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FOREWORD

The IAEA Operational Safety Review Team (OSART) programme provides
advice and assistance to Member States for enhancing the operational safety of
nuclear power plants. OSART reviews are available to all countries with
nuclear power plants in or approaching operation. Most of these countries
have participated in the programme, by hosting one or more OSART missions or
by making experts available to participate in missions.

Careful design and high quality of construction are prerequisites for a
safe nuclear power plant. However, a plant's safety depends ultimately on the
ability and conscientiousness of the operating personnel and on their tools
and work methods. OSART missions assess a facility's operational practices in
comparison with those used successfully in other countires, and exchange, at
the working level, ideas for promoting safety. Both the plants reviewed and
the organizations providing experts have benefited from the programme.

The observations of the OSART reviewers are documented in technical
notes which are then used as source material for the official OSART Report
submitted to the government of the host country. The technical notes contain
proposals for improvement and descriptions of commendable good practices.
This compilation of 'OSART Good Practices' is intended for wide distribution
to all organizations constructing, operating or regulating nuclear power
plants.

This report is the first of its kind and covers the period January 1986
to June 1989. The next report is planned to cover the period June 1989 to
December 1990.



EDITORIAL NOTE

In preparing this material for the press, staff of the International Atomic Energy Agency have
mounted and paginated the original manuscripts and given some attention to presentation.

The views expressed do not necessarily reflect those of the governments of the Member States
or organizations under whose auspices the manuscripts were produced.

The use in this book of particular designations of countries or territories does not imply any
judgement by the publisher, the IAEA, as to the legal status of such countries or territories, of their
authorities and institutions or of the delimitation of their boundaries.

The mention of specific companies or of their products or brand names does not imply any
endorsement or recommendation on the pari of the IAEA.
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1. INTRODUCTION

1.1 The OSART Programme

The IAEA has customarily conducted expert missions to provide advice and
assistance to Member States on nuclear safety matters. In 1982, the Agency
set up the Operational Safety Review Team (OSART) programme, under which, on
request, international teams of experts carry out three-week reviews in-depth
of operational safety practices at individual nuclear power plants.

There has been a shift of emphasis in work related to the safety of
nuclear power plants in recent years. Previously, attention was concentrated
on factors that affect safety in the design and construction of nuclear power
plants. Today, the primary concern is to ensure that, plants once built, are
operated safely. There is also a growing recognition that mere compliance
with regulatory requirements is not enough to ensure excellence in operational
safety. Accordingly, the IAEA has expanded its services.

The OSART programme, which includes all countries operating nuclear power
plants, is one of the most evident expressions of this effort. OSART teams
comprising of senior experts in the various disciplines relevant to
operational safety visit individual nuclear power plants on request. In the
course of the technical exchanges between reviewers and their counterparts at
the plants, problems are identified and discussed in detail, and possible
solutions and supplementary options are elaborated.

The criteria used by the expert teams as they formulate their conclusions
are based on the best prevailing international practices, and therefore may
be more stringent than national regulatory requirements. OSART reviews should
not be mistaken for regulatory inspections, nor are they design appraisals.
Rather, OSART reviewers consider the operational safety aspects of plant
operation and the reviews are oriented more to management and programmes than
to hardware. Human factors are given particular attention.

OSART reviews are intended to enhance the operational safety of nuclear
power plants by means of pooling operating experience internationally. This
approach, allowing the managers and senior staff of many nuclear power plants
to meet at their working places, is a recent development - at least as an
international endeavour. It is most effective when all countries with nuclear
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power programmes, taking into account the sizes of the programmes, contribute
both by providing experts to participate as reviewers and by requesting
reviews of their nuclear power plants.

Good Practices identified in the course of each review, are communicated
to the plant itself, and also checked for possible applicability elsewhere.
The technical exchange is a true process of give and take.

1.2. Structure of the document
s

OSART teams started to identify good practices in 1986 and have
systematically compiled them since the review at Takahama in 1988.

It is difficult to define a Good Practice. Our current definition is as
follows :

A 'Good Practice' is an indication of an outstanding performance,
programme, activity or item of equipment markedly superior to these
found elsewhere, and over and above the fulfilment of current
requirements or expectations. It has to be outstanding enough to
warrant being brought to the attention of other nuclear power plants as
an example to assist the general striving for excellence.

The term Good Practice may not be the best. The terms noteworthy
practices, exemplary practices, etc., were discussed, but the programme
adopted the name good practices in 1986. It was decided not to change it,
since the term OSART Good Practices is known and used in the nuclear industry.

A standard OSART mission covers eight areas of review. The Good
Practices identified at individual nuclear power plants are here presented in
the normal listing order of these areas:

1. Management, organization and administration
2. Training and qualifications
3. Operations
4. Maintenance
5. Technical support
6. Radiation protection
7. Chemistry
8. Emergency planning and preparedness



Each Good Practice has a title, a justification and a contact address.

Title: How the activity, equipment or programme, etc. is
identified;

Justification: What constitutes its uniqueness, why should it be brought
to the attention of other nuclear power plant operating
organizations;

Contact address: Where additional information may be obtained from (name,
mailing address, telephone, telex and facsimile number).
This can be found in the main text of Good Practices
identified at a specific plant. If there is only one
contact person his/her name is given; if there are two or
more contact persons, their names are given together with a
reference to the particular group of Good Practices with
which they are concerned.

Good practices in this document from the Barsebäck review to Almaraz
review were identified by the OSART experts but the background material was
provided by persons at the nuclear power plants concerned. Good Practices
from the Takahama review through that at Byron were compiled and explanatory
texts drafted by the expert reviewers.

The nuclear power plants at which the Good Practices were identified are
described in Table I.



