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INTRODUCTORY REMARKS
ON DATABASES

Designing and implementing a com-
mon database for different nuclear
power plants is an arduous and costly
task. Firstly it is necessary to specify
the objectives, the scope of the infor-
mation to be stored, the information
processing systems, the management
and quality assurance methods and
the inguiry mechanisms; then there is
a need to develop software products
allowing the information to be suitably
handled, this implying identification,
classification and coding of the differ-
ent items (data) integrated in the bank
and establishment of the necessary

quality controls; following this it is
necessary to install the system on an
appropriate computer platform and
develop a communications system al-
lowing for remote user access; it is
necessary also to establish the data
collection and storage procedures;
and finally to continuously feed the
database with information on unfold-
ing events.

An effort such as that described
above is justified only when use of the
databases provides important benefits
in plant operation. This implies the es-
tablishment of criteria based on cost-
benefit analysis prior to definition and
development of the database. Certain
of the criteria which have governed
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IGURE 2. DACNE MANAGEMENT SYSTEM

- Significant events
in operating plants.
The aim of this ac-

tivity is to identify
those events which
might have an im-
pact on nuclear
safety or radiologi-
cal protection and
which are to be re-
ported to the Regu-
latory Body in ac-
cordance with the

Technical Spec-
ifications.
- Probabilistic

Safety Assessment
(PSA). In 1986 the

Spanish Nuclear
Regulatory Body

published and initi-
ated the so-called
Integrated Nuclear
Power Plant PSA
Program, according
to which all the

Plants must perform
a PSA and update it
periodically with in-
creasing scope in
keeping with a pre-
viously established
program. This type
of analysis requires
plant-specific data
to guarantee the ac-
quisition of realistic
results.

- Maintenance Rule
(10 CFR 50.65).

development of the DACNE system
are briefly described below.

Shared system. DACNE is conceived
as a shared system operating rather
like a club in which the members con-
tribute their data and have access to
those provided by the r=st. In order
for the system to work and be of use
to all, the information provided by
each member must be of interest to
the others; in addition to other consid-
erations relating to equity, .this means
that the scope must be uniform for all.
Furthermore, the criteria used for
preparation and coding of the informa-
tion supplied to the bank must be
clear and shared by all the members.

Information needs. Nuclear power
plants have information needs which
are defined by regulatory and admin-
istrative requirements, by exchange
agreements with national and interna-
tional organisations and by develop-
ment of operational programs.
Specifically, the Spanish nuclear
power plants are collectively involved
in a series of information needs which
require co-ordinated action, of which
the following are of special impor-
tance:
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The US regulatory

standards issued by

the NRC are nor-
mally applied in Spain, because eight
of the nine units in operation in the
country are of US design. According
to this proposed rule, the plants must
track the status and performance of
risk significant components and sys-
tems and establish safety objectives
for them. Comparison of the actual
reliability of these components with
the objectives mapped out serves as
a basis for the adoption of corrective
measures whenever deficiencies are
detected.

- Information exchange with INPO and
WANO. UNESA, representing the
Spanish Nuclear Power Plants, main-
tains a series of information exchange
agreements with these organisations,
developed within the framework of the
INPO Significant Event Evaluation
Program (SEE-IN Program) and the
WANO Operating Experience Ex-
change Program.

Data sources. The database is fed
with information generated during nor-
mal plant operation, the only tasks re-
quired in this respect being gathering
of this information and making it avail-
able to the database manager. The
specific sources of information used
are the significant events reports ad-

dressed to the Regulatory Body, the
maintenance work orders and Control
Room logbooks, test reports, technical
specifications and equipment and sys-
tem documentation.

Scope. The scope of the database is
established by the set of systems and
components registered for surveil-
lance and tracking. Generically
speaking, the common scope for all
the plants is limited to safety-related
equipment meeting the following crite-
ria: (1) information on their reliability is
considered to be of interest to the ma-
jority of the plants, (2) it is feasible to
acquire the information on this equip-
ment to be supplied to the database
from the maintenance management
system and other plant data sources,
and (3) inclusion of an equipment in
the database is an adequate method
to obtain information on its reliability.

Structure. As far as possible the
structure of the database will be kept
stable, this structure being understood
as the classification and ordering of
the information contained. Changes
arising as a result of new needs
should be oriented towards increasing
the capacity for inquiry and process-
ing of the stored information.

THE DACNE SYSTEM

The DACNE system (DAtos de
Centrales Nucleares Espafolas -
Spanish Nuclear Power Plant Data)
was developed by UNESA, with the
collaboration of Tecnatom, in re-
sponse to a request issued in 1986 by
the Regulatory Body to all the plants.

