reactors and research reactors:
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pool

1-4-1 Research Reactors:
Research reactors are used for researches and radioisotopes fabrication.

1-4-2 Power Reactors:
Power reactors use uranium for explosives and as a heat source to provide steam for the
generation of electricity. One kilogram of uranium oxide produces heat equivalent to
approximately 16 metric tons of coal which makes uranium one of the most important
sources of energy in the world. The nuclear energy is the energy of the atomic nucleus. Two
nuclear processes can be used to release that energy to do work: Fission and fusion. Nuclear
fission is the process of splitting an atom's nucleus into smaller fragments. As for nuclear
fusion, it is combining two atomic nuclei to form one heavier nucleus. The by-product of
both reactions is the release of energy. The reactor has the same function as the boiler
producing the heat in coal-burning or oil-burning-power plants as in figure (1-3)1.
Electricity

Boiler

Turbine
Generator

Turbine
Generator
ااا

Air
Heat

Readier

∑Condenser

∑

Pump

Condenser

Pump

a) Fossil fuel power plant

b) Nuclear power plant

Figure (1-3)
Figure (1-3)

a) Fossil fuel power plant.
b) Nuclear power plant.

1

Daniel B.Botkin and Edward A. Keller, (2001),"Environmental science", University of California.
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1-4-2-1 Types, structure and systems of power reactors as in figure (1-4), figure
(1-5) and figure (1-6) respectively.

Types of reactors
Fission reactors

Natural water
reactors

Boiling water reactors
BWR

Pressurized heavy
water reactors

Fusion reaction

Gas cooled reactors

Graphic and water
reactors

Pressurized water
reactors PWR

Figure (1-4) types of reactors1


In nuclear fission the splitting of an atom nucleus into smaller fragments occurs.



In nuclear fusion the combining of atomic nuclei into one heavier nucleus occurs.



Pressurized heavy water reactors: The heavy water contains doyouteryom which is a
moderator and coolant in the first cooling cycle. The reactor uses natural water in heat
transfer and turbines movement.



Gas-cooling reactors (GCR): these reactors use graphic which acts as moderator and
carbon dioxide as a coolant in the first cooling cycle and transfer the temperature to
second cycle for vapor generation.



Graphic and water reactors: These reactors use graphic as a moderator and water as a
coolant and heat transfer as in Chernobyl Reactor.

Structure of nuclear reactors
Core (consisting of
fuel and moderator)

Control rods

A cooling system

Reactor vessel

Figure (1-5) Structure of nuclear reactors2
1&2

Annals of nuclear energy xxx (2008) xxx-xxx www.elsvier.com/locate/anucene.

6

1- A fuel, usually uranium or plutonium, enclosed in shielding.
2- A moderator, a substance such as graphite, beryllium, or heavy water that slows
down the neutrons so that they may be easily captured by the fissionable atoms.
3- A cooling system that extracts the heat energy produced.
4- Reactor vessel made from stainless steel.
5- Control rods which when moved out of the core the chain reaction increases, and as
they moved into the core, the reaction slows down.

Reactor
systems

Figure (1-6) reactor systems1

1



Primary cooling from lower to upper level inside the reactor core.



Tank cooling from upper to lower level outside the reactor core.



Secondary cooling removes heat from both systems.

Annals of nuclear energy xxx (2008) xxx-xxx www.elsvier.com/locate/anucene.
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Radiation protection

Reactor production

Heating hydraulic

Reactor protection
system

Changes in neutrons case

Emergency system

Nigh temperature and pressure

Protection process from radiation

Control and
information system

Nuclear measure process

Liquid wastes

Secondary cooling

Tank cooling

Primary cooling

Solid wastes

Waste management
system

Cooling system

1-4-2-2 Water cycle in boiling water reactor BWR as in figure (1-7)
In boiling reactor, water plays the role of a moderator and reflector of Neutrons and a
coolant, beside producing a stream that passes through the generator directly then it is
extended and repumped to the reactor or the pool after passing through the turbines.
In the cooling course of the boiling reactor, water boils inside fuels group without a
generator of stream and this will decrease the cost of the reactor. The pool also
decreases the pressure in order to intense the growing stream as it is being transformed
through pumps and this intensity will decrease the pressure inside the well and inside
the reactor.

Vapor

Turbine

Electrical
generator

Vesel
Water pump

Nuclear fuel

Cooling water
Moderator rode

Water

Figure (1-7) water cycle in boiling water1

1-4-2-3 Advantages & Disadvantages of some reactors
First: The Pressurized Water Reactor
Advantages:
They use ordinary water which moderates the neutrons, reverses neutrons to keep
them in, and cools the reactor core.
1

Nuclear engineering and design 237 (2007) 2250-2264 www.elsiever.com/locate/nucengds.
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Disadvantages:
1) It requires uranium which is enriched in fuel up to at least 3%.
2) The occurrence of risk in case the cold leg breaks up.
3) When changing the fuel, the operation stops for a few weeks in order to cool
down, and lift the cover to change approximately one third of the fuel. This
process takes place every year and is a complicated and time-consuming process.
4) It needs a protective shield up to three meters thick of concrete surrounded by the
reactor's basin itself.
5) The Heat Source of these Reactors is not efficient for generating electricity due to
the low temperature of the cooling material which is specified by the potential of
leaving the water under 150 Atmospheric Pressure without being evaporated.
Second: The Water Boiling Reactor1:
Advantages:
1) It uses ordinary water moderating the neutrons; Reversing and cooling them as well
as producing water vapor for the generation of electricity.
2) It does not need pressure, in the reactor basin, more than the resulted vapor.
3) It does not need a thick reactor basin.
4) Water is boiled inside the fuel group.
5) There are no external vapor generators, the thing that reduces the cost of reactors.
Disadvantages:
1) It needs complicated means to dispose of the vapor when it is not possible to let it
out through the turbines or when any disorder occurs. Therefore the reactor has to
be placed in a dry well made of concrete out of which pipes reaches out to a tunnel
called (Pressure Lowering Basin).
2) When changing the fuel, the reactor stops and cools down this is a complicated
process.

1

International atomic energy, (1988),"Nuclear power performance and safety", Vienna
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3) The cooling material becomes radiated to a certain extent but the radioactive
activity does not reach the turbines and does not transfer across the vapor to the
generation equipments.
4) Lack of heat efficiency because of the low cooling water heat.
5) Internal burning problem or what is called the Vapor Over which occurs when the
nuclear fuel is surrounded with a vapor layer causing a bad heat conductivity
which makes it difficult to remove the heat from the fuel resulting in a sudden rise
of fuel temperature and a risk of explosion.
Third: Heavy Water-Forming Vapor Reactor:
Advantages:
1) It combines two types of reactors, i.e. Heavy Water Reactor and Boiling Water
Reactor.
2) It uses the Heavy Water to moderate the neutrons.
3) Its structure is not complicated and it is easy to extend as it consists of a group of
huge pipes surrounded with heavy water; and filled with fuel and plain water
which evaporates and generates electricity.
4) These reactors are smaller in size and produces power with more specific density.
5) It is possible to control the power production by raising or lowering the level of
heavy water surrounding the pipes which is a direct proportional relationship
where there is no moderator or reflector of neutrons.
6) It is possible to halt the reactor quickly by using Al-Boron Solution in some
channels.
7) There are additional fuel channels to expand the reactor.
Disadvantages:
It needs fuel which is enriched to approximately 2%.
1-4-2-4 Nuclear fuel cycle and its problems as shown in figure (1-8):a) fuel cycle1:
1) The Mining of the Uranium followed by milling and processing it with
1

International atomic energy, (1979),"Nuclear power and its fuel cycle", Vienna.
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Sulfuric acid to isolate the uranium which can be retrieved from the solution and
depositing it in the form of uranium oxide which can be retrieved
from the solution and depositing it in the form of U3O8 which is the form with
which uranium is marketed.
2) Converting the uranium oxide to uranium hexafluoride gas before the enriching
process.
3) Enrichment of uranium gas where advanced technology is used to increase the
rate of uranium U235 above its natural rate which is 0.3 to approximately 3.5 –
20% according to the requirements of the reactor.
4) The Fabricated Fuel are made by converting the enriched (UF) to uranium
dioxide U2O which will be poured into capsules which are then wrapped with a
zirconium alloy or with steel material to make fuel rods which are collected in
groups to be used in the heart of the reactor.
5) Using the fuel groups in the heart of the reactor where the fission process is done
for the U235 analogous in a continuous reaction; and the U238 will be converted
through the neutron families to PU239 analogue to be fission to contribute in the
production of one third of the power produced by the reactor.
6) Fuel Re-Processing spent which consists of 96% of original uranium and 1% of
plutonium and 3.239% of waste products. Notice that the uranium waste U235
contains 1% only.

During the reprocessing operation, the uranium and

plutonium substances are extracted from the nuclear wastes to recycle the
uranium to U6F to re-enrich it. As for the remaining nuclear wastes i.e. 3%
which have a high radiation activity, they are stored in a liquid form and then
stored in a solid form.
7) The Storage of the fuel spent in a water pond next to the reactor because of its
high radiation level and because of the high quantity of heat emitted from it.
These Wastes are divided into the following two groups:
a) The First group is re-processed to retrieve what can be retrieved as fuel.
b) The second group is disposed by storage.

11

Centrifugal machine
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U235
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Enrichment
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Figure (1-8) nuclear fuel cycle1
b. Problems with nuclear Fuel:
1) Uranium mines and mills produce radioactive waste materials that can pollute the
environment. There have been instances where radioactive mine tailings have been
used for foundation and building materials and have contaminated dwellings.
2) Uranium-235 enrichment and fabrication of fuel assemblies also produced waste
materials that must be carefully handled and disposed of as shown in figure (1-8).
3) Site selection and construction of nuclear power plants in the United States have
been extremely controversial. The environmental review process is extensive and
expensive, often cantering on hazards recreated to the probability of such events as
earthquakes damaging the plant.

1

Journal of nuclear materials (2007) 12-15 www.elsevier.com/locate/juncmat.
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4) The power plant or reactor is the site most people are concerned about because it is
the most visible part of the cycle. It is also the site of partial accidents including
partial meltdowns that have released harmful radiation into the environment.
5) The United States does not reprocess spent fuel from reactors to recover uranium
and plutonium at this time, so there is currently no environmental impact from
them. However, there are many problems associated with the handling and
disposal of nuclear waste.
6) Waste disposal is a controversial part of the nuclear cycle because no one wants a
nuclear waste disposal facility nearby.
7) Decommissioning or modernization of a nuclear power plant (they all have a
limited life-time of between 20 and 30 years) is a controversial part of the uranium
cycle with which we have little experience. Contaminated machinery needs to be
disposed of or stored so that environmental damage will not occur. Decommissioning or refitting will be very expensive and is an important aspect of
planning for the use of nuclear power.
8) The hazards of transporting and disposing of nuclear material.
9) Effects of radioisotopes on the environment in two ways: By emitting radiation
that affects other materials and by entering the normal pathway of mineral cycling
and ecological chains.
10) The explosion of nuclear atomic weapon does damage in bath ways. At the time
of the explosion, intense radiation of many kinds and energies is sent out, killing
organisms directly. The explosion generates large amounts of radioactive
isotopes which are dispersed into the environment.
There are two ways to look for and to use means which are alternative to burying the
nuclear wastes:
1) The First Method came from the French National Committee for the radiated
Materials with a proposal to load the wastes on rockets which are to be sent to
other solar planets. This will protect the earth from the risks resulted from the
incident of an earthquake.
2) The Second Method came from Britain with a proposal to design a nuclear
reactor which burns the wastes and get rid of them by converting them into other
non-radiated materials.
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1-4-3 Food radiators:Food irradiation is a technology for controlling spoilage and eliminating food-borne
pathogens such as salmonella.
The result is similar to conventional pasteurization and is often called ''cold
pasteurization ''or'' irradiation pasteurization1'' irradiation kills bacteria and other
pathogens.
The energy of ionizing radiation:
The food irradiation processes uses three types of ionizing radiation sources:
1- Cobalt-60 gamma sources as shown in figure (1-6).
WIRE
Concrete

Shielding
Building

Radiation
Source

..
...

Water
pool

Figure (1-9) Cobalt-60 gamma sources
2- Electron beam and X-ray generators:
Under normal operating conditions workers are protected by shielding, detection
systems, and safety procedures.

1

Http://louisiano food safety and information clearing house's food irradiator 06/10/2004.

2

AFRA, (2000),"Paper resented at the AFRA regional utilization of radiation facilities of the

international atomic energy agency", In Accary Ghana, may, 2000.
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1-4-4 Uses of irradiators and electron beam2:
1- Sterilization or microbial reduction in medical and pharmaceutical supplies.
2- Preservation of food stuffs.
3- Radiation effect studies.
4- Chemical and polymer synthesis and modifications.
5- Insect irradiation through sterile release programs.
1-5 Radiation Accident1:
Radiation sources are now an integral part of our technology-based life. They are used
in industry, medical applications, educational institutions, etc. Although safety
precautions and safety programmers are getting better all the time, the fact that more
and more organizations and countries are using radiation for peaceful purposes also
means that the potential for accidents is there and it is not disappearing. This potential is
not limited to nuclear power stations. Indeed, there have been more accidents involving
non-nuclear power practices than in the nuclear power industry itself.
The potential hazard associated with nuclear power plant accidents is quite large
because of the large amount of radioactive fission products "stored" in a reactor. By
contrast, radiological accidents involve much smaller amounts of radioactive materials,
and the potential hazard is fairly limited, both in terms of geographic extent and number
of people that could be affected. However, it would be a mistake to underestimate the
seriousness of radiological accidents.
Such accidents can lead, and have led, to serious deterministic effects, including
severe injuries and death.
We will examine the potential for accidents that could lead to radiological
consequences. Our aim is to show that nuclear and radiological accidents can happen
and that they are in fact an unavoidable consequence of advances in technology, not
only in the nuclear sector, but in all industrial areas. We will also try to highlight the
main features of such accidents.

1

Rashd.Samya, (2003),"Radiation accidents." Background center of nuclear safe.
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1-5-1 Types of Radiation Accidents:
In general, radiation emergencies may be classified into two broad categories:
1-5-1-1 Nuclear Accidents
The term nuclear accident (emergency) applies to
1- Reactor accident
a- Accident at reprocessing plants
b- Accidents at other large nuclear facilities
c- Accidents involving the detonation with partial nuclear yield of a nuclear weapon

It is one that involves the nuclear fuel cycle (e.g. Uranium, plutonium, and thorium)
and the potential for criticality.
Typically, the potential for a health hazards is greatest for nuclear emergencies
because the affected area can extend over hundreds of square kilometers and the number
of people affected by stochastic impacts can be in thousands.
Examples of Reactor Accidents:
1- NRX, Canada, 1952
2- Winds Cale, Uh, 1957
3- NRU, Canada, 1957
4- Wasting House test reactor, USA, 1960
5- SL-1, USA, 1961
6- Enrico Fermi, USA
7- Lucens, Switzerland, 1976
8- Browns Ferry fire, USA
9- TM1, USA, 1979
10- Chernoby1, USSR, 1986
2- Radiological accidents1:
A radiological accident (emergency) is one that involves:
1

Rashad, S.M and Hammad, F, H, (2\1992),"Review and analysis of some nuclear and radiological

accidents", 5th Conf.nuclise.appl, vol.L, Cairo
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1- Sources other than nuclear fuel.
2- The dispersion of material from a nuclear weapon without a nuclear yield.
3- Radiological emergencies that could result from deliberate acts, such as
terrorist activities or illicit trafficking.
The most common type of radiological emergency is the dispersion and contamination
of a single source (e.g. cesium) of the mishandling of a sealed source (e.g. iridium used
in industrial gamma radiography) the dispersion of material from a nuclear weapon
without a nuclear yield is also considered radiological accident.
Accident, with radioactive sources or material includes found radioactive material or
contaminated areas or items lost or missing radioactive source, unshielded source,
accidents in laboratory, transport accident involving radioactive sources or material and
accidents with x-ray machines and accelerators. Radiological emergencies that could
result from deliberate acts, such as terrorist activities or illicit trafficking also fall within
this category.
Types of radiological accidents:
Radiological accidents can be classified in three major categories:
1- Accidents with radiation sources or radioactive materials.
2- Accidents outside the country with Trans-boundary effects, and
3- Nuclear powered satellite re-entry.
Accidents with radiological sources
1- Discovery of a source or contamination
2- Missing source (lost or stolen)
3- Damaged source or loss of shielding
4- Fire involving radioactive source
5- Dispersion of alpha emitter
6- Transport accident with radioactive sources
7- Accident involving nuclear or radiological devices (Research reactor, neutron
generator, accelerator ……….)
This is a broad category, which includes found source or contamination, missing
source, unshielded source, accident in laboratory or research facility, transport accident
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and dispersion of alpha emitters. However, initial precautions on approaching the source
or contamination are the same.

3- Trans-boundary accidents
a- Impact from a severe accident at a nuclear installation far from the countries border.
b- Most significant threat: contamination of the environment through deposition.
c- Deposition is highest if rain is present at the time of plume passage
d- Most significant challenge: the media perception
Although we said that we would not discuss nuclear power accidents, there is one
aspect of such accidents that is of interterm: the transponder, long-range impacts. When
the nearest nuclear power plant is very far away (hundreds of km), need for planning is
not strongly perceived and emergency plans may not be considered important.

1-5-2 Nuclear powered satellite Re-entry:▪ Nuclear power sources are used in space vehicles such as satellites and deep
space probes.
▪ Satellites may carry a small nuclear reactor radioisotopes thermo electric
generator and heating units contain plutonium.
▪

Launch accidents are not a significant threat

▪

Accidental re-entry is a possible threat

▪ Crash on ground may lead to wide-spread of contamination (e.g. cosmos 954,
Canada, 1979)
Nuclear power sources used in space can suffer several types of accident. For example
accidental re-entry would occur as a result of the loss of control of the space vehicle
leading to the interaction of its trajectory with the earth's atmosphere in such a way that
the satellite suffers an unplanned and premature re-entry and impact on earth's surface. The
radiation risks from these materials will vary from very small to grad. Surface
radiation levels of up to 5000 msv/h have been recorded from satellite debris1.

1

"Industrial irradiator operate course", GM.DS Nordio 447 March road, po box13500, Kanata,

Ontario, Canada.
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Possible radiological hazards
External irradiation and internal contamination through inhalation or ingestion.
Possible health consequences
Acute radiation syndrome, Local burns, combined injuries, Death and increased risk
of late effects (e.g. cancer).
Other potential consequences
Environmental, economic losses, Psychological, legal harms.
Even in the absence of a direct human health impact radiological accident could
result in serious consequences. For example, environmental contamination could result
in a significant cost impact through the need to (for example):
1- Decontaminate
2- Provide alternate food supplies if food was contaminated
3- Relocate people who live in or near the affected area
4- Engage in an extensive public information program to reassure the public,
minimize the psychosocial impacts and maintain confidence in the government
authorities.
5- Present the degeneration of the event into a crisis. Checking the dose rate in the
evacuated town of prepay at located just 3 km from the damaged Chernobyl
reactor. About 50,000 persons were evacuated and they never returned back to
their homes.

1-5-3 Statistics:
According to DOE –REAC / TC, From 1944 to March 2000:
1- 414 major accidents.
2- 133,742 persons involved.
3- 2,948 significantly exposed.
4- 127 fatalities.
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a. Major radiation accidents as in figure (1-10)
The 414 major radiation
1- Criticalities (1): 22
2- Radiation devices (2): 307
3- Radioisotopes (3):85

350
300

No. Of accidents

accidents include:

250
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0
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Accidents sources
Figure (1-10) Major radiation accidents1

b. Radiation devices as in figure (1-11)
250
200

Sealed
sources"1"

150
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1- Sealed sources: 203
2- X-ray devices: 79
3- Accelerators: 24
4- Radar generators: 1
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Figure (1-11) Radiation devices accidents1

1, 2

Rashad.Samya, (2003),"Radiation accidents.", Background center of nuclear safe.
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1- Transuranic: 27
2- Tritium: 2
3- Fission products: 11
3- Radium spills: 1
5- Diagnosis/therapy: 38
6- Other: 6

No. Of accidents

c. Radioisotope as in figure (1-12)

Accidents sources
Figure (1-12) Radioisotope accidents2
1-5-4 Example from nuclear accident
1-5-4-1 Chernobyl, USSR3, 1986
The Chernobyl nuclear power accident resulted in the release of immense amounts of
radioactive material into the environment. However the release was carried high into the
atmosphere by the heat generated by the accident. This prevented very high doses close
to the plant and thus prevented hundreds of early deaths or injuries off-site. As the
release moved away from the reactor site, radioactive particles were deposited (on the
ground, trees, people, etc) exposing people at greater distances to significant amount of
ground contamination. Contamination levels in agricultural products more than a 1.000
km away exceeded national standards requiring restriction. The drinking of
contaminated milk and eating contaminated food from family gardens has resulted in a
significant increase in thyroid cancer rates among children more than 350 km from the
site. Consequently, in many countries, emergency preparations have been made
hundreds of km from NPPS to deal with potential food contamination resulting a
release.
Nuclear power plant accidents can also result in very high doses of radiation onsite.
The only early deaths resulting from nuclear power plant accidents have occurred
among plant personnel or off-site fire fighters responding on-site. In the Chernobyl
nuclear power plant accident 31 people responding on-site received lethal doses.
1

Rashad.samya, (2003),"Radiation accidents." Background center of nuclear safe.

2

Daniel B.Botkin and Edward A. Keller, (2001),"Environmental science." University of California.
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This shows the importance of personnel who may respond on-site to a nuclear power
plant accident having the appropriate training and equipment as in figure (1-13).

Figure (1-13) Chernobyl 1 after the accident
1-5-4-2Accidents of Gamma-ray Facilities
a) Decatur, Georgia1
In June 1988, a capsule of radioactive cesium-137--a waste product from nuclear
weapons production—sprung a leak at a radiation sterilizers plant near Atlanta. Though
the leak was contained to the site, two of the three exposed workers spread radioactivity
to their cars and homes. And an estimated 70,000 milk cartons, contact lens solution
boxes and other containers were shipped out after they were splashed with radioactive
water. Only about 900 of the contaminated containers were recalled. The ensuing
taxpayer-funded cleanup cost more than $30 million, after which a government report
concluded that "the public health and safety could have been compromised."
b) Dover, New Jersey2
In June 1986, two senior executives of Palo Alto, CA-based international neurotics
were indicted on federal charges of conspiracy, mail fraud and wire fraud in connection
with an October 1982 spill of 600 gallons of water contaminated by radioactive
1and2
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cobalt-60.
After a pump malfunctioned, workers were instructed to pour the radioactive
water down a shower drain that emptied into the public sewer system. Workers were
also ordered to wear their radiation-detection "badges" in such a way to falsify radiation
levels. In the words of a federal prosecutor, company executives "bamboozled" Nuclear
Regulatory Commission (NRC) inspectors by delaying an inspection of the facility,
where food, gems, chemicals and medical supplies were irradiated. A $2 million
cleanup included the cost to dispose of radioactive material at a nuclear waste dump in
South Carolina.
Company vice president Eugene O'Sullivan, a former member of the U.S. Atomic
Energy Commission, was convicted of conspiracy and fraud in October 1986.
c) Honolulu, Hawaii1
In 1979, decontamination began at the state-run Hawaiian Developmental Irradiator at
fort Armstrong where, years earlier, radioactive water leaked onto the roof and the front
lawn.
Nearly 100,000 pounds of steel, 250 cubic feet of concrete and 1,100 cubic feet of soil
were removed and taken to the nuclear waste dump in Hanford, Wash. The plant was
shut down in 1980 and the remaining cobalt-60 was shipped to the University of
Hawaii.
d) Parsippany, New Jersey2
In June 1974, William Mckimm, the radiation director at an isomedix cobalt-60
facility, was exposed to a near-fatal dose of 400 rems while irradiating medical supplies.
Mckimm was critically injured and hospitalized for a month. Two years later, a fire near
the cobalt storage pool released chemicals into the pool that caused the cobalt rods to
corrode and leak. Radioactive water was then flushed down the toilet into the public
sewer system. Eventually, concrete around the cobalt-60 pool, as well as the toilet and
bathroom plumbing, was found to be radioactive and taken to a nuclear waste dump.
The amount of radiation released into the public sewer system was never determined.

1and2
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e) Rockaway, New Jersey
In 1977, Michael Pierson was exposed to a near-fatal dose of 150-300 rems at a
radiation Technology facility when a system designed to protect workers from
radioactive cobalt-60 failed. In 1986, the NRC cited company executives for
intentionally disabling the system. In 1988—after more than 30 NRC violations,
including one for throwing out radioactive garbage with the trash—company president
Martin Welt and nuclear engineer William Jouris were charged in federal court with 11
counts of conspiracy to defraud the NRC, making false statements and violating the
Atomic Energy Act. Welt, who threatened to fire workers who didn't lie to NRC
investigators, was also charged with obstruction of justice.
Both men were convicted. Jouris was sentenced to probation; welt was sentenced to
two years in prison, placed on three tears probation and fined $50,000.
1-5-4-3 Accidents at Electron-Beam Facilities:
In 1991, a Maryland worker ignored safety warnings and received a 5000-rad dose
from a 3 million electron-volt linear accelerator. He lost four fingers.
In 1992, a mishap at a 15 million electron-volt linear accelerator in Hanoi cost the
facility's research director a hand and several fingers.
1-5-4-4 Fatal Accidents in Other Countries:In February 1989, three El Salvadoran workers suffered serious burns and radiation
sickness when they were exposed to cobalt-60. None had received formal training to
operate the equipment, which was made by Atomic Energy of Canada Limited.
Eventually, one worker died and the others had their legs amputated1.
In 1975, an Italian worker was exposed to cobalt-60 when he bypassed all safety
controls, climbed onto a conveyor belt and entered the irradiation chamber. He died 12
days later.
In 1982, a Norwegian worker received a 1,000-rem cobalt-60 dose while trying fix a
jammed convey or belt. He died 13 days later.
In 1990, an Israeli worker was exposed to cobalt-60 after an alarm failed. He died 36
days later.

1
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In 1991, a worker in Belarus was exposed to cobalt-60 after several safety features
were circumvented. He died 113 days later.