TABLE I: NUCLEAR POWER PLANTS AT WHICH GOOD PRACTICES
WERE IDENTIFIED IN OSART REVIEWS

No.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

(a)

NPP

Barsebäck
Pickering 1-8
Calvert Cliffs 1-2
Philippsburg 2
Almaraz
Takahama 3-4
St. Alban 1-2
Paks 3
Rovenskaya
Kanupp
Angra 1
Byron 1-2

Unit Power
MW(e)

615
2 x 540
880
1350
900
2 x 870
2 x 1300
440
1000
130
657
2 x 1175

(a)Typev

BWR
PHWR
PWR
PWR
PWR
PWR
PWR
WWER
WWER
PHWR
PWR
PWR

Country

Sweden
Canada
USA
FRG
Spain
Japan
France
Hungary
USSR
Pakistan
Brazil
USA

OSART
review

1986
1987
1987
1987
1987
1988
1988
1988
1988
1989
1989
1989

BWR = Boiling Water Reactor
PHWR = Pressurized
PWR = Pressurized
WWER = Water-cooled

Heavy-Water Reactor
Water Reactor
, Water-moderated

/

Energy Reactor.

The information in the report is presented in three different ways to
facilitate access:

1) the table of contents which presents the Good Practices at the nuclear
power plants visited by OSART teams, in the order of the visits;

2) the listing of the Good Practices according to the eight standard areas
of review, giving the nuclear power plant concerned and the relevant
report page

3)
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1.3. Limitations of the document

This report on Good Practices discovered at nuclear power plants by
OSART reviewers is the first of its kind. Some shortcomings that could not be
remedied include the following:

The format of the presentation differs occasionally from the outline as
given earlier. This is because there was no prescribed format for
recording good practices found in the earlier reviews.

- Some of the Good Practices identified in past years may by now have
become widespread normal practices.

- Not all Good Practices are applicable to all NPPS. Some would be
commendable only under conditions comparable with those at the original
plant.

The subjective element in the identification of Good Practices has could
not be eliminated entirely.

The titles of the Good Practices are those given by the plant.

Since personnel and telephone, telefax and telex numbers may have
altered, some of the information given under contact points may no
longer be valid. The addresses of the participants can be used.



2. SUMMARY

2.1. Management, organization and administration

Noteworthy Good Practices were identified in the 'station management
by objectives', the 'assessment programme1 and the 'performance planning and
review system' by the OSART team that visited Commonwealth Edison's Byron
plant in the USA. Station objectives have been developed for all
organizational units and are more quantitative than qualitative in nature.
Closely related is the quarterly performance assessment by means of an
annunciator panel, with a red, yellow, white and green colour code indicating
the urgency of attention. Regular human performance planning and review are
the third element in this comprehensive management system, uniting managers
and employees in their striving for high quality work.

In the Quality Assurance (QA) subarea, the system of daily, monthly,
quarterly and annual reporting on quality issues at Byron was classified as a
good practice. The issues identified are categorized according to the status
of corrective action taken at the plant. Another good practice at the same
plant is the system introduced whereby manuals for safety related and
significant non-safety related equipment are updated at five year intervals.
At the Almaraz nuclear power plant, the Spanish utility's approach of
'certification of suppliers' was recognized as a good practice since it is an
effective means of ensuring the delivery of continuing quality products.
Another good practice to achieve a high quality of supply at this plant is
having the invoices cleared by the QA section before payment can be made to
ensure that all specifications have been met.

All nuclear power plants reviewed had in place effective QA systems for
verifying the quality of spare parts and consumables; however, a few
additional noteworthy practices were also recorded. Sydkraft's Barsebäck
plant in Sweden has developed an excellent plant modification management
system, fully computerized, to follow the entire modification process from the
original proposal to the revision of documentation. Its outage handbook,
distributed to all contractor foremen, proved to be an excellent tool for
rapid familiarization with the plant's working conditions for expediting the
outage work.

Good industrial safety practices were observed at Ontario Hydro's
Pickering station. Its 'Prevent Accidents and Use Safety basics Everytime"
(PAUSE) programme for enhancing industrial safety by simplifying the analysis



of hazards serves as a good support to this endeavour. At the Almaraz plant
in Spain, the medical service was classified as a good practice owing to the
threefold participation in fostering occupational health by training,
prevention and treatment.

At the Byron plant in the USA, weekly plant walk-throughs that are
jointly undertaken by managers and resident inspectors, and that combine
different viewpoints enable immediate exchange and promote common
understanding.

2.2. Training and qualification

At nuclear power plants and training centres, attention is focussed on
training of the instructors and the use of simulators. Good practices
identified were 'instructors for specialist training1 at Paks in Hungary,
'instructors training programme' at Calvert Cliffs in the USA and courses
lectured by the experts from various NPPs at Philippsburg in Germany. The
approach at Philippsburg provides for experts from plant line organizations,
to participate in specialized and theoretical training as instructors. At
Calvert Cliffs a comprehensive training programme for instructors has been
introduced. The technical competence of instructors is maintained by periodic
involvement in plant activities. Instructors, as licensed personnel, keep
their operator licences and participate in the operator requalification
programme.

Well developed simulator training programmes for operators were noted
at the Barsebäck and Philippsburg NPPs. The operating organization at
Barsebäck, together with the other nuclear power companies in Sweden,
established the Nuclear Training and Safety Centre (KSU) in Studsvik in 1972
as a joint company. The centre is equipped with full scope simulators as well
as compact and part task simulators. The latter two types are used to
supplement the theoretical training at the plant. At Philippsburg there is a
specific training group covering different disciplines to facilitate the
exchange of job related experience during training also.

Another subarea for which particular efforts were noted is the
training of maintenance personnel. Special care is given to the training
facilities. Good practices and examples were recorded in St. Alban's in Prance
facility for maintenance training, Byron's 'laboratories and workshop
equipment', and Philippsburg's 'mock-up training'. At Pickering nuclear
generating station in Canada extensive training manuals cater to the different
needs of the principal station work groups. Their structure of levels
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corresponds to the different depths of knowledge of systems required for the
different positions in the principal work groups. At Almaraz, the OSART took
note of the "training of personnel for refuelling' to prepare for the yearly
outage. This is a programme for training plant personnel and contractors and
is performed in a systematic manner. Training covers the lessons learned
during previous refuelling, quality assurance, industrial safety, radiation
protection, waste reduction and analysis of new tasks.

The systematic approach to training general employees, noted in
Philippsburg's 'general employee training programme' and in Rovenskaya in the
USSR 'continuing training of personnel' contribute to the development of a
safety culture in these plants.

