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1.0 Introduction

Angra 1 is a 657 Mw PWR located in Brasil, South America, operated by
FURNAS CENTRAIS ELETRICAS. FURNAS is essentially a hydro power company
with a total installed capacity of 8123 Mw and with the responsability to transport
120000 Mw from the ITAIPU Hydro Plant. Thus a total of 20123 Mw is FURNAS
responsability. Angra 1 has a percentage of 3% in this value. Only to compare, Brasil has
a total installed capacity of 61000 Mw. Angra 1 is the only one operating power reactor
in Brasil. Furnas is also building a second NPP, a 1300 Mw - KWU designed plant,
which is scheduled to be in commercial operation by the end of 1999. A third plant, twin
with Angra 2 and located in the same site is scheduled to be in commercial operation by
2005.

Angra 1 is the only one PWR in the South America. Our neighbour and friendly
country Argentina has two power reactors in operation with completely different design,
Atucha 1 and Embalse NPP's. Although differents we are having several programs in
common and some of them are being supported by the IAEA.

In order to acquire international PWR experience and not trying to "reinvent the
wheel"and as such not repeating other one's errors, we decided to associate with the
institutions such as INPO in the USA and WANO in Europe and also to participate more
intenselly with the services offered by the Agency. In this direction we keep one engineer
in each one of these institutions. Furnas considers INPO, WANO and the Agency, centers
of excellence.

2.0 Missions at ANGRA 1

Since 1985, when we entered commercial operation, until 1995 (10 years),
Angra 1 received 15 visits, seven of them from the IAEA with the OSART, ASSET
Services and Special project for Latin America. The remaining were basically from INPO
and one from WANO and EDF. And in 1996, we have already received two missions
from INPO and in the next September a "full scope" WANO Peer Review will arrive at
our plant. We are also co-sponsoring with WANO in next november an international
workshop on Material Management.
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3.0 International Participations and related results

FURNAS understands that the most our personnel participate in those Missions,
the more experience can be fed-back into our organization. Thus, we have an agressive
program envisaging participations in OSART, ASSET, WANO Peer Review and INPO
Avaliations.

As example, we are in the tenth position in the number of experts and observers in
OSART Missions, considering 40 participating countries. FURNAS is a state owned
company in a developing country that is fighting against inflation (two years ago it had
two digits monthly) and a relative high unemployment rate. These factors led to a severe
budget constraint policy and almost nothing was directed towards those international
participations. In simple words we had no money for that. In this point, the financial
support from those institutions was necessary and fundamental. And we did received this
support from WANO, INPO and specially from the IAEA.

Those participations gave us several ideas in order to enhance our safety policy
and our performance indicators. Good practices and Tec-docs, procedures and routines
from other plants with similar problems were analysed and adaptated to our environment
and culture. Three "new" policies or methodologies were found extremely useful:

• the Safety Culture Policy,
• the Self-Checking Methodology and
• the Self- Assesment Methodology.

The concept of Safety Culture as found in INSAG-4 was analysed and a formal
policy was writen and approved by the CEO. The policy and the dissemination of Safety
Culture is being implemented with good and sound results at our Plant. The number and
the consequences of incident reports (with root cause methodology implemented ) and
the above average Pi's give us confidence in our affirmative.

The Self-Checking Methodology was developed and implemented in the
Chemistry Section with excellent results and is now in the process of implementation in
the Operations Section and in the Maintenance Division.



Now we are moving in the direction to develop the third philosophy, the Self -
Assessment methodology. When analysing the related documentation we found that we
had already implemented a good portion of it, with other names. Let me be more specific.
A sound Self- Assessment methodology should encompass, but not limited, to the
following factors:

• the correct use of in-house experience, through internal control procedures,
• the use of Performance Indicators (Pi ' s ) , with goals clearly established,
• the use of results of external (corporate) audits recomendations,
• the use of good practices and standards from top performance plants,
• the use of international "audits" results, such as ASSET, OSART, ASCOT,

WANO,INPO,etc.
• a formal commitment from the Plant Manager.

At Angra 1, we have a series of performance indicators, whose follow-up is
continuosly monitored and goals are established for most of them. Those Pi's are
generated in each department of the plant and the tendency is analysed by the affected
managers monthly.

Every three months a general meeting takes place to analyse the whole plant Pi's,
when corrective directions are discussed and a program for implementation is established.
The use of such Pi's was result of a certain kind of self- assessment since they are
generated within a specific department by people from this department using guidance
procedures. In this case, it is not an independent safety review.
Below are listed some of those Pi's:

• number of lit alarms,
• number of controlers in Manual,
• total monthly time operating within LCO's,
• number of deficiency reports not attended due to material, design or engineering

support,
• attendance of corrective versus predictice maintenance,
• number of temporary modifications installed,
• hours or percentage of time in training,
• amount of QA findings and the related rate of attendance

Another portion of Self-assessment we already do is related with the QA audits
and inspections. The program of such audits is previously discussed with the plant
personnel and if there is some specific area or process needed to be searched, it is
included in the program and in-house and corporate experts are recruited to participate in
the audit or inspection. The resulted report is discussed and the findings are tracked. Such
audits are more likely considered an independent review, although there could be a heavy
participation of in-house experts on them.



There is also another process- the root cause annalysis of incident reports- that fits
under the umbrella or blanket of "self-assessment". When a comprehensive investigation
is done, and in order to achieve this we use both techniques, from IAEA (ASSET
methodology) and from INPO, weak points certainly would appear. Corrective actions
are taken. And this is the spirit of a self assessment approach.

Furnas, as a whole, began last year a comprehensive program in order to
implement a Total Quality Program. In order to achieve the actual diagnosis, a pilot area
was chosen - Angra 1 NPP voluntary presented itself- and a formal questionnaire with
guidance procedures that covered broad range of management aspects, developed by the
corporate Total Quality Group, was then sent to our plant. When answering those
questions, we found out that with some modifications, this could be the model we were
searching for in order to have a formal method, with guidance procedures and ratine
criteria. 6

4.0 Conclusions

Angra 1 considers the Self- Assessment concept a extremely valuable tool to
enhance plant safety and plant performance. A formal guidance procedure to apply this
methodology does not exist at our plant and should be developed and implemented as
soon as possible.

Some portions of this methodology already exist with different names The root
cause analysis of in-house incident reports is a heavy portion of a sound self-assessment
approach. International related experience from top performance plants should be used

TfH^tmeettmgs'such M *** o n e ' should ^ convened and formal guidance from
the IAEA should be written.
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