1-6 Nuclear buildings and environment:1-6-1 Quantifying Nuclear energy's environmental Benefits:
In 2003 us. Nuclear power plants prevented 3.36 million tons of sulfur dioxide, 1.24
million tons of nitrogen oxide, and 679.8 million metric tons of carbon dioxide from
entering the earth's atmosphere.
Between 1995 and 2003, U.S. nuclear generation avoided the emission of 34.3 million
tons of sulfur dioxide, 14.8 million tons of nitrogen oxides, and 6.0 billion tons of
carbon dioxide.
According to the energy information administration of the U.S. department of energy,
nuclear power plants were responsible for 41 percent of the total voluntary reductions in
greenhouse gas emissions reported by U.S.Companies in 2001.nuclear plants reported
avoiding 36 million metric tons of carbon that year. In 2002, nuclear power plants were
responsible for 35 percent of total voluntary reductions, avoiding 35.7 million metric
tons of carbon.
Worldwide, 439 nuclear power plants in 30 nations produced 16 percent of the world's
electricity. By replacing fossil fuels in electricity generation, nuclear plants in 2001
reduced carbon emissions by over 600 million metric tons.
In the U.S. Acid Ran program, 21 states achieved a 16.4 percent increase in nuclear
generation between years 1900-1995 that avoided 480,000 tons of sulfur dioxide 37
percent of the required emissions reduction. Under the 1990 clean Air Act amendments,
no credit was allocated to the nuclear plants. But, based on the average value of publicly
traded sulfur dioxide credits, this contribution would have been worth about $ 50
million1.
In 2002, the Bush Administration proposed new limitation on emissions of sulfur
dioxide (so2) nitrogen oxides (Nox) and mercury. This "Clear Skies" proposal would
reduce emissions of these three pollutants by approximately70 percent from today's
levels over the next 15 years.
1
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Compliance with the clear skies legislation will cost $32 billion to $37 billion through
2020, according to electric power industry estimates. Nuclear energy does not emit any
of these pollutants.
The 619 million metric tons of carbon avoided by world nuclear power production is
almost equivalent to the 700 million metric tons of reductions needed to meet the goal
of returning to1990 emissions levels set forth in the united nation climate change Treaty
signed in Rio de Janeiro in 1992.
Without the emission avoidances from nuclear generation, required reductions would
increase by more than 50 percent to achieve targets under the Kyoto protocol, the
international agreement reached at the United Nations convention on global climate
change.
The high-level waste currently produced by all U.S. nuclear power plants as used fuel
rods totals about 2000 tons per year, compared to over 40 million tons of hazardous
waste produced by the United States each year. The trillions of kilowatt hours of
electricity generated from nuclear energy during the U.S. industry's 40-year existence
has produced about 40,000 metric tons of radioactive material. If these used fuel rods
were attacked together, they would fill a football field to depth of only five yards. All
used nuclear fuel has been managed so that no adverse impacts to human health or the
environment has occurred.

1-6-2 Sustainable development and nuclear buildings1:"Atoms for peace" address to the United Nations in 1953, president Dwight
Eisenhower recommended that the United Nations form an international nuclear energy
organization to make available the humanitarian benefits of nuclear energy worldwide:
"The more important responsibility of this Atomic Energy Agency would be to devise
methods where by this fissionable material would be allocated to serve the peaceful
pursuits of mankind. Thus the contributing powers would be dedicating some of their
strength to serve the needs rather than the fears of mankind."
The United Nations international atomic energy agency began its frist year of operation
in 1957. Since then the IAEA has presided over the successful international
development and expansion of nuclear technology for energy, agriculture, medicine,
food preservation, hydrology, industry, and ecology in support of sustainable
1
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development around the world.
The classic definition of sustainable development was created by the United Nations,
World commission on environment and development. It was published in the
commission's 1987 report, Our Common Future, customarily referred to as the
Brundtland report: "development that meets the needs of the present without
compromising the ability of future generations to meet their own needs."
In 1992, the United Nations adopted the Rio declaration on environment and
development, containing 27 principles that, if observed by the nations of the world,
would ensure that economic growth would not jeopardize environmental integrity. The
successful operations of nuclear power plants around the world, along with the myriad
health, industrial, agricultural, and environmental benefits of other nuclear technologies,
fulfill these principles'.
Sustainable development encompasses improving a country's standard of living while
preserving the environment of that country and the world. As principle 3 of the Rio
declaration states. "The right to development must be fulfilled so as to equitably meet
development and environmental needs of present and future generation."
Emission-free technologies' such as nuclear energy, whose environmental impact is
minimal and can be neutralized without harmful consequence, are essential to global
sustainable development.
The Rio declaration identifies, in principle 5, "eradicating poverty as an indispensable
requirement for sustainable development" economic development that can eliminate
poverty and improve standards of living depends on the reliable and affordable delivery
of electricity. Critical infrastructure such as schools, factories, public transportation as
well as services like water supply and purification, medical treatment, food
preservation, and sewage treatment all require substantial electricity.
The united nation's 2004 report1, Meeting the Millennium Development Goals notes
that 1.1 billion people drink unsafe water and over 2.6 billion about 40 percent of the
world's population-have no access to basic sanitation. Diarrhea kills some 1.8 million
people each year, most of them children under five, with millions left permanently
debilitated. About 42 percent of those without safe drinking water live in sub-sharan
Africa, and about 1.5 billion without safe sanitation live in India and china. Among the
1
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countries of the world, on average, a three year increase in life expectancy correlates
with a 100 percent increase in electricity consumption per person. According to the
same calculations using World Bank data, an 80 percent increase in a country's gross
national product correlates with a 100 percent increase in electricity consumption per
person.
For certain large-scale economic activities, such as the production of electricity; no
single energy source can meet the increasing energy demands of the world's diverse and
growing populations. Rather, the global energy sector must pursue a combination of all
emission- free energy sources, such as nuclear, hydropower and other renewable, such
as wind and solar. Renewable electricity production is unpredictable and intermittent.
For instance, hydro is affected by water levels, rainfall, snowfall, and drought; wind by
wind speed; sun by cloudiness and storms. As a consequence, in the United States, for
instance, hydro produces electricity from 30to38 percent of the time, and wind about 30
percent of the time. By contrast, nuclear power plants produce electricity on average 90
percent of the time, because they can operate in extreme weather conditions that may
curtail the operation of other energy sources.
Nuclear energy can supply abundant, reliable electricity while satisfying the economic
and environmental protection goals specified in the Rio principle.
Because nothing is burned when nuclear energy is used to produce electricity, no
harmful air pollutants or greenhouse gases are emitted into the environment. The
environmental practices at nuclear power plant reduce, eliminate, or manage all waste
byproducts, successfully preventing harmful impacts to the environment. As a result,
the nuclear energy industry is perhaps one of the few industries established since the
industrial revolution that has managed and accounted for virtually all of its by-product
material.
In the united state, nuclear energy has the lowest average electricity production cost of
any major energy source. In 2003, electricity was generated at nuclear power plants for
1.72 cents per kilowatt-hour; compared to coal-fired plants, 1.80 cents; natural gas,
5.77; and for oil, 5.53 cents. Moreover, unlike other major energy sources, the
production cost of nuclear energy includes the cost of protecting the environment by
isolating its waste by-products. This cost is additional to the production cost for other
major energy sources. In addition, nuclear energy can produce more electricity with less
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fuel than other energy sources. On uranium fuel pellet, the size of the tip of your little
finger is the energy equivalent of 17,000 cubic feet of natural gas. 1,780 pounds of coal,
or 149 gallons of foil.
The use of nuclear energy to generate electricity actually preserves fossil fuel
resources. No carbon-based fuels are burned to produce electricity from nuclear energy.
Uranium, a fissionable heavy metal, as abundant as tin in the earth's surface, has no
other major use. By contrast, natural gas that is not used to produce electricity can be
used for such critical activities as residential heating, transportation, and chemical
process feed stocks.
The option for achieving sustainable development will be significantly enhanced
when hydrogen is developed as an alternative to fossil fuels. When hydrogen is burned
as a fuel, only water and oxygen are produced as a by-product. No greenhouse gases are
produced. But co2 emissions will only be reduced if the hydrogen that is substituted for
gasoline and diesel fuel is produced by an energy source that does not emit co2. Nuclear
power plants are capable of powering electrolyses to produce hydrogen. Advanced
reactor designs incorporate the production of hydrogen into their internal processes.
The Rio declaration assumes that concentrated population centers will continue to
grow as standards of living rise around the world. Land itself will be a critical resource.
Compared to renewable, nuclear energy uses very little land. To build the equivalent
of a 1,000 megawatt nuclear plant, a solar park would have to be larger than 35,000
acres, and a wind farm would have to be 150,000 acres on larger. By contrast, the
millstone units 2 and 3 nuclear power plants in Connecticut have a capacity of over
1.900 megawatts of power on a 500- acre site designed for three nuclear plants.
Sustainable living conditions in the densely populated urban areas of tomorrow will
require abundant, reliable, affordable electricity generation that does not compromise
the environment, such as nuclear energy1.
1-6-3 Powering the Future with Environmentally Sound Nuclear Energy2:Just over 100 nuclear plants supply electricity for one of every five homes and
businesses across the country. Nuclear energy is a reliable, safe and clean source of
electricity for today, and it will be even more vital in the future.
1
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As nuclear energy’s contribution to America’s energy supply has increased, so too
have the environmental advantages that it provides and its importance as a secure
domestic energy source. In fact, with such a large output from relatively few plants,
nuclear energy has the smallest environmental footprint of any large power supply
source.
Beginning in the 1960s, growing concern about the environment led to passage of
several major U.S. laws—among them, the 1970 Clean Air Act, which established
stringent standards for the gaseous and particulate emissions from industrial facilities
and power plants?
The first nuclear plants were just beginning to operate at that time.
Since then, nuclear energy—as it expanded to become today’s second-largest source
of electricity—has made a staggering contribution toward the reduction of harmful
emissions. Between 1973 and 2000, U.S. nuclear power plants avoided the Emission of
66.1 million tons of sulphar dioxide and 33.6 million tons of nitrogen oxide, compared
to fuels that otherwise would have produced electricity.
In 2000 alone, nuclear plants avoided the emission of 4.1 million tons of SO2—
nearly as much as the entire power sector reduced its emissions between 1990 and 2000
(4.5 million tons) as a result of the Clean Air Act. Nuclear plants also avoided the
emission of about 2 million tons of NOX and 174.4 million metric tons of carbon in
2000.
In the absence of nuclear energy, U.S. electric sector emissions of carbon would have
been 27 percent higher that year.
Yet none of the clean air legislation acknowledges nuclear energy’s significant role in
avoiding air pollutants and greenhouse gases altogether1.

1-6-4 The Ecological Stewardship of the Nuclear Energy Industry:All methods of producing electricity affect the environment to some degree, but the
impacts of nuclear energy are minimal—among the lowest in the electricity sector.
Because the fuel in nuclear power plants is radioactive, nuclear plants are carefully
designed, built and monitored to prevent releases of radioactive materials.
The Environmental Protection Agency sets—and the Nuclear Regulatory Commission
enforces—strict standards governing radiation emissions.
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To make sure that nuclear power plants operate well within those standards, radiation
levels at every plant are monitored 24 hours a day, seven days a week. Even soil, cows'
milk from neighboring farms, and fish and sediment in nearby rivers and lakes are
regularly tested.
The monitoring instruments are so sensitive that they can measure even trace amounts
of radiation. Nuclear power plant emissions are well below the safe levels permitted by
federal standards.
That is why the environment has never been harmed by radiation emissions from a
U.S. nuclear power plant.
Even the people living closest to a nuclear power plant would receive less than one
millirem of radiation exposure each year, which is less than the exposures those people
receive every day from the natural environment.
Most nuclear plants are located along lakes, rivers or the seacoast, and before a
nuclear power plant begins operating, an environmental impact statement examines all
potential impacts to water quality from the operation of the plant.
These include concerns about the discharge of heated water and the possibility of
trapping aquatic life in the piping used to draw cooling water into the plant.
All issues are resolved as part of the plant’s NRC licensing process.
If a license is later renewed, the company must certify that no significant adverse
impacts have been observed during the plant’s operating life.
Can evaluate the temperature, one of the outputs of the reactor in the work of
ecological projects such as:
1) An alligator suns itself near South Texas Project figure (1-14).
2) A sea turtle swims serenely near the Brunswick plant in North Carolina figure
(1-15).
3) Fishing tournament at Lake Anna, one of Virginia’s leading recreation spots.
The man-made lake provides cooling water for Dominion Generation’s North
Anna plant figure (1-16).
4) A profusion of flowers near the Oconee plant in South Carolina figure (1-17).
5) Lobstermen off the shore of the Pilgrim plant figure (1-18).
6) Nuclear Management Company has developed a natural prairie grass area near
the Duane Arnold plant in lowa figure (1-19).
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Figure (1-14) An alligator suns itself near South Texas Project1.

Figure (1-15) A sea turtle swims serenely near the Brunswick plant in North
Carolina2.

1 and2

Nuclear energy institude.Powering the future with environmentally sound nuclear energy.2003.
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Figure (1-16) Fishing tournament at Lake Anna, one of Virginia’s leading recreation
spots. The man-made lake provides cooling water for Dominion Generation’s North
Anna plant1.

Figure (1-17) A profusion of flowers near the Oconee plant in South
Carolina2.
1 and2

Nuclear energy institude.Powering the future with environmentally sound nuclear energy.2003.
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Figure (1-18) Lobstermen off the shore of the Pilgrim plant1.

Figure (1-19) Nuclear Management Company has developed a natural
prairie grass area near the Duane Arnold Plant in Iowa2.

1 and2

Nuclear energy institude.Powering the future with environmentally sound nuclear energy.2003.
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1-7 About EPA'S Radiation Protection Program1:Radiation has existed everywhere in the environment since the earth's formation-in
rocks, soil, water, and plants. The mining and processing of naturally occurring
radioactive materials for use in medicine, power generation, consumer products, and
industry inevitably generate emissions and waste.
Recognizing the potential hazards of these activities, congress with protecting people
and the environment from harmful and avoidable exposure to radiation. EPA is lead
federal a agency for responding to international emergencies involving radioactive
materials, such as the accident at Chernobyl.
EPA also provides guidance and training to other federal and state agencies in
preparing for emergencies at U.S. nuclear plants, transportation accidents involving
shipments of radioactive materials, and acts of nuclear terrorism.
By simulating emergencies, EPA'S Radiological emergency response team and other
agencies test their response plans and hone their skills.
EPA'S scientists both the risk of exposure the way that radioactive materials move
through the environment and the potential for human contact and the risks from
exposure-how radiation affects human health. They undertake several key activities in
assessing risk:1- Monitor the environment for above-normal background levels of radiation.
2- Use data from studies of effects from exposing human cells to different kinds and
amounts of radiation exposure of people to radiation.
3- Develop mathematical exposures from existing exposure data.
EPA uses its risk assessment results to set protective limits on radioactive emissions
for all media-air, water, and soil-and to develop guidance for cleaning up radioactive.
Contaminated superfund sites. In turn, other federal and state agencies use EPA's
standards to develop their own regulations. For example, the nuclear regulatory
commission uses EPA'S standards to develop regulations.
For commercial nuclear facilities, and the department of energy uses them to develop
regulations for facilities that once developed and produced nuclear weapons.

1
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EPA informs the public about radiation topics, such as radon in homes, through
brochures, public an service noun cements, hotlines, and its internet pages.
When developing regulations, EPA staffs hold public meetings receive comments
from the public. EPA staffs are also available to answer specific questions.
As the agency's experts on radiation, we coordinate with other EPA offices and other
federal agencies to manage federal radiation protection programs. We provide
emergency response training and analytical support to state and local and tribal
governments. We provide guidance to other federal agencies on radiation protection
matters and we work closely with other national and international radiation protection
organizations to further our scientific understanding of radiation risks.
Part of the responsibility for protecting people and the environment rests with the
government, but individuals have responsibilities too. Government agencies, such as
EPA and other federal, state and local organization undertake large-scale protective
activities1:
1. Conducting research.
2. Regulating radioactive materials.
3. Providing laboratory facilities.
4. Alerting the public to radiation hazards.
5. Informing the public on radiation protection issues.
6. Recommending protective actions.
They also distribute information and provide opportunities for public involvement in
the regulatory process.
Individuals have complementary responsibilities:
1. Informing themselves about radiation and radiation protection issues.
2. Testing their homes for radon.
3. Responsibly handling and disposing of radiation-containing consumer products.
4. Learning how to report radiation emergencies.
5. Participating in the regulatory process:
When making environmental protection decisions EPA seeks to provide the most
extensive public participation possible. The agency believes that open dialogue and
� ﻣﺮ��� اﻻﻣ�ﺎ،ﺣﻮادث اﻟﺘﻠﻮث اﻻﺷﻌﺎﻋﻰ واﻻﺟﺮاءات واﻻﺳ�ﺘﻌﺪادات وا�ﻣ�ﺎ�ﻴ�ﺎت، (٢٠٠٣)ﺳﺎﻣﻴﻪ رﺷﺎد وأﺧﺮﻳﻦ،ﻣﺤﻤﺪ رﺷﺎد اﻟﺴﺮوﺟﻰ١
.اﻟﻨﻮوى هﻴﺌﺔ اﻟﻄﺎﻗﺔ اﻟﺬرﻳﻪ
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public participation in both technical and non technical matters improves the regulatory
process and fosters sound public policy decisions.
We hold public meetings and hearing to obtain comments on all proposed regulation.
We comments with other federal agencies, state and local governments, environmental
and citizen groups, and other interested parties.
In addition, we maintain publicly available files of correspondence, technical support
documents, and other material we receive during the regulatory process. For each
regulation, these files, known as "dockets" are available in the agency's official docket
at EPA headquarters in Washington, DC. Sometimes. Local public or university
libraries agree to house duplicate, informational dockets in or near the communities
most directly of faceted by the regulation.
EPA also provides information and opportunities to communicate directly with staff
through its internet pages, information lines, and staffed hotlines.


For more information1:
1. Contacting us.
2. Common questions, clear answers.
3. Frequently asked questions about EPA.
4. Terms of radiation.
5. Organizational charts.
6. Radiation protection at EPA: the first 30 years [PDF format].
7. Careers in radiation protection.
8. Looking to the future.
9. Radiation protection news room.

1
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Conclusion summary
In chapter 1:
1- Nuclear building uses very littlie land. to build the equivalent of a 1.000-megawatt
nuclear plant, a solar park would have to be larger than 35.00 acres and wind farm
would have to be 150.000 acres, by c0ntrast, the millstone units 2 and 3 nuclear power
plants in Connecticut have a capacity of over 1.900 megawatts of power on a 500 acre
sit designed for three nuclear plants.
2- Sustainable living condition in the densely populated urban areas of tomorrow will
require abundant reliable, affordable, electricity generation that does not compromise
the environment such as nuclear energy.
3- Nuclear energy can operate in extreme weather conditions that may curtail the
operation of other energy sources because the nuclear power plants produce electricity
on average a90 percent of the time, hydro produces electricity from 30-38 percent of the
time and wind about 30 percent of the time.
4- Nuclear energy is more economical than other major energy sources capable of producing
abundant electricity in the united in 2003. electricity was generated at nuclear power plants
for 1.72 cents per kilowatt-hour, compared to coal-fired plants,1.80 cents; natural gas, 5.77;
and for oil,5.53 cents [one uranium fuel pellet, the size of the tip of you little finger, is energy
equivalent of 17.000 cubic feet of natural gas,1.780 pounds of coal or 149 gallon of oil].
5- Nuclear energy has played an integral role sustainable development around the world in
agriculture, medicine, food preservation, hydrology, I industry and ecology.
6- No harmful air pollutants or greenhouse gases are emitted into the environment.
7- Nuclear accidents and emergency not cause the operation but cause the man.
8- Using the nuclear station in the production of electricity can be related to the
provision of investment projects where the use of some outputs from this station to
create ecological projects such as (crocodile's farms). These projects are environment
friendly and can achieve an economic and social return from the nuclear power
production.
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Chapter (2)
Nuclear Buildings Design And
Planning.
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2-1 Introduction
This chapter investigates Interaction of radiation Gamma ray and charged particles
with matter design equation properties of concrete as a radiation shield, high density
concrete and some tests.
It also deals with specialized concerts, interact. Selection of nuclear location and site,
Geological and Architecture studies for site.
And this chapter investigates choose the building from in hot cantons, the pit
building and it cost, properties of building materials, heat characteristics for different
materials. And this chapter explorer emergency plan.

2-2 INTERACTION OF RADIATION WITH MATTER:a) Ionizing radiation interacts with interacts with matter in one of one of two ways.
It is either scattered or absorbed. Both result in deposition of energy in the target
system. The mechanisms of absorption are of particular interest because:
1- Absorption in body tissue may result in physiological injury.
2- Absorption is a phenomenon upon which the detection of ionizing radiation
is based.
3- The degree of absorption or type of interaction is a primary factor in
determining shielding requires mints.
b) Transfer of energy from an incident photon or particle to the atoms of an
absorbing target material may occur by several mechanisms:
1- Excitation: this process involves the addition of energy to an atomic or
molecular system. Thereby Trans furring it from its ground or stable state to
an excited or unstable state. Depending upon type of interaction, either the
atomic nucleus or one of its orbital electrons may absorb the excitation
energy.
An excited electron will not retain its energy but will tend to return to its
original energy level either by emitting the excess energy to its from a
photon of electromagnetic radiation ( x- ray ) or by transferring its energy to
the electrons of other atoms or molecules.
2-

Ionization. As indicated previously, ionization is any process which results in
the removal of an electron (negative charge) from an atom or molecule thereby
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leaving the atom or molecule with a net positive charge ionization occurs if
alpha or beta particles, or gamma photons transfer sufficient energy to dislodges
one of the electrons from the outer orbital shells of the target atom. Each
ionization event produces an ion pair consisting of a free electron and positively
charged remainder of the atom.

2-2-1 GAMMA INTERACTION WITH MATTER1
In terms of ionization, gamma radiation interacts with matter via three main
processes: photoelectric effect, Compton scattering, and pair production.
a) Photoelectric effect: this describes the case in which a gamma photon interacts
with and transfers all of its energy to an orating electron, ejecting that electron
from the atom. The kinetic energy of the resulting photoelectron is equal to the
energy of the incident gamma photon minus the binding energy of the
electron. The photoelectric effect is thought to be the dominant energy transfer
mechanism for x- ray and gamma ray photons' with energies below 50 kev
(thousand electron volts ) , but it is much less important at higher energies.
b) Compton scattering: this is an interaction in which an incident gamma photon
loses enough energy to an orbital electron to cause its ejection, with the
remainder of the original photon’s energy being emitted as a new, lower
energy gamma photon with an emission direction different from that of the
incident gamma photon. The probability of Compton scatter decreases with
increasing photon energy. Compton scattering is thought to be the principal
absorption mechanism for gamma rays in the inter mediate energy range 100
Kev to 10 mev (million electron volts), an energy spectrum which includes
most gamma radiation present in a nuclear explosion. Compton scattering is
relatively independent of the atomic number of the absorbing material.
c) Pair production: By interaction in the vicinity of the Coulomb force of the
nucleus, the energy of the incident photon is spontane an usually converted
into the mass of an electron-positron pair. A positron is a positively charged
electron. Energy in excess of the equivalent rest mass of the two particles
1

Swallow, A.J, (1960),"Radiation chemistry an introduction", P.H.D.S, SCD.
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(1.02 Mev) appears as the kinetic energy of the pair and the recoil nucleus.
The electron of the pair, frequently referred to as the secondary electron, is
densely ionizing. The positron has Avery short lifetime.
It combines with 10-8 seconds with a free electron. The entire mass of these two
particles is then converted to two gamma photons of 0.51 Mev energy each.

2-2-2 INTERACATION OF CHARGED PARTICLES1
a)

Due to the high probability of interaction between an alpha particle and orbital
electrons an absorbing medium, a large number of ion pairs are formed per unit
path length. Since a finite fraction of the total kinetic energy of an alpha particle
is absorbed with the formation of each ion pair, the alpha particle wills lose its
energy over a relatively short distance.

b)

Beta particles and orbital electrons have negative charges, resulting in
electrostatic repulsion when in the vicinity of one another. But, a beta particle
has a charge opposite to that of the atomic nucleus, resulting in electrostatic
attraction. Normally a beta particle loses its energy in a large number of
ionization and excitation events in a manner analogous to the alpha particle.
However, the rang of the beta particle is considerably greater than that of an
alpha particle. The beta particle travels longer distances between interactions
and follows a “drunken man’s path” through matter.

2-2-3 SPECICFIC IONIZATION
a)

The penetrating ability of the radiation depends one the rate at which the radiation
deposits energy along its path. The term specific ionization, which is defined as
the average number of ion pairs generated per unit length of path, is used to
describe the ionizing capability of ionizing radiations.

b)

Generally speaking, the ion density along the path of a low-energy particle is
greater than that along the path of a high-energy particle of the same mass and
charge. This is because the low-energy particle is moving slower and has more

1

Emilio Segre, (1965),"Nuclei and Particles".W.a.Benjamin, New York
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time to interact. Its total pathway is shorter, however, and the total number of
interactions may well be loss. Likewise, the ion density towards the end of the
path of a particle is greater than at the beginning, because its velocity is less and
the probability of interaction is increased accordingly. Alpha particles are
capable of producing the highest specific ionization followed in order by beta
particles and the secondary electrons produced by gamma photon interactions as
in (table 2-1).

Radiation

Range in air

Speeds

Specific ionization

Alpha

5 – 7 cm

3.200 – 32,000

20.000 – 50.000 in
pairs/cm

Beta

200 - 800 cm

25-99% speed of 50 -500 ion pairs/ cm
light

Gamma

Use

of

half- Speed of light 5 -8 ion pairs/ cm

thickness

300.000 km/ sec

Table (2-1) Specific ionization of radiation1
c)

The more common basis for comparing the various types of radiation is known
as linear energy transfer (LET). And represent the average energy released (or
lost) per unit track length in ionization and excitation interaction. LET is usually
expressed in units of KEV (thousands of electron volts) per micron of bath
length. To a considerable extent, the Relative Biological Effectiveness (RBE) of
various radiations depends one the rate of energy loss (LET) along the paths of
the individual ionizing particles or photons. Radiation with low LET such as Xor gamma rays produce diffuse ionization throughout the medium. In contrast,
the LET associated with neutrons or ionization into a traversed cell to produce
death.

1
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2-2-4 STOPPING POWER1
The maximum ranges of ionizing radiation in matter depend not only on the
characteristics of the specific particles or photons but also on the stopping power of the
absorbing material. The stopping power of a material is a function of electron density or
the number of electrons per unit volume of the substance and represent the total energy
lost in collision and radioactive interaction.
The electron density increases as the density electrons per gram (1023) materials differ
in their stopping power on the basis of the ratio of their atomic number to their atomic
mass (Z/A) times the density of the ratio. For example, if the range of a given energy
beta particle is I cm in water, its range in air would be much greater (about 10 m), and
in iron much smaller (about 1 mm).

2-2-5 Half – value Layer2
a)

The concept of stopping power is not generally used in connection with
material interactions of either gamma photons or uncharged neutrons. Since
high-energy radiation is in general more penetrating than low-energy radiation,
the specification of half-value layer (HVL) is often a convenient method of
characterizing the penetrating quality of an energy spectrum. Half-value
absorber thickness which reduces a given radiation intensity to one-half of the
incident value

b)

The relatively high penetrating power of x z and gamma radiation compared
with charged particles is related to the fact that the absorption interactions are
fairly rare occurrences. The attenuation of gamma radiation as it passes
through matter can expressed by the following formula:

I =I0e(µod)

(2-1)

Where:
(1) I= gamma radiation intensity after passing through a target material thickness d.
(2) Io=intensity of the incident gamma radiation at the surface of the target.