2.3. Operations

Operations is the area in which the second largest number of good
practices identified. Most of these concern the issuing of work orders and
the control of work execution. The OSART team at St. Alban noted a
comprehensive computerized system for issuing work orders and logs, termed the
'work order processing system1.

At Barsebäck there is a so-called 'umbrella system to facilitate
tag-out'. The mechanical components and flow diagrams are subdivided into
different groups termed 'umbrellas' that are used to classify work permits.
In addition, the co-ordination of all work permits is done by the 'seventh
shift. At Pickering nuclear generating station, a set of rules and procedures
contained in a handbook entitled 'Work Protection Code' is followed to ensure
that all work is performed safely.

At Philippsburg and Takahama in Japan, effective means were developed
to ensure that safety related valves are at all times be in the correct
position to be in operating mode and to ensure that, before any change of the
operating mode, these valves and related equipment are put in the correct
position.

The second group of good practices concerns operator tools. At
Philippsburg the emergency control room was found to be exemplary in its
location, design and equipment. At Byron there is a good procedure to control
operational aids and exemplary fire cages are installed in the field that
contains comprehensive sets of fire-fighting equipment. Photographs of the
interiors of locked up radiation zones are displayed near the entrances to the
zones to permit familiarization with the surroundings before entry.



Good Practices were developed at several nuclear power plants in
awareness of the importance of any outage for plant availability and safety.
The operating history of equipment is also an important item to be followed
up. The computerized system at Paks in Hungary was noted as a good approach.
A computer based data recording system at St. Alban for field operator data
evaluation impressed the OSART reviewers.

Concerning operating procedures, Good Practices were noted at Byron,
at which there is a noteworthy format for emergency procedures. Instructions
for the shifts on procedures and modifications are given by the training
department in the control room for each shift on duty. 'Checklists for
different modes of operation' in which the parameters are listed that need to
be checked owing to their importance for different modes of operation, were
also identified as a Good Practice.

Attention is devoted to the transfer of information between the shift
crews and the plant managers, and two Good Practices were noted in this
context: 'Superintendent-shift supervisors meetings' (at St. Alban) and
'rotating job requirements' (at Byron). At Byron, shift personnel are rotated
between the two units, thereby ensuring that operators remain familiar with
the overall plant status.

2.4. Maintenance

Attention to total quality control and extensive preventive
maintenance are considered to be the most important factors in the outstanding
performance achieved at Takahama. Excellent preventive maintenance programmes
were noted also by some other OSART teams. At Pickering there is a system of
'periodic inspection' of the fluid boundary portions of components and related
piping and supports. Its purpose is to provide assurance that the likelihood
of failures that could endanger health and prejudice safety has not
significantly increased since the commissioning of the plant. Also,
Rovenskaya in the USSR has developed a noteworthy 'preventive maintenance
programme'.

Some special items of equipment for maintenance qualified as good
practices, such as the 'snubber maintenance and test shop' at Calvert Cliffs
and the 'testing device for motor operated valve actuators' at Philippsburg.

'Additional calibration of tools used on safety related components' at
Byron is considered a Good Practice.



Planning of maintenance is an important issue, illustrated by Good
Practices, as noted by OSART teams at Byron and Pickering. The 'daily
planning meeting' at Byron is an example of effective planning of the detailed
daily work schedule with a three day rolling window in the master operating
tracking system. Pickering's 'outage planning group' was noted as a good
practice. The group is organized for the eight reactors on site and operates
a database of deficiencies requiring outage for repair, prepares specific
outage logic plans for forced and scheduled outages, and monitors outage
performance.

High priority is also given to the qualification of maintenance
personnel, and Philippsburg's 'licensed maintenance management' was noted as a
Good Practice.

At Byron a good and simple idea was seen for carrying out sensitive
maintenance work and surveillance tests. The relevant procedures have cover
pages in different colours to warn that work could cause a reactor, a turbine
or a generator to trip.

2.5. Technical support

This area had the largest number of Good Practices identified. Special
attention was found to be paid to surveillance testing. Good programmes, well
established practices and useful details were identified. At Almaraz, indepth
analyses are made of surveillance results for rotating equipment. The
surveillance programme and results, including the trending of the results, are
computerized. Trends in vibrations, pressures, flows and temperatures and
alarms when parameters exceed specified values are monitored, and changes are
analysed to diagnose the origins of anomalies before any damage occurs. At
Philippsburg a 'computer controlled system for surveillance testing1 has been
developed which provides for: listing and summary information on current test
procedures; schedules for weekly tests and lists of tests to be done under
various operating conditions; statistics on the due and actual test dates; and
summary results of each test performed. At the same plant, surveillance test
procedures were developed with guidance to be followed in the event of
abnormal occurrences during the test, and outstanding standardization of
periodic tests, execution of inspection and recording of results were
accomplished. Also noted as good practices were the 'computerized monitoring
of containment leak rate' at St. Alban, the 'in-core instrumentation
surveillance testing' at Rovenskaya, and the advanced system for automatic
testing of the reactor protection system at Takahama. At Byron, there is a
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good 'surveillance test programme' with clearly written procedures, an
advanced computerized scheduling programme and systematic review of train
operability requirements before test execution, co-ordinated by a station
surveillance co-ordinator and individual department co-ordinators.

In the subarea of fuel handling, noteworthy practices are Takahama's
'fuel inspection programme1 in which the entire core is inspected yearly with
underwater television equipment and the results are videotaped. Also, an
advanced 'sipping' facility (two systems in parallel) is installed for on-line
measurements (without taking samples) of gaseous nuclides. A sensitive
sipping system is in use at Philippsburg also. At the same plant, remotely
controlled cranes are used for moving irradiated fuel to diminish the
exposures of operators. Televisual and videotaped fuel inspection are also in
use at Byron, where irradiated fuel assemblies, the post-refuelling reactor
core and spent fuel pool inventories are recorded. In addition, tapes are
available on fuel assembly reconstitution, rod cluster control assembly (RCCA)
and RCCA disassembly work.