The objective is to collect and store
information of two types: the first one
relates to significant events which
have occurred in the plants and which
are relevant to safety. Through ade-
quate analysis and computer process-
ing of this information it is possible to
obtain data on initiating events sup-
porting the performance of PSA’s and
on reportable events for submittal to
international databases (particularly
those of INPO and WANO) and for in-
formation exchange. The second type
of information relates to component
reliability and includes the design and
operating characteristics of safety-re-
lated equipment and components and
their failures. Processing of this infor-
mation makes it possible to obtain
specific equipment reliability and un-
availability parameters, for application
in PSA’s, and to satisfy other informa-
tion needs, from simple exchange to
the establishment of reliability and
maintenance optimisation objectives.

Integrating both types of information in
a single database is a complex matter in
nuclear power plants because of order-
ing and classification requirements, the
large number of components producing



operating data of interest and the
need to prepare highly detailed ac-
counts of reportable events. For
these reasons, the system has been
structured in two separate databases
known as BDIO (Banco de Datos de
Incidentes Operativos - Event
Database) and BDC (Banco de Datos
de Componentes - Components
Database).

Operation of the system began at the
beginning of 1989. The volume of in-
formation that has been accumulated
over the seven years that have
elapsed since then is summarised in
Figure .

EVENT DATABASE

The basic objectives of this database
are to store data on significant events
occurring in Spanish plants, classify
transients and analyse and exchange
information. The most relevant char-
acteristics of the bank are described
below.

Event classification. The events to
be reported to the BDIO are: (a) reac-
tor or turbine trips, (b) non-scheduled
power reductions in excess of 10%,
(c) in-house events actually or poten-
tially affecting typical safety functions
or normal development of the corre-
sponding activities, (d) external
events leading to damage to the plant
or potentially jeopardising plant opera-
tion, and (e) other significant events
which cannot be included in any of the
previous categories but which in the
opinion of the plant operator are rele-
vant to plant operation or safety.
Figure | shows the classification by
type of the events registered.

Content of reports. The plants draw
up a report on events reportable to
the BDIO, including general coded
data, textual descriptions and anom-
alies.

- The general event data are submit-
ted in a classified and coded form. It
includes fields for IDENTIFICATION
of the event, such as event reference,
affected plant, date and time of the
event and initial plant status; event
DESCRIPTORS, including the report-
ing criterion, type of transient or initi-
ating event, root cause and actuating
safety systems or safeguards; and fi-
nally the EFFECTS of the event, such
as the final plant status and radiologi-
cal effects.

- The textual description of the event
is structured by way of the following
fixed sections: summary, background,
initial plant conditions, event se-
gquence, causes and effects of the
event, corrective actions and conclu-
sions.

- Finally, anomalies describe those
abnormal situations which have given
rise to the event or affected its evolu-

tion, such as component failures, ab-
normal system or component perfor-
mances or human errors. For each
event, the number of anomalies re-
ported is that which might be required.
In addition to identifying data, each
anomaly report contains information
on the affected system and compo-
nent, the causes and corrective ac-
tions implemented and a textual de-
scription.

ing registered components are consid-
ered to be of two types: immediate,
when the component is not able to
perform its function, and incipient,
when there is an alteration to the op-
erating conditions which does not pre-
vent the component from performing
its function but which requires correc-
tive action to prevent immediate fail-
ure. Failure reports contain coded in-
formation including unavailability and
repair times, failure mode and effects,

COMPONENTS
DATABASE

The BDC is con-
ceived as a compo-
nent reliability data-
base with the
objectives of collect-
ing data on the de-
sign and operational
characteristics of

the components, HYDRAULIC
recording failure dimeatt oLl
and unavailability '
data, obtaining relia-
bility parameters
and making informa-
tion readily accessi-
ble to the analysts
for the exchange
and accumulation of

MECHANICAL

FIGURE 4. SCRAM CAUSE DISTRIBUTION

DESIGN
MANUFACTURING

ELECTRICAL

FAILURES
31.3%

operating experi-
ences. The informa-

tion is supplied to
the database or-
dered by way of the

FIGURE 5. TRANSIENT TYPES (PSA INITIATORS)

following four types
of reports:

Component re-
ports. This first
type consists of a
block of coded infor-
mation for compo-
nent identification
and characterisa-
tion. The compo-
nents registered and
tracked in the data-
base are grouped

TURBINE/GENERATOR/MAIN TRANSFORMER SCRAMS
REACTOR PROTECTION SYSTEM RELATED
CONDENSATE AND MAIN FEEDWATER RELATED
PARTIAL LOSS OF ELECTRICAL POWER
ELECTRICAL LOAD REJECTION

LOSS OF CONDENSER VACUUM

REACTIVITY/POWER CONTROL RELATED

PRESSURE REGULATOR RELATED (BWR)
INADVERTENT SAFETY INJECTION ACTUATIONS
PARTIAL OR TOTAL CLOSURE OF MSIV'S
SERVICE WATER SYSTEM PROBLEMS
INCREASING RECIRCULATION FLOW {BWR)
TOTAL LOSS OF RCS FLOW (1 LOOP) (PWR)

OTHER SCRAMS

into 27 different fam-
ilies or types,

whose physical lim-
its are accurately
defined. The report
includes fields for
the recording of
data on the system,
safety class, manu-
facturer, environ-
mental operating
conditions and type
of maintenance. In
addition, a set of
fields is included for
the design and op-
erating characteris- |
tics of each family of |
components. |

Failure reports.
The failures affect-
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IMMEDIATE FAILURES PER YEAR AND PER 100 COMPONENTS

YEAR

causes, failed parts and corrective
and administrative actions, along with
a detailed textual description.