1

Anthony V.Nero, Jr, (1979),"A Guide boox to nuclear" university of California pres, Berkeley, CA.
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(3) µ0= material-dependent attenuation coefficient (cm -1 ).
(4) d = thickness of the target material (cm).

2-2-6 Neutron Interaction
Although most ionizing radiation injuries associated with nuclear warfare will be
attributable to gamma radiation previously described, a sufficient number of highenergy fission neutrons escape from the detonation to represent a significant hazard at
considerable ranges:
a) The neutron is a particle and thus is fundamentally different from
electromagnetic radiation. It also differs from other particulate radiations
(alpha and beta) in that neutrons do not interact with the orbital electrons of
atoms. Instead, they interact directly with the nuclei of atoms, particularly
those having low atomic mass numbers.
b) Depending on their point of origin, neutrons may have energies ranging from a
fraction of an electron volt (EV) for so- called thermal neutrons to several
mega electron volts (MeV) for fast (fission) neutrons, to fusion neutrons which
have energies of up to 14 MeV (e.g., deuterium tritium reaction). Most
neutrons produced in a nuclear fission detonation will have energies less than
1 McV. A small fraction will have energies above 3 MeV. In enhanced
radiation weapons, there will be a preponderance of 14 MeV neutrons.
c) Neutrons transfer their energy to target atoms and molecules by elastic and
inelastic collisions with nuclei.

2-2-6-1 Elastic Collisions:
In elastic collision, part of the neutron’s energy is transferred to the target atom in a
manner analogous to a purely mechanical collision process (figure2-1).
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M1

V

M2
M2

Before collision
Kinetic energy=1/2 mv2
Momentum = mv
Kinetic energy = 1/2 mv2 = 1/2 (m1v12+m2v22)

M2

Momentum = mv= m1v1+m2v2
After collision
Fig. (2-1) Elastic Collisions for neutron with nuclei1
a) Because the energy of a neutron is degraded by interactions with atomic nuclei, the
probability on electron density as it does for other types of radiation. For fast neutrons
the probability of collision is practically the same for all nuclei.
Since, in accordance with the laws of mechanics, considerably more energy is
transferred in a collision between two objects of similar mass, neutrons will transfer
more energy to target nuclei of substances of low atomic mass rather bthan to heavy
nuclei. The lightest element is common hydrogen, 1H, the nucleus of which contains a
single proton. The mass of a proton is essentially the same as that of a neutron; and so,
when a neutron collides with hydrogen nucleus it can lose a considerable fraction of its
energy in the interaction. There for, substances containing large quantities of hydrogen
are good neutron moderators.
b) The energy transfer mechanism with hydrogen accounts for more than 90% of the
fast-neutron energy transfer up to 7 MeV occurring in wet, muscle-like tissue. The
hydrogen nucleus then becomes ionized since it is accelerated away from its orbiting
electron. An ion pair made up the proton (H+) and the hydroxyl ion (oH-) is produced.
The accelerated proton can, in mrn, cause further secondary ionizations of exaltations,
spreading the damage of the original interaction. For neutrons with energies above 7
MeV, nuclear reactions with other tissue compacts become relatively important, but,

1

Samuel Gallstone and Alexander sesonske, (1981),"Nuclear engineering".3rd edition, Van nostrand

Reinhold, New York.
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even at 18 MeV, elastic scattering of protons constitutes about 70% of the energy
absorbed in tissue.

2-2-6-2 inelastic collisions
In inelastic collisions a neutron is captured by the target nucleus and a neutron of
much lower energy is emitted leaving the target nucleus in an exited state. This energy
is subsequently emitted in the from of electromagnetic radiation figure (2-2).
a) Thus, in inelastic collisions or capture the incident neutron energy is absorbed
entirely. Much of it appears as subsequent electromagnetic radiation which is
high penetration and can interact with the target at some other location. (See
discussion on photon interactions.
b) because the nucleus of an atom occupies so small a fraction of the total atomic
volume, the probability of either elastic or inelastic scattering along a given
neutron’s inelastic collision is significantly greater than that seen in the and the
penetrating ability of a fission-energy neutron is significantly less than that of
gamma photons.
c) A wide variety of interaction of neutrons with elements present in tissues is
possible. Incident neutrons of relatively low energy interact with and are
captured by the nuclei of tissue elements, which become activated and emit a
photon (gamma ray), which can penetrate over considerable distances prior to
electron interactions.
In interactions initiated by higher energy neutrons, the reaction products may
have various cncrgics depending one the energy level involved. Various
biological materials have been used or suggested for measurements in
connections with accidental exposure to neutrons.
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m1

M2

M2

M2
M

(a)

(b)

Before collision

momentarily, both
Masses are united

(c)
after collision excess
energy is Emitted as
Electromagnetic Radiation

Fig. (2-2) inelastic collisions for neutron with nuclei1

2-3 Units in atomic field2
1- Units of Radioactivity

-Curie (Ci)
(mci) (Mci)
One (Ci)
3.7*1010 decay in second
-Becquerel (Bq) = Curie (Ci) 3.7*104
One Bq = one decay in second (KBq) (MBq) (GBq)
-Rat Harford (rd) =106 decay in second (mrd) (μrd)

2- Atomic Energy units

Eo =mo C2 (J)

(2-2)

E = energy by Joule
Mo = matter mass
C = light speed =3.0*108 m / sec
Electron volt (eV) = 1.6*10-19 Joule
One call = 4.18 Joule
One kwatt /hr =3.6*106 Joule
Atomic mass unit =1.655*10-27 kg*(3*108m / see)

= 1.49*10-10Joule =

1

1.49*10-10
1.6 *10

-19

= 931 Mev

Samuel Gallstone and Alexander sesonske, (1981),"Nuclear engineering".3rd edition, Van nostrand

Reinhold, New York.
2

Ahmed, M.F and Elsareaa, a.m, (1989),"Radiation physics basis", A, sound king university.
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3- Exposure Units
Roentgen (R) =2.58*10-4 Coulomb/ Kg
Radiation absorbed dose units
100 erg
Rad
1Rad =
1gm from matter
-7
1 erg = 10 Joule (J)
1 Rad = 0.01 Joule / kgm
Gray (Gy) = 100 Rad.
4- Dose rate

Human body dose rate =

ES
6R

(2-3)

2

Dose = dose rat*time

0.018*SE
Gamma ray equivalent dose at little 3Mev (D) =
4Л R2
Where
S = Max. Act
qivity

(2-4)

E = Radiation energy
R = distance

2-4 Design Equations
a) I = Io e-μX

Target

1

(2-5)
Io

Where

I

Io = Intensity of the incident gamma
Radiation at the surface of the target
I =Gamma radiation intensity after passing
Through a target material thickness (X)
μ= Linear absorption coefficient (cm-1)
X= thickness of the target material (cm)

1

x

Ahmed, M.F and Elsareaa, a.m, (1989),"Radiation physics basis", A, sound king university.
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b) Dose rate (D)

A*Iγ
Din air =

(2-6)
d2

Where

A=Max. Activity
Iγ=Gamma factor = 1.32
d=distance

Din water = Din air e-μx

(2-7)

Where μ=Linear absorption coefficient of water=0.06cim
X=water thickness

Ore Din water= Din air B e-μx

(2-8)

Where B=1+Μx
As in the table (2-2):Radiation
Energy
(Mev)

0.01
0.1
0.5
1
1.5
2.0
5.0
10

Lead

Iron

Water
μ (cm-1)

X1/2(cm)

μ(cm-1)

X1/2(cm)

μ (cm-1)

4.46
0.321
0.091
0.07
0.057
0.049
0.03
0.027

0.155
4.3
15
19
20
22.5
27.5
32.5

1330
2.6
1.3
1.47
0.38
0.33
0.28
0.22

0.005
0.37
0.53
1.07
1.82
2.1
2.28
3.01

1340 0.0005
58.2 0.002
1.65 0.12
0.77 0.9
0.48 1.4
0.39 1.8
2.1
0.54
2.38 0.5

X1/2(cm)

Concrete
μ (cm-1)

57.8
0.397
0.224
0.650
0.607
0.087
0.073
0.054

Table (2-2) dose rate for some of materials1
1

Ahmed M.F. and Elsarea A.M1989.Radition physics basies.A sound king University.
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X1/2(cm)

0.012
1.07
3.09
4.62
6.40
7.97
9.6
12.8

Where

μ(cm-1) =Linear a absorption coefficient
X (cm) =thickness
c) Units of radiation dosimeter
1- Radiation flux density

Ø=

S

4ЛR

2

photon / cm2. Sec

(2-9)

Where

Ø= Flux density
S = Max. a activity
2
4ЛR = Area

2- Energy Flux density

I=E Ø

(2-10)

Where
I=Energy flux density
E=Radiation energy
Ø=Flux density

2-5 Properties of concrete as a Radiation shield
Concrete is commonly used as a shielding material against high energy
x-y, gamma rays neutrons because it combines radiation absorption properties with
good mechanical characteristics, durability, and economic structural use. Much of such
concrete has high density, and this is why the properties of concrete relevant to its
behavior as a radiation shield are considered in this chapter.
The x-and gamma rays, in which energy is transmitted in discrete packets called
photons, can be described either by frequency or wavelength (inversely proportional to
frequency) or by energy (directly proportional to frequency), the latter being normally
used in shielding considerations. Although the x-and gamma rays are fundamentally the
same in nature (electromagnetic high frequency waves). They differ in origin and in
properties. X-rays result from an atomic process outside the atomic nucleus; while
gamma rays usually stem from nuclear process gamma rays given off when neutrons are
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absorbed by nuclei often complicate the design of shields which must attenuate neutrons
as well as gamma rays1.
Concrete shields against gamma radiation are primarily effective through their
Compton scattering effect (one of the three main mechanisms through which photons
interact with matter), in which photons undergo an elastic collision with an atomic
electron in such a way that energy and momentum are conserved. Gamma ray
absorption requires therefore a high density of the shield; the relation between these two
quantities is as in fig (2-3) attenuate neutrons, which are the rays, reactor shields have to
attenuate neutrons, which are the heavy particles of the atomic nuclei.
These particles, because they have no electric charge, are slowed down only on
collision with atomic nuclei. Neutrons are loosely classified into slow (thermal) (energy
below 100 kev) and fast (energy above this value) for efficient neutron shielding, the
material must contain some heavy elements (to slow down the intermediate neutrons
and to absorb the slow neutrons). Because, on absorption of slow neutrons, hydrogen
emits gamma rays, the presence of boron (which is more effective) is desirable.
However ,care is required as water- soluble boron compounds reduce the
development of strength of concrete; on the other hand, the addition of water- insoluble
boron compounds provides the same radiation protection without an adverse effect on
the mechanical properties of concrete.

1

Foster, B.E, (1968),"Attenuation of X-rays and gamma rays in concrete", A S T M Mat.Res and

stand, 8, No.3, pp.19-24 March.
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Fig. (2-3) relation between gamma ray absorption and density (unit weight) of
concrete1.
It seems thus that the attenuation of neutrons and absorption of gamma rays require
the presence of different elements in the shielding material, and concrete satisfies both
these requirements as it has a high density and contains a large number of hydrogen
atoms.
The hydrogen content is satisfactory at about 0.45 per cent by weight for normal
density concrete, and this is reached by a water content representing approximately 4
per cent of the weight of the concrete. Some of this water is chemically combined in the
hydrated cement paste. Some may be free water (the thick shield probably never drying
out completely), and some may be in the form of the water of crystallization in
aggregate. fully dried out concrete has a hydrogen content of about 0.25 per cent by
weight, so that nearly one- half of the hydrogen required has to be found outside the
chemically combined water. For this reason, the choice of suitable aggregate may be
important. We should note that oxygen helps in moderating the neutrons: some
aggregates, e,g.silica, contain a large quantity of oxygen and may therefore be
advantageous.
1

Janss, J, (liege, aug.1962),"Etudede betons speciouxde protection contres les radiations nucleaires",

Revue universelle des mines, no, 8, pp.7.

53

For economic reasons, no special cement is used in shielding structures but it may be
mentioned that white cement has the advantage of a reduced neutron-induced activity
owing to the low quantity of iron present.
Aggregate should be well graded to avoid segregation: any pockets of concrete
deficient in aggregate would have a lower unit weight and therefore decreased gamma
ray absorption.
Attenuation of radiation results in a rise in temperature of the shielding concrete as the
absorbed energy of radiation is converted to heat. The relation between the maximum
rise in temperature and incident flux is as in fig. (2-4).

Fig. (2-4) Relation between the maximum rise in temperature and incident flux in a
shield with internal diameter of 4-8m (16ft), wall Thickness of 1.4m (4-5 ft) and cooling
by convection in air of the same temperature on both shield surface1.
Since the energy of absorption and therefore the heat vary in an inverse exponential

1

A M V EVILE, (1985),"Properties of concrete formerly dean of engineering" university Calgary,
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manner with distance. The greatest amount of heat is generated in the part of the shield
closest to the source of radiation. Thus the temperature rise is non-uniform throughout
the shield so that thermal stresses a rise. (The problem is further complicated by the
forced cooling of the shield surfaces). To avoid structural failure. Or even local damage,
it is necessary therefore to relate the maximum incident energy flux to the allowable
compressive or tensile stress in concrete as in (fig. 2-5).

Fig. (2-5) Relation between maximum compressive stress and incident flux in a shield
with internal diameter of 4.8m (16ft), and cooling by convection in air of same
temperature on both shield surfaces1.
For instance, Thomas found that a 1.4 m thick shield with reinforcement to resist
thermal stresses can absorb an incident energy flux of 268 J\ m2s with a maximum
temperature rise of 53 c0 when cooled by air on both the internal and external surfaces.

1

A M V EVILE, (1985),"Properties of concrete formerly dean of engineering" university Calgary,
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This situation is practically independent of the nature of the radiation, be it gamma
rays or neutrons. Without reinforcement, a flux of 33 J\ m2s. Producing a temperature
rise of 90c, leads to cracking on the outer surface. From fig. (2-4) and (2-5) it can be
seen that, in the shield considered, a temperature rise of 640c produces a compressive
stress of 7 MPA,
Typical relations between incident energy flux and shield thickness for different
values of the maximum stress in compression and in tension are as in figs (2-6) and (27); in the case of the limiting compressive stress, the total tangential tension was
assumed to be resisted by the reinforcement at the outer surface of the shield. It is
important to remember, however, that thermal conditions at the shield surfaces (such as
insulation or convection) may affect the temperature and stress distributions more
significantly than the shield thickness.
The temperature distribution within the shield is affected not only by the distribution
of the absorbed energy but also by the thermal properties of concrete. The desirable
thermal properties of shielding concrete are: high thermal conductivity (to minimize
high local rise in temperature), low coefficient of thermal expansion (to minimize
strains due to temperature gradient) and low drying shrinkage (to minimize differential
strains).
While high creep is not necessarily disadvantageous, it is important to be able to
predict its magnitude.
Thermal stresses are not the only reason for limiting the temperature rise in a shield:
at elevated temperature, the strength of concrete may be adversely affected, creep may
be increased, and the attenuation of neutrons may also be reduced as water is driven out
of the concrete: a reduction in attenuation as high as 30 per cent has been observed. For
these reasons, a limit on the maximum temperature should be imposed in design.
However, the shielding effectiveness is only slightly impaired up to 3000c, and only in
few reactors is the temperature of 3200c reached in any part.
The permissible stresses in a concrete shield are invariably low as it is important to
ensure that no local cracking or deterioration of concrete takes place.
Although shields are usually cast in place, pre cast concrete may also be used. To
compensate for greater radiation transmission through mortar Joints, it may be thought
that a greater thickness of a pre cast shield is required than with in situ concrete, but this
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is made up for, at ledst in part, by the more uniform properties of the concrete block.
Maximum compressive stress, MPa
(PSI)

Fig. (2-6) Relation between the shield thickness and incident energy flux for different
values of maximum compressive stress1.

Fig. (2-7) Relation between the shield thickness and incident energy flux for different
values of maximum tensile stress2.
1and2
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2-5-1 influence of irradiation on strength and creep
Tests have shown that shown that irradiation reduces the tensile strength of concrete
but the effects of irradiation were not separated from those of high temperature. After
six months, exposure to a flux of neutrons mm2s at 500c, the strength fell to about twothirds of the original value but there was no further loss up to three years. Oven storage
at 2000c resulted in the same decrease in strength so that it is possible that irradiation in
itself is not an important factor. These values were obtained for a 1: 3 mortar with a
water/cement ratio of 0.45 mad with ordinary Portland cement. When high-alumina
cement was used, the strength was reduced to about one-third of the original value; this
high loss may be related to the chemical conversion of this type of cement.
Concrete exposed to either 3×1018 roentgens of gamma radiation or 1016 neutrons per
mm2 at 770c has been found to undergo no significant change in compressive strength
and density. The same was found in Russian tests under a total flux of 5×1017 neutrons
per mm2 (fast neutron flux of 5×1015 neutrons per mm2) except when crystalline quartz
aggregate was used; this material becomes amorphous during irradiation with a
resulting failure of bond. Some tests have shown small damage at 2.4×1019 neutrons per
mm2 at a temperature between 205 and 5380c but such exposure is beyond that expected
in actual\ shielding or in a containment vessel1.
Tests on the influence of irradiation on creep are not easy as, to perform the
experiment in a reasonably short time, a high radiation flux has to be applied and this
would raise the temperature in the core of the concrete specimen and induce differential
thermal stresses. Indirect evidence has therefore, to be obtained from the effects of
radiation on strength and elasticity of concrete. From the data given earlier, it seems
reasonable to expect that creep of concrete is unaffected by radiation except in so far as
temperature is increased, and this enhances creep and accelerates drying it is possible,
however, that displacement of water molecules or hydrogen atoms by irradiation some
damage.

1
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The practical significance of any influence of irradiation on creep is not very large as
the damaging action is reduced by about 90 per cent in a 300 mm thickness of concrete,
so that any effects on the structure would be limited to its inner face.

2-5-2 High-density concrete
While much concrete used in radiation protection is of normal weight. The use of
high-density concrete is necessary where thickness of the shield is governed by the
space available. In order to increase the density of concrete some or all of the ordinary
aggregate can be replaced by a material of very much higher specific gravity, usually of
over 4.0 (compared with the specific gravity of ordinary aggregate of about 2.6) .
Natural and artificial heavy aggregates are used.
One of the more common natural aggregates is barytees (barium sulphate). It has a
specific gravity of 4.1, and occurs as a natural rock with a purity of about 95 per cent.
Barytes behaves rather like ordinary crushed aggregate and does not present any special
problems as far as proportioning of mixes is concerned. The aggregate tends, however,
to break up and dust so that care must be exercised in handling and processing, and
over-mixing should be avoided. Trial mixes are advisable since some fine barytes
aggregates delay setting and hardening.
Barytes concrete does not stand up well to weathering but for most applications of
high-density concrete this is of little importance. The modulus of elasticity and poisons’
ratio of barytes concrete are approximately the same as for ordinary concrete, but
shrinkage is reduced by about 1/4 or1/3 . The coefficient of thermal expansion of barytes
concrete, measured in the range of 4 to 380c, is about twice that of ordinary concrete;
the specific heat, thermal conductivity and diffusivity are all considerably lower than
the corresponding values when ordinary aggregate is used.
The density of the concrete varies somewhat with mix proportions: a value of 3700
kg/m3 has been obtained using a 1:4.6:6.4 mix with water/ cement ratio of 0.58. the
strength of this concrete, measured on standard cylinders, has been found to be 42Mpa
at28 days for a water/cement ratio of 0.90 strength of 24mpa was obtained. Further
typical results are presented in fig (2-8).
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Fig (2-8) Relation between 28-day strength of test cylinders and water/cement ratio
for concrete made with barites aggregate1.
Clearly, no entrained air should be present in the mix, and sometimes a detraining
agent is therefore used. It may be noted that owing to the high specific gravity of the
aggregate high-density concretes appear to be lean on a weight basis-in order to
compare the a actual volumetric proportions with ordinary concrete the weight of
barytes should be multiplied by a factor of 2.6/4.1.
Another type of natural heavy aggregate is iron ore: magnetite, limonite, hematite, and
goethite have been used, and limonite (FeTio3) has been employed as fine aggregate. In
general, iron ore tends to dust and has high water absorption but, provided the ore is not
unsound. Satisfactory concrete with densities of between 3000 and 3900 kg/m3 can be
made. The water of crystallization present in limonite and goethite (some 6 to 12 per
cent of weight of the rock) forms a reliable source of hydrogen for neutron attenuation,
provided the temperature does not exceed 200 c0. Using magnetite or limonite coarse
and fine aggregate in mixes containing 490 to 580 kg of cement per cubic meter of
concrete and having a water /cement ratio of 0.30 to 0.35, 28 days strength of 75 Mpa
has been obtained at a density of 3700 kg/m3 properties of a wide range of mixes are
given by Polivka and Davis

1

Write, L.p and backs Trom, J.E, (1988),"Properties of heavy concrete made with barike aggregate",
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Artificial heavy aggregates are also used, mostly steel, ferrophoprus (iron phosphides
obtained in the production of phosphorus), and sometimes lead. Steel shot makes
concrete with a very high density (up to 5500 kg/m3) but this type of aggregate is about
six times dearer than natural heavy aggregates. Concrete made with steel shot is rather
prone to segregation because of the great disparity in the specific gravities of steel (used
as coarse aggregate) and ordinary sand, which is usually employed as fine aggregate.

2-5-3 Specialized concretes1
There are many from specialized concretes:
1- The first of these is fiber-reinforced concrete. This is a composite material
consisting of cement paste, mortar or concrete with fibers of asbestos, glass,
plastic, carbon or steel. Such a fiber-reinforced concrete may be useful when a
large amount of energy has to be absorbed (e.g. in explosive loading ), where a
high tensile strength

and reduced cracking are desirable, or even when

conventional reinforcement connote be placed because of the shape of the
member.
Fibers improve the impact strength of concrete, limit the crack growth, and lead
to a greater strain capacity of the composite material because they provide strength
after the cement paste matrix has cracked. Various problems are associated with
the different fibers and specialized knowledge is required for their use. However,
it may be useful to mention that in recent year glass-reinforced cement (known as
GRC) has been very significantly developed. This is a mixture of cement, sand
and glass fiber (5 to 6 per cent by weight), sprayed, cast, or extruded and pressed
in thin sheets (3 to 12 mm) thick, which can be bent to a desired shape. Initial
problems of chemical reaction between the glass and alkalis in cement have been
overcome by the introduction of zirconsilicate glass and recently there has been
further improvement.
2- The second variety can be proadly termed polymer concrete and mortar. This is a
material in which aggregate is bonded by a synthetic resin instead of hydraulic
1
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cement. Epoxy resins , known also as opixde resins, are the most common binder
but polyester resins or even phonetics are also used.
The binder consists, strictly speaking, of a resin and a hardener which interacts
and hardens rapidly. Epoxy resins, are thermosetting but are not suitable for
exposure to fire. The chief advantages of epoxy concretes are a high strength
rapidly developed, dimensional stability, toughness, excellent adhesion to a wide
range of materials, high resistance to chemical attack by many acids, alkalis and
solvents, and to weathering and abrasion and also good thermal and electrical
insulation properties. Epoxy concrete is therefore used largely in repair of
conventional concrete, in lengthening piles, in bonding structural concrete
elements to one another, and in surface protection.
There is also a possibility of using composite reinforced members consisting of
conventional concrete with epoxy concrete in the tension zone to achieve a greater
flexural strength and protection of reinforcement.
The chief disadvantage of polymer concrete is its very high cost so that the
material is unlikely to become of general structural interest except under very
severe corrosion conditions. However, in specialized applications it is extremely
valuable so that a detailed knowledge of its potential is desirable. In practice, the
use of polymer concrete is usually governed durability considerations and not by
strength.
3- The third variety of specialized concrete is the polymer-impregnated concrete.
This is conventional concrete made with Portland cement, wet cured, and
subsequently impregnated with a liquid or gaseous monomer and polymerized
by gamma radiation or by chemically initiated means. The impregnation may be
aided by drying the concrete at a higher temperature, by evacuation at, say,
75mm of mercury, and by soaking in the monomer under pressure. The use of
gamma radiation necessitates shielding but products a better concrete than
chemical initiators
The polymerized1 product has much higher compressive, tensile and impact
strengths than before treatment, a higher resistance to freezing and thawing,
1

Dikeou, J, T, L.E.Kukacka, J.E.Backs Trom and M.S TE Inberg, (Oct, 1969),"Polymerization makes
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abrasion and to chemical attack. All of these are due to the very low void content
of the polymer-impregnated concrete, so that the permeability is reduced almost
a hundred-fold. The improvement in the product is generally directly related to
the quantity of the polymer present it is likely that there may be difficulties in
achieving a controlled polymerization by gamma radiation of concrete members
of considerable thickness. Because of the high absorption of gamma rays by
concrete there is a danger of local over-or under-irradiation. The former would
lead to depolymerization and the latter would leave an unreacted monomer
which might eventually decompose and possibly react with the hydrated cement
paste. However, for many applications, polymerization of the surface layer of
concrete may be adequate, such a layer offering protection from chemical or
mechanical attack.
The chief drawback of polymer-impregnated concrete may is cost. Thus, the
material is of interest primarily in pipes carrying aggressive waters and in
desalination plants.
A parallel idea is sulphur-infiltrated concrete. Here, ordinary concrete with a
High water/ cement ratio (typically 0.8) is dried (after initial/ moist curing for 24
hours) at 130 c0 for 24 hours, and then immersed in molten sulphur under
vacuum for two hours. The weight of imbibed sulphur is typically 14 per cent of
the weight of the concrete. The resulting product has a compressive strength
(measured on cylinders) of up to 84Mpa and a splitting tensile strength of 8.5
Mpa. Sulphur-infiltrated concrete exhibits a good chemical resistance to
sulphates and acids, and to freezing and thawing, but alkaline solutions leach out
the sulphur.
The material is suitable for prerecast products, especially where chemical
attack can occur, e.g. for farm silos or where there is exposure to sewage.
However, sulphur-infiltrated concrete cannot be used where there is a risk of
high temperature (e.g. fire) as the sulphur would melt at about 115c0.
it is possible also to manufacture sulphur-infiltrated concrete without the use
of vacuum. This is a large resided porosity so that the compressive strength of
1
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world. There exists also sulphur concrete-a material parallel to polymer concrete. A
good review of techniques and uses has been1.

2-6 Selection of nuclear building location and site
A facility study has to define the location and site suitable for the establishment of the
irradiators and power reactors. Choice of location shall be determined by the combined
production areas. Considering the particular geological requirements with regard to the
erection of the biological shield, the site selection should take cognizance of these
requirements. Depending on local public acceptance of the technology a compromise
may have to be made with regard to the sitting of the irradiator or nuclear power reactor
in relation to nearby residential areas or other industries1.