Event analysis that follows the status of the equipment and reporting is
a valuable support to managers. Good practices noted in this subarea are the
'computerized global operating indices programme' at Almaraz, to monitor plant
performance in production, maintenance, chemistry, radiation protection,
quality assurance, technical support, training, personnel matters and safety.
At both Byron and Takahama there are well developed event analysis programmes
with advanced techniques such as a fault tree analysis and a weighting
process. Human errors are often the root cause of unusual events. At
Takahama, a systematic method for analysis of past experience and especially
of 'near misses' was noted as a good practice.

The availability of computers is important and good maintenance
practices were noted at Philippsburg, where there is an extra cabinet contain
all types of electronic circuit cards used in the reactor protection system.
The cabinet is located near the reactor protection system without being
connected to it. Its continuous use ensures that tested replacement cards are
always available. There is a similar cabinet for spares for the electronic
components of the control rod drive system.

Modifications are an important subarea controlled by technical support
organizations in the plants. The 'design modification monitoring programme'
at Almaraz was noted as a good practice. Design modifications are monitored
by means of three specific computer programs for controlling and monitoring

11



modification proposals, following up on the development of the modifications
and programming the five-yearly modification plans.

In the reactor control subarea, good practices noted were the
'limitation' system at Philippsburg, an automated system which operates
between the normal control systems and the reactor protection system; and the
'reactivity management programme' at Byron, a programme developed to maintain
strict control of any changes to the reactivity of the reactor core
reactivity; and at Takahama, the advanced system for automatic testing of the
reactor protection system. At some nuclear power plants, equipment for
monitoring foreign bodies in closed systems or components is used. At
Almaraz, this was noted as a good practice.

2.6. Radiation protection

The attention given at nuclear power plants to the reduction of
personnel exposure, monitoring of radioactive effluents and volume reduction
of solid radwaste led to the identification of several good practices.

In the first group, a well developed and implemented programme to keep
doses as low as reasonably achievable (ALARA) was noted at Angra in Brazil. A
'dose reduction programme' at Almaraz, comprises prior analysis of radiation
work to be carried out, monitoring of work execution and subsequent analysis
of its results. Well designed systems for entry to controlled areas were
noted at Philippsburg and Byron.

The Good Practices recorded in the monitoring of radioactive effluents
were the 'stack emission monitoring' at Paks, a continuous monitoring of
tritium in the stack carried out with a differentiating HT/HTO sampler; and
the mobile laboratory for environmental monitoring at Philippsburg, whose
function is primarily emergency monitoring and which is equipped with air
samplers, environmental gamma survey meters and a Ge-Li spectrometer. At
Almaraz, the radionuclides in the primary coolant are measured daily. This
effort contributes to the effective monitoring of the fuel status under normal
and failed conditions, and enables the amounts of radioactive effluents to be
kept to a minimum.

The Noted Good practices for reduction of radwaste volume were
'clearances of large components' at Philippsburg; 'log of material released
from the control point" at Angra; and 'non-radioactive waste monitoring1 at
Byron. At Barsebäck the extremely safe storage of low and medium level
radwaste was noted as a Good Practice. The radwaste is kept on site
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temporarily before to being transported to the national respository for
radioactive waste at Forsmark.

2.7. Chemistry

All operating organizations of plants reviewed were aware of the
importance of plant chemistry, especially of water chemistry, for safe and
reliable operation. At Paks thre are on extensive 'research and development
activities' in: erosion-corrosion problems of the secondary side; has a
corrosion investigation programme for the primary circuit established;
transuranium concentrations in the primary coolant were being determined; a
low conductivity measuring device had been developed; and chromatography
applications had been extended. Good practices in water chemistry were noted
at Takahama and Philippsburg, at both of which on-line surveillance of the
water-steam circuit is carried out. In addition, chemical and operational
data are correlated and stored in a computer at Takahama. At Philippsburg,
data from manual analysis are also computer stored. At Byron, a report is
written for each event that affects chemistry and plant operation. From these
reports a duty chemist training book has been developed, which assists in
selecting corrective action to be taken before any action levels requiring
power reduction are reached. At Calvert Cliffs, the Chemistry Section has
developed a formalized programme for performing intercomparative analyses with
laboratories in other plants.

Special attention is given to the content and format of procedures to
obtain reliable results from chemical analyses. At Calvert Cliffs, a
formalized programme for controlling the calibration of instruments used for
both chemical and radiochemical analyses has been developed. The analytical
and radioanalytical procedures are also controlled by the chemistry procedure
system. A well developed chemistry handbook was noted at Kanupp in Pakistan,
with detailed instructions on how and where to take samples and how to execute
the analytical work.

Good practices noted in the subarea of controlling effluents are, for
example, the 'C-14 measurements on various chemicals in exhaust gases' at Paks
and the 'survey of effluent water1 at Rovenskaya in the USSR.

2.8. Emergency planning and preparedness

Concerning emergency response facilities, several good practices were
recorded. 'Automatic dose prediction' and 'first estimate of the radioactive
release via the stack' were noted at Philippsburg. These provide the

13



emergency control authority with an instrument extending far beyond the usual
scope of assessment of radiological contamination in the plant surroundings,
and provide the shift supervisor of the unit concerned with a first estimate
of the accident consequences. At Takahama, excellent emergency communication
equipment is used between the plant control room and the emergency response
headquarters. It enables fast and reliable alerting of the emergency
management and provision of initial information in an orderly manner. At
Rovenskaya, well designed shelters were recorded as a good practice. At St.
Alban the use of pictograms and specific markings to identify the positions of
emergency equipment and exit or access routes was noted.

The efforts at nuclear power plants in organizing emergency response
capabilities can be followed through practices such as 'classified emergencies
in the plant1 with a detailed procedure for making the appropriate
classification and the 'emergency information booklet' for public information
at Byron. The structure and format of the emergency plan were found to be
good at St. Alban. The 'nuclear emergency preparedness committee' at
Pickering comprises the managers at the highest level. This ensures the
necessary support for the effective development and maintenance of the
emergency response capability. At Takahama, also well developed 'emergency
preparedness co-ordination' was noted, including regular auditing of emergency
related equipment, tracking of non-compliance with specified conditions and
formal closing out.

