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THE INTEGRATION OF THE QUALITY ASSURANCE APPROACH INTO
THE REGULATORY REVIEW STAGES IN ITALY

O. Maniori
Comitato Nazionale per l'Energia Nucleare

Rome - Italy

The control activities of CNEN, the Italian Regulatory Body on Nuclear
Power Plant Installations, are carried out on the basis of two main lines
of action. These are a thorough and detailed examination of the project
at different stages of its development, and a careful assessment of the
reliability of the organizations involved in respect of their capability to
perform their duties correctly.
The paper illustrates in some detail the different stages in which the pro-
ject examinations are carried out, the documents pertinent to each stage,
and the way in which the organizational requirements match the different
steps. The regulatory guides and documents prepared on this subject are
also briefly presented.
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Introduction

The CNEN position on the adoption of quality assurance principles and
methods in the design, construction and operation of nuclear power plants
will be presented in this paper. The major practical provisions for imple-
menting the ensuing policy in the framework of the Italian regulations will
then be reviewed.

General Considerations

In striving to minimize t he risk associated with nuclear installations
(which is our real aim, since "absolute safety" is , obviously, a physical
nonsense), two factors must be recognized as major contributors to the said
risk:
a) an imperfect knowledge' of various events and of their development,
which can lead to dangerous situations;
b) an imperfect correspondence between the plant's various systems and
components and the characteristics required of them,as well as an improper
or erroneous use of these systems and components; these deficiencies may
be due to various human errors in the definition of design input data and in
the stages of design, testing of prototypes, fabrication, construction, opera-
tion and maintenance of these systems and components.

The problem referred to in point a) must be tackled, in our opinion,
through an increasingly deep knowledge of the plants. This increasing depth
of knowledge should be based on collection and systematic analysis of data
on plant operation and on the carrying out of research aimed at deepening
both knowledge of the phenomena occurring and ability to describe them.
The purpose of these activities is to prepare and acquire forecasting models
which have a high degree of reliability in their ability to predict, that is to
describe, the development of phenomena deriving from the occurrence of
possible faults.

The problem referred to in point b) must be tackled by deploying ade-
quate human and technical resources, which must be organized and directed
in such a way as t o minimize the possibility of the characteristics of parts
of the plant, or the plant as a whole, deviating from those specified, or of
having these parts and the plant itself improperly operated.

In defining the terms of the latter problem, it is necessary to bear in
mind the complexity of the plant and the multiplicity of activities involved.

If we momentarily limit ourselves to the problem of having a plant
with specified characteristics, it is evident that the degree of confidence
on the attainment of this goal depends on the degree of confidence that all
the upstream operations, such as preliminary studies, research, purchase
of material, processing etc. have been correctly carried out.

The controlling authorities, like every client, have two ways of reach
ing their objective, when faced with such a situation.

One way is to provide themselves with a body of specialists, trained
in the various activities on which the quality of the pro duct ordered depends,
and through them to verify directly and in detail that these activities have
been satisfactorily carried out by each of the firms concerned. To be in the
position to intervene directly through these specialists in the activities being



verified, so as to guarantee the correction of the deficiencies encountered by
them. (In logic, it is obviously of little importance if this body of specialists
forms part of the controlling authority, or is composed of independent units
acting on its behalf).

The other way is to demand and verify that the whole system of the firms
concerned, not only has the obviously necessary technical capacity, but is also
adequately autocontrolled, so as to ensure, with a high degree of reliability,
that the products supplied will be of the specified quality.

The application of this principle by every supplier to the complex of sup-
pliers and sub-suppliers who supply him in turn, practically obliges every firm
to possess and maintain the above mentioned requirements and to show that it
does so.

With this approach, to satisfy the initial requirement.it is sufficient.that
each supplier, imposes on his suppliers the contractual condition that the sa-
me obligations should be extended by contract to successively lower levels of
supplier in turn. Each level of supplier is responsible for the qualification, in
the said terms, of the lower level and for verifying the efficiency of the firm's
system below. This surveillance (which must obviously be accompanied by ade-
quate authority to obtain the resolution of the deficiencies encountered) is expre£
sed in essence through two complementary forms of intervention:

verifications of the firm's system as a whole, commonly called audits,
intended to make sure that:

it is organized effectively in such a way as to prevent conditions arising,
which would be adverse to product quality;

it has a quick and effective method for revealing and correcting not only
errors, which is essential, but also their causes.

