
XA9745101
REGULATORY ISSUES IN THE MAINTENANCE OF
ARGENTINE NUCLEAR POWER PLANTS

E. CASTRO, G. CARUSO
National Nuclear Regulatory Board,
Buenos Aires, Argentina

Abstract

The influence of maintenance activities upon nuclear safety and their rele-
vance as a means to detect and prevent aging make them play an outstanding role
among the fields of interest of the Argentine nuclear regulatory body (ENREN).

Such interest is reinforced by the fact that the data obtained during mainte-
nance are used —among other— as inputs in the Probabilistic Safety Analyses re-
quired for those nuclear power plants.

This paper provides a brief description of the original requirements by the
regulatory body concerning maintenance, of the factors that led to review the criteria
involved in such requirements and of the key items identified during the reviewing
process. The latter shall be taken into account in the maintenance regulatory policy,
for the consequent issue of new requirements from the utilities and for the eventual
publication of a specific regulatory standard.

The Argentine nuclear power plants

Argentina has two nuclear power plants in operation: Atucha I, 350 MWe
PHWR, and Embalse, 600 MWe CANDU. A third PHWR NPP -^Atucha II— is pres-
ently under construction, without a definite date for a soon start of commercial op-
eration.

Atucha I started commercial operation in 1974 and, except for Atucha II, is the
only one of its type in the world. It is a KWU design and was supplied on the basis of
a turnkey operation.

Embalse started commercial operation in 1983 and, as it is well-known, its
design has been broadly tested and diffused.

Original regulatory requirements and utility activities concerning maintenance

Both plants are operated under licenses granted by the ENREN and, since
the very start of their operation, such licenses establish, as a regulatory requirement,
that "the degradation of the installations' components, equipment and sys-
tems shall be prevented by means of adequate preventive and predictive main-
tenance".
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Control of compliance with this requirement has been traditionally performed
through routine inspections, through special inspections during scheduled outages
and by means of audits in the framework of the Quality Assurance Programme.

The utilities have applied maintenance practices focused on their organiza-
tional areas, such as mechanics, electricity and instrumentation and control. Al-
though such practices are a basic and important part in a maintenance programme,
they have not been assembled in a single document following modem, well-defined
and accepted criteria.

In compliance with explicit requirements in the operating license, they have
also implemented their in-service inspection programmes.

In the case of Atucha I, the initial in-service inspection programme included
only a few practices and non-destructive tests. Since then, the programme has been
developed, has evolved to cover the whole installation and is presently ruled by the
plant's own standard based on Section 9 of ASME Code "Boiler and pressure vessel
code", 1986 issue.

Contrarily, since the start of its operation, the Embalse NPP has been apply-
ing an in-service inspection programme ruled by Canadian Standard CSA-CAN3-N
285.4-M 83. Considering the operational experience in this type of installations, both
the maintenance and the in-service inspection programmes are better structured.

Both Atucha I and Embalse are supplementing their maintenance practices
with their respective periodic tests programmes.

The Atucha II construction license has been enforced, requiring compliance
with Standard AR 3.7.1. ('Documentation to be submitted to the Regulatory Authority
prior to the commercial operation of a nuclear power plant) that, in turn, requires the
presentation of the installation's Maintenance Manual within one month prior to the
request of an operating license for full-power operation.

Delays incurred in the execution of the Atucha II project have caused a large
number of parts and components to be stored for long periods broadly exceeding
those foreseen by their manufacturers. Consequently, there was a need to assess
the effects of such storage upon such materials, the optimum conditions and fea-
tures required for storage and the type of maintenance required for the various com-
ponents.

This situation led the regulatory body to issue detailed requirements concern-
ing the transport, storage and maintenance of safety-related components, materials,
parts and spare parts. Compliance with such requirements was controlled by means
of special inspections and audits, including temporary warehouses at some manufac-
turers' premises.

In addition to the above described requirements, no other maintenance-
related requirements exist, nor are maintenance practices expected to contemplate
specific techniques or to contain any distinct elements.
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Operational incident at Atucha I - Review of regulatory requirements

The regulatory policy being applied in connection with nuclear power plant
maintenance —in the form of license requirements and of applied control meas-
ures— was unchanged and appeared to be sufficient until an operational incident
occurred at Atucha I in August 1988.

Summarizing, the incident involved the breakage of a coolant channel and of
a fuel element contained therein, plus the partial detachment and breakage of a
level-measuring probe in the moderator tank.

As a result of this event, the National Atomic Energy Commission -^at that
time, the utility— had to develop and operate the technological tools required for
removing the pieces of the fuel element, of the coolant channel and of the thermal
insulation plates in the moderator tank that had been previously detected by means
of TV cameras.

The plant was shutdown until December 1990 and, considering the modifica-
tions introduced due to the incident and the need to monitor the evolution of the re-
actor internals and to prevent the recurrence of such failure or the occurrence of
similar ones, the nuclear regulatory body added a series of new requirements to the
license, submitted the re-start of the plant to the implementation of the necessary
measures for their compliance and intensified controls related to maintenance after
re-start.

