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Abstract
Several activities should be accomplished before
starting actual construction of a nuclear power
plant. These cover the planning and scheduling
activities as well as a variety of other functions
necessary to facilitate site work, Site features,
weather data, soil and subsoil tests, site access
data, etc.…and availability of services are
required. The present work describes the
licensing for a nuclear facility in the construction
phase highlighting the construction permit which
is issued by the national nuclear regulatory after
submitting a safety analysis report from the
utility describing the design basis of the facility
and its safety provisions.

Introduction
The data collected by the international Atomic Energy
Agency [1] shows a steadily growing contribution of
nuclear power to world electricity production, nuclear
energy is now contributing about 17% to the worlds
electric energy supply. It is foreseen that by 2018 the
total share of nuclear produced electric power in the
world will increase to 20% in spite of stagnant
programs in a number of countries. It is thus clear that
nuclear power plants are and will remain important
suppliers for the world’s energy demand, which focuses
attention on their economics and reliability. According
to the nuclear law 7/2010, the licensing process of a
nuclear facility includes six steps; 1-Site approval
permit, 2- Construction permit, 3- Pre-operational
testing permit, 4- Fuel loading and approach to
criticality permit, 5- Operation license, 6- End of service
license that cover the decommissioning activities and
the release permit from regulatory control.

In general, the national nuclear regulatory commission
issues the construction permit, after submittal of a
preliminary safety analysis report. In fact the site
permit covers the evaluation of the quality control of
many activities as the geography and topography, uses
of land and water, population distribution,
meteorological events, the dispersion in air & ground
water surface, the flood hazards, seismic hazard
assessment, environmental monitoring of
contamination, radiological and non-radiological
impacts, social & economical aspects. The techniques
and technologies involved in nuclear power plant
construction have reached a high degree of complexity
and sophistication. This development with its inherent
risks, has led all parties involved to extend the
principles of quality assurance to the construction and
civil works of the nuclear power plant. It may appear
that there are several sets of rules and standards of
quality assurance in different countries.

For example, in USA: 10 CFR 50 and ANSI 45-2 (2), in U.K.:
BS 5882, and in the International Atomic Energy agency GS-
R-3 & 50- C- QA [1, 3] are applied. In fact, all these rules can
achieve the same safety level. When called for in a
contract, such standards apply indifferently to all activities,
including construction, but practically the QA requirements
of construction activity are different from other activities
such as mechanical and electrical which are obviously
manufactured in confined and protected environments
(factories) where it is easy to establish suitable controlled
conditions. For construction, the major part is being on-
site activity performed in critical conditions and need a lot
of care because of the open environment exposure as
weather, dust, noise, congestion of working areas,
interferences between activities…etc. For mechanical and
electrical activities, most of the industrial processes are
now well controlled and the accuracy of the production
process is such that deviations can be mastered. In fact all
types of work have specific requirements but they need
high level of quality depending on their safety classification
in a graded way.

Quality assurance requirements in the siting phase
In accordance with the importance of engineering
judgement and expertise in geotechnical engineering,
the feedback of experience is an important aspect. For
the assessment of matters such as the liquefaction
potential, the stability of slopes and the safety in general
of earth and of buried structures, information from the
feedback of experience of failures in comparable
situations shall be documented and analysed in order to
be able to provide evidence that similar failures will not
occur.
The QA programme should be applied to the design,
testing, application and change control of quantitative
models used in site evaluation, such as seismic models
and hydrological models.
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There are some physical aspect of the site which are required by engineering as well as
construction, the construction department will observe the site and supply information on
the following items:

Data on site features:
• Soil and subsoil tests.
• General water table.
• Soil bearing capabilities of the site.
• Natural drainage, streams, rivers, storm runoff.
• Sources of aggregates for concrete.
• Complete surveying, establishing base line and elevation.
weather data (local) climatic conditions)
• Rainfall:
cm/month Jan. – March
cm/month Apr. – June.
cm/month July -Sept.
cm/month Oct. – Dec.
• Wind
Average velocity …………..km/h………days/year.
Av. Storm wind ………..km/h……………days/year.
• Temperature:
Range ……………..Co………………..Co Jan,-March
………………..Co……………Co Apr.-June.
………….Co…………………..Co July-Sept.
…………….Co………………..Co Oct. –Dec.
Extreme cold…………Co, Extreme heat………….Co.
• Humidity
Extreme ………………..%, high………….%, average………..%, low…………..%.