Verifications of the product to make sure it meets quality requirements;
the object of these checks is not only acceptance of the product as such,
but also the use of fois route for "live" assessment of the reliability of
the system as far as quality is concerned.
The success of this type of surveillance depends on having the correct

proportion and frequency of the two types of intervention, according to the de-
gree of reliability which the system under control is estimated to have.

The system being considered has clearly two aims:
to maximise the responsibility of the firms for the quality of their pro-
ducts;
to minimize the number of controls made directly by the client on the
product, aiming instead at controlling the efficiency of the system
through a number of checks which is limited in total.
This approach requires that the firm provide precise and exhaustive do-

cumentary evidence of its organizational structure and system of working, and
also exhaustive (but not excessive!) documentary evidence that its own con-
trol procedures are carried out correctly.

These, in our view, are the basic lines which characterize the so-called
quality assurance philosophy.

They apply to design and construction stage, as done in the previous con



siderations, as well as to plant operation.

Naturally, there is a continuous range of intermediate cases between the
two systems outlined.

The Regulatory position in Italy and the Resulting standards on Quality Assurance

From the early 1970 CNEN through prescriptions attached to the construe
tion permits for nuclear plants requires the owners to adopt an adequate Quail
ty Assurance Programme for activities which have or could have an influence
on the quality of systems or components relevant to nuclear safety.

In 1975 CNEN began the publication of a series of "Technical Guides". (I)
Within this framework, CNEN has specified the Q. A. criteria which it belie-
ves must be observed to guarantee the safety of nuclear plants, as well as, the
specific Q.A. information required at given stages of the approval process.

The guiding principles underlying this action are as follows.

CNEN considers it to be necessary that all the activities involved in si-
ting, designing, supporting research, construction, commissioning and
operation of a plant, which have or could have an influence on safety or
health protection, should be carried out within the framework of a Qua-
lity Assurance Program (Q. A. P.).

(I) The "Technical Guides" are documents in which CNEN establishes the
criteria and methodology it intends to use in its function of control, and
which define the procedures for putting into effect the relevant provi-
sions of the law on the technical operating level. In some cases the
Technical Guide can have the character of a simple recommendation
(this is explicity pointed out in the document); it then indicates only a
preferred form of arrangement by the applicant of the documents re-
quired for the process of authorization established by law in regard
to Nuclear Safety and Health Protection; or it illustrates and/or re-
commends the use of specific techniques (of designing, verification,
analysis, control etc.) which are considered acceptable in regard
to Nuclear Safety and Health protection, and the use of which is advi-
sed.



The owner of the construction or of the operating licence is responsi-
ble for:

ensuring that the Q.A.P. is established and implemented;
ensuring its efficiency, i .e . its adequacy and correct operation.

The general criteria which CNEN requires to be followed in the
establishment and implementation of every nuclear power plant Q. A. P. are
set out in Technical Guide Number 8 (February 1977). In essence this is equi_
valent to the most stringent and widely used nuclear standards in this field as,
for example, the U.S. 10 CFR 50 App. B and ANSI 45.2.

To see how this is applied in practice one has to consider the various
stages (and the various documents and administrative processes connected
with them) defined by the laws and current standards for the construction and
operation of nuclear plants in Italy (Law 1860/1962, Presidential Decree 185/
1964). These are shown in Table I. and can be divided into three groups accor
ding to the natural stages in the "life" of a plant. These are the stages of site
selection and preparation and of general design of the plant; the detailed design
and construction of the plant; the nuclear testing and operation of the plant
(with possible modifications during the course of its life).

There are two official acts of particular importance which separate these
stages: t he construction permit, and the permission to carry out nuclear test-
ing. The latter is considered to be in effect the start and a particularly delica-
te part of the operating phase.

In order to issue the construction certificate CNEN ensures itself that
conditions exist to satisfactorily minimize the risk, essentially by:

analysis of the plant's overall design and of the Preliminary Safety
Analysis Report;
verification of the adequacy of the main Q. A. provisions planned and
adopted by the applicant for the design and construction of the plant.