Important also is good liaison with the public and local authorities,
and several good practices were noted in this respect. The operating
organization at Angra issues and distributes a calendar with information on
the immediate emergency response, and population assembly areas have been
designated and marked to facilitate an orderly evacuation process. At Byron
there is a 'joint public information centre', run together with State and
federal agencies, adjacent to its emergency operations facility, which permits
the provision of immediate and comprehensive information to the news media in
the event of an emergency. At St. Alban a good practice of having medical
personnel participate in general public information activities was noted.
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BARSEBAECK

For further information about Barsebäck Nuclear Power Station Good
Practices, contact:
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Barsebäck Nuclear Power Station
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S-5240 21 Löddeköpinge

Tel: 46-724-119
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BARSEBAECK

1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1.1 Outage handbook

To facilitate the outage work and minimize its length, all contractor
foremen receive a handbook 3-4 weeks prior to plant shut-down. This handbook
provides the contractor with information about :

- plant organization
- time schedule

emergency planning
- outage modifications
- alarm signals
- pass and guard routines

industrial safety
- of the contractor responsibilities

fire protection work permits
- work reports

QA and QC
radiological work permit

- marking of welding material
- fire protection work

permit instructions for different types of jobs
how to order spare parts and tools from stores

- practical information

One to two weeks after the handbook has been sent out, Barsebäck gather
all foremen for one day to review the outage plan, the new routines, etc.
Most of the contractors have been involved in outages at Barsebäck before,
which of course, is of great advantage in obtaining a smooth, quick and safe
outage.

The foreman is responsible for informing his workers of all those
essentials they need to know. By doing this, all contractor employees are
well prepared before they arrive to the nuclear power plant/ and consequently
the outage is started quicker and smoother. There is also a safety aspect to
this. A contractor familiar with the safety and working routines also has a
better possibility of accomplishing a qualified job. Further, the plant
superintendent has a QA meeting with all contractors during the first day of
the outage to emphasize the importance of safe and qualified work.

1.2 Plant modification management system

The administration of large and complex systems is significantly
improved with up-to-date technology. The reason for wide appreciation of the
modification management system is: highly adaptable software and tailor-made
screens allowing easy handling and smooth operation.

One way of defining a modification is to say that it is a change, which
affects the documentation of the plant. Giving it a thought, we realize that
modification management is an extensive field demanding careful
administration. If not, both control and clarity are easily lost. Excellence
in storing and sorting facts, as well as presenting them clearly, is an area
in which computers can be of real help.

18



BARSEBAECK

Our computerized modification management system covers the entire
process from idea, or problem, to documentation. On different screens a
certain modification can be followed all the way through the process by
everybody concerned. The screens show the contents of symbolic "boxes", each
containing specific information. The "boxes" are as follows:

The Propose Box is where a proposal is initiated and described.
- The Survey Box contains a central screen showing all key

information such as persons and departments involved, economical
aspects of the modification, and future treatment before
documentation.

- The Department Boxes with tailor-made screens showing every step
that a department must take when treating a modification.

The Question Box, available to everybody, is where anyone can ask
any question imaginable by stating conditions for inclusion on a
list e.g. "list all installed modifications". You can
furthermore decide by which parameters the list shall be sorted,
other parameters to be included and numerical fields you wish to
have summed up.
The Peek Box which offers the possibility of looking at any
screen without being able to change anything.

The Reward Box which keeps track of the rewards offered to
persons whose ideas or proposals deserve extra attention.

We would be happy to be able to provide more information about our
computerized Modification Management System in the form of a small recently
completed brochure.

19



BÄRSEBAECK

2. TRAINING
2.1 Use of Simulators

Barsebäck NPP has for a long time recognized the importance of
simulator training. Together with the other nuclear power companies in
Sweden, a company, known as Nuclear Training and Safety Centre (KSU), was
founded in 1972, to build and operate full-scope simulators. One of the
simulators at KSU is an exact replica of Barsebäck Unit 1.

The full scope simulator provides "hands on" training in total plant
control during normal operation, transients and accidents. The training
programme for the control room operators is very extensive. It ends with a
six week basic course in the full-scope simulator. The simulator is also used
for retraining of the control room operators 5 to 3 days per year, for
training of people involved in the On-site Emergency Organization, and for
people in the Central Safety Review Committee.

As a supplement to the full-scope simulator and to enhance the effect
of the classroom training at the plant, we use a "compact" simulator and two
part task simulators.

The compact simulator emphasizes plant concept rather than its control
and provides deeper understanding of plant dynamic behaviour. The simulation
results are presented on four CRTs and used as basic material for further
discussions.

Two part task simulators have been developed to provide further
improvement of manipulative skills in selected plant control systems. One of
them simulates the turbine control system and the other simulates the reactor
pressure control. The equipment used for the simulator is an exact replica of
the equipment in the control room.

Both the compact simulator and the part task simulators are used
basically as a supplement to the theoretical training at the plant.
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3. OPERATION
3.1 Co-ordination of all work permits by seventh shift

To fulfill the working time agreement in Sweden, it is necessary to
have six shifts in rotation in the control room. In Barsebäck NPP there are
seven shifts in rotation.

All shifts rotate according to a schedule of seven weeks. Every shift
works 21 shifts in the control room and 9 days normal working hours.

Shift Schedule

Week 1
2
3
4
5
6
7

M
F

E
N
D

Tu
F
N

E
D
D

W
F
N

E
D
D

Th
F
E
N

D
D

F
F
E
N

D
D

Sa

E

N

Su

E

N

F = 7.00 a.m.
E = 3.00 p.m.
N = 11.00 p .m.
D = 7.50 a.m.

- 3.00 pm
- 11.00 p. m
- 7.00 a. m
- 4.30 p. m

During 5 of the 9 days (week 6 above) one shift is responsible for all
jobs concerning the work packages e.g.:

evaluating the work scope
- preparing and writing the work permits
- preparing the proposed tag-outs
- proposing and performing retest requirements

the treatment of the work permits
time planning of the different jobs

- etc.