Quality assurance requirements in the construction phase
Site construction activities, including verifications
activities shall be planned and documented. The plan
shall define the operations to be performed, the
systematic and sequential progression of operations,
the persons responsible for each activity, and the
measures employed to ensure the specified quality.
Planning shall take into account the requirements for
site miniature.
Depending on the latest recommendation of the IAEA
[7], the configuration management is an essential
component in the design, construction, and operation
of NPP. Review the IAEA code of practice on |QA for
safety in nuclear power plants, QA descriptions in
safety analysis reports, supplier and subcontractor QA
program requirements in procurement documents.

Quality control planning:
QC engineers are responsible for quality verification at the construction
site. This includes physical inspection of all constructions performed.

Alkali Reactivity of aggregates as example for Project
QC responsibilities include the following

• Aggregates generally occupy 60% to 80% of concrete volume, and strongly
influence the concrete properties, and economy. Aggregates with certain
mineral constituents, however will react with alkalis in cement, in a
harmful manner, particularly in a warm, moist environment. The alkali-
aggregates reaction can cause abnormal expansion and map cracking in
concrete. To overcome this problem aggregates should be tested using
tests like ASTM c227,289,295,586 before using it in concrete.(7)

• Most of these tests shall be included in the O.C. manual of construction of
NNP.

• Performed all site quality verification inspection and prepare and maintain
construction quality verification documental.

• Administer the nonconforming material control system and review field
prepared material requisitions and purchase orders to verify inclusion of
quality requirement.

• Monitoring the work of testing laboratories and field inspection
subcontractors to ensure that the testing and inspection are in accordance
with speculations and job requirements.

• Conduct quality control training classes.

Constructor’s responsibilities:
Site development that the constructor may do with his
own forces includes erection of the concrete batch
plant, the development of on-site utilities such as
electrical power, domestic water and temporary air and
gases which will fall under the quality control program
for the site. For example, structureal backfill
underneath the main power block buildings of a
nuclear unit would be an activity that will require
quality control surveillance.
The site construction manager and the site
construction QA engineer should be assigned to work
with the engineering staff for approximately nine
months prior to their transfer to the field (3), this will
allow them time to develop their organization,
complete a larger percentage of their QA planning and
scheduling. The QA program is performed under the
supervision of the regulatory inspectors, number of
hold point and witness points should be identified prior
the construction start.

Availability of services/utilities:
• Water:

Is water source available that can be developed construction and potable water supply?
Wells, pumps, tanks, piping treatment plant, etc. be required.

• Power:
Will construction power be generated at the site or is it available commercially nearby?

• Sewage disposal:
Present day nuclear stations in the 1100- 1300 MWE range under construction or in the
planning stage will take six or more years to build with a site population of approximately
2500 people. If multiple units are built about one year apart site population could exceed
3500 personnel which would include construction non-manual crafts, subcontractors, and
owner personnel,

• Site access data:
Are there roads in the areas?
Will they transport the heavy equipment?

Conclusion
This preliminary quality assurance planning allows the constructor
organization to transfer to the field safely.
The site facilities will vary greatly depending upon the early QA planning
program when planning the development of the site. Also, the type of
nuclear unit, the number of units, the construction schedule, the time lag
for the second of multiple units and the method under which construction
will be carried out should all be considered when planning the
development of the site and the construction facilities.
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