2-7Geological and Architecture studies for site:
2-7-1 Geological studies:
a) Surface studies, this studies in clouding on zone geological, geological
compounds, geological column and geological cross-section.
b) Surface under studies, this studies including on trenches and bore holes
description, bore holes description, bore holes and trenches geological column,
gerontology study, flood effect on study zone and peak ground acceleration of
the study area.

2-7-2 Architecture studies for site:2-7-2-1 Climate elements studies, this studies including on:
a) Temperature and solar radiation study, it including on heat transfer by
conduction, convection and radiation, the temperature from climate elements
important. It effect on the human, plant animal and climate elements such as
atmospheric pressure. Solar radiation study it including on sun moving limited
(Altitude angle and azimuth angle).
1

Cobalt60 irradiator js-9500 toto, ir-2006 Ncrrt, Egypt,"Operators Manuel."Cnds Nordion 447 March

rood, po Box13500, Kanata, Ontario, Canda.
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b) Atmospheric pressure and winds
c) Limitation of:
1- Lowe pressure zone and high pressure zone
2- Oxegn (o2) and nitrogen percent.
3- Air speed and direction.
4- Enjoy local wind and hole local wind.
5- Wind rose and atmospheric boundary layer.
Definition of healthy ventilation and comfort ventilation as in table (2-3)

Zone type

Ventilation Rates/ person

Per m2 from zone surface

Factories

18 : 29 m2/ h. person

3m3/ h / m2 become twois at

5:8 lite / sec

smoking 0.8 : 3 liter / sec

Table (2-3) neutral ventilation1
a) Definition of land sea breeze.
b) Definition of valley and Mountain breeze.
c) Moisture and relative humidity.
d) Limitation or definition: - water vapor percent in air, mist or fog, dew, cloud
study of rain and drop.
2-7-2-2 Climatic cantons types:
a) Marco climate, it including on general characteristics for earth ball influent distance
to 2000 km.
b) Regional climate it including on climatic characteristics to region or to canton and
influent distance to 500 km.
c) Local climate it including on local changes in limitation region from land to
distance from 1 km to 10 km.
d) Micro climate it including of characteristics in 100 m limit to 1 km and acting by
environment and urban design.
e) Indoor climate it including on climatic characteristics inside the buildings and
change by external environment.

1

Khaled fugal, 1993 "Treatment of the natural ventilation for residential prototypes in Egyptian
new cities using the numerical evaluation" P.H.D Menia University.
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2-7-2-3 Egyptian climatic cantons and climatic elements:
a) Maritine climate.
b) Hot dry desert climate.
c) Nile valley climate.
d) Upland climate.

2-8 Processor Architecture
Study of treatments for architectural compatibility of buildings with the surrounding
environment and access designed building to fit with the diagnosis of climate and
environmental needs of the individual, requires taking into account the form of the
building and the proportion of outside dimensions and the impact on solar radiation and
air movement, as well as a study guide and the preference of the building has various
destinations, as well as a study area around the building and its cover, and analysis of
the traditional elements of architecture inherited from the small backyard wind towers
and underground construction and re-used in contemporary architecture, is also
important to study the various construction materials and their impact on thermal
behavior of the building1.
2-8-1 Form of the building:
Cluster structural design for a lower flat walls and exterior surfaces exposed to solar
radiation (the relationship between the external walls and the size of the vacuum)
Ratio of exterior surface to enclosed volume.
To study this relationship, we selected three different suits, the shape, but with a
fixed total volume as shown in fig (2-9).

1

Eng.Eprhim.Ramah,"Design of architectural spaces in hot areas", MSC Cairo University.
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Case (1)
Total volume = 32000 m3
Surface area =5039 m2

SVR =

5039
= 0.157
32000

Second floor area= 1007 m2
First floor area= 1007 m2

Ground floor area= 1007 m2
Total internal area= 3021 m2

SFAR =

5039
3021

= 1.67

Case (2)
Total volume= 32000 m3
Surface area=5429 m2
Total floor area= 3200 m2

5429
= .17
32000
5429
SFAR =
= 1.7
3200
SVR

=

Case (3)
Total volume = 32000 m3
Surface area = 4754 m2

SVR =

4754
32000

= .148

Upper floor area = 1350 m2
Ground floor area = 1350 m2
Total floor area= 2700 m2

SFAR =

4754
= 1.76
2700

Figure (2-9) relationship exterior surface to enclosed volume.
It is clear from previous cases that the first case and which is the same in size with the
second case, but reduces the multiplicity of the roles of the outer surface reduces the
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value of SFAR, SVAR1. Reduce any external surfaces exposed to solar radiation
through multiple roles and the high-floor ceiling, and to study other forms of horizontal
projections and their impact on the total flat outer exposed to solar radiation, selected
three other cases different as in Figure (2-10).
The other three cases are equal in the size of inner emptiness, but at least the flat outer
cover Mass is the first case, so it gives less value SVR rate of any exterior / outer
surface, although the first case with the highest internal surface, and therefore the ratio
of SFAR outer surface / flat internal lowest of the other cases and review of the second
and third cases, it is clear that the form of the second ring Muscat better than the
situation Muscat Ip box in the values of SFAR, SVR2.

Case (1)

Total empty volume = 32000 m3
Surface area = 3864 m2

3864
32000

SVR =

= 0.12

Upper floor area = 1618 m2
Ground floor area = 1932 m2

SFAR

=

3864
1932

=2

Floor area = 3550 m2

SFAR =

3864
3550

= 0.09

Case (2)

Total empty volume = 3200 m3
Surface area = 4435 m2

SVR =

4435
32000

= 0.138

Upper floor area = 1600 m2
Ground floor area = 1600 m2

SFAR =

4435
1600

= 0.77

1&2Elwazeri, Yhya, (2003),"Applications on environment architectural and solar design for inner
courtyard". Publish for Madboli book shop.
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Case (3)

Total empty volume = 32000 m3
Surface area = 4800 m2

SVR =

4800
= 0.15
32000

Upper floor area = 1600 m2
Ground floor area = 1600 m2

SFAR =

4800
1600

=3

Total floor area = 3200 m2

SFAR =

4800
= 1.5
3200

Figure (2-10) effect plan form on exterior surface total.
2-8-2 The Pit house:
Evident in the tropics where temperatures under the influence of solar radiation, more
than 85◦c, the importance of seeking to provide construction or carved underground to
address what it takes special design with low degree of Highest Temperature 44◦ c on a
depth of 10 cm from the ground to about 38◦c, at a depth of 30 cm from the ground only
to work boiling 27◦c. The figure (2-11) curve shows the low temperature inside the
Earth.
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The depth under the ground by foot

20 -

Figure (2-11) Annual average for ground temperature degree on
different depth
Generally used the buildings under the ground in various forms in many desert areas
and areas with extreme temperature change are numerous and different as follows:
1- Buildings economic construction costs.
2- Buildings with lower costs in the heated and cooled.
3- Buildings cost less in maintenance.
4- Buildings more resistant to fire hazards.
5- Buildings far from the noise and vibration.
6- Buildings far from the risk of surface.
7- Three-dimensional structures of the surrounding land.
8- Buildings Privacy.
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2-8-3 Properties of building materials:
a) properties of materials including on thermal conductivity (λ)
Joule/ sec. m2.. oc, heat capacity Joule/cm3 .co, and time lage
where: time lag=

Heat capacity
Thermal

As in table (2-4)
Thermal

Material

Heat capacity

Adobe

24.0000

00.42

10.40

Facades adobe

26.000

00.75

06.10

Concrete

29.000

01.00

07.50

Stucco or plaster

20.000

00.25

12.40

Iron

54.000

27.60

01.90

Limestone

22.70

00.54

08.90

Marble

34.00

01.50

06.60

Plastic paint

22.40

00.43

10.00

Wood board

010.90

00.067

16.80

Polyester board

00.30

00.23

04.90

Rubber like

68.60

00.08

40.00

Sand

18.00

00.19

13.40

Hard woods oak

18.70

00.091

19.80

Oak wood

26.60

00.10

22.60

Soft woods

10.60

00.067

17.40

pine

18.10

00.063

23.40

conductivity

Time lag

Table (2-4) characteristic of building matter1.
1

Baqry.bhaa, (2000),"schematic and architecture norms for observance of climate and conserve the

environment from contamination in Egypt", Building searches center of building.
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b) Heat characteristics for different materials the heat characteristics
for different materials including on solar reflecting, heat reflecting
and heat emission as in table (2-5)
Solar
Heat
Heat
Materials
reflecting reflecting emission
Aluminum boards

95.00

—

0.50

White adhesive

93.00

—

0.91

Ice-snow

87.00

—

0.82

9200

0.08

80.00

—

0.91

White creaming

75 – 70

5-10

0.95-0.9

Whit rand talcum

55.00

—

0.90

Granite

0.45

—

0.44

Emery

0.43

5.00

0.95

Concrete

40.00

—

0.88

Wood

40.00

5.00

0.95

Fuscous-conqueror

48 – 23

5.00

0.95

Asbestos

19.00

—

0.96

Heater iron

20-10

72.00

0.28

10.00

—

0.90

Glace aluminum boards 850
Aluminum from white
mortal

Fuscous and star
surface

Table (2-5) heat characteristics for different materials1.
Note: 1- fuscous surfaces it reflecting to 30% and absorbed 70% from solar radiation
2- Whit surfaces it reflecting of 90% and absorbed 10%

1

Baqry.bhaa, (2000),"schematic and architecture norms for observance of climate and conserve the

environment from contamination in Egypt", Building searches center of building.
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2-8-4 Air movement round building
2w/ H
Xf / H=
1+0.8 w /H
XR/ H=

1.8 W/ H
(L/ H)0.3 ( H 0.24 w/H)

Where: XF= longitude of zone front of building
XR= longitude of cavity zone behind façade front of winds
H= building highness
L= building deep it parallel for winds as in figure (2-12)
Wind direction
—

+

W

XF
L
XR
Figure (2-12) cavity and affirmative zone found building1

2-9 EMERGENCY PLANS
One of the most important aspects of managing a radiological emergency is the ability
to promptly and adequately determine and take actions to protect members of the public
and emergency workers. Radiological accident assessment must take account of all
critical information available at any time and must be an iterative and dynamic process
aimed at reviewing the response as more detailed and complete information becomes
available.
This manual provides the tools, generic procedures and data needed for an initial
response to a non reactor radiological accident. This manual is one out of a set of IAEA
publications on emergency preparedness and response, including method for the
development of emergency response preparedness for nuclear or radiological accidents
(IAEA-TECDOC-953), generic assessment procedures for determining protective
actions.
1

Aynsley,R.M university of Sydney,Australia,Bourne,w.m Monsh university,Clayton, Victoria, Ausralia
and.Vikery,B.J university of western Ontario, London, Canada,(1992)"Architectural Aerodynamic".
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During a Reactor Accident (IAEA-TECDOC-955) and Intervention Criteria in a
Nuclear or Radiation Emergency (Safety Series No. 109).
The procedures and data in this publication have been prepared with due attention to
accuracy. However, as part of the ongoing revision process, they are undergoing
detailed quality assurance checks; comments are welcomed, and following a period of
time that will have allowed for a more extensive review, the IAEA will revise the
publication as part of the process of continuous improvement. In the meantime, it
remains the responsibility of the users to ensure that the information is correct and
appropriate to their purposes. The manual uses a number of generic practices.
Therefore, careful review and adaptation of its contents are strongly recommended
prior to its use, so that the response is integrated into the response to all emergencies,
and into national emergency response training schemes1.

2-9-1 Emergency management overview
To provide an overview of basic actions the emergency manager should perform in
the CASE of radiological emergency.

2-9-2 Discussion
The emergency manager should immediately assess the radiological and nonradiological situation based on information from the response initiator and the on-scene
controller. Based on this assessment, initial response actions to mitigate the
consequences should be implemented and appropriate protective actions taken.
The emergency manager should be aware that communication with the media and the
public is an essential part of emergency response.

Input
• Notification of a potential or real emergency situation.

1

Rashd.samya,(2003),"Radiation accidents",Bakgrund center of nuclear seaf.
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Output
a) Assessment of the emergency.
b) Decisions on response actions.

c) Public information announcements.

Emergency phase1:
Step 1
Obtain briefing from the response initiator and any other person already involved in
the management of the emergency (e.g. the on-scene controller, the radiological
assessor or facility staff if already at the scene). Alert/activate any other needed
responders.

Step 2
Initiate a personal log to record the critical actions and decisions made during the
emergency, including:
1. Time activated,
2. Persons called and time of call,
3. Emergency responder units at the scene, time contacted and time arrived,
4. Decisions on protective actions, including changes from previous decisions,
5. Decisions on other response actions,
6. Major changes to the situation and time.

Step 3
Assess the initial information in accordance to get broad appreciation of
the possible magnitude of the problem.

.هﻴﺌﺔ اﻟﻄﺎﻗﻪ اﻟﺬرﻳﻪ١١٦٢ اﻟﻮﺛﻴﻘﻪ اﻟﻔﻨﻴﻪ.(٢٠٠١)ﺳﺎﻣﻴﻪ رﺷﺎد١
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Step 4
From the basic information identify the type of emergency and evaluate
necessary main actions using appropriate figure listed below.

In case of:

See the summary actions
in figure:

Step 5
For details go to the appropriate procedure.

In case of:

Follow procedure

Step 6
Make sure that all personal protection guides and actions are implemented in
accordance with the recommendations of the radiological assessor.
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Step 7
Ensure that personnel at the scene are aware of the potential for rapid media
response and should make arrangements for the reception, assembly and control of
media personnel as soon as practicable. Appoint a press liaison officer if necessary.

Step 8
Once the emergency is over:
1. Obtain dose assessment from the radiological assessor,
2. Ensure continued medical follow-up of persons sent to hospital(s),
3. Inform the media and the public,
4. Inform all organizations that have been activated that the emergency is under
control.

Step 9
Ensure that all actions, decisions and/or recommendations have been registered.
Save all records, maps, status board, etc.

Step 10
Reconstruct the accident, evaluate the response and sum up lessons learned. If
needed update the responses plan accordingly.
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Concluding summary
In chapter 2
1-in hot cantons we need to little values SVR and SFAR ray from method multiplicity
of floors and rising of floor ceiling.
2- Using the density of the material is the key to increase the capacity of radiation
protective agents for well designed reactors, radioactive sources and the condition of the
use of substances harmful to health and the environment in the serum asbestos concrete
mixes.
3- Percentage of water content in the material used for the work of body armor is very
important.
4- The principle in assessing the mechanical properties of concrete used as a shield
protector depends on the type of energy source for example, cobalt 60 is designed to
shield separation-ray power medallion and The uranium 235 is designed to shield
thermal stresses and strains of pressure and tension and penetration of the thermal
emission neutrons in addition to gamma rays.
5- In hot cantons we need to little values SVR and SFAR ray from method multiplicity
of floors and rising of floor ceiling.
6- To be the preferred form of the building tends to form the horizontal elongation or
rotation so that the distribution of air pressure on the building in parallel under the
influence of wind on the movement of such buildings (aerodynamics characteristics of
the nuclear facilities).
7- Evaluate the temperature, one of the outputs of the reactor in the work of ecological
projects such as the crocodile farms.
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Chapter (3)
Norms And Standards For Nuclear
Buildings Design And Planning.
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3-1 INTRODUCTION
This chapter presents criteria and procedures that are recommended as a code of
practice on safety in nuclear power plant site. It forms part of the Agency's programme,
referred to as the N U S S programme.
a) General Criteria are presented in sub-section 3-3-1 for:
(1) Selecting proposed sites and assessing their suitability for the construction
Of a nuclear power plant.
(2)Determining safety requirements related to a site.
(3)Evaluating the acceptability of a site for a particular nuclear power plant
b) Specific criteria for each of the three major topical sub-divisions of the overall
subjects are presented in sub-section 3-3-2 and 3-3-5 namely:
(1) Effect of the region of the site on the plant.
(2) Effect of the plant on the region.
(3) Population considerations.
Procedures for meeting the criteria are recommended in sections 3-4 and 3-5.
As regards the site characteristics, many of them play a similar role vis-à-vis the
abnormal as well as normal releases. These aspects have been taken into account in the
present code, particularly in section 3-5.
The safety of nuclear power plants that are located on suitable sites can be assured
through the achievement of an adequate level of quality in design, construction,
commissioning, and operation.
The acceptability of a site is closely related to the design of the proposed nuclear
power plant, from the safety point of view a site is acceptable if there are technical
solutions to site-related problems, which give assurance that the proposed plant can be
built and operated with an acceptably low risk to the population of the region.
As used in this code, the term "risk" relates to the product resulting from the
multiplication of the probability of a particular event that results in the release of
radioactive materials by the radiological consequences of this event.
In concept, a comprehensive risk analysis includes all the sequential steps of
analyzing all the initiating events, following their respective courses, attaching
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probability figures and ending with the consequences to individuals and the
population.
Although considerable progress has been made in the development of appropriate
methods for quantification of both probability and consequence evaluation, these
methods, however, are still in a developmental stage.
In some member states, it is an established practice to utilize parts of such risk analysis
and to define probabilistic requirements in order to supplement the traditional
deterministic analysis and engineering judgment.
This code is mainly concerned with severe events of low probability which relate to
the sitting of nuclear power plants and have to be considered in designing a particular
nuclear power plant.
If events with lesser consequences but higher probability make a significant
contribution to the overall risk, they should also be considered in designing the nuclear
power plant.
A list of examples of natural and man-induced events relevant for design basis
evaluation is given in Index 2.

3-2 GENERAL:
3-2-1 Purpose and scope
The scope of this document encompasses site and site-plant interaction factors
related to operational states and accident conditions, including those which could lead to
emergency situations and natural and mare-induced events external to the plant that are
important to safety.
The purpose of the code is to give criteria and procedures to be applied as
appropriate to operational states and accident conditions, including those
which could lead to emergency situations, for the development of minimum?
Requirements for:
(a) Defining the extent of information to be presented by the applicant for a
proposed site.
(b) Evaluating a proposed site to ensure that the site-related phenomena and
characteristics are adequately taken into account
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(c) Analyzing population characteristics of the region
(d) Defining site-related design bases
(e) Defining the role of the applicant for site evaluation
(f) Defining the role of the regulatory body for site evaluation.
Underground and off-shore sites were not considered in the preparation of this code.

3-2-2 Role of the applicant
The applicant shall be responsible for submitting to the regulatory body an
evaluation of the site sufficient to demonstrate that the proposed nuclear power plant
can be built and safely operated on that site.
The evaluation shall be based on the criteria and requirements of this code, together
with such additional or alternative criteria and requirements as the regulatory body may
prescribe.

3-2-3 Role of the regulatory body
The regulatory body is responsible for ensuring that an independent and thorough
review of the site-related information, including calculations and assessments, is
performed to determine that the proposed nuclear power plant can be built and safely
operated on the site. In cases where the sitting of a nuclear power plant could have
significant effect on neighboring countries, the regulatory body should draw to the
attention of the appropriate authorities the need for international consultation.

3-3 CRITERIA
The main objective in sitting nuclear power plants from the viewpoint of nuclear
safety is the protection of the public against the radiological impact resulting from
accidental releases of radioactivity; normal radioactive releases from nuclear power
plants have also to be considered. In evaluating the suitability of a site to locate a
nuclear power plant, the following aspects shall be considered:
(a) Effects of external events occurring in the region of the particular site (these
events could be of natural or man-induced origin).
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(b) Characteristics of the site and its environment which could influence the
transfer of released radioactive material to man.
(c) Population density and distribution, in view of the possibility of implementing
contingency measures.

3-3-1 General criteria1:3-3-1-1 Site characteristics which may affect the safety aspects of the nuclear power
plant shall be investigated and assessed.
3-3-1-2 Proposed sites for nuclear power plants shall be examined with respect to the
frequency and the severity of natural and external man-induced events and phenomena
that could affect the safety of the plant.
3-3-1-3 The foreseeable evolution of natural and man-made factors in the region
having a bearing on safety shall be evaluated for a period covering the probable life of
the nuclear power plant. It is important that these factors, particularly population growth
and distribution, are monitored throughout the life of the nuclear power plant. If
necessary, appropriate measures shall be taken to ensure that the overall risk remains
acceptably low.
3-3-1-4 The design basis external events shall be determined for the proposed
combination of site and nuclear power plant. All those events with which important
radiological risk may be associated should be selected for consideration and their design
bases determined. The radiological risks associated with external events should not
exceed the rang of radiological risks associated with the accidents of internal origin.
3-3-1-5 Design bases for external events to be used in the design of the plant shall be
established. For an external event (or combination of events) the choice of values of the
parameters upon which the plant design is based should be such as to ensure that
structures, systems and components important to safety in relation to that event (or
combination of events) will maintain their integrity and will not suffer loss of function
during of after the design basis event.

1

Code of practice 50-C.S,(1978),"Safety in nuclear power plant sitting".
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3-3-1-6 If, after thorough evaluation, it is shown that the measures proposed cannot be
regarded as providing adequate protection against design basis external events, the site
shall be deemed unsuitable for the location of a nuclear power plant of the type
proposed.
3-3-1-7 In deriving the design basis for external events, consideration should be given
to the initial values of parameters characterizing the events and dependent on other
causes also, such as hydrological and meteorological conditions. Reactor operational
states should also be considered.
3-3-1-8 Site-related design bases should be evaluated and included in the application
for review by the regulatory body. These design bases should be accepted by the
regulatory body before construction of the relevant parts of the nuclear power plant is
started. If site-related design bases are at issue for which it may not be pract cable to
provide adequate protection, thus making the site unsuitable, these issues should be
resolved before any construction of the plant is started.
3-3-1-9 All information and data obtained from the literature should be referenced;
experts, consultants and organizations engaged in studies and investigations for the
applicant should be identified; and the results of such studies and investigations shall be
presented in sufficient detail to permit an independent review.
3-3-1-10 In considering the suitability of the site consideration shall be given to
matters such as storage and transportation of new and spent fuel and radioactive wastes.
3-3-1-11 The potential for interaction between nuclear and non-nuclear effluents, such
as the combination of heat or chemicals with radioactive materials in liquid effluents,
should be considered.
3-3-1-12 For each proposed site the potential radiological impact on people in the
region during operational states and accident conditions, including those which could
lead to emergency situations, shall be evaluated with due consideration of the relevant
factors including population distribution, people's diets, use of land and water, and the
radiological impact of other radioactive releases in the region.
3-3-1-13 A site shall be suitably re-evaluated if its total nuclear power is to be
increased to a level greater than that previously accepted.
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3-3-2 Criteria for design basis for external natural events:3-3-2-1 Proposed sites shall be adequately investigated with respect to all their
characteristics that could affect safety in relation to design basis natural events.
3-3-2-2 Natural phenomena which may exist or can occur in the region of a proposed
site shall be identified and should be classified according to the potential for effects they
may have on the safe operation of the nuclear power plant. This classification should be
used to identify the important natural phenomena for which design bases shall be
derived.
3-3-2-3 Historical records of the occurrences and severity of those important natural
phenomena shall be collected for the region and carefully analysed for reliability,
accuracy and completeness.
3-3-2-4 Appropriate methodologies shall be adopted for establishing the design basis
natural events for important natural phenomena. The methodologies should be justified
as being compatible with the characteristics of the region and the current state of the
art.
3-3-2-5 The size of the region to which a methodology is to be applied shall be large
enough to include all the features and areas which could contribute to the determination
of the design basis natural event under consideration and to the characteristics of the
event.
3-3-2-6 The methodology for establishing a design basis natural event shall make due
allowance for any major deficiency in the data on which it is based. If this is not
possible, then a different methodology shall be used.
3-3-2-7 If these data are incomplete for a particular type of natural phenomenon, then
data from other regions which are sufficiently relevant to region of interest may be used
in the formulation of the design basis event.
3-3-2-8 Important natural phenomena shall be expressed in terms which can be used
as input for deriving the design bases for natural events for the nuclear power plant.

3-3-3 Criteria for design basis for external man-induced events:3-3-3-1 proposed sites shall be adequately investigated with respect to all their
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characteristics that could affect safety in relation to the design basis man-induced
events.
3-3-3-2 The region shall be examined for facilities and human activities that might
under some conditions endanger the proposed nuclear power plant. These conditions
should be classified according to the severity of the effects they may have on safety.
This classification should be used to identify important man-induced events for which
design basis man-induced events must be derived. The foreseeable significant changes
in land use, such as expansion of present facilities and human activities or the
construction of high risk installations, shall be considered.
3-3-3-3 Information concerning the frequency and severity of those important maninduced events shall be collected and analysed for reliability, accuracy and
completeness.
3-3-3-4 Appropriate methodology shall be adopted for establishing the design basis
man-induced events. The methodology should be justified as being compatible with the
characteristics of the region and the current state of the art.
3-3-3-5 Each important man-induced event is to be expressed in terms that can be
used as input for deriving the design bases for these events for the nuclear power
plant.
3-3-3-6 If data in a country are incomplete or unreliable for a particular type of
potential external man-induced event, relevant data collected from other countries
should be used in the formulation of the design basis event.

3-3-4 Criteria for defining potential effects of the nuclear power plant
on the region:
3-3-4-1 In evaluating a site for its radiological impact on the region for operational
states and accident conditions which could lead to emergency situations, appropriate
estimates shall be made of expected or potential releases of radioactive material, taking
into account the design of the plant including its safety features. It is common practice
for the purpose of evaluating a site to refer to these releases as source terms.
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3-3-4-2 The direct and indirect pathways by which radioactive materials released from
the nuclear power plant could reach and affect people shall be evaluated; in this
evaluation unusual regional and site characteristics shall be taken into account.
3-3-4-3 The relationship between the site and the design of the nuclear power plant
shall be examined to ensure that the radiological risk to the public arising from releases
defined by the source terms is acceptably low.
3-3-4-4 The design of the plant shall compensate for any otherwise unacceptable
effects of the nuclear power plant on the region, or else the site shall be deemed
unsuitable.

3-3-5 Population considerations:
3-3-5-1 The proposed region shall be studied to evaluate the present and foreseeable
future characteristics and distribution of the population of the region. Such a study shall
include evaluation of present and future uses of land and water within the region and
shall take into account any special characteristics which may influence the potential
consequences of radioactive releases to individuals and the population as a whole.
3-3-5-2 Taking into account the characteristics and distribution of the
population, the nuclear power plant shall be designed and operated in such a way
that:(a) During operational states the radiological exposure of the population remains as
low as is reasonably achievable and in any case is in accord with national requirements,
taking into account international recommendations
(b) The radiological risk to the population from accident conditions, including those
which may lead to emergency situations, is acceptably low and in accord with national
requirements, taking into account international recommendations
If, after thorough evaluation, it is shown that appropriate measures cannot be
envisaged to meet the above requirements, the site should be deemed unsuitable for the
location of a nuclear power plant of the type proposed.
3-3-5-3 The external zone for a proposed site should be established with a view to the
potential for radiological consequences to people and to the capability of implementing
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contingency measures, having due regard for any external event which may hinder
implementation.