Also, taking into account the time during which the plant had been in opera-
tion and the results of several evaluations, the performance of backfitting tasks was
required, including:

Installation of additional instrumentation in the reactor core.

Building an additional heat sink.

Installation of a fully-independent emergency power supply system.

Implementation of a monitoring system for detecting loose parts within the
moderator tank.

Operational incidents at Canadian CANDU plants

In December 1994, a spurious opening of the liquid release valves occurred
at the primary heat transport system of the Canadian nuclear power plant Pickering
A, due to a breakage of their diaphragms. Similar incidents had previously occurred
at the Wolsung and Bruce Plants.

The corresponding assessments indicated that the main reason for diaphragm
failure was aging.

Following to this operational experience, our regulatory body demanded the
utility in charge of the Embalse NPP ^where the same failure had occurred- to ana-
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lyze the problem as related to that installation and to include the necessary meas-
ures to prevent such failure among its maintenance activities, while reporting on how
this would be performed.

Further on, the regulatory body emphasized its own control activities over
compliance with such measures.

The need to review the regulatory policy

Both the experience gained at Atucha I and other external factors led to the
decision of reviewing the previously issued maintenance-related regulatory require-
ments and of modifying them on the basis of modern criteria arisen from operational
experience and from the application of specific techniques in the nuclear field and of
practices being applied in other industries, such as aeronautics.

Among the above-mentioned external factors, the following are to be noted:

The growing importance given to maintenance all over the world, considering
its influence upon nuclear safety and its relevance as a tool for detecting and
preventing aging.

The experience developed by nuclear power plant operators abroad, although
applying different basic criteria.

The efforts applied and the resources dedicated by other regulatory agencies
in the creation of specific standards in this issue.

Undoubtedly, the results of the review process shall be influenced by local
factors, such as:

The scarce number of nuclear plants in operation in our country.

The difference in technology between both plants.

The fact that one of the technologies is unique in the world and exclusively
applied in our country.

The impact to be exerted by the new requirements upon the utilities.

Current situation of the reviewing process

Although the reviewing process is yet unfinished and, therefore, the new re-
quirements are still to be issued, the following needs have already been identified as
a result of such process:

1. A plant's integral maintenance program, in the form of a single document, in-
volving the following areas of interest:
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- Organization, planning and management
- Maintenance technologies
- Assessment of the programme's efficiency, evaluation and monitoring
- Specific training of personnel

2. A maintenance programme involving the following attributes:
- A defined maintenance policy established in writing.
- A well-defined organization with a broad safety culture.
- Clear and long-term objectives.
- A clear definition of interfaces between maintenance and other activities,

such as operation and engineering.
- Definite and validated methods for assessing its effectiveness.
- Collection of data on failures and the corresponding engineering evalua-

tion and root cause analysis.
- The establishment and follow up of high labor and quality standards.
- Well-trained and qualified personnel.
- Sufficient facilities and resources.

3. The use of performance indicators belonging to the following categories:

* Processes
* Equipment
* Miscellaneous

4. Application of the reliability-centered maintenance (RCM) method, in agree-
ment with the probabilistic safety criterion already adopted by the regulatory
body, and requiring the plants to develop their own Probabilistic Safety
Analyses.

5. A close relationship between the maintenance and quality assurance pro-
grammes

6. Promotion of the following practices, considered as beneficial for mainte-
nance, by the utilities:

* Self assessments
* Visits by maintenance assistance review teams
* Assistance on outage management
* Human performance evaluation
* Maintenance peer evaluation
* Long-range performance evaluation
* Training accreditation
* Workshops

7. An efficient system for the identification, collection, filing and processing of
maintenance data.

8. Application of maintenance data in backfitting implementation.
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9. Emphasis on the importance of a special management of parts and spare
parts, particularly in the case of the oldest plants.

10. Emphasis on the importance of managerial self assessment towards verify-
ing compliance with the established goals.

Final remarks

The progress attained in the reviewing process concerning regulatory issues
related to maintenance allows for assuming that, considering their relevance, the
needs or criteria identified, as listed above, shall have an influence upon the regula-
tory policy in such field and shall be taken into account in future requirements to be
issued for nuclear power plants and, eventually, in a specific regulatory standard.

Considering the above, it is reasonable to expect that:

• primarily, such policy will focus its demands on pro-active maintenance (as
opposed to reactive maintenance) programmes and on long-term objec-
tives;

• the regulatory body will exert a more strict control upon:

- maintenance issues concerning safety and safety-related components
and systems;

- the validity of the data obtained from the maintenance programme and
used as inputs for the Probabilistic Safety Analysis;

• the regulatory body, either by itself or through independent verifiers, will
verify the effectiveness of the maintenance programmes, using —among
other tools— carefully selected performance indicators.
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