The on-duty shift supervisor in the control room is responsible for all
work permits and has to sign them before they are handed over to the
maintenance personnel. Having a normal operating shift that prepare the work
packages helps the on-duty shift to accept the proposed work permits.

3.2 Umbrella system to facilitate tag-out

The mechanical components and flow diagrams are divided into different
prefixed groups. We call these groups "umbrellas" and use them to classify
work permits. This facilitates the administration of the outages very much.
Each system normally comprises 3-8 "umbrellas" per unit. The "umbrellas" are
all of different sizes. For example one umbrella comprises only one object
and others comprise whole systems. The "umbrellas" are identified by a system
number and an associated sequence number.
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3.2 Umbrella system for equipment tag-out (contd.)

There are procedures prepared for the establishment (tag-out) and
re-establishment of the "umbrellas". The procedures control and identify the
limits of each "umbrella". The procedures also indicate the sequence of the
measurements for introduction. When an "umbrella" is established, all
maintenance jobs can be performed inside the boundaries of the "umbrella".
Instead of tagging-out every work-permit the umbrella is established.

The "umbrellas" are clearly indicated in the flow diagramms, so that
limits are quite recognizable. Additionally, the different objects are stated
in each "umbrella". From the system schedule one can see when each umbrella
is to be established. The schedule gives a good survey of where in the plant
works are going on and when these works must be ready in order that the main
schedule can be kept.
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6. RADIATION PROTECTION
6.1. On-site radwaste storage

The Barsebäck nuclear power plant has developed their storage of low-
and medium active radwaste into an extremely safe storage. The radwaste is
kept here temporarily prior to being transported to final storage at Forsmark.

The storage contains 274 cells. The cells are segmented and designed
to receive 24 bitumen barrels per cell (4 x 6). By having segmented cells an
accident can be handled more easily and its extent may be limited to a single
cell.

A lot of effort have been put into fire and radiation protection. Below
the storage cells there are carbon dioxide injection devices. Smoke detectors
are set to start the carbon dioxide sprinkling system automatically. In case
of fire, the carbon dioxide concentration in the cells will be more than 56%,
which is well above American standards, for example.

Above the storage cells, is also furthermore a foam sprinkling system
which in less than two minutes fills the room with foam one meter above the
cells to put out any fire.

The overhead crane is run by a portable remote control system. Since
it is portable, the operator is not limited to a control room but is able to
move freely in the storage area. The operator manoevres the overhead crane
from behind a radiation protection shield, by means of four movable TV
cameras. The pulley block is able to rotate, allowing the operator to examine
the condition of the bitumen drums. The overhead crane also, slows
automatically in certain critical positions, to minimize the risk of damaging
the bitumen drums.
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For further information about
Good Practices at Pickering Nuclear Power Station contact;

Mr. Anthony R. Lees
Technical Superintendent
Pickering Nuclear Generating Station
P.O. Box 160
Pickering
Ontario L1V 2RS
CANADA

Tel: 416-839-1151 Ext. 3559
Fax: 416-839-1151 Ext. 4997
Tlx: 069-21520
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1.1 PAUSE (Prevent Accidents Use Safety Basics Every time) Programme

This is a programme to enhance conventional safety by simplifying the
analysis of hazards. The hazards are divided in the five safety basics/ i.e.
identify, eliminate, control barriers, protection barriers, and minimize
injury consequence.

Training in safety basics is given to all staff. The PAUSE poster is
introduced and its use is explained. It is reviewed from left to right and
the appropriate elements are checked off and actions taken to put them in
place before the job is done. This examination of the PAUSE poster is also
done in preparing procedures and in the investigation after an accident.

The profile of the PAUSE programme is maintained by having the pause
poster mounted in many locations in the plant and offices, using it in
specific safety training material, e.g. confirmed spaces and also for case
studies during safety meetings.
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2. TRAINING
2.1 Training manuals for Work Groups

It is station policy that all employees are to be trained to a standard
which ensures they can perform their job in a competent manner. To meet this
need/ station system training manuals are used.

The station systems training manuals are prepared by the Technical
Section and are reviewed by the Training Section to ensure appropriate content
and quality.

The example training manuals reviewed and commented upon by the 1987
OSART team were formatted as described below primarily to cater to the
different needs of the principal station work groups which are operators,
mechanical maintainers, and control maintainers. The manuals are also
segregated by level to cater to differences in the depth of knowledge of
systems required for different positions in the principal work groups.

Level 4 station systems - common to all work groups

These provide introductory systems training for all work groups. The
content is typically:

- the purpose and function of the system
the location of major components

- the purpose and function of major components
how the system fulfills its function with respect to the station
as a whole.

Level 4 - station systems operators

These are written for a limited number of systems where the operators
knowlege must be more extensive than that of other work groups. The operation
of certain station systems is controlled to a significant extent from the
field. The field operator must therefore receive extensive training in these
systems. Such station systems training manuals make extensive reference to
the operating manuals.

Level 3 - Station systems operators/mechanical maintainers/control maintainers

Separate station system training manuals at this level are written for
each group.

The major difference between Level 3 and Level 4 training manuals is
that Level 3 are job specific. They contain the information and description
of the operation or maintenance that is performed by specific work group.
They extensively reference the operating and maintenance manuals. They also
discuss trouble shooting and problem solving with respect to the specific
system.
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2.1 Training manuals for Work Groups (contd.)

Level 2 - station systems - operators

These manuals are used as the course material for the operator and
shift supervisor licensing programme.

The approach used is that there should be a Level 2 training manual for
each operating manual.

The Level 2 station systems training manuals are divided into two
parts. Part A deals with the normal operating state. Part B training manuals
deal with abnormal system operation and also integrated plant abnormal
operation.

The content of the Level 2 part A manuals is

- Objectives
- Purpose of the system
- Description of the system
- Principles of the operating manual

The content of the Level 2 Part B - abnormal operation

Objectives
- Response to trips and alarms
- Loss of auxiliary services

Non-standard operation

The content of the Level 2 Part B - integrated plant operation

- Objectives
- Concerns and consequences

Goals of the overall procedure
- Intent of the specific steps and sequences.
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3. OPERATIONS
3.1 Systems isolation and worker protection

A set of rules and procedures contained in a handbook entitled "Work
Protection Code" is followed to ensure that all work is performed in a safe
environment.