3-4 Evaluation of design basis for specific external events1:
3-4-1 Floods due to precipitation, and other causes:
3-4-1-1 The region shall be evaluated to determine the potential for flooding due to
precipitation, high water and high tide which may affect the safety of the nuclear power
plant. If this potential exists, then all pertinent data, including historical, both
hydrometeorological and hydrological, shall be collected and critically examined.
3-4-1-2 A suitable hydrometeorological and hydraulic model should be developed
taking into consideration the limited accuracy and quantity of the data, the length of the
historical period during which the data were accumulated, and all known past charges in
relevant characteristics of the region. The design basis flood should be derived from the
model.
3-4-1-3 The design basis flood shall include the height of the water (including waves),
the duration of the flood and the flow conditions.
3-4-1-4 At coastal and similar sites the potential for flooding by a combination of high
tide, wind effects on bodies of water and wave actions shall be examined and a design
basis for flood should be derived for the site.

3-4-2 Water waves induced by earthquakes:
3-4-2-1 The region shall be evaluated to determine the potential for tsunamis or
seiches which could affect the safety of the nuclear power plant.
3-4-2-2 If the potential exists, historical data for tsunamis or seethes of the shore
region in which the site is located shall be collected and criticany examined from the
point of view of reliability and relevance to the site.
3-4-2-3 On the basis of the available historical data for the region and by comparison
with similar regions that have been well studied from the point of view of
1

Code of practice 50-C.S, (1978),"Safety in nuclear power plant sitting".
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this phenomenon, the frequency of occurrence, magnitude, and height of regional
tsunamis or seiches should be estimated and should be used to determine design basis
tsunamis or seiches, taking into account amplification phenomena due to the coastal
configuration at the site.
3-4-2-4 The potential for tsunamis or seiches to be generated by local off-shore
seismic events shall be evaluated with respect to known seismic records and seismtectonic characteristics.
3-4-2-5 The design basis for tsunamis or for seiches may include draw-down, wave
height and possible physical effects on the site and shall be derived from the above
information.

3-4-3 Floods and waves caused by failure of water control structures:
3-4-3-1 Information concerning upstream water control structures shall be analyzed to
determine whether the nuclear power plant is able to withstand the effects resulting
from failure of one or more upstream structures at full capacity.
3-4-3-2 If the nuclear power plant can accommodate safely all the effects of massive
failure of the upstream structures, then the structures need be examined no further.
3-4-3-3 If a preliminary examination of the nuclear power plant indicates that it
cannot accommodate safely all the effects of the massive failure of the upstream
structures, there the design basis for the nuclear power plant shall be changed to include
all such effects; or else such upstream structures shall be analyzed using methods
equivalent to those used in deriving the design basis of the nuclear power plant, to show
that they can survive the relevant event.
3-4-3-4 The possibility of temporary blocking of rivers upstream or downstream (e.g.
by landslides or ice) such as to cause flooding and associated phenomena at the
proposed site should be examined.

3-4-4 Surface faulting:
3-4-4-1 If there is inadequate evidence that surface faulting has not occurred in the
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region, an investigation for this phenomenon shall be made at the site and in its
vicinity.
3-4-4-2 If surface faults are detected as a result of such investigations they shall be
examined to determine whether they are capable of causing significant displacement or
earthquakes. Those capable faults which may influence the surface of the site shall be
investigated before the site is deemed suitable with respect to surface faulting. In
evaluating surface faulting the strength of the evidence should be taken into
consideration with respect to the extent of the investigation and the method to be used.
3-4-4-3 The investigation of a site and its vicinity for surface faulting should
include:(a) Examination for faulting at the site or for fault trends towards the site.
(b) Thorough evaluation of the activity of any faults detected and the history of their
displacement by the use of appropriate and accepted techniques and methods.
(c) Evaluation of the size of the zone associated with the faults, including possible
secondary surface faulting.
3-4-4-4 If the site is within the zone of capable surface faulting, the site shall be
deemed unsuitable unless engineering solutions are shown to be practicable. However,
at the present state of the art, the demonstration of the feasibility of engineering
solutions may be extremely difficult.

3-4-5 Slope instability:
3-4-5-1 The site and its vicinity shall be evaluated to determine the potential for
slope instability (such as land and rock slides and snow avalanches) which could affect
the safety of the nuclear power plant.
3-4-5-2 If such potential exists, a detailed study shall be made which includes
consideration of vibratory ground motion derived by the method used for establishing
the design basis for the nuclear power plant. A margin of safety should be applied for
the uncertainties in the evaluation of soil and rock characteristics.
3-4-5-3 If such potential exists, a design basis shall be derived giving consideration to
the combination of slope instability effects and the design basis seismic event.
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3-4-6 Site surface collapse, subsidence or uplift:
3-4-6-1 Geological maps and other appropriate information for the region shall be
examined for the existence of natural features such as caverns, Kars tic formation, and
man-made features such as mines, and water or oil wells. The potential for surface
collapse, subsidence or uplift shall be evaluated.
3-4-6-2 If the evaluation shows that potential exists for surface collapse, subsidence
or uplift which can affect the safety of the nuclear power plant, practicable engineering
solutions must be provided or the site shall be deemed unsuitable.
3-4-6-3 If engineering solutions appear to be practicable, a detailed description of
subsurface conditions obtained through reliable methods of investigation shall be
developed for the derivation of a design basis.

3-4-7 Earth quakes:
3-4-7-1 The seismology and the geology of the region and the engineering geology of
a proposed site shall be evaluated.
3-4-7-2 In some parts of the world, particularly where the seismic history is well
known, historical data will make an important contribution to providing an acceptable
basis for characterizing future location and severity of earthquakes.
3-4-7-3 In determining the design basis for earthquakes, the deterministic approach,
the probabilistic approach, a combination of these methods, or another conservative
method may be followed.
3-4-7-4 A design basis vibratory ground motion for earthquakes shall be defined
for the site:This will represent the maximum potential vibratory ground motion, where the main
consideration is the protection of the public from radiological consequences. Another
vibratory ground motion is usually specified above which the plant shall be inspected.
These motions should be expressed by appropriate parameters such as envelopes of
frequency response spectra for various damping factors, duration of shaking and time
histories.
3-4-7-5 The design basis vibratory ground motion for earthquakes for structures not
belonging to the nuclear power plant, the failure of which would potentially endanger
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the nuclear power plant and cause an unacceptable increase in the overall potential for
radiological consequences, shall be derived using the same method adopted for the
nuclear power plant and the effects on those structures should be evaluated.

3-4-8 Soil liquefaction:
3-4-8-1 The potential for liquefaction of the subsurface of the proposed site shall be
evaluated using the design basis vibratory ground motion.
3-4-8-2 The evaluation shall include the use of accepted soil investigation and
analytical methods with a margin of safety provided to take into account the
uncertainties in the determination of soil characteristics and calculation methods.
3-4-8-3 If an unacceptable potential for soil liquefaction exists, the site shall be
deemed unsuitable unless engineering solutions are practicable.

3-4-9 Tornadoes:
3-4-9-1 The potential for occurrence of tornadoes in the region of interest shall be
evaluated. If tornadoes have occurred, detailed historical data shall be collected.
3-4-9-2 If historical data are insufficient, then they should be supplemented with data
from other regions for which tornado statistics are available and which have similar
climatologically characteristics.
3-4-9-3 The design basis for tornadoes shall be derived and expressed in terms such as
rotational wind speed, translational wind speed, radius of maximum rotational wind
speed, pressure differentials, and rate of change of pressure.
3-4-9-4 In formulating the design basis, missiles that could be associated with the
design basis tornado shall be considered.

3-4-10 Hurricanes:
3-4-10-1 The potential for hurricanes in the region of the site shall be evaluated.
3-4-10-2 If this evaluation shows that there is a hurricane potential, related data shall
be collected. On the basis of available data and the appropriate physical models, a
design basis for hurricanes shall be developed relating to the site.
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3-4-10-3 This design basis for hurricanes should include factors such as extreme wind
speed pressure and precipitation.
3-4-10-4 In formulating the design basis, missiles that could be associated with the
design basis hurricane should be considered.

3-4-11 Other important natural phenomena and extreme conditions
Historical data concerning phenomena that have potential to produce
adverse effects on the safety of the nuclear power plant such as volcanism,
strong winds severe precipitation, snow, ice, hail, and subsurface freezing
of subcooled water (frazil) , should be collected and evaluated. If the
potential is confirmed, design bases for these events shall be derived, using
appropriate safety, margins.
3-4-12 Aircraft crashes:3-4-12-1 The potential for aircraft crashes on the site shall be evaluated taking into
account to the extent practicable, future characteristics of air traffic and aircraft.
3-4-12-2 If the evaluation shows that there is a potential for an aircraft crash on the
site which can affect the safety of the nuclear plant, then an evaluation of the risk shall
be made.
3-4-12-3 If this study indicates that the risks are unacceptable and if no practicable
solutions are available, then the site shall be deemed unsuitable.
3-4-12-4 The design basis for the event of an aircraft crash shall include impact, fore
and explosions.

3-4-13 Chemical explosions:3-4-13-1 Activities in the region involving the handling, processing, transporting
and storing of chemicals having a potential for severe explosions or the production of
gas clouds of deflagration or detonation shall be identified.
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3-4-13-2 Sites in the vicinity of such activities which would produce an
unacceptable increase in the overall probability of radiological consequences and for
which no practicable solutions are available shall be considered as unsuitable.
3-4-13-3 Design bases for chemical explosion events should be expressed in terms
of overpressure, taking into accounts the effect of distance.

3-4-14 Site-related parameters affecting long-term heat removal from
the core:
3-4-14-1 In the design of arrangements for long-term heat removal from the
core, site-related parameters such as the following should be considered:(a) Both dry bulb and wet bulb air temperature;
(b) Available flow, minimum level, and duration of minimum level of safetyrelated sources of cooling water, taking into account the potential for failure of water
control structures.
Suitably conservative values for these parameters should be derived for the design
basis.
3-4-14-2 Potential natural and man-induced events that could cause a loss of
function of systems required for the long-term heat removal from the core, such as river
blockage or diversion, reservoir depletion, reservoir or cooling tower blockage through
freezing or ice formation, ship collisions, oil spills and fires, shall be identified. If the
probability and consequences of such events cannot be reduced to acceptable levels,
then such events shall be allowed for in the design basis for the nuclear power plant.
3-4-14-3 If the minimum water supply required for emergency core cooling and
long-term heat removal from the core cannot be ensured under all circumstances the site
shall be deemed unsuitable.

3-4-15 Other important man-induced events:
The region (including plant-related installations) shall be examined for facilities that
store, process, transport and otherwise handle toxic, corrosive, or radioactive materials
which, if released, could adversely affect safety. If the effects would produce an
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unacceptable increase in the probability of radiological consequences and if engineering
solutions are not practicable, the site shall be deemed unsuitable.

3-5 Site characteristics influencing the effects of the nuclear
power plant on the region:
3-5-1 Dispersion through air:
3-5-1-1 Summary description
A description of the region shall be developed including:
(a) The general climate
(b) A summary of meteorological parameters including wind speed, wind
direction, atmospheric stability, temperature, precipitation, humidity and fog. As far as
possible these data shall be measured simultaneously and intercorrelated. On the basis
of these data, frequency distributions for the above parameters should be
obtained.
(c) Maps showing detailed topographic features in the vicinity of the site and
general topographic features over a larger area.
3-5-1-2 Programme of meteorological measurements
A programme of meteorological measurements should be carried out at the site
and should include instrumentation capable of measuring and recording the major
meteorological parameters at appropriate elevations and locations.
3-5-1-3 Minimum data period
For a preliminary evaluation of atmospheric dispersion, data from nearby
meteorological stations may be used, but they must be correlated with preliminary
measurements made on the site under the various meteorological conditions. At least
one year's data should be presented for a minimum site evaluation. Evidence should be
provided to show how well these data represent long-term conditions at the site.
3-5-1-4 Dispersion
Following the preliminary evaluation a model for atmospheric dispersion of
radioactive releases shall be developed from the data obtained on the site.
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This model, which is to be used for the evaluation of the possible impact of airborne
contamination on the public, should be capable of evaluating dilution factors and any
such evaluation should include considerations of the following:
(a) Emission time period (e.g. minutes, hours for short-term releases or
Years for long-term releases).
(b)

Source dimensions height and form.

(C) Atmospheric conditions (e.g. vertical stability, wind speed and
direction).
(d)

Dry and wet deposition conditions.

The scope of the model should include any unusual site and plant conditions that
may affect the local dispersion characteristics.
3-5-1-5 Evaluation of unusual site conditions
To evaluate the influence of unusual conditions such as contrasted reliefs and
thermal interference, additional programme should be carried out, including in-situ
dispersion experiments with tracers or simulation on scale models when appropriate.
3-5-1-6 In case of lack of data a more conservative approach may be accepted
for the dispersion characteristics.

3-5-2 Dispersion through surface water
3-5-2-1 Summary description
A description of the hydrological characteristics of the region shall be developed
and may include:
(a) Location, size, shape, time variations and other hydrological characteristics,
including mass flow and velocity for rivers, currents for lakes and seas, silt load in
general of all water bodies, both natural and artificial.
(b) Major hydrological control structures and features.
(c) The location of the surface water intakes of major and minor users that could
be affected by releases of radioactive materials.
3-5-2-2 Programmer of hydrological measurements
A programmer of surface hydrological studies should be carried out to the extent
necessary and may include:
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(a) Determination of dispersion characteristics of all bodies of water including
coastal and marine water and estuaries which can potentially become contaminated.
(b) Study of the re concentration ability of sediments and biota in the
hydrosphere and consideration of synergistic effects.
(c) Determination of transport mechanism of radionuclides through the
hydrosphere and indication of exposure pathways for the most significant radionuclides.
The result of the above-mentioned investigations should permit an evaluation of
possible impact of surface water contamination on population. Methods to be used
should be based on historical data on hydrological phenomena, where they are available,
and on statistical evaluations of data collected both in laboratory and field conditions.

3-5-2-3 Data collection
Historical data on flow rates, water levels and other parameters mentioned above
should be used for preliminary evaluation. Historical data on minimum flows and levels
should be collected and analyzed.

3-5-3Dispersion through groundwater:
3-5-3-1 Summary description
A summary description of the hydrology of the region shall be developed and may
include:
(a) Description of local stratigraphy of non-saturated zones and of water-bearing
formations.
(b) Water table contours and their variations with increasing or decreasing hydro
meteorological activity.
(c) Indication of the directions of groundwater movement and its velocity.
(d) Location of groundwater sources and description of their uses.
(e) Pathways of groundwater reaching man.
(f) Interaction of groundwater and surface water.

97

3-5-3-2 Evaluation of particular site conditions
Particular situations shall be identified and evaluated with respect to site
suitability including high groundwater levels and the presence of important use in
the vicinity of the proposed site.
3-5-3-3 Programme of hydrogeological investigations
Hydrogeological investigations shall be carried out to permit the evaluation of the
effect of release of radioactive materials at points of water use. These investigations
may if necessary include:
(a) Migration and retention characteristics of soils, minerals and rocks
representing the local geological structures.
(b) Porosity, granulometry, other physical and physico-chemical properties.
of underground material in relation to the significant radionuclides which
could be released.
(c) Dispersion characteristics of underground bodies of water and relative
velocities of significant radio nuclides which could be released In case of
complex and difficult conditions such as heterogeneous formation and
unsteady water flow, it may be necessary to carry out laboratory studies in
simulated conditions that could be verified in-situ using proper tracer
techniques.
3-5-3-4 Groundwater hydro geological model
On the basis of results of hydrogeological investigations, a model may be
developed to describe the transport mechanism of radionuclides through aquifers to
establish the pathways through which people could be exposed to released radioactive
materials.

3-5-4 Population distribution:
3-5-4-1 The distribution of population within the region shall be determined.
3-5-4-2 In particular, information on existing and projected population distribution,
including transient and resident, in the region of the nuclear power plant shall be
collected, and kept up to date during the lifetime of the nuclear power plant.
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The radius within which data are collected should be chosen on the basis of national
practice, taking into account special situations. Special attention
Shall be given to the population in the immediate vicinity of the plant and to densely
populated areas in the region.
3-5-4-3 The most recent census data for the region, or information obtained by
extrapolation of the most recent census data, should be used to obtain the population
distribution. In the absence of reliable data, a special study should be carried out.
3-5-4-4 The data should be analysed to give the population distribution in terms of
direction and distance from the plant.

3-5-5 Uses of land and water in the region
In order to judge the effects of the proposed nuclear power plant on the region and
particularly for preparing emergency measures, the uses of land and water shall be
characterized. The investigations should cover:
(a) Land devoted to agricultural uses, its acreage, principal food products and
yield.
(b) Land devoted to dairy farming, its acreage and yield
(c) Land devoted to commercial, residential, and recreational purposes, its acreage
and characteristics of its uses.
(d) Bodies of water used for commercial and sport fishing, including enumeration of
aquatic species, their abundance and yield.
(e) Bodies of water used for commercial purposes, community water supplies and
recreation
(f) Bodies of water and land supporting wild life
(g) Direct and indirect pathways for radioactive contamination of the food chain
Special attention should be given to ascertaining those characteristics important for the
determination of food chain transport.

3-5-6 Ambient radio activity:
Before commissioning the nuclear power plant the ambient radioactivity of the
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atmosphere, hydrosphere, lithosphere and biota should be determined for the region, to
peanit the evaluation of the effects of the plant.

3-6 building Materials
The nuclear building it consisted of tow buildings:
Main building and shielding building.
3-6-1 Main building material
Lightweight aggregates, such as expanded shale, clay, or slag. Concrete
containing aggregates like perlite or vermiculite is very light in weight and is primarily
used as insulating material lightweight concrete is usually classified according to its
weigh per cubic foot. Semi-lightweight concrete has a unit weight of 115 to 130 Ib per
cubic foot and an ultimate compressive strength comparable to normal concrete. Send
normal weight is substituted partially or completely for the lightweight fine aggregate.
Insulating lightweight concrete has a unit weight ranging form 20 to70 per cubic foot,
and its compressive strength seldom exceeds 1,000 psi this type of concrete is generally
used for insulating applications, such fire-proofing structural lightweight concrete has a
unit weight up to 115 Ib per cubic foot and 28-day compressive strength in excess of
2,000 psi. This type is used primarily to reduce the dead-load weight in concrete
structural members, such as floors, walls, and the roof section in high-rise structures.

3-6-2 Shielding materials:
3-6-2-1 Heavy weight concrete is produced with special heavy aggregates has
density of up to 400 Ib per cubic foot1, this type is used principally for radiation
shielding. For counterweight, and for other applications where higher density is desired
except for density, the physical properties of heavyweight concrete are similar

1

Write, L.p and backs Trom, J.E, (1988),"Properties of heavy concrete made with barike aggregate",

J.amer.concr.inst, 51, pp.65.

100

to those of normal-or conventional- weight concrete. Concrete is a good gamma
attenuator as a general shield material. Concrete is strong-inexpensive, and adaptable to
different types of construction as in chapter (2).
3-6-2-2 Water ranks high due to advantage of low cost, ready means for
removing heat good inelastic scattering properties. Water can be used but requires
large amounts because water is a poor absorber of gamma radiation.
3-6-2-3 Iron: is used due to the large change in neutron energy after collision
but it has little effect on lower energy neutrons. The iron is used for higher and lower
energies. Iron is selected based on structural, temperature, and economic consideration.
Steel is used in pressure vessels, thermal shields, and some reactor shields in
combination with water or concrete for neutron attenuation. Thermal shields have to be
cooled Iron ores (magnetite, hematite, and limonite) and iron punching or short are
mixed with Portland cement to make heavy concretes with improved gamma-ray
attenuation over ordinary concretes. Iron may be called in stainless, plated, or painted
(depending on the environment) to protect it form rusting it selfsupporting and may be to support other components iron or steel may be rolled, forged,
cast, machined, and welded, it is usually applied as rolled plates or forged and
machined shapes in shielding1.
Cast iron is seldom used; casting and the seams of welded plates should be inspected by
gamma- ray radiography or scanned with a scintillation counter to detect any hot spots
because of flows. Iron is significant source of capturing gamma-rays and inelastic
scattering gamma-rays in neutron shield.
3-6-2-4 Lead-gamma radiation high atomic mass number and high density are
required to attenuate gamma radiation. Lead has advantage of ease of fabrication the
disadvantage of lead is its low melting point

3-7 Division of work areas and labs2
The international atomic energy agency recommended dividing the work areas and labs
where radioactive or any sources of internal and external dangerous materials

1&2

Ahmed, M.F and Elsareaa, a.m, (1989),"Radiation physics basis", A, sound king university.
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exist into four types according to the danger of the radioactive material and its radio
toxicity. Most countries adopted this division and complied with it in the processes of
radioactive observation. Table (3-1) shows a division of the work areas by the danger of
the radioactive material.

Type

Definition

Danger

Examples

Fourth

Nearby buildings External

Non of stopped

Adjacent

radiation sources where it this

managerial

radiation's level it negligible

building of lap

and not include on any

oratories it

radioactive material

include on radio
active material

Third

The regions whose non

Stopped regions except

Adjacent rooms

increase of external hazard

workers it and not

of work region

limit in it from 0.1 rem in the

necessary wearing of

such as control

week and possibility of

saving clothes.

and controlled

pollution by negligible radio

rooms

active materials
Second

Places where radioactive

Stopped regions except

Chemical labs

hazards can be found. It cam

worker it. And wearing

and equipments

occur by the radioactive

of saving clothes and

and radioactive

materials, requiring to provide

submits of workers to the

materials

the instruction of

controlled

manipulating it.
First

Places where external

Places forbidden, except

Hot labs and like

radioactive hazards exist, and

for the workers and

that

can have a high degree of

because of wearing the

population

underwear, all workers
there undergo the
radioactive control and
contamination
observation

Table (3-1) Division of work areas and laps
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Division of work areas according to the material toxicity into four groups:
1- First group is the high toxicity radiances (LI)
2- Second group is the medium high toxicity radiances (CO)
3- Third group is the medium toxicity radiances (CO)
4- Fourth group is the low toxicity radiances (ni)
*the international badges that distinguish radiation
An international badge is used to show the danger of the radiation. It is a central
circle surrounded by three circular sectors painted together with the painted circle in
black and drawn on a yellow background. The badge includes different terms that show
the type of hazard. These terms are:
1- caution of radiation areas: this badge is placed in the areas where the body can
be subjected to an external radiation field so that it can receive an equal dose amounted
to 1 mm sephret per week.
2- Caution of radioactive material: this badge is placed in the rooms and labs where
radioactive materials that exceed a certain limit is found or stored.
3- Caution of a radioactive material: this badge is placed in a place that can easily be
seen on a container used to transport, move or circulate the radioactive matter in an
amount not more than 0.1 mm sephret.
4- Airborne radioactive area: this badge is placed in the areas where the
concentration of radioactive matters' concentration increases in air and water (Bq/cm).

3-8 Conditions to be found in the areas of work by radiation
and radioactive matters
When designing the areas by radioactive materials, attention must be
paid to the ventilation system to the fillers and the layouts of the surfaces,
ground and foundations:
3-8-1 ventilation system: ventilation in the nuclear and radioactive labs
aims at the continuous alteration of air so as not to exceed the
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concentrations of the emissions than the allowed limit. Several simple
aspects shall be provided, including:
3-8-1-1 The necessity to put the filters to block the suspended radio active solid
matters and to leak to outside.
3-8-1-2 In case of radioactive gaseous radioactive matters. Special care must be paid
to the filters and the exits of the ventilation so as to ascertain that the gases or disperse
them so as not to be concentrated in adjacent areas.
3-8-1-3 The outlays of ventilation must be away from all the windows and entrances
so as to assure that the air did not enter the labs and adjacent areas. The air outlets to
these labs and adjacent areas must be at a proper height so as to achieve dispersion.
3-8-2 The technical condition of the conditions to available in the areas of work
with the emitted matters, the following conditions shall be met in all surfaces, walls
and areas where open sources or radioactive materials exist.
3-8-2-1 All the surfaces and tables in the walls and grounds shall be free of
scratches, breaks or erosions to be easily cleaned and remove the contamination.
3-8-2-2 All the walls must be with chemically inert paints that can't absorb water or
other liquids.
3-8-2-3 The grounds must be covered by heat-resistant matters and matters that
resist the chemical reactions. They shall bee stuck well so as not to leak any amounts of
the radioactive matters under it.
3-8-2-4 covering the tables by surfaces of Formica or any soft matter that resist heat
and chemical reactions. These surfaces are stuck by a good adherence material that
fulfills the thermal and chemical resistance of the adherent matter.
3-8-2-5 The electric buttons are placed in a remote place so as not to be subjected to
contamination by radioactive matters.
3-8-2-6 Paying special attention to the placement of the conditioners as they from
surfaces that on which the contaminated dust can deposit.
3-8-2-7 Not to place any unnecessary surfaces, such as shelves and reservoirs of
drawers in the place.
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3-8-2-8 Allocating a room to be used as the changer room, so as to be supplied with
the hot and cold water and by the contamination detection system, a and protective
clothes.
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Concluding summary
In chapter 3:
1- When you choose impacts must be established to take into account the environmental
impacts of the potential mutual between the facility and its biosphere with a view to
minimize the possibility of negative effects.
2- Take into account the specifications of the walls and surfaces to be smooth.
3- Take into account the conditions of industrial security and environmental security
within the laboratory, such as supplying electricity, air conditioning and the allocation
of room for dressing and bathing Ballmer gets cold and hot, with a hardware monitor
the situation of the environment within architectural spaces in the building.
4- Preferably a, the inner surfaces of plants and architectural vacuum humanitarian and
avoid having protrusions or surfaces is not necessary within the architectural spaces of
these plants.
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Chapter (4)
Radiation Buildings Inside Urban
Areas
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4-1 Introduction
Over the last decade, as a first trial of its sort in the Middle Eastern and African
region, Egypt has embarked on a programmer of technology transfer of industrial
radiation processing in view of its contribution to national development programmers.
A central body, the national centre for radiation research and technology (NCRRT)
has been formulated since 1973 to draw a national policy for radiation research and
technology application to meet the local needs. Besides, the NCRRT objectives consider
extending its scientific, technical and training services within the frame-work of its
infrastructure, to other neighboring countries on the regional level.
During the past two 5-year plans ( 1975-79 ) and (1980-1984 ) the NCRRT has taken
active measures fore site allocation, building construction, facilities installation and
respective manpower development in view of implementing its objectives.
The NCRRT has emerged as a unique complex spread over an area of 87,000 m2,
housing four major buildings for industrial gamma radiation processing and electron
beam processing, a 3 megawatt power station and various workshops and ancillary
services, the R and D laboratories are distributed between the former two buildings1.