In order to release the permission to carry out nuclear testing and,
subsequently, the operating licence, CNEN, after taking account of the re-
sults of the surveillance and of non -nuclear testing programmes, ensures it_
self that the required above mentioned conditions exist, essentially by:

analysis of the Final Safety Analysis Report, which includes a descrip-
tion of the final plant configuration;
technical specifications of li mits and conditions for nuclear testing and
for the operation of the plant;
verification of the adequacy of the Q. A. P. planned and adopted for the
nuclear tests and for operation.
Thus, all the activities which have or can have an effect on safety are

carried out within the framework of an adequate Q. A. P. during the entire
life of the plant.



CNEN carries out its function of programme efficiency surveillance through
both "audits" and product verifications.

Since, as appears from Table I, the description of the Q. AP. is not
one of the documents explicitly required by law, CNEN has, through the
Technical Guides, required the Q. A. P. for design and construction of the
project to be presented in a section of the Preliminary Safety Report; as
well it plans to require the Q. A. P. for the nuclear testing and operation to
be described in the Final Safety Report. This basic set of Technical Guides
onQ.A. has heen complemented with others related to other steps in the
authorization process. The situation is summarized in Table II.

The introduction in this way of a wider philosophy of control has made
it necessary to reinterpret, in the Q. A. logic, the actions and obligations
of the various parties as fixed by law and set out in Table I as follows:

approval of the detailed designs is, for CNEN, one of the check points
for the product "design"; it is, as aforesaid, an essential tool for chec-
king the efficiency of Q. A. P. in the design stage;

the certificates of programme approval and approval of test specifica-
tions are parti cularly important cases in the field of general planning
required by every Q. A. P . ;

the duty of the construction permit holder to submit design documents,
test reports and the Final Safety Report forms part of the general requi-
rement that documentary proof, "objective evidence", be produced to
show that required quality targets have been met;

the"on-site organization" (which must be approved by CNEN) and the
"operating procedures" form part of the general organizational and
managemental framework constructed by Q. A. P. for the operation.

CNEN surveillance
As we have seen, the law requires a series of controls during the de-

sign phase which follows the granting of the construction permit, constituted
by the approvals of the detailed designs which are important for safety. This
checking of the design is already in itself a very fine net, and requires a
great commitment of time and of human resources by the controlling autho-
rity. CNEN believes, however, that the primary guarantee of the suitability
of the designs must come, in the spirit of Q.A., from the designers them-
selves, and that CNEN checking can reach maximum efficiency only on this
premiss. Right now, the verification and promotion of the qualification of
design companies is an important target in Italy. The necessity is all the
greater because, once again, ideas on control, though renewed by the Q. A.
philosophy, finde their main application in the manufacturing sector, where
experience is greater.

CNEN verifies the adequacy of the design organizations involved in nu-
clear plant projects, mainly through planned audits. The validity of the ap-
proach and the effectiveness of the action taken have been demonstrated by
the results which have been recently obtained.



The first formal act which the law requires CNEN to perform after
the approvals of the detailed designs is, as we have seen, the approval of
the test programme for the plant before it is loaded with fuel. A great
range of activities takes place between these two stages, involving the sup_
pliers of materials, components and services, the firms involved in con-
struction and installation and their various sub-contractors who turn the
design into an actual plant. A high proportion of these activities have a
considerable influence on plant safety. The legislators have, rightly, been
particularly cautions about introducing formal requirements into the rela-
tionship between buyer and seller, confining themselves to requiring CNEN
to ensure that the construction complies with the approved design.

In the past CNEN has performed this required surveillance by carry-
ing out checks on the product, witnessing the main tests both in the factories
and on the construction site. It also kept resident engineers at the construc-
tion site during the periods of greatest activity so as to be able to follow the
work from close quarters.

In the future, for the phases of fabrication and construction of the new
plants, CNEN intends to move on to verifying the adequacy of the organizations
involved, backing its previous action programme with an extensive program-
me of audits.

The manufacturing sector seems to be interested in this because it pro-
bably sees a possibility of improving its own image, particularly for the small
and medium scale firms.

This also seems the most promising way of solving the basic problem
set by the law when it requires CNEN ensuring that construction complies
with the approved design.

Obviously, this task is difficult when one is dealing with components
which have a long construction time ( e. g. pressure vessels, the fabrica-
tion of which should begine even before a construction permit application is
submitted), or off-the-shelf components. In this case the qualification of
the firms which normally supply these components independently of the sur-
veillance programme for a particular plant is certainly an effective way of
getting to the root of the problem.

Passing now to the consideration of activity on the site it is important
to emphasize that one is dealing with a particularly complex situation, becau
se two of the principal problems of Q.A. coexist there.