Safe working conditions are established by isolation and de-energization
of equipment. The guarantee of safe conditions is set down in a document
called a Work Permit which is issued by the authority controlling the
equipment to the party who is to perform work on that equipment. The
following steps are involved.

a. The applicant for a Work Permit places a request for work protection
and is responsible for identifying the nature of the intended work,
the hazards in the work area and the equipment to be isolated.

b. The authority controlling the equipment is responsible for preparing
the work permit. Two qualified people are involved in the
preparation and verification of the work permit, each conducting an
independent assessment of the requirement of the isolation for the
work.

A supplementary document known as an "Order to Operate" is used to
specify the items necessary for the isolation, to verify these items
and to record the application of the isolation of the equipment.

c. On completion of the isolation, the work permit is issued to the
Work Projection Holder who accepts this as a guarantee of a safe
work environment.

Long term status log

The original practice in the station was that during each night shift the
unit's first operator would compile a handwritten list in the station log book
of all noteworthy items pertinent to operation of the unit. This list became
long with time and laborious to rewrite, it was transferred to a word
processor, modified less frequently, including the short list of new items
gathered in the unit log summary.

This long term status log is now a useful operating aid.

It is divided into sections such as Nuclear and Conventional. These are
subdivided into, on the Nuclear side, reactivity, protective, emergency core
injection, regulating moderator, heat transport, etc. Under each subsection
are listed any abnormal system conditions, important deficiencies are noted,
jumper records installed, modifications completed and reference to operating
instructions. All steam and water leaks are noted in a separate category;
any safety hazards that are awaiting corrective action are collected and
listed.
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3.1 Systems isolation and worker protection (conta.)

A final section contains a list of all work protection documentation in
effect on the unit.

The long term status log contains only items expected to be in existence
for several weeks. It does not replace the original documents, used to
control the operating configuration of the plant/ but does provide a useful
aid to the Unit First Operator in giving ready reference to the overall status
of the plant.
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4. MAINTENANCE
4.1 Photographs of test equipment

The Control Maintenance Department uses a large number of special tools
and test equipment. This test equipment is stored by equipment number by
non-technial staff in a general stores facility. In order to retrieve
specific test devices from the stores the control technician can only refer to
the equipment number of the device. To facilitate the selection of the
correct instrument, a number of binders have been setup with photographs of
the instruments giving the essential specifications.

4.2 Outage planning groups

The station has one planning section for all units on the site. There
are eight 540 MWe CANDU units plus a significant number of auxiliary plants
and systems. The planning section is divided into planning units, one for
each four unit station, and one dedicated to outages on each four unit station.

The outage planning unit is responsible for detailed planning of the
actual outage by provision of production work schedules. In addition, the
outage preparations and clean-up phases are handled by this group and not the
planning unit that is responsible for operating units plan.

The specific products of the outage planning unit are:

- database of deficiencies requiring an outage to repair
- specific outage logic plans for forced outages and scheduled

outages
monitoring of outage performance

- reporting on outage on completion of the work and identification
of areas for improvement in future

4.3 Periodic inspection

The purpose of periodic inspection is to provide assurance that the
likelihood of a failure that could endanger health and safety has not
increased significantly since putting the plant into service.

The scope of periodic inspection is considered to include the fluid
boundary portions of components, and piping and supports which comprise:

a. Systems containing fluid which directly transports heat from
nuclear fuel.

b. Systems essential for the safe shutdown of the reactor and/or the
safe cooling of the fuel in the event of a process system
failure. (Process systems are systems associated with the normal
operation of a nuclear power plant).

c. Other systems or components, the failure of which could
jeopardize the integrity of systems a. and/or b.
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4.3 Periodic inspection (contd.)

The scope of the standard is:
a. Definitions of the rules and requirements for periodic injection of

pressure containing components and their supports which form part
of a nuclear power plant.

b. Coverage of failure aspects, classification of areas subject to
inspection, responsibilties, provision for access, inspection
techniques and procedures, personnel qualifications, frequency of
inspection, documentation, records, evaluation of inspection
results, disposition and repair requirements.
A complete periodic inspection as required by this standard is made
within a 4-year period commencing one year after the generation of
first net power. This inspection is distributed evenly as far as
it is practical, over the specified period.

Subsequent periodic inspections are planned for time intervals that do
not exceed 1/3 of the design operational life of the plant or 10 years,
whichever is shorter and are carried out over the last half of the inspection
interval. However, the actual intervals of subsequent inspections are
determined in consulation with Atomic Energy Control Board (AECB) and the
Ministry of Consumer & Cooperative Relations (MCCR) based on the results of
the preceding inspections and operational history of the systems.

All systems and components are categorized according to:

a. stress intensity level

b. size of failure

Combination of these two factors determine the inspection category (A,
B, Cl, C2) which in turn defines the requirements (extent) of the inspection.

A document known as the periodic inspection programme document is
prepared which describes all aspects of the inspection.

After each periodic inspection a report describing the work done,
equipment used, qualifications of the inspection personnel and results is
prepared.
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5. TECHNICAL SDPPORT
5.1 Test frequencies

Test programmes have been defined for special safety systems and safety
related process systems. Separate documents have been compiled which list the
specific signal or function that is to be tested and the frequency with which
the test is to be carried out.

The basis of the testing programme originates in the design phase of
the plant when safety design matrices are prepared which analyze the failure
of components in various accident scenarios. Also system fault tree analysis
is carried out. The failure frequency targets for certain events or
combinations of events, for example a loss of coolant accident with impaired
containment are based on public dose limits specified in the regulator siting
guide for a particular plant. The test frequency is calculated for initiating
signals and active components based on this failure frequency.

The test frequencies are further compared with generic values for
component failures published by IEEE and Military standards.

Analysis of sensitivity of the failure and its consequence are carried
out to ensure that all test frequencies are on the conservative side.

The test frequencies are continually reviewed and compared with the
test results.