Unavailability reports. As from
January 1995, the BDC includes the
storage of data on the unavailability of
equipment as a result of testing or
maintenance actions.

Annual operating reports. The op-
erating hours and cycles (demands)
are registered annually in the data-
base in order to allow failure rates to
be obtained.

DACNE
MANAGEMENT SYSTEM

In developing the DACNE computer
system, attempts have been made to
achieve the greatest flexibility and the
widest possibilities for the users. This
has led to the development and imple-
mentation of two versions of the data-
base, operating simultaneously as
shown in the diagram included as
Figure 11, these being the “Master
database” and the “Replicas or
Copies”. Both use the commercial off-
the-shelf INFORMIX database as a
platform. The Master is installed in a
Hewlett Packard HP 2000-817s com-
puter under the UNIX multi-user oper-
ating system, operated by Tecnatom
as the database manager designated
by UNESA. The Replicas are copies
or reproductions of the Master and are
installed in compatible personal com-
puters under the MS-DOS operating
system and operated by the users.
There is currently a Replica at each
nuclear power plant, one at the
Eggulatory Body and another at UN-
A.

The system operates by way of five
Programs: (1) Data Collection (2)
Loading, (3) Updating, (4) Inquiries
and (5) Communications. The first of
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these programs allows the nuclear
power plants to automatically and in-
teractively draw up reports for feed
into the Master database. These re-
ports are sent to the database man-
ager on magnetic support (diskettes)
or electronic mail for revision and
quality verification. The loading pro-
gram is used exclusively by the data-
base manager for the incorporation of
information into the Master, following
verification and quality control. As in
the previous case, the updating pro-
gram is used only by the database
manager; the program generates
disks which may be used by the users
to update their Replicas. The query
program allows the users to access
the information contained in the repli-
cas making local retrievals. Finally,
the communications program allows
the users to access the information
contained in the Master, via modem.

The database manager is responsible
for updating and maintenance and for
guaranteeing the quality and coher-
ence of the information coming from
the different sources. The database
manager also guarantees correct ap-
plication of coding standards and cri-
teria by the plants supplying the data;
prepares comments as appropriate to
be sent to the plants for their consid-
eration; adds information to the
Master with updated data by means of
the Loading program; likewise, only
the Manager may generate update
disks for modification of the Replicas.

APPLICATIONS

Given the facilities it offers for the re-
trieval and later analysis of stored
data, the DACNE system is capable of
addressing various nuclear power
plant information needs. Certain spe-
cific examples of application are pre-
sented below.

Scrams. Figures Il and IV show re-

spectively the annual evolution of the
number of scrams per plant and their
distribution by cause. Most trips oc-
cur as a result of electrical or instru-
mentation and control failures.

Types of transients. Figure V shows
a classification of the 137 scrams reg-
istered by transient type. It may be
appreciated that the largest number of
trips occurs as a result of transients
related to the turbine or generator.
These data, used in combination with
the hours of plant criticality, make it
possible to obtain initiating event fre-
quencies for PSA applications.

Component failures. Specific com-
ponent reliability data may be ob-
tained for use in PSA’s or mainte-
nance programs. It is also possible to
compare the failure rates with typical
data obtained from the indusiry or
manufacturers, in order to detect po-
tential maintenance problems. Trend
analysis is useful for the detection of
abnormal situations. Figure VI shows
the failures on demand for different
types of components, by way of an
example. Figure VIl shows the annual
evolution of the immediate failures in-
dex, defined as the number of failures
per year for every 100 components.
This index may be used as a perfor-
mance indicator and to identify devia-
tions when different types of compo-
nents are compared.

CONCLUSIONS

The DACNE System is a multi-pur-
pose database that is a valuable tool
when used in different operational
programs collectively developed by
nuclear power plants, the following
being of special importance: ex-
change and analysis of operating ex-
perience, operational indicators, PSA
and optimisation of maintenance. The
BDIO stores information on significant
events actually or potentially affecting
safety, for use in operating experience
exchanges, event analysis and obtain-
ing frequencies of initiating events in
PSA's. The BDC includes data on the
main components integrated in safety-
related systems and modelled in
PSA’s.

The scope and contents of the data-
base, the quality and homogeneity of
the data stored, the possibilities for
access, the structure and the man-
agement system provide capacities
equivalent to or better than those of
similar banks operating in the
European Union and the Unites
States. Although DACNE is already a
modern database, it will be enriched
further with time as its contents in-
crease, this also increasing the possi-
bilities for use and the performance of
the system.