The presence of firms which, unlike the average manufacturing enter-
prise , are in the nature of things accustomed to work in environments
and with methods which are poorly controlled.
The need to have a large number of firms working in a controlled and
co-ordinated manner on the same site.
It is obvious that, in this situation, the problems of management and

organization become critical (and it is in this situation that the old methods
of quality control show their limitations). We believe that CNEN should, in
addition to using the usual methods of inspection and audit, prompt a great
effort to raise the quality level of the firms in question, and to ensure that
adequate methods of site management according to Q. A. criteria will be a-
dopted.



Lastly, there remains the problem of operation. Here too, in the
past CNEN has exercised surveillance basically through systematic chec_
king that the technical operating limits are respected, doing so on the
basis of the licence requirements which were principally of a technical
nature. With the renewal, due shortly, of the old licences and with the
entry into operation of new plants CNEN is planning to ask for the appli-
cation of Q.A. to their operation and will verify, in the ways which
have been said many times before, its effectiveness. We believe that
this action will in the near future exert a great effect on the mental out
look and actual organization of the interested parties. After all, in front
of all the efforts made during the design and construction stages, one
has to consider that the plant only becomes dangerous after it has been
charged with fuel and the operating stage begins, which will last
for decades.

Conclusions
The standards which regulate the authorization procedure for nuclear

plants were established in the early 1960s and are essentially based on a
philosophy of controlling only the product. In recent years CNEN has con-
sidered it necessary to supplement its very detailed product verifications
with a programme aimed at requiring and verifying preventive qualifica-
tion of the firms which supply and run the plants. A new line activity has
therefore developed beside the traditional one. It has already had a consi-
derable impact on the Italian firms operating in the nuclear industry. Fur-
ther considerable benefits are expected as the Italian nuclear programme
is put into effect, for both CNEN's control activities and for the qualifica-
tion of the industry.



TABU: I - REGULATORY REVIEW STAGES AS REQUIRED BY LAW ES? ITALY

SUBJECT

Site

Plant construction

P lant parts relevant
to safety

t
I

Combined non-nuclear
tests

Nuclear tests

DOCUMENTS PRESENTED

TO CNEH

Site description and studies

Plant General Design
Preliminary Safety Analysis Report

Detailed design of each part

Reports on tests on each part, to be
performed when the construction is
completed in order to check its axte
quacy

General programme for the com-
bioed non-nuclear tests

Technical specifications for each
single test which CNEN considers
relevant to safety

Report on each test

Final Safety Analysis Report

On-site organization
Operating procedures
Technical specifications
General programme for the
nuclear tests

Detailed specifications for each
group of nuclear tests

Report on procedures follow-
ed and results obtained for each
nuclear test

REGULATORY ACTIONS

Site approval

> Construction permit

Determination of the plant parts rele-
vant to safety

Approval of each relevant part before
its construction

Approval of the general programme

Approval before the test is carried
out

Certification that the plant is in a fit
state for loading with fuel

Approval of on-site organization

Approval of the general programme
(subject t̂  previous approval of the
External Emergency Plan)

x Permit to carry out each group of
nuclear tests, subject to respect
of technical regulations

Operation Operating licence, subject to respect !
of administrative and technical regu-
lations

I



TABLE II- CNEN TECHNICAL GUIDES DEALING WITH OR INCORPO-
RATING Q.A. ASPECTS

G. T. 8 Specifies the general criteria for the Q.A. Programs for nuclear
power plants. (February'77).

G. T. 10 Requires the adoption of a Q.A. program for the preliminary
site works. (January •78).

G. T. 1 Requires that the general elements of the Q.A. program that the
applicant intends to adopt for the design and the construction of
the nuclear plant be specified in the PSAR. (March '75).

G. T. 9 Gives the format for the Q.A. Program that the applicant and
the main organizations involved intend to adopt for the design
and the construction of the nuclear plant. (January '78).

G. T. 4 Requires the presentation of the detailed planning of Q.A. acti-
vities, related to design, manufacturing, construction and instal
lation of the various items in a system, for each "detailed design
of a part relevant to safety". (June '75).

G. T Shall require the description in FSAR of the Q.A. Program for
the nuclear testing and for the operation of the nuclear plant
and shall give its format. (To be similar to G. T. 9).

G. T. 2 Requires the adoption of a Q.A. Program for the performance
of plant modifications which are relevant to safety . (April '75).