1

Roushdy, H.M (1984),"Contribution of radiation processing to industrial development in Egypt",

Atomic energy Authority, Cairo-Arab Republic Egypt.
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4-2 Climatic studies for site
relative
month

Evaporation

humidly

Temperature ( 0c )

%

mean of

rainfall ( mms )
. make in one

day

max

min

total

per day
mms.

day

January

59

13

19.1

8.6

3.7

8.1

7.0

February

56

14.9

20.7

9.1

4.2

10.4

7.9

March

52

17.3

23.7

11.3

2.3

10.0

10.2

April

48

20.9

28.2

13.9

0.6

3.3

12.4

May

44

24.8

32.4

17.4

0.5

5.8

14.6

June

48

27.0

34.5

19.9

0.3

3.6

14.6

July

52

28.1

35.4

21.5

0.0

0.0

13.4

August

56

27.9

34.8

21.0

Tr.

Tr.

12.1

September

58

25.8

32.3

19.9

Tr.

Tr.

10.8

October

58

23.5

29.8

17.8

0.1

0.1

9.7

November

61

19.3

25.1

13.9

3.5

18.5

7.3

December

64

15.3

20.7

10.4

8.6

50.0

6.1

Total

88

21.5

28.1

15.4

23.8

annual

Table (4-1) climatic elements of Cairo city
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10.5

month

Surface wind speed (Knots)
percentage frequency of winds blowing within the following
speed ranges
1-3

4-6 7-10 11-16 17-21 22-27 28-33

≥ 34

January

13.5 24.5

30.8

21.4

3.4

1.1

0.1

0.0

February

21.6 24.7

28.0

17.3

2.3

0.8

0.2

0.1

March

18.1 29.1

27.9

18.1

2.9

0.9

0.0

0.0

April

14.0 24.6

32.7

23.3

2.3

1.0

0.0

0.0

May

16.1 26.9

36.8

18.0

0.7

0.1

0.0

0.0

June

23.2 24.1

34.1

16.2

0.4

0.1

0.0

0.0

July

36.4 27.4

27.0

5.5

0.1

0.0

0.0

0.0

August

34.1 27.7

29.1

4.7

0.1

0.0

0.0

0.0

September 27.9 26.0

32.0

7.3

0.0

0.0

0.0

0.0

26.3 26.0

33.8

9.2

0.1

0.0

0.0

0.0

November 18.8 28.6

35.8

12.3

0.2

0.0

0.0

0.0

December

25.1 26.9

28.5

11.6

1.0

0.1

0.0

0.0

Annual

22.9 26.4

31.3

13.7

1.2

0.3

0.0

0.0

October

mean

Table (4-2) wind speed of Cairo city

Location

Cairo city

Latitude

380 8 nor then

Altitude

310 24 eastern

Height from sea surface

74 m
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Maximum and proximal monthly medial for temperatures
maximum
proximal

18
9

20
10

22
12

27
15

31
17

33
21

32
22

33
22

31
20

29
18

Maximum and proximal monthly medial for relative humidity
maximum
proximal

74
50

71
42

72
37

68
30

71
26

76
27

83
35

85
38

83
38

Comfort limits in daytime by using marten evens tables
30.5
28.5
28.5
22.5
22.5
18

A
B
C

30.5
28.5
28.5
22.5
22.5
18

30.5
28.5
28.5
22.5
22.5
18

32.5
29.5
30
22.5
22.5
18

32.5
29.5
30
22.5
22.5
18

32.5
29.5
30
22.5
22.5
18

30.5
28.5
28.5
22.5
22.5
18

30.5
28.5
28.5
22.5
22.5
18

30.5
28.5
28.5
22.5
22.5
18

Comfort limits in night by using by using marten Evans tables
28
25.5
25.5
20
20
16

A
B
C

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

28.5
26
26
20
20
16

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

23
14

81
40

19
10

77
48

75
53

30.5
28.5
28.5
22.5
22.5
18

30.5
28.5
28.5
22.5
22.5
18

29.5
24.5
24.5
22.5
22.5
18

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

28
25.5
25.5
20
20
16

Table (4-3) Temperature degrees comparison by comfort limit and
annual comfort analysis's1

In night

In day time

Comfort conditions c-cold h-hot, R-refreshing
A

c

c

c

c

R

H

H

H

H

R

C

C

B

C

C

C

R

H

H

H

H

H

H

R

C

C

R

R

R

H

H

H

H

H

H

H

H

R

A

C

C

C

C

C

C

C

C

C

C

C

C

B

C

C

C

C

C

R

R

R

R

C

C

C

C

C

C

C

C

R

H

H

H

H

R

C

C

1

Evans Martin Housing (1980)."Climate and comfort architectural press limited". London.
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Total

Comfort nothingness to far limit
Comfort in day time and night
with high thermal rang
Comfort in day time

-

-

-

-

- - - - -

-

-

- 0

-

-

- √ √ - - - - √ √

- 4

- √ √

-

- - - - -

-

- √ 3

√

-

-

-

- - - - -

-

-

- 1

temperature in Cold

-

-

-

-

- - - - -

-

-

- 0

daytime

-

-

-

-

- - - - -

-

-

- 0

-

-

-

-

- - - - -

-

-

- 0

-

-

-

-

- - - - -

-

-

- 0

√

-

-

-

- - - - -

-

-

- 1

Refreshing

Low

Very cold

Temperature and high humidity
in night
High

temperature

and

low

humidity in night
Low temperature in night

Table (4 – 4) annual analysis to comfort
Where
A → the maximum limit x for comfort air speed 1m se
B→ comfort limits with wearing light clothes
C→ minimum limits for comfort with wearing of usual clothes
 Climatic canton it Nile valley climate
From table (4 - 4) to annual analysis not there any from year months in Cairo city is
temperature and high humidity in daytime while there five of months in summer in high
temperature in daytime with high thermal rang while there four of months is comfort
made in daytime and night with high thermal rang and there three of months is comfort
made in daytime1.

1

Olgyay victor, (1973),"Design with climate bioclimatic approach to architectural regionalism",

Princeton university press.
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4-3 industrial gamma radiation building
4-3-1 Main building as in figure (4 -1)

Figure (4 -1) main building in industrial gamma facility
N

Building facade

Main entrance

Persons entrances

Courtyard

Storages

Products and persons

Platforms

Radiation source

Laboratories and offices

Emergency entrances

a) Facades: Work area for products, machines, emergency and workers
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a) Facades:


Northern façade: this façade is the lead exposing to the sun, actually it is mat
exposed to the sun except the early and late of the day hours of the summer days
on which the angle of the height from the horizon it low. And the angle of
declination has reached degree it of the sun rays on the wall surface.

One of the advantages of the rooms whose halls line on this façade light spreads in it
in on equal from.


Southern façade: it is exposed to sun rays where the sun is very high above the
horizon in the summer season and need shadow the facades. As for the winter
season, the sun rays penetrate inside directly as the height angle from the horizon
is low so it brings about warmth Inside.

One of the disadvantages of the southern is exposing not the winds blowing on it
because the direction of these winds blowing northern in the northern hemisphere is
northern.


Eastern and western façade: - the western façade exposes to the sun rays from or
since the sunrise only until noon, so the walls lose a lot of temperatures in the
evening which make these walls more suitable

b) Openings:
The openings render three functions:


Saving direct and indirect sunlight.



Saving air.



Saving view as the size, from of the opening and its location depend on the
prevailing local climatic conditions

c) Movement system for workers inside the main building during different irradiation
stages as in figure (4-1) there are five groups inside the various parts for every groups
was contacted by irradiation operation directly. The groups of workers are:
1- Groups of various research works for different radiation departments like:
department of radiation chemistry, biology, medicine, food, agriculture, physics and
department of radiation engineering. They are entering the main building for using
modern radiation technologies applications and its effects on their research samples by
using gamma radiation from cobalt-60 and cesium-137 on the research cells.
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2 - Group of maintenance and operation of radiation facilities:
this group consisting of various technicians and engineers. The control for operation
and maintenance of radiation facilities are done by them to sterilize medical products
through receiving unsterilization medical and food products, preparing it, they irradiate
medical and food products by irradiation facility to sterilize them, collect and store them
until they are received by companies. They make irradiation operations by using various
facilities for different research samples for various radiation departments also make
various maintenance works for different facilities.
3-Group of protection monitoring
They carryout radiation measurements within the areas of radiation facilities and
ecological observations in side the building areas. Areas are affected directly by the
main facility and indoor facilities inside the main building. They have knowledge of the
use of radiation protection measuring devices during various conditions.
4-Group of visitors and companies
delegates group the visitors from inside and outside of erupt and companies
delegates at deliveries and receiving of products.

5 -Group of General maintenance
They make all different maintenance works main building elements like carpenters,
glass, plastering, painting floor files, etc.

d) Courtyard engineering dimensions:
1- To suggest its courtyard dimensions its equal or decrease from walls highness
2-engineering dimension its limited in three changes
2-1 deepness of the form it percentage courtyard parameter to it highness the
courtyard it deep at parent decrease from 3.
Courtyard area
2-2 Elongation of the plan =
courtyard wide
2-3 openness to the sky =

Surface area
floor area

At not these overhangs equal one1.
1

A.mohsen, M.A (1978),"The thermal performance of courtyard houses-A study of the relationship

between built form and solar-radiation in climate of Egypt", P.h.d.thesis, dep.of architecture.unive.of
Edinburgh.
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The change in engineering dimensions its effect on 5unray amount in winter but in
summer it at courtyard from a far square from decrease of sun ray amount.[16]
Sum of courtyard walls area1
4-4-4 courtyard study
Courtyard floor area
2-4 Enclosure ratio =

a) Engineering courtyard dimensions
Long = 30 m

wide = 20 m
7+7+7+11

highness average =
b) Deepness of the form =

= 8m

4

Courtyard perimeter
Highness average

=

2(30+ 20)
8

12.5

The courtyard not deep
c) Elongation of the plan

Long
Wide

d) openness to the sky =

Courtyard surface area
Courtyard floor area

30
20

=

1.5

Courtyard surface area (AT) = 30х20 = 600 m2
Courtyard floor area (AG) = surface area – overhangs area
Overhangs area = 4.75х20+4.75х30 = 237.5 m2
Floor area (AG) = 600 – 237.5 = 362.5 m2
Openness to the sky =
e) Enclosure ratio (R) =

AT
AG

600
362.5

=

=

1.65

S
AT

Sum of façade area (S) = 7х20+7х30+7х20+11х30 = 820 m2
R =

1

820
600

=1.36

Younes, A. and A, Mohsen, M.A. (1980),"The courtyard as a passive solar design in building",

Apper suimitted to the international congress on solar energy, Istanbul.
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2-5 Engineering specification
Façade

600 north

Dimensions

30х20х8

Plan area (AT)

600 m2

Overhangs

237.5 m2

Floor area (AG)

362.5 m2

Openness to the sky

1.65

Sum of facade area (S)

820 m2

Enclosure ratio (R)

1.36

Engineering domination ratio

3.75: 2.5: 1

2-6 Openness study in south façade
South façade area = 30х11 = 330 m2
Opens area = 25х5 = 125 m2
a) Opens area ratio =

125×100
330

=38%

The openness it most amount from air (acceptable ventilation)
Light area = 25x6 = 150 m2
b) Light area percent =

180×100
330

=45%

The openness it most amount receive from light (acceptable).
The openness in south façade it little amount receive of sun ray (acceptable).

4-4 Description of IR – 206
The IR -206 Tote Irradiator is a roller bed conveyor plant, this irradiator processes
totes containing product by exposing them to a controlled does of gamma radiation.
A cobalt 60 plaque source provides the gamma radiation1.

1

Industrial irradiator operate course", GM.DS Nordion 447 March road, po box13500, Kanata,

Ontario, Canada.
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Tote boxes loaded in the storage area are automatically conveyed into the radiation
room. Here, the source pass mechanism ensures that the product receives the required
does.
The outlet maze conveyor automatically transfers the tote boxes to the irradiated
storage area for unloading Empty totes are then transferred back to the loading station.
A biological shield of thick concrete encloses the enter arrangement.

4-4-1 Radiation shield:Studies have been also carried out on radiation / chemical treatment of cement /
polymer composites.
In another study, the radiation treatment and physicochemical studies of autoclaved
lime-rich clay have been investigated for possible application in construction and
ceramic inculcators.
The radiation shield is designed to reduce the radiation leakage level to the outside,
from a (1,000.000 ci) source, to an average exposure rate of less than 2.5 MV/ h). This
allows a person to work near the shield of 5.0 msv (500.0 merm) per year. Maximum
exposure rates of up to 20 msv / h ( 2.0 mrem/ h )are allowed in small areas adjacent to
the shield, provided these contributions do not raise the a average exposure rate above
2.5 msv/ h ( 0.25 mrem/ h ) over any surface.
Stepped concrete plugs located in thereof are removable to allow lowering of the
cobalt 60 shipping container into the source storage pool.
Personnel and product enter the radiation room through a maze that prevents loss of
shield integrity. Personnel enter through an access door. The product is transported, by
the conveyor system, through separate entry and discharge ports. These ports are
blocked to personnel entry by metal barriers when no product is present1.

4-4-2 Source storage pool:When not in use, the source race rack remains at the bottom of a water-filed source
storage pool in the radiation room. We will refer to this position throughout the manual
1

Industrial irradiator operate course", GM.DS Nordion 447 March road, po box13500, Kanata,

Ontario, Canada.
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as the safe storage position. The water is deep enough to from a radiation shield, so that
service operations may be performed safely. The pool is lined with a stainless steel liner
to provide leak-tight and clean container, allowing rigid pool water control
specifications to be met.
Pool water purity is necessary to prevent corrosion damage to components in the pool.
The water treatment plant must remove all impurities and maintain the electrical
resistance of the water at greater than 1000.000 ohms per cm (conductivity lees than 10
micro Siemens / cm)

4-4-3 Ventilation system:The air in the radiation room is containing usually exhausted through a duct that
passes below the floor of the radiation room to filters in the equipment room.
The air then exhausts upwards through the fan to the exhaust stack. Intakes for this
system are in the corners most remote from the maze. So that the air-flow will sweep
the entire room. In this way, ozone produced during irradiation will not escape out of
the maze into occupied areas of the plant. This air-flow reduces humidity from the
evaporation of the pool water, removes ozone, and indirectly cools the source rack and
shield walls the ventilation system must always operate, whether the source up or not

4-4-4 Ozone:The gamma radiation of air produces ozone; ozone is a highly reactive from of
oxygen. Its characteristic dour is noticeable even in concentrations as low as 0.01 to
0.05 ppm by volume. Since ozone concentration in the radiation room way exceed the
0.1 P P M level allowed for a working day, the ventilation system maintains negative
pressure inside the radiation room and maze to prevent ozone from escaping. After the
source descends, the concentration reduces quickly so that personal may safely enter.

4-5 Description of Genesis irradiator
The genesis irradiator is a continuous-batch unit that irradiates the product at the
bottom of a pool of water. Product is moved into the pool by special product
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Containers (bells) via an overhead hoist and trolley system.. At the bottom of the pool,
the product is irradiated in a stationary position on two sides of a fixed dry plenum that
contains the source of radiation. The unit has a low startup cost for an on-site irradiator
and can be installed in a very short period of time. Most of the components of the
irradiator can be removed or relocated. [26-6]

4-5-1 Radiation shield:- De-ionized water. Minimum depth a above
source is Not there radiation shield above-Ground concert shielding
4-5-2 Source pool:a) Pool dimensions
External 95x81x22 deep p (42 above ground)
b) Pool design
The pool’s construction of two prefabricated tank is positioned within a
larger outer steel thank is positioned within a larger outer steel tank. Once
in place the space between the tanks is filled with concrete and capped off
with stainless steel forming a rim. This method eliminates the need for onsite forming of a pool and assures that the pool is leak free prior to
shipment to the site. Triple containment.
4-5-3 Ventilation system
Not need to ventilation system
4-5-4 Ozone
Not generation of ozone gas

4-6 Environmental assessment between IR 206 and Genesis
irradiator:
4-6-1 IR 206 North, Egypt: as in figure (4-2)
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1- Not safe (Radiation source leaves underwater shielded position)
2- Above-Ground concrete shielding, Interlock or fire suppression systems required.
3- Slow and expensive on site installation.
4- Big footprint (1,600 sq. ft, without dosimeter lab and administrative office).
5- Mechanically complex.
6- Hard to license, Maintain and operate
7- Generation of ozone gas.
8- Need to more workers.
9- Noise from air compressors.
10-potential hazards ( Radiation field, fire, source Mel function, ozone gas ( o3 ) and
natural phenomena it including an earthquake, tornado, flooding or other
phenomena as appropriate for the geographical location of the facility.

Figure (4 – 2) IR 206
4-6-2 Genes is irradiator as in figure (4 – 3)
1- Intrinsically safe (Radiation source never leaves underwater shielded position).
2- No Above-Ground concrete shielding, interlock or fir suppression systems
required.
3- Rapid and inexpensive on-site installation (full operation about six moths from
purchase).
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4- Small footprint (1,600 sq. ft, including dosimeter lab and administrative office.
5- Mechanically simple and robust (prefabricated, triple walled, concrete and steel
tank).
6- Easy to license, maintain and operate.
7- Not generation of ozone gas.
8- Need to little workers.
9- Not there air compressors.
10- Potential hazards: natural phenomena only.
11- Gamma radiation penetration (up to 24inches of package thickness).
12- Advanced dosimeter validation system.
13- Realistic processing capacities (typically, 200.000 pounds of meat per day).
14- Product temperature maintenance (insulated product carriers and short processing
cycles).
15- The genesis does not require massive above-ground shielding.
Product movement

Under-ground concrete shielding
Product
Container

Figure (4 – 3) Genesis irradiator

4-7 uses of irradiators in Egypt:1- Sterilization or microbial reduction in medical and pharmaceutical
supplies.
2- Preservation of foodstuffs.
3- Radiation affects studies.
4- Chemical and polymer synthesis.

122

5- Insect eradication through sterile release programs.

4-8 Varieties of designs
There are four categories of irradiators. A separate standard establishes the criteria to
be used in the design, fabrication, installation, use, and maintenance for each irradiator
category:
1- Self-contained, dry source storage irradiator An irradiator in which the sealed
source is completely contained in a dry container constructed of solid materials
the sealed source is shielded at all times, and human access to the sealed source
and the volume undergoing irradiation is not physically, dry source storage
irradiator
2- Panoramic, dry source storage irradiator A controlled human access irradiator in
which the sealed source is contained in a day container constructed of solid
materials, and dialed source is fully shielded when not in use, the soiled source
is exposed within a radiation volume that is maintained inaccessible during use
by an entry control system.
3- Self-contained, wet source storage irradiator an irradiator in which the sealed
source is contained in a storage pool (usually containing water) the human
access to the sealed source and the volume undergoing irradiation is physically
restricted in its designed configuration and proper mode of use.
4- Panoramic, wet source storage irradiator A controlled human access irradiator in
which the sealed source is contained in a storage pool(usually containing water)
and the sealed source is fully shielded when not in use; the sealed source is
exposed within a radiation volume that is maintained inaccessible during use by
an entry control system.

4-9 Types of irradiators
1- Continuous mode, the carriers are automatically moved through the source pass
mechanism on a sequential basis-all 9position must be occupied by carriers
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-indexing around the source until any one carrier has occupied all irradiation
positions at which time this carrier is automatically discharged through the mate to
the "irradiated" storage area
2- Batch. The source pass mechanism is automatically loaded with g carriers a manual
signal is then given to raise the source and start the irradiation sequence. The
machine operates until g carriers have received their required does at which time
the source pas mechanism shuts down and the source returns to the safe storage
position.
3- Incremental: the incremental does provision allows product carriers to by-pass the
unload/load areas and be recycled through the source pass mechanism as many
times as desired to achieve incrementally higher total doses.

4-10 Description of irradiator as in figure (4-4)
Basic irradiator concept
Produc

Source

Produc
Sourc

Overlapping

overlapping

Figure (4-4) Description of irradiator
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Flow pattern of typical Conveying mechanism as in figure (4-5)

Side#1
Sid #2
Side#1
Side#2
Figure (4-5) Flow pattern

4-11 The economic feasibility of the architectural voids inside
the nuclear buildings:The energy that wastes the radiation inside the architectural voids through designing
some of the cells in these voids and in the suitable places to be used in the productive
and research process that is different in the dosage with operating problems and this will
save time and will achieve the economic utility and save the purchase of external
research cells. These internal cells are distinguished by safety as its design within the
building that is specialized for radiation process. The source will be save in its well
when dealing with these cells other than the external cells of research as the source of
radiation is fixed in its place and dealt with through the protection and the difficulty in
its maintenance and the liability to the source of radiation as in figure (4-6).
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Figure (4-6) radiation room

These internal cells works through a control unite that is used to open and close the
cells and it works automatically after the termination of the dosage period and it can be
dealt with in any time due to the fear of wasting the main program as the cells would
become recognizable after its lock.
The reins should be added that works in the control unit and it can be used in the
simple productive processes as the cost of this energy in these cells and reins is equal to
zero and easily maintenance as in figures (4-7).
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Fixed beam

Ai

Ai

Pusher

6

5

4

1

2

3

Moveable door
Figure (4-7) components of suggestive cell
NOTE: PARTS 1, 2, 3,4,5,6 covering by lead.
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Fixed cell

Concluding summary
In chapter 4
1-At courtyard
1-1 Enclosure ratio (R) unacceptable because it very little.
1-2 In south facade the openness it most amount from air (acceptable ventilation).
The openness it most amount receive of little amount from light (acceptable).
The openness in south façade it receive of little amount from sun ray (acceptable).
2- Environmental assessment it very important at selection the food irradiators.
3- The economic feasibility of the architectural voids inside the nuclear buildings.
4 - Preferably in the climatic conditions in Egypt, which is characterized as hot, dry
and tends to heat and drought in general use buildings with compact building blocks
(box and circle and rectangle) with conflicting as descent is advisable to use buildings
with interior courtyards.
5- Advisable to separate the radiation laboratory and radioactive sources for the
administrative regions through a buffer zone (preferably an outdoor courtyard) that the
communication is between the two regions, which controls including.
6 - It is imperative that the basic building-intensive natural ventilation to reduce
possible negative impacts.
7 - When making the architectural designs of the various units must enter the
environment, both standards Fay operating or design basis for the trade-off between the
different designs.
8 - Preferably at a nuclear facility in the populated areas with high population density
on the particular scope of work established plants and trees so as to protect residential
areas from the different effects.
9 - Can benefit from the facility radiological using Ozone, a gas output in water
purification and filtration plants that can be placed near the radiation from the facility.
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5- Conclusion and recommendation
5-1 Conclusion
1. Nuclear buildings use very littlie land.
2. Nuclear energy can operate in extreme weather conditions and is more
economical than other major energy sources.
3. Nuclear energy has played an integral role sustainable development.
4. Evaluate the temperature, one of the outputs of the nuclear reactor in the work of
ecological projects such as the crocodiles farms.
5. Can benefit from the facility radiological using Ozone, a gas output in water
purification and filtration plants that can be placed near the radiation from the
facility.
6.

When making the architectural designs of the various units must enter the
environment, both standards Fay operating or design basis for the trade-off
between the different designs.

7.

Preferably in the climatic conditions in Egypt, which is characterized as hot, dry
and tends to heat and drought in general use buildings with compact building
blocks (box and circle and rectangle) with conflicting as descent is advisable to
use buildings with interior courtyards.

8. To be the preferred form of the building tends to form the horizontal elongation
or rotation so that the distribution of air pressure on the building in parallel
under the influence of wind on the movement of such buildings (aerodynamics
characteristics of the nuclear facilities).
9. When you choose impacts must be established to take into account the
environmental impacts of the potential mutual between the facility and its
biosphere with a view to minimize the possibility of negative effects.
10. Advisable to separate the radiation laboratory and radioactive sources for the
administrative regions through a buffer zone (preferably an outdoor courtyard)
that the communication is between the two regions, which controls including.
11. In hot cantons we need to little values SVR and SFAR ray from method
multiplicity of floors and rising of floor ceiling.
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5-2 Recommendation
5-2-1 When the appropriate choice of radiation facility must be evaluated
in terms of environmental inputs, processes, outputs and means of safety
when they run and how their economies and desirable units with nonmobile source and the insured within water pool.
5-2-2 Preferably at construction of nuclear facility in the populated areas
with high population density it is imperative make of protective scope it
round the nuclear facility from plants and trees so as to protect residential
areas from the different effects.
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ARABIC REFRANCES
(اﻟﺘﻨﺒﺆ ﺑﺎﻻﺑﻌﺎد اﻟﻬﻨﺪﺳﻴﻪ وأﻣﺎآﻦ١٩٩٩) وزﻳﺮى ﻳﺤﻰ، أﺣﻤﺪ ﺣﻤﺪى ﺻﺎدق.١
ﻣﺆﺗﻤﺮ اﻟﺘﻨﻤﻴﺔ اﻟﻌﻤﺮاﻧﻴﻪ ﻟﻠﺼﺤﺮاء،اﻟﻔﺘﺤﺎت ﺑﺎﻟﻔﻨﺎء اﻟﺪاﺧﻠﻰ ﺗﻮﺷﻜﻰ ﻣﺆﺗﻤﺮ
.اﻟﻤﺼﺮﻳﻪ ﻣﻌﻬﺪ اﻟﺪراﺳﺎت واﻟﺒﺤﻮث اﻟﺒﻴﺌﻴﻪ ﺟﺎﻣﻌﺔ ﻋﻴﻦ ﺷﻤﺲ
 اﻟﻠﺠﻨﺔ اﻟﺜﻘﺎﻓﻴﻪ ﺑﻨﺎدى أﻋﻀﺎء هﻴﺌﺔ اﻟﺘﺪرﻳﺲ ﺑﻬﻴﺌﺔ اﻟﻄﺎﻗﻪ اﻟﺬرﻳﻪ.٢
.( ﻧﺸﺮة رﺑﻊ ﺳﻨﻮﻳﻪ١٠٠٨)ﻳﻨﺎﻳﺮ
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 .٣ﺑﺮﻧﺎﻣﺞ ﺷﻤﺎل أﻓﺮﻳﻘﻴﺎ ﻣﺸﺮوع اﻟﺘﺮﺑﻴﻪ واﻟﻤﺤﺎﻓﻈﻪ ﻋﻠﻰ اﻟﺘﻨﻮع اﻟﺒﻮﻟﻮﺟﻰ
واﻟﺘﻨﻤﻴﺔ اﻟﻤﺴﺘﺪاﻣﻪ ،١٩٩٢ﺗﻮﻧﺲ.
 .٤ﺑﻬﺎء ﺑﻜﺮى ).(٢٠٠٠اﻟﻤﻌﺎﻳﻴﺮ اﻟﺘﺨﻄﻴﻄﻴﻪ واﻟﻤﻌﻤﺎرﻳﻪ ﻟﻤﺮاﻋﺎة اﻟﻤﻨﺎخ واﻟﺤﻔﺎظ
ﻋﻠﻰ اﻟﺒﻴﺌﻪ ﻣﻦ اﻟﺘﻠﻮث ﻓﻰ ﻣﺼﺮ.
 .٥ﺳﺎﻣﻴﻪ رﺷﺎد).(٢٠٠١اﻟﻮﺛﻴﻘﻪ اﻟﻔﻨﻴﻪ ١١٦٢هﻴﺌﺔ اﻟﻄﺎﻗﻪ اﻟﺬرﻳﻪ.
 .٦ﻋﺒﺪاﻟﺠﻮاد،ﻣﺤﻤﺪ ﺗﻮﻓﻴﻖ ) (١٩٧٦ﻣﻌﺠﻢ اﻟﻌﻤﺎرة وأﻧﺸﺎء اﻟﻤﺒﺎﻧﻰ ﻣﺆﺳﺴﺔ
اﻻهﺮام اﻟﻘﺎهﺮﻩ.
 .٧ﻣﺤﻤﺪ رﺷﺎد اﻟﺴﺮوﺟﻰ،ﺳﺎﻣﻴﻪ رﺷﺎد وأﺧﺮﻳﻦ)، (٢٠٠٣ﺣﻮادث اﻟﺘﻠﻮث
اﻻﺷﻌﺎﻋﻰ واﻻﺟﺮاءات واﻻﺳﺘﻌﺪادات واﻷﻣﻜﺎﻧﻴﺎت،ﻣﺮآﺰ اﻻﻣﺎن اﻟﻨﻮوى هﻴﺌﺔ
اﻟﻄﺎﻗﺔ اﻟﺬرﻳﻪ.
 .٨ﻣﺮاد ﻋﺒﺪ اﻟﻘﺎدر)(١٩٩٦ﻣﻌﺎﻳﻴﺮ أﺧﺘﻴﺎر اﻟﻤﻮﻗﻊ ﻣﻦ وﺟﻬﺔ اﻟﻨﻈﺮ اﻟﻤﻨﺎﺧﻴﻪ.
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APPENDENCES:1-Energy resources and sustainable development
in Egypt.
Thermal stations.
Water stations.
Wind farms.
Solar station.
Nuclear station.

Abou queer
Damanhor west Talkha
Port said east
alshpap
Kfr aldoar
Alseon Alnoprea
Almhmodea
Abou sultan
Cairo north
Shopra alkhema
Wadi hoof
Alp sateen
Aion mosa
Ataqa
Alkoremat
Zafarana

Gulf of suez
Alwaledeah

Naj' hammadi

Isna

Aswan reservoir
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1- Introduction
Egypt is considered one of the first countries of the world, that used the electrical
energy since 1893.It established diesel units in Cairo, Alexandria, and Ismailia, which
were in their use confined to lightening .This matter was developed by using electricity
in the field of agriculture and industry starting from 1920.In the beginning of sixties,
Egypt started to generate electricity from water sources, where the station of Aswan
dam was established in 1920 to generate electricity from water sources with an electric
energy reached 340MegaWatt.
The project pf the high dam had its effective influence on saving an important role of
energy, when the high dam electricity station began to work in 1968 with 2100 Mega
Watt. This contributed to making a huge industrial renaissance, and illuminating a big
part of the Egyptian countryside. There was an expansion in the stations of generating
water electricity especially with the increase of the energy consumption. The station of
Aswan dam (2) was established in 1985.The station of kanater Isnaa and Nagaa Hamady
were established too.
Egypt has witnessed too expansions in establishing thermal stations, that use oil and
natural gas. Throughout the last two decades only, more than 27 thermal stations were
established in addition to expansion in using natural gases in the stations of generating
electricity nearly 64%from the total consumption of natural gas in Egypt.
Egypt depends on many sources in producing electrical energy. They are oil, natural
gas, water energy in addition to the new renewable energy such as: the solar energy and
the wind energy.

2- Kinds of electric stations in Egypt
2-1 Thermal stations, which constitutes 88,3% of the total needs of Egypt from
electricity. More than 27 thermal stations were established in addition to the expansion
in using the natural gases in electricity generating stations that consume roughly 64% of
the total natural gases in Egypt. These stations depend on the fossil fuel (oil-natural
gases).
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2-2 The water stations in Egypt:a) The station of Aswan dam, established in 1960 with an electric energy of
340Mega Watt.
b) High dam started in 1986, with an electric energy of 2100Mega Watt.
c) The station of Aswan dam (2), established in 1985.
d) Station of kanater isnaa, Nagaa Hamady.
e) The establishment of the electricity generating water stations in Nagaa Hamady
with total capacity of 64 Mega Watt.

2-3 The wind energy stations
The wind energy constitutes 8, 9%from the total needs of Egypt from electricity. It
exists in Alzaafarana stations Marmarika hill in the northern western of Egypt in siwa,
Hurghada station and Al-oinaat. In these regions, the wind speed is increased to 6m/sec,
and to 10/sec in Alsafarana and the east of Aloinaat. The operation of 25Mega Watt is
ended through the sixth stage of the wind farm in Alsafarana with 85Mega Watt. So, the
totality of compound capacities of the wind farms is 230 Mega Watt. The examples of
winds in Egypt: The wind of northern sea coasts and the winds of the red sea coasts
look figure (5-1).

Fig. (5-1) Alsafarana station
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2-4 The solar energy
It is a clean energy, but it is expensive as it needs to a high technology. In Egypt, the
establishment of the first thermal solar station is continued in Alkereemat to generate
electricity of 140Mega Watt and the solar universe ability of nearly 20 Mega Watt with
a cost of 125 mn $ look fig.(5-2).

Fig. (5-2) Alkereemat station
3- Problems of energy in Egypt:3-1 The fossil energy:
a) It makes the environment polluted, contributes largely in the world problems
like: the thermal detention phenomenon, wears out the ozone layer, and causes
citrus rains and forests burning.
b) It pollutes the land and water, starting from its extraction, transferring, and
preparing,
c) The oil economic conditions play a vital role in the time and quantity of the oil
discoveries.
d) The political factors have a role in the discoveries quantity.
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e) Transferring the natural gas from its fields to remote places, trading
internationally in it, or making it cold in order to convert it into a liquid is
considered a high economic cost.
f) Egypt's stock of coal is very small nearly 35-50mn tons. It has several warnings,
which should be put into consideration, starting from its extraction from the
land. The dangers of this, is the sabotage of the land, from which it is extracted
and the production of bisulfate dioxide when it is prepared. It's harmful for all
different kinds of life and ending with its burning, that comes on increase in
carbon dioxide that results in the thermal detention phenomenon look fig. (5-3).

Fig. (5-3) problems of fossil fuel
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3-2 The Water Energy in Egypt:
a) An expensive industrial energy at the time of operation and maintenance.
b) It is affected by the rate of increase of water and drought.
c) The establishment of the high dam causes the sinking of large spaces of
agriculture, and monuments in the south of the dam, and immigrating of many
people.
d) The decrease of agricultural Soil's fertility particularly in delta lands.
e) Wide space of the water behind the dam was liable for the evaporation process.

3-3 The wind energy:
The wind in Egypt I sin stable in the summer such as Al "Khamasini" wind all over
Egypt.
a) The thermal inversion phenomenon in most of the winter, that reached 30% and
62% in Aswan. This is because of the calm wind existence. It is dangerous.
b) The wind farms need big spaces of the land.
c) The regions, which have the speed wind conditions, are limited.
d) It works with the rate of 30 – 38% of the time.
e) The difficulty of storing electricity.
f) It is affected by the climatic conditions.
g) It abolisher the region spectrum.

3-4 The Solar energy:
1- It is expensive, and need a high technology.
2- It is affected by the climatic conditions.
3- It works with a rate of 30% of the time.
4- The difficulty of storing electricity and losing it.
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4- Petroleum production activities: look the table (5-1)
Statement

2004/2005 2005/2006 Annual
direction

1- Production total of row oil, 58.7

70.9

Botaghas, natural gas (million
tons).
2- The value of row petroleum, 5.4

10.6

petroleum production and natural
gas exports (billion $).
3-

Number

of

petroleum 49

42

discoveries.
4- The reserves of natural gas 66.3

68.2

(square foot- ton trillion.
Table (5-1) petroleum production activities

5- Investments:
Investments that are performed in Petroleum and natural gas sector reach nearly 16.6
billion LE in 2006/2007.It represents 12.3% of the general total of investment and it is
distributed with 3.7 billion LE of row petrol activity and 1.2 billion LE of natural gas
and 2.7 billion LE of the other petroleum production activity.

1-The quantitative production:
Increasing the range of petroleum worth to reach 73 million tons in 2006/2007
from which 36.6 million tons are equivalent to the row oil and about 38.4 million ton
of the natural gas.
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2-Discoveries:
During 2005 and 2006, there are 42 of the discoveries from which there are 22 of
the discoveries of row oil, 20 of gas. 6 of the discoveries were in the western desert
and one of them was in Marsa Matrouh. As well as there is a new discovery of
natural gas in the deep water in the Mediterranean Sea.

6-The indicators of the electric power in the end of 2006/2007:
1-In the field of generation capacities: the electric generation capacities that reach
22025 Mega Watt in the end of 2006/2007 achieve an increase that is evaluated by
1475 Mega Watt.
2-In the field of the generated energy: the amount of electric power reaches nearly
114.349 billion KW per an hour and from which 100.808 billion KW is thermal
resources, 12.925 billion KW is water resources and around .616 is wind
resources.
3-In the field of used power: the amount of used power in all purposes of use
reaches nearly 98.859 billion KW per hour. The industrial consumption reaches
34.592 billion KW/ hour, whereas the agricultural consumption reaches 3.952
billion KW/ hour and housing usage reaches 36.565 billion KW/ hour.
4-In the field of transforming the electric power networks: the capacities of electric
transformers stations on the high and very high level reach almost 80570 Mega
Volt Amber in 30/6/2007 as 2013.2 Mega Volt Amber is added in 2006/2007 as
follows:
(4-1) in the field of renewable and nonrenewable energy: concerning the wing
energy, the total of generation capacities associated with wind resources becomes
230 Mega Watt.
(4-2) concerning the projects of exploiting the solar energy, powder station is
continued to be completed to reach 140 Mega Watt and its cost is 125 million
dollar.
(4-3) in the field of water resources, the construction of electric generation
station is continued to be completed in Nagaa Hamady that reaches 64 Mega Watt
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and operating the two units 3 and 4 in the generation station of high dam aiming at
increasing the expiration date of the station to reach 40 years.
(4-4) In the field of nuclear power: there are usage samples; one of them is the
station of processing the nuclear liquid waste that is intermediate and low in the
radiation level in 1994, the factory of nuclear fuels, the bank of environmental
samples in 2007 and the laboratory of watching the quality of the radiator
counterparts in 2001. This encourages establishing nuclear station in Egypt to
generate the electricity as well as saving the scientific possibilities that are
available in Egypt.
In the field electric connection with the east and the west:
The Ministry Of Electricity And Energy is interested in connecting the united
electric network in Egypt with the networks in Arab and African countries. During
2006 and 2007, the total of exchange between Egypt and the countries of connection
(Jordon, Libya, Syria) of security reserves of the energy on the national network of
electricity reaches nearly 354 million KW/ hour and according to the universal
prices as well as increasing the Palestinian authority in Gaza Sector with the
capacity that reaches 14 Mega Watt on the mediate pressure.
Now, the feasibility study to connect the Egyptian electric network with the Syrian
electric network is showed.

7- The electric power and the environmental dimension:
The sector of electricity and energy applies a chain of measurements aiming at
preserving the environment and limiting the thermal gas, they are:
1- The natural gas is replaced with the liquid fuels (Al-Mazot- Solar) in the
stations of generating the electricity as the natural gas exceeds the bylaws in
terms of economy and environment.
2- Expanding the using of renewable energy to generate the electricity (windsolar – water).
3- Improving the efficiency of expanding the electric power through increasing
the efficiency of the generation organization and decreasing the loss in the
electric networks.
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4-Rationing the consumption of the electric power in the various sectors.

8- The electric energy and the social dimension:
The sector of electricity and energy is concerned with providing the electric feedback
all over Egypt and promoting the level of service to raise the standard of living of all the
citizens.

9- The objectives of the electricity sector in the sixth plan and
the first year 2007/2008:
1-Achieving the ratio of the real growth of the local result of electricity sector that
reaches 9.1% annually during the plan and 7.1% during the first year.
2-Adding the capacities to the generation stations that are limited to 8547 Mega Watt.
3-Expanding the exploitation of renewable generating resources that reach 12% of the
total of the additional capacities and to increase the dependence upon replacing the
traditional resources that are depending upon the thermal generation with the
renewable resources that benefits the environment.
4-Adding transformers stations to the various pressures that reach 16950 Mega Volt
Amber.
5-Extending the air lines and the land cables that their length reaches 52320KM.
6-Increasing the average of the individual share of the used energy that reaches 7%
annually in the average.
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2- EXAMPLES OF NATURAL AND MAN-INDUCED
EVENTS RELEVANT FOR DESIGN BASIS EVALUATION
Natural events

Man-induced events

Avalanche

Low lake or river

Aircraft impact

Coastal erosion

water level

Chemical releases

Drought

Low temperature

Forest fire

Earthquake

Rain

Industrial or military

Flood

Snow

facility accident

Fog

Storm surge

Pipeline accident

Frazil

Subsidence

Frost

Surface collapse

Subsidence

High lake or river

Tornado

Surface vehicle explosion

Water level

Tsunamis and seiches

Surface vehicle impact

High temperature

Uplift

Toxic gas releases

High tide

Volcanic events

Use of explosives

Lce cover

Waterspout

Landslide

Wave action

Lightning

Wind
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3- Provisional list of N U S S program title
Safety Series

Provisional title

No.
1. Governmental Organization
Code of practice
50-SG-G

Governmental organization for the regulation of
nuclear power plants

Safety Guides
50-SG-G1

Qualification and training of staff of the
regulatory body for nuclear power plants

50-SG-G2

Information to be submitted in support of
licensing applications for nuclear power plants

50-SG-G3

Conduct of regulatory review and assessment
during the licensing process for nuclear power
plants

50-SG-G4

Inspection and enforcement by the regulatory
body for nuclear power plants

50-SG-G6

Preparedness

of

public

authorities

emergencies at nuclear power plants
50-SG-G8

Licenses for nuclear power plants :
Content, format and legal considerations
2. Sitting

Code of practice
50-C-S

Safety in nuclear power plant sitting
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for

Safety Guides
50-SG-S1

Earthquakes and associated tonics in relation to
nuclear power plant sitting

50-SG-S2

Seismic analysis and testing of nuclear power
plants

50-SG-S3

Atmospheric dispersion in relation to nuclear
power plant sitting

50-SG-S4

Sit selection and evaluation for nuclear power
plant with respect to population distribution

50-SG-S5

Extreme man-induced events in relation to
nuclear power plant siting

50-SG-S6

Hydrological dispersion of radioactive material in
relation to nuclear power plant siting

50-SG-S7

Nuclear

power

plant

siting-hydro-geological

aspects
50-SG-S9

Site survey for nuclear power plants

50-SG-S10A

Determination of design basis floods for nuclear
power plants on river sites

50-SG-S10B

Determination of design basis floods for nuclear
power plants on coastal sites

50-SG-S11

Evaluation of extreme meteorological events for
nuclear power plant siting

150

3. Design
Code of Practice
50-C-D

Design for safety of nuclear power plants

Safety Guides
50-SG-D1

Safety functions and component classification for
BWR,PWR and PTR

50-SG-D2

Fire protection in nuclear power plants

50-SG-D3

Protection systems and related features in nuclear
power plants

50-SG-D4

Protection against internally generated missiles
and their secondary effects in nuclear power
plants

50-SG-D5

Man-induced events in relation to nuclear power
plant design

50-SG-D6

Ultimate heat sink and directly associated heat
transport systems for nuclear power plants

50-SG-D7A

Emergency electrical power systems at nuclear
power plants

50-SG-D8

Instrumentation and control of nuclear power
plants

50-SG-D9

Design aspects of radiological protection for
operational states of nuclear power plants
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50-SG-D10

Fuel handing and storage systems in nuclear
power plants
4. Operation

Code of practice
50-C-O

Safety

in

nuclear

power

plant

operation,

including commissioning and decommissioning
Safety Guides
50-SG-O1

Staffing of nuclear power plants and recruitment,
training and authorization of operating personnel
In-service inspection for nuclear power plants

50-SG-O2
Operational limits and conditions for nuclear
50-SG-O3

power plants
Commissioning procedures for nuclear power

50-SG-O4

plants
Radiological protection during operation of

50-SG-O5

nuclear power plants
Preparedness of the operating organization for

50-SG-O6

emergencies at nuclear power plants
Maintenance of nuclear power plants

50-SG-O7
Standard
50-SG-O8

tests

of

important

components in nuclear power plants
5. Quality assurance
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systems

and

Code of Practice

Quality assurance for safety in nuclear power

50-C-QA

plants

Safety Guides

Preparation of the quality assurance programme

50-SG-QA1

for nuclear power plants
Quality assurance records system for nuclear

50SG-QA2

power plants
Quality assurance in the procurement of items

50-SG-QA3

and services for nuclear power plants
Quality assurance during site construction of

50-SG-QA4

nuclear power plants
Quality assurance during operation of nuclear

50-SG-QA5

power plants
Quality assurance in the design of nuclear power

50-SG-QA6

plants
Quality assurance organization for nuclear power

50-SG-QA7

plants
Quality assurance in the manufacture of items for

50-SG-QA8

nuclear power plants
Quality assurance auditing for nuclear power

50-SG-QA10

plants
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Quality assurance in the design and manufacture
50-SG-QA11

of fuel and fuel cladding for nuclear power plants
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4- DEFINITONS:
The following definitions are intended are intended for use in the NUSS
programmer and may not necessarily conform to definitions adopted elsewhere
for international use.

 Acceptable Limits
Limits acceptable to the Regulatory Body.

 Accident Conditions
Substantial deviations from operational states which are expected to be infrequent,
and which could lead to release of unacceptable quantities of radio-active materials if
the relevant engineered safety features did not function as per design intent .

 Active Component
A component whose functioning depends on an external input, such as actuation,
mechanical movement, or supply of power, and which therefore influences system
processes in an active manner 2 (see passive component).

 Anticipated operational occurrences
All operational processes deviating from normal operation which are expected to
occur once or several times during the operating life of the plant and which, in view or
appropriate design provisions, do not cause any significant damage to items important
to safety nor lead to accident conditions 3 (see operational states) .
1-A substantial deviation may be a major fuel failure, a Loss of Coolant
Accident (LOCA), etc. Examples of engineer safety features are: an
Emergency Core Cooling System (ECCS), and containment.
2- Examples of Active Components are pumps, fans, relays and transistors. It is
emphasized that this definition is necessarily general in nature as is the
corresponding definition of Passive Components. Certain components, such as
rupture discs, check valves, safety valves, injectors and some solid-state
electronic devices, have characteristics which require special consideration
before designation as an Active or Passive Component.
Examples of Anticipated Operational Occurrences are loss of normal electric
power and faults such as a turbine trip malfunction of individual items of a
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normally running plant, failure to function of individual aims of control
equipment, loss of power to main coolant pump.

 Applicant
The organization that applies for formal granting of a license to perform specified
activities related to the sitting, construction, commissioning, operation and
decommissioning of a nuclear power plant.


Approval
Formal consent to a proposal.

 Audit
A documented activity performed to determine by investigation, examination and
evaluation of objective evidence the adequacy of, and adherence to, established
procedures, instructions, specifications, codes, standards, administrative or operational
programmes and other applicable documents, and the effectiveness of implementation.

 Authorization
The granting of written permission to perform specified activities.

 Commencement of operation
The beginner of initial fuel loading.

 Commissioning
The process daring which plant components and systems, having been
constructed, are made operational and verified to be in accordance with design
assumptions and to have met the performance criteria; it includes both non-nuclear and
nuclear tests.

 Competent Authority
A national authority designated or otherwise recognized as such by the member
state for a specific purpose (see regulatory body).
The terms sitting, construction, commissioning, Operation and Decommissioning
are used to delineate the five major stages of the licensing process. Several of the stages
may coexist; for example, Construction and Commissioning, or Commissioning and
Operation.
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 Construction
The process of manufacturing and assembling the components of a nuclear power
plant, the erection of civil works and structures, the installation of components and
equipment, and the performance of associated tests.

 Decommissioning
The process by which a nuclear power plant is finally taken out of operation.

 Design Basis External Man-Induced Events
External man-induced events selected for deriving design bases (see design basis
for external events).

 Design Basis for External Events
The parameter values associated with, and characterizing, an external event or
combinations of external events selected for design of all or any part of the nuclear
power plant (see design basis external man-induced events, design basis natural events).

 Design Basis Natural Events
Natural events selected for deriving design bases (see design basis for external
events).

 External Zone
An area, immediately surrounding the site, in which population distribution and
density, and land and water uses, are considered with respect to the possibility of
implementing emergency measures.

 Items Important to Safety.
The items which comprise:(1) Those structures, systems, and components whose malfunction or failure
could lead to undue radiation exposure of the site personnel or members of
the public.
(2) Those structures, systems and components which prevent anticipated
Operational occurrences from leading to accident conditions.
(3) Those features which are provided to mitigate the consequences of
malfunction or failure of structures, systems or components.
This includes successive barriers set up against the release of radioactivity
from nuclear facilities.
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 License
Written authorization issued to the licensee by the regulatory body to perform
specified activities related to sitting, Construction, commissioning, operation and
decommissioning of a nuclear power plant.

 Licensee
The holder of a licensee issued by the regulatory body to perform specific
activities

related

to

the

sitting,

construction,

commissioning,

operation

or

decommissioning of a nuclear power plant.

 Normal Operation
Operation of a nuclear power plant within specified operational limits and
conditions including shut-down, power operation, shutting down, starting up,
maintenance, testing and refueling (see operational states).

 Nuclear power plant
A thermal al neutron reactor or reactors together with all structures, systems and
components necessary for safety and for the production of power, i.e. heat or electricity.

 Objective Evidence
Qualitative or quantitative information, record or statement of fect, pertaining to
the quality of an item or service, which is based on observation, measurement or test
and which can be verified.

 Operating Organization
The organization authorized by the regulatory body to operate the plant.

 Operation (see Footnote)
All activities performed to achieve, in a safe manner, the purpose for which the
plant was constructed, including maintenance refueling, in-service inspection and other
associated activities.

 Operational Limits and Conditions
A set of rules which set forth parameter limits, the functional capability and the
performance levels of equipment and personnel approved by the regulatory body for
safe operation of the nuclear power plant.
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 Operational Records
Documents, such as instrument charts, certificates, log books, computer print-outs
and magnetic tapes, made to keep objective history of a nuclear power plant's operation.

 Operational States
The states defined under normal operation and anticipated operational occurrences
(see normal operation and anticipated operational occurrences).

 Passive Component
A component which has no moving part, and, for example, only experiences a
change in pressure, in temperature, or in fluid flow in performing its functions. In
addition, certain components, which function with very high reliability, based on
irreversible action or change, may be assigned to this category 6 (see active component).

 Physical Separation
(1) Separation by geometry (distance, orientation, etc.), or
(2) Separation by appropriate barriers, or
(3) Separation by a combination there of

 Plant Management
The members of site personnel who have been delegated responsibility and
authority by the operating organization for directing the operation of the plant.

 Potential
A possibility worthy of further consideration for safety.

 Prescribed Limits
Limits established or accepted by the regulatory body.

 Protection System
A system which encompasses all electrical and mechanical devices and circuitry,
from sensors to actuation device input terminals, involved in generating those signals
associated with the protective function.

 Protective system
A safety system designed and installed to act automatically to ensure that one or
more safety limits are not violated.
Examples of passive Components are heat exchangers, pipes, vessels, electrical
cables, and structures. It is emphasized that this definition is necessarily general in
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nature as is the corresponding definition of Active Components. Certain components,
such as rapture discs, check valves, safety valves, injectors and some solid-state
electronic devices, have characteristics which require special consideration before
designation as an Active or passive Component .
The tem ' authorized limits' is sometimes used for this term in other IAEA
documents.

 Qualified Person
A person who, having complied with specific requirements and met certain
conditions, has been officially designated to discharge specified dunes and
responsibilities.

 Quality Assurance
Planned and systematic actions necessary to provide adequate confidence that an
item or facility will perform satisfactorily in service.

 Documentation
Recorded or pictorial information describing, defining, specifying, reporting or
certifying activities, requirements, procedures or results related to quality assurance.

 Examination
An element of inspection consisting of investigation of materials, components,
supplies, or services, to determine conformance with those specified requirements
which can be determined by such investigation.

 Inspection
Quality control actions which by means of examination, observation or
measurement determine the conformance of materials, parts, components, systems,
structures, as well as processes and procedures, with predetermined quality
requirements.

 Non-Conformance
A deficiency in characteristics, documentation or procedure which renders the
quality of an item unacceptable or indeterminate.

 Records
Documents which furnish objective evidence of the quality of items and of
activities affecting quality.
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 Specification
A written statement of requirements to be satisfied by a product, a material or a
process, indicating the procedure by means of which it may be determined whether the
specified requirements are satisfied.

 Testing
The determination or verification of the capability of an item to meet specified
requirements by subjecting the item to a set of physical, chemical, environmental or
operational conditions.
Quality Assurance Examination is usually non-destructive and includes simple
physical manipulation, gauging and measurement.

 Quality Control
Quality assurance actions which provide a means to control and measure the
characteristics of an item, process or facility in accordance with established
requirements.

 Region
A geographical area, surrounding and including the site, sufficiently large to
contain all the features related to a phenomenon or to the effects of a particular event.

 Regulatory Body
A national authority or system of authorities designated by a member state,
assisted by technical and other advisory bodies, and having the legal authority for
conducting the licensing process, for issuing licenses and there by for regulating nuclear
power plant sitting, construction, commissioning, operation and decommissioning or
specific aspects thereof.

 Regulatory Inspection
An examination, observation, measurement or test undertaken by or on behalf of
the regulatory body during any stage of the licensing process to ensure conformance of
materials, components, system and structures, as well as operational activities,
processes, procedures and personnel competence, with predetermined requirements (see
inspection, under quality assurance) .
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 Reliability
The probability that a device, system or facility will perform its intended function
satisfactorily for a specified time under stated operating conditions.

 Residual Heat
The sum of the heat originating from radioactive decay and shut-down fission and
the heat stored in reactor-related structures and in heat transport media.

 Responsible Organization
The organization having overall responsibility for the nuclear power plant.

 Safety
Protection of all persons from undue radiological hazard.
This national authority could be either the government itself, or one or more
departments of the government, or body or bodies specially vested with appropriate
legal authority.

 Safety Limits
Limits upon process variables within which the operation of the nuclear power
plant has been shown to be safe.

 Safety Report
A document provided by the applicant or licensee to the regulatory body
containing information concerning the nuclear power plant, its design, accident analysis
and provisions to minimize the risk to the public and to the site personnel .

 Safety Systems
Systems important to safety, provided to assure, in any condition, the safe shutdown of the reactor and the heat removal from the core, and/or to limit the
consequences of anticipated operational occurrences and accident conditions (see
anticipated operational occurrences and accident conditions).

 Security Area
An area within the site established for the purpose of physical protection of a
nuclear power plant and / or materials contained therein, and secured in a manner
designed to prevent or delay unlawful access.
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 Single Failure
A random failure which results in the loss of capability of a component to perform
its intended safety functions. Consequential failures resulting from a single random
occurrence are considered to be part of the single failure.

 Site
The area containing the plant, defined by a boundary and under effective control
of the plant management.

 Site Personnel
All persons working on the site, either permanently or temporarily.

 Sitting (see Footnote)
The process of selecting a suitable site for a nuclear power plant, including
appropriate assessment and definition of the related design bases.

 Supplier Evaluation
An appraisal to determine whether or not a management system is capable of
producing a product or service of a stated quality, and generating evidence that supports
decisions on acceptability.

 Ultimate Heat Sink
The atmosphere or a body of water or the groundwater to any or all or which
residual heat is transferred during normal operation, anticipated operational occurrences
or accident conditions.

 Vendor
A design, contracting or manufacturing organization supplying a service,
component or plant to the applicant.
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اﻟﺨﻼﺻﻪ واﻟﻨﺘﺎﺋﺞ
وﻗ��ﺪ ﺧﻠ��ﺺ اﻟﺒﺤ��� إﻟ��ﻰ ﻣﺠﻤﻮﻋ��ﻪ ﻣ��ﻦ اﻟﻨﺘ��ﺎﺋﺞ واﻟﺘﻮﺻ��ﻴﺎت اﻟﻌﻤﻠﻴ��ﻪ ﻓ��ﻰ ���ﻞ اﻟﻈ��ﺮوف
اﻟﻤﺼ��ﺮﻳﻪ وﺗﺸ��ﻤﻞ أه��ﻢ اﻟﻨﺘ��ﺎﺋﺞ اﻟﺘ��ﻰ ﺗﻮﺻ��ﻞ اﻟﻴﻬ��ﺎ اﻟﺒﺤ��� ﻣ��ﻦ ﺧ��ﻼل ﻣﺤ��ﺎورﻩ اﻟﻨﻈﺮﻳ��ﻪ
واﻟﺘﺤﻠﻴﻠﻴﻪ واﻟﺘﻄﺒﻴﻘﻴﻪ إﻟﻰ:
 -١أن اﻟﻄﺎﻗ��ﻪ اﻟﻨﻮوﻳ��ﻪ ﺗﻌﺘﺒ��ﺮ أﺣﺴ��ﻦ اﻟﺤﻠ��ﻮل اﻟﺘ��ﻰ ﺗﻮﻓ��ﻖ ﺑ��ﻴﻦ اﻟﺘﻨﻤﻴ��ﻪ اﻷﻗﺘﺼ��ﺎدﻳﻪ
واﻟﺤﻔﺎظ ﻋﻠﻰ اﻟﺒﻴﺌﻪ وﻣﻮاردهﺎ ﻣﻤﺎ ﻳﺤﻘﻖ ﻣﻔﻬﻮم اﻟﺘﻨﻤﻴﻪ اﻟﻤﺴﺘﺪاﻣﻪ.
 -٢ﻳﻤﻜ���ﻦ اﻻﺳ���ﺘﻔﺎدﻩ ﻣ���ﻦ اﻟﻤﻨﺸ���ﺄﻩ اﻷﺷ���ﻌﺎﻋﻴﻪ ﺑﺄﺳ���ﺘﺨﺪام ����ﺎز اﻷوزون وه���ﻮ أﺣ���ﺪ
ﻣﺨﺮﺟﺎﺗﻬﺎ ﻓﻰ ﺗﻨﻘﻴﺔ اﻟﻤﻴﺎﻩ ﻓﻰ ﻣﺤﻄ�ﺎت اﻟﺘﻨﻘﻴ�ﻪ واﻟﺘ�ﻰ ﻳﻤﻜ�ﻦ وﺿ�ﻌﻬﺎ ﺑ�ﺎﻟﻘﺮ� ﻣ�ﻦ
اﻟﻤﻨﺸﺄﻩ اﻷﺷﻌﺎﻋﻴﻪ.
 -٣ﻳﻤﻜ��ﻦ اﻻﺳ��ﺘﻔﺎدﻩ ﻣ��ﻦ درﺟ��ﺔ اﻟﺤ��ﺮارﻩ وه��ﻰ أﺣ��ﺪ ﻣﺨﺮﺟ��ﺎت اﻟﻤﻔﺎﻋ��ﻞ اﻟﻨ��ﻮو� ﻓ��ﻰ
ﻋﻤﻞ ﻣﺸﺎرﻳﻊ أﻳﻜﻮﻟﻮﺟﻴﻪ ﻣﺜﻞ ﻣﺰارع اﻟﺘﻤﺎﺳﻴﺢ.
 -٤اﻟﻄﺎﻗﻪ اﻟﻨﻮوﻳﻪ أﻗﺘﺼﺎدﻳﻪ وهﻰ أرﺧﺺ اﻟﻄﺎﻗﺎت.
 -٥اﻟﻄﺎﻗﻪ اﻟﻨﻮوﻳﻪ ﺗﻌﻤﻞ ﻓﻰ اﻟﻈﺮوف اﻟﻤﻨﺎﺧﻴﻪ اﻟﺴﻴﺌﻪ.
 -٦ﻋﻨﺪ ﻋﻤﻞ اﻟﺘﺼﻤﻴﻤﺎت اﻟﻤﻌﻤﺎرﻳﻪ ﻟﻠﻮﺣﺪات اﻟﻤﺨﺘﻠﻔﻪ ﻳﺠﺐ إدﺧﺎل اﻟﻤﻌﺎﻳﻴﺮ اﻟﺒﻴﺌﻴ�ﻪ
ﺳﻮاء ﻓﻰ اﻟﺘﺸﻐﻴﻞ أو اﻟﺘﺼﻤﻴﻢ أﺳﺎﺳﺎً ﻟﻠﻤﻔﺎﺿﻠﻪ ﺑﻴﻦ اﻟﺘﺼﻤﻴﻤﺎت اﻟﻤﺨﺘﻠﻔﻪ.
 -٧ﻳﺴﺘﺤﺴ��ﻦ ﻓ��ﻰ ����ﺮوف اﻟﻤﻨ��ﺎ� اﻟﻤﺼ��ﺮ� أﺳ���ﺘﺨﺪام اﻟﻤﺒ��ﺎﻧﻰ ذات اﻟﻜﺘ��ﻞ اﻟﺒﻨﺎﺋﻴ���ﻪ
اﻟﻤﺘ���ﺎﻣﻪ )اﻟﻤﺮﺑ��ﻊ واﻟ��ﺪاﺋﺮﻩ واﻟﻤﺴ��ﺘﻄﻴﻞ( ذات اﻟﻨﺴ��ﺐ اﻟﻤﺘﻘﺎرﺑ��ﻪ ﻟﻤ��ﺎ ﻳﺴﺘﺤﺴ��ﻦ
اﺳﺘﺨﺪام اﻟﻤﺒﺎﻧﻰ ذات اﻻﻓﻨﻴﻪ اﻟﺪاﺧﻠﻴﻪ.
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 .٢ﻣﻌﺎدﻻت ﺗﺼﻤﻴﻢ اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ.
 .٣أﺳﺘﺨﺪام اﻟﺨﺮﺳﺎﻧﻪ آﻮاﻗﻰ إﺷﻌﺎﻋﻰ وﻣﺪى ﺗﺂﺛﻴﺮ اﻻﺷﻌﺎع ﻋﻠ�ﻰ اﻟﺨﺮﺳ�ﺎﻧﻪ وأﻧ�ﻮاع
ﺑﻌﺾ اﻟﺨﻠﻄﺎت.
 .٤أهﻤﻴ��ﺔ اﻟﺪراﺳ��ﺎت اﻟﻤﻌﻤﺎرﻳ��ﻪ ﻋﻨ�ﺪ دراﺳ��ﺔ اﻟﻤﻮﻗ��� ودراﺳ��ﺔ اﻟﻤﻌﺎﻟ���ﺎت اﻟﻤﻌﻤﺎرﻳ��ﻪ
اﻟﺨﺎﺻﻪ ﺑﺎﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ.
 .٥إﻋﺪاد ﺧﻄﺔ اﻟﻄﻮارىء اﻟﻤﻨﺎﺳﺒﻪ ﻟﻨﻮع اﻟﻤﺤﻄﻪ.
اﻟﺒﺎب اﻟﺜﺎﻟﺚ:اﻟﺘﻌﺮف ﻋﻠﻰ ﻣﺤﺪادات وﻣﻌﺎﻳﻴﺮ اﻟﺘﺨﻄﻴﻂ واﻟﺘﺼﻤﻴﻢ ﻟﻤﺤﻄﻪ ﻧﻮوﻳﺔ:
ﻳﻬﺪف هﺬا اﻟﺒﺎب إﻟﻰ دراﺳﺔ اﻟﻤﻮﻗ�� وﻣﻌ�ﺎﻳﻴﺮ اﻟﺘﺨﻄ�ﻴﻂ ﻻﻣ�ﺎآﻦ اﻟﻌﻤ�ﻞ داﺧ�ﻞ اﻟﻤﻨﺸ�ﺂت
ﻣﻦ ﺧﻼل:
 .١دراﺳﺔ ﺗﺂﺛﻴﺮ اﻟﻤﻨﻄﻘﺔ ﻋﻠﻰ اﻟﻤﺤﻄﻪ ﻣﻦ ﺧﻼل دراﺳﺔ ﻣﻨﺎخ وﻃﺒﻴﻌﺔ اﻟﻤﻨﻄﻘﻪ.
 .٢دراﺳﺔ ﺗﺂﺛﻴﺮ اﻟﻤﺤﻄﻪ ﻋﻠﻰ اﻟﻤﻨﻄﻘﺔ ﻣﻦ ﺧﻼل ﻋﻤﻠﻴﺎت اﻟﺘﺸﻐﻴﻞ اﻷﻣﻦ.
 .٣دراﺳﺔ اﻷﻋﺘﺒﺎرات اﻟﺴﻜﺎﻧﻴﺔ ﻣﻦ ﺣﻴﺚ آﺜﺎﻓﺘﻬﻢ وﻃﺒﻴﻌﺔ ﻋﻤﻠﻬﻢ واﻟﻤﻘﻴﻢ واﻟﻌﺎﺑﺮ.
 .٤ﻣﻌﺮﻓﺔ اﻟﻤﻮاد اﻟﻤﺴﺘﺨﺪﻣﻪ ﻓﻰ اﻟﻤﺒﻨﻰ اﻟﻮاﻗﻰ واﻟﻤﺒﻨﻰ اﻟﺮﺋﻴﺴﻰ.
 .٥ﺗﻘﺴ��ﻴﻢ ﻣﻨ��ﺎﻃﻖ اﻟﻌﻤ��ﻞ داﺧ��ﻞ اﻟﻤﻨﺸ���ة ﺣﺴ��� ﺧﻄﻮرﺗﻬ��ﺎ واﻟﺘﻘﻨﻴ��ﺎت اﻟﻤﺴ��ﺘﺨﺪﻣﻪ ﻓ��ﻰ
ﻋﻤﻠﻴﺎت اﻟﺘﻬﻮﻳﻪ واﻟﻌﻮازل داﺧﻞ اﻟﻤﻌﺎﻣﻞ اﻟﻨﻮوﻳﻪ.
اﻟﺒﺎب اﻟﺮاﺑﻊ:اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ داﺧﻞ اﻟﻤﻨﺎﻃﻖ اﻟﺤﻀﺮﻳﺔ:
ﻳﻬﺪف هﺬا اﻟﺒﺎب إﻟﻰ اﻟﺤﺎﻟ�ﺔ ﻓ�ﻰ إﻃ�ﺎر ﻣﺤﻴﻄﻬ�ﺎ اﻟﻤﺒﺎﺷ�ﺮ )اﻟﻤﺒﻨ�ﻰ( وﻓ�ﻰ إﻃ�ﺎر اﻟﻤﺤ�ﻴﻂ
اﻟﻤﺤﻴﻂ ﺑﺎﻟﻤﺒﻨﻰ ذاﺗﻪ وﻓﻰ إﻃﺎر وﺟﻮدهﺎ ﻓﻰ اﻟﻤﺪﻳﻨﺔ ﻣﻦ ﺧﻼل:
 .١دراﺳﺔ ﻣﻨﺎخ اﻟﻤﻨﻄﻘﻪ.
 .٢وﺻﻒ ﻟﻠﻤﻨﺸﺂة داﺧﻞ اﻟﻤﺪﻳﻨﻪ ودراﺳﺔ اﻟﻤﺒﻨﻰ واﻟﻔﻨﺎء.
 .٣ﻣﻘﺎرﻧﺔ اﻟﻤﻨﺸﺂة ﺑﻤﻨﺸﺂة أﺧﺮى ﻟﻬﺎ ﻧﻔﺲ اﻟﻮ�ﻴﻔ�ﺔ ﻟﻤﻌﺮﻓ�ﺔ اﻟﻌﻴ�ﻮب واﻟﻤﻤﻴ��ات ﺑ�ﻴﻦ
اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ.
 .٤آﻴﻔﻴ��ﺔ ﻣ��ﺪى اﻻﺳ��ﺘﻔﺎدة ﻣ��ﻦ اﻟﻄﺎﻗ��ﻪ اﻟﻤﻬ��ﺪرة داﺧ��ﻞ اﻟﻔﺮا���ﺎت اﻟﻤﻌﻤﺎرﻳ��ﻪ داﺧ��ﻞ
اﻟﻤﻨﺸﺂة اﻟﻨﻮوﻳﻪ.

ب

ﻣﻠﺨﺺ اﻟﺒﺤﺚ
ﻳﻘ���ﻮ� اﻟﻄ���ﺮ� اﻟﺮﺋﻴﺴ���ﻰ ﻟﻬ���ﺬة اﻟﺮﺳ���ﺎﻟﻪ ﻋﻠ���ﻰ ﻣ�ﻤﻮﻋ���ﺔ ﻣ���ﻦ اﻟﻤﻼﺣﻈ���ﺎت اﻟﻌﻤﻠﻴ���ﻪ
واﻟﻘﺮاءات اﻟﻨﻈﺮﻳﺔ واﻟﻤﻌﺎدﻻت اﻟﺮﻳﺎﺿﻴﺔ واﻟﺘ�ﻰ أدت إﻟ�ﻰ وﺟ�ﻮد ﻋﻼﻗ�ﺔ ﻣﺸ�ﺘﺮآﻪ ﻣ�ﺎﺑﻴﻦ
اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ واﻟﺘﻨﻤﻴﺔ اﻻﻗﺘﺼﺎدﻳﺔ ﻣﻊ اﻟﺤﻔﺎظ ﻋﻠﻰ اﻟﺒﻴﺌﺔ وﻣﻮاردهﺎ ﻣﻤ�ﺎ ﻳﺤﻘ�ﻖ ﻣﻔﻬ�ﻮ�
اﻟﺘﻨﻤﻴﺔ اﻟﻤﺴﺘﺪاﻣﻪ.
وﺗﻬﺪف اﻟﺮﺳﺎﻟﻪ إﻟﻰ اﻟﺘﻌﺮف ﻋﻠﻰ أهﻢ ﺧﺼﺎﺋﺺ اﻟﻤﻨﺸ�ﺂت اﻟﻨﻮوﻳ�ﻪ،آﻤﺎ ﺗﻬ�ﺘﻢ اﻟﺪراﺳ�ﻪ
ﺑﻔﻬﻢ اﻟﻜﻴﻔﻴﺔ اﻟﺘﻰ ﻳﻤﻜﻦ ﺑﻬﺎ ﺗﻤﻴﻴﺰ اﻟﻄﺎﻗﻪ اﻟﻨﻮوﻳﻪ ﻋﻦ ﻏﻴﺮهﺎ ﻣﻦ ﻣﺼﺎدر اﻟﻄﺎﻗﺔ.
وﺗﻬ��ﺘﻢ اﻟﺪراﺳ��ﺔ ﻓ��ﻰ إﻃﺎره��ﺎ اﻟﻔﻜ��ﺮى ﺑﻤﻘﺎرﻧ��ﺔ ﻋ��ﺪد ﻣ��ﻦ اﻟﻤﻨﺸ��ﺂت اﻟﻨﻮوﻳ��ﻪ اﻟﺘ��ﻰ ﺗ���ﺪهﺎ
اﻟﺪراﺳﻪ ذات ﺻﻠﻪ وﺛﻴﻘﺔ ﺑﻤﻮﺿﻮع اﻟﺒﺤﺚ وﺗﺴﺎﻋﺪ ﻓﻰ ﺗﺤﻘﻴﻖ أه�ﺪاف اﻟﺪراﺳ�ﻪ  ،وﺗﺘﻤ��ﻞ
ﻓﻰ اﻟﺘﻘﻴﻴﻢ اﻟﺒﻴﺌﻰ ﻟﻠﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ داﺧﻞ ﻣﺤﻴﻂ ﻣﺤﻴﻄﻬﺎ اﻟﺤﻴﻮى.
وﺗﺘﻜﻮن اﻟﺪراﺳﺔ ﻣﻦ أرﺑﻌﺔ أﺑﻮاب رﺋﻴﺴﻴﺔ ﺑﺎﻻﺿﺎﻓﻪ إﻟﻰ اﻟﻤﻘﺪﻣﻪ واﻟﺨﻼﺻﻪ،ﺗﺘﺎﺑﻊ ﻋﻠﻰ
اﻟﻨﺤﻮ اﻟﺘﺎﻟﻰ:
اﻟﺒﺎب اﻷول:اﻟﺘﻌﺮف ﻋﻠﻰ اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ وﺗﺂﺛﻴﺮهﺎ ﻋﻠﻰ اﻟﺒﻴﺌﺔ:
ﻳﺸﺘﻤﻞ ه�ﺬا اﻟﺒ�ﺎب ﻋﻠ�ﻰ دراﺳ�ﺔ ﺧﺼ�ﺎﺋﺺ اﻟﻤﻨﺸ�ﺂت اﻟﻨﻮوﻳ�ﻪ ﻓ�ﻰ إﻃ�ﺎر وﺟﻮده�ﺎ داﺧ�ﻞ
اﻟﻤﺤﻴﻂ اﻟﺤﻴﻮى وﻳﺸﻤﻞ هﺬا اﻟﺒﺎب:
 .١أﻧ���ﻮاع اﻟﻤﻨﺸ���ﺂت اﻟﻨﻮوﻳ���ﻪ واﻟﻤﺸ���ﺎآﻞ واﻟﺤ���ﻮادث اﻟﻨﺎﺗ����ﻪ ﻋﻨﻬ���ﺎ واﻟﻤﻘﺎرﻧ���ﻪ ﺑﻴﻨﻬ���ﺎ
ودراﺳﺔ دورة اﻟﻮﻗﻮد اﻟﻨﻮوى.
 .٢اﻷهﻤﻴﻪ اﻻﻗﺘﺼﺎدﻳﻪ ﻟﻠﻄﺎﻗﻪ اﻟﻨﻮوﻳﻪ وﻣﺪى ﻣﺴﺎهﻤﺘﻬﺎ ﻓﻰ ﻋﻤﻠﻴﺔ اﻻﻧﻤﺎء.
 .٣دور هﻴﺌﺔ ﺣﻤﺎﻳﺔ اﻟﺒﻴﺌﺔ وﻣﺪى ﻗﺪرﺗﻬﺎ ﻋﻠﻰ اﻟﺘﻌﺎﻣﻞ ﻣﻊ اﻟﺤﻮادث اﻟﻨﻮوﻳﻪ وﺗ�ﺪرﻳ�
وﺗﻮﻋﻴﺔ اﻟﺴﻜﺎن ﻋﻠﻰ آﻴﻔﻴﺔ اﻟﺘﻌﺎﻣﻞ ﻣﻊ اﻻﺣﺪاث.
اﻟﺒﺎب اﻟﺜﺎﻧﻰ:اﻟﺘﻌﺮف ﻋﻠﻰ ﺗﺨﻄﻴﻂ وﺗﺼﻤﻴﻢ اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ:
ﻳﺘﻨﺎول هﺬا اﻟﺒﺎب ﺑﺎﻟﺪراﺳﺔ واﻟﺘﺤﻠﻴﻞ ﻃﺒﻴﻌﻪ هﺬﻩ اﻟﻤﻨﺸﺂت واﻟﺘﻄﻮر ﻓﻰ ﺗﺼﻤﻴﻤﺎﺗﻬﺎ،
وﻓﻘﺎ ً ﻟﺘﻄﻮر اﻟﺘﺼﻤﻴﻤﺎت اﻟﻨﻮوﻳﻪ وﻳﺸﻤﻞ هﺬا اﻟﺒﺎب:
 .١ﺗﻔﺎﻋﻞ اﻹﺷﻌﺎﻋﺎت اﻟﻨﻮوﻳﻪ )أﻟﻔﺎ-ﺑﻴﺘﺎ-ﺟﺎﻣﺎ-اﻟﻨﻴﻮﺗﺮوﻧﺎت(ﻣﻊ اﻟﻤﺎدﻩ.

أ

اﻟﻤﻨﺸﺂت اﻟﻨﻮوﻳﻪ واﻟﺘﻨﻤﻴﻪ اﻟﻤﺴﺘﺪاﻣﻪ

إﻋﺪاد
ﻋﺒﺪاﻟﺮاﺿﻰ ﻣﺤﻤﺪ ﺣﺴﻴﻦ ﺟﻤﻌﻪ

رﺳﺎﻟﺔ ﻣﻘﺪﻣﺔ إﻟﻰ آﻠﻴﺔ اﻟﻬﻨﺪﺳﺔ ﺟﺎﻣﻌﺔ اﻟﻘﺎهﺮة
آﺠﺰء ﻣﻦ ﻣﺘﻄﻠﺒﺎت اﻟﺤﺼﻮل ﻋﻠﻰ درﺟﺔ اﻟﻤﺎﺟﺴﺘﻴﺮ
ﻓﻰ اﻟﻬﻨﺪﺳﺔ اﻟﻤﻌﻤﺎرﻳﻪ

ﻳﻌﺘﻤﺪ ﻣﻦ ﻟﺠﻨﺔ اﻟﻤﻤﺘﺤﻨﻴﻦ:
أ.د .ﺑﻬﺎء اﻟﺪﻳﻦ ﺣﺎﻓﻆ ﺑﻜﺮى

ﻣﺸﺮﻓﺎٌ رﺋﻴﺴﺎ ً

أ.د .أﺣﻤﺪ أﺣﻤﺪ ﻓﻜﺮى

ﻣﺸﺮﻓﺎ ً

أ.م.د .آﺮم أﻣﻴﻦ ﻋﻠﻰ ﺷﺮﺷﺮ

ﻣﺸﺮﻓﺎ ً

أ.د .ﻣﺤﻤﻮد ﻋﻠﻰ ﻋﺎﺷﻮر

ﻋﻀﻮا ً

أ.د .ﻣﺤﻤﻮد أﺣﻤﺪ اﻟﺸﻴﻤﻰ

ﻋﻀﻮا ً

آﻠﻴﺔ اﻟﻬﻨﺪﺳﺔ –ﺟﺎﻣﻌﺔ اﻟﻘﺎهﺮة
اﻟﺠﻴﺰة-ﺟﻤﻬﻮرﻳﺔ ﻣﺼﺮ اﻟﻌﺮﺑﻴﺔ
ﺳﺒﺘﻤﺒﺮ٢٠٠٩

اﻟﻤﻨﺸﺄت اﻟﻨﻮوﻳﻪ واﻟﺘﻨﻤﻴﺔ اﻟﻤﺴﺘﺪاﻣﻪ
اﻋﺪاد

ﻋﺒﺪاﻟﺮاﺿﻰ ﻣﺤﻤﺪ ﺣﺴﻴﻦ ﺟﻤﻌﻪ

رﺳﺎﻟﻪ ﻣﻘﺪﻣﺔ آﺠﺰء ﻣﻦ ﻣﺘﻄﻠﺒﺎت اﻟﺤﺼﻮل ﻋﻠﻰ درﺟﺔ
ﻣﺎﺟﺴﺘﻴﺮ اﻟﻬﻨﺪﺳﻪ اﻟﻤﻌﻤﺎرﻳﻪ ﻓﻰ آﻠﻴﺔ اﻟﻬﻨﺪﺳﻪ ﺟﺎﻣﻌﺔ
اﻟﻘﺎهﺮة

أﺷﺮاف
أﺳﺘﺎذ دآﺘﻮر/أﺣﻤﺪ ﻓﻜﺮى

أﺳﺘﺎذ دآﺘﻮر/ﺑﻬﺎء ﺑﻜﺮى

ﻗﺴﻢ اﻟﻬﻨﺪﺳﻪ اﻟﻤﻌﻤﺎرﻳﻪ
ﺟﺎﻣﻌﺔ اﻟﻘﺎهﺮﻩ

ﻗﺴﻢ اﻟﻬﻨﺪﺳﻪ اﻟﻤﻌﻤﺎرﻳﻪ
ﺟﺎﻣﻌﺔ اﻟﻘﺎهﺮﻩ

دآﺘﻮر/آﺮم أﻣﻴﻦ ﻋﻠﻰ ﺷﺮﺷﺮ
هﻴﺌﺔ اﻟﻄﺎﻗﻪ اﻟﺬرﻳﻪ

آﻠﻴﺔ اﻟﻬﻨﺪﺳﺔ ،ﺟﺎﻣﻌﺔ اﻟﻘﺎهﺮة
اﻟﺠﻴﺰة ،ﺟﻤﻬﻮرﻳﺔ ﻣﺼﺮ اﻟﻌﺮﺑﻴﺔ
ﺳﺒﺘﻤﺒﺮ ٢٠٠٩

اﻟﻤﻨﺸﺄت اﻟﻨﻮوﻳﻪ واﻟﺘﻨﻤﻴﺔ اﻟﻤﺴﺘﺪاﻣﻪ

اﻋﺪاد

ﻋﺒﺪاﻟﺮاﺿﻰ ﻣﺤﻤﺪ ﺣﺴﻴﻦ ﺟﻤﻌﻪ

رﺳﺎﻟﻪ ﻣﻘﺪﻣﺔ آﺠﺰء ﻣﻦ ﻣﺘﻄﻠﺒﺎت اﻟﺤﺼﻮل ﻋﻠﻰ درﺟﺔ
ﻣﺎﺟﺴﺘﻴﺮ اﻟﻬﻨﺪﺳﻪ اﻟﻤﻌﻤﺎرﻳﻪ ﻓﻰ آﻠﻴﺔ اﻟﻬﻨﺪﺳﻪ ﺟﺎﻣﻌﺔ
اﻟﻘﺎهﺮة

آﻠﻴﺔ اﻟﻬﻨﺪﺳﺔ ،ﺟﺎﻣﻌﺔ اﻟﻘﺎهﺮة
اﻟﺠﻴﺰة ،ﺟﻤﻬﻮرﻳﺔ ﻣﺼﺮ اﻟﻌﺮﺑﻴﺔ
ﺳﺒﺘﻤﺒﺮ ٢٠٠٩