5.2 Reactor shutdown systems

Pickering NGS-B design incorporates the following special safety
systems:

a. Shutdown system No. l (SDS1)
b. Shutdown system No. 2 (SDS2)
c. Containment system
d. Emergency coolant injection (ECI) system.

These systems are independent in design and operation and, to the
greatest possible extent, free from operational connection with any of the
process systems, whose failure might require the subsequent action of the
special safety system.

Since it is assumed that any of the special safety systems may fail to
perform its required function when called upon to counteract a single process
system failure, the plant design ensures that the release of radioactive
material to the environment will be within the limits derived from the Siting
Guide for such circumstances.

The provision of two reactor shutdown systems permits the assumption
that at least one will operate following any single process failure for which
both are designed to be effective.
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5.2 Reactor shutdown systems (cont.d)

Credit is not taken for operation of both shutdown systems acting
together.

Each special safety system is designed for an unavailability of less
than 10~3.

Instrumentation and logic for special safety systems

Each process and nuclear measurement loop essential for the operation
of a special safety system contains redundant features, usually triplicated,
such that a single loop component or power supply failure will not
incapacitate the operation of the safety system. The design approach
emphasizes isolation between loops of different channels and between the
different safety systems. This is achieved by the use of separate transmitter
mounting racks, electrical cubicles and power supplies for each channel.

Design Philosophy related to achieving full independence between the
two shutdown systems

The design philosophy applied to the two shutdown systems is to keep
them independent of each other and independent of the regulating system.

Functional independence is achieved by the adoption of two different
shutdown principles; solid shut-off rods for the first shutdown system and
injection of a poison indirectly into the moderator for the second shutdown
system.

Geometric or physical independence of the shutdown systems is achieved
by having the shut-off rods inserted vertically in the top of the reactor and
the poison injection tubes inserted horizontally in the side of the reactor.
Ancillary mechanical and process equipment is similarly kept apart. The
shut-off rod drives are above the reactor, whereas the poison supply system is
to the side of the reactor. The measurement elements of the two shutdown
systems are geometrically separated. The active elements of the shutdown
system no. 1 are located in the control equipment room of the control centre,
with the readout devices, manual trip buttons and the trip test facilities
located on the main control panel. The active elements of the shutdown system
no. 2, with the readout devices and manual trip buttons, are located in each
unit emergency control centre. Shutdown system no. 2 can be monitored, tested
and actuated from the main control panel.

Shutdown System No. 1 (Shut-off Rods) - Mechanical description

Twenty-eight vertical shut-off rods using cadmium absorber elements are
provided to shut down the reactor. They fall into the reactor, under gravity,
inside a perforated zirconium alloy guide tube in response to a shutdown
signal.

The stainless-steel sheathed cadmium absorber element is supported by a
stainless steel cable which is wound on a cable drum inside the shut-off rod
drive mechanism. The vertical location of the absorber element is determined
from a position indicator fastened to the drum shaft.
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The cable drum is driven by an electric motor through a gear train
engaged by an electromagnetic friction clutch. When the clutch is
de-energized the drum is released and the element falls/ unwinding the cable.

Trip system description

The purpose of shutdown system no. 1 is to rapidly and automatically
terminate reactor operation in the event of a process malfunction that could
affect the public and plant personnel.

The selection of parameters is such that there are redundant sensing
parameters where practicable for all categories of process failures identified.

The system trips the reactor by dropping 28 spring-assisted shut-off
rods, with a total static worth in excess of 74 mk negative reactivity, when
any two of the three independent protective channels are actuated by any of
the following conditions:

a. Heat transport system pressure - high
b. Heat transport system gross coolant flow - low
c. Heat transport system outlet header temperature - high
d. Startup count rate - high (initial operation only)
e. Reactor power - high
f. Rate of log neutron power - high
g. Reactor building pressure - high
h. Steam generator level - low
i. Heat transport system pressure - low
j. Boiler feedline pressure - low
k. Manual
Shutdown System no. 2: (Liquid Poison injection) mechanical
description

A fast poison injection shutdown system is provided in addition to the
shut-off rods. The poison is gadolinium nitrate which is dissolved in heavy
water and is held in six tanks in the accessible area outside the reactor
vault piping.

Pressurized helium is contained in a vessel which is isolated from the
poison tanks by triplicated quick-acting helium valves. Opening of the valves
forces the poison rapidly into the moderator.

The tubes and nozzles within the reactor core are of zirconium alloy
and are provided with suitable orifice holes oriented so as to produce a
maximum rate of change of reactivity.

Trip system description

The purpose of shutdown system no. 2 is to rapidly and automatically
terminate reactor operation independently of shutdown systen no. 1. The
system trips the reactor by injecting liquid poison into the bulk moderator
when any two of the three independent protective channels are actuated by any
of the following conditions:
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5.2 Reactor shutdown systems (conta.)

Trip system description

a. Heat transport system pressure - high
b. Heat transport system outlet header temperature - high
c. Heat transport system pressure drop across the core - low
d. Reactor power - high
e. Rate of log neutron power - high
f. Reactor building pressure - high
g. Steam generator level - low
h. Heat transport system pressure - low.

5.3 Performance indicators

Performance targets have been derived in the key result areas as
defined by management objectives for the station.

These targets are determined each year and are modified based on past
performance, new requirements that have to be met, changing social values or
industrial standards.

The document identifying these targets is issued each year. Each
quarter the station Technical Report compiles the actual experience in each
area and tabulates the results versus the target.
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Nuclear emergency preparedness committee

This committee consists of:

Senior Vice-Président, Operations
- Vice-Président, Production
- Vice-Président, Design and Construction

Vice President, Corporate Relations

This committee meets at least twice per year, with the corporate
Emergency Preparedness Coordinator acting as Secretary, The committee
receives an update of the state of preparedness, including such items as:

a) results of major exercises
b) new developments in technology
c) progress in implementing long-range plans
d) proposed changes in regulatory requirements

Policy decisions are made, and the necessary resources are allocated by
this group. The involvement of the highest level of management in policy
decisions ensures the necessary support for effective development and
maintenance of the emergency response capability.
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For further information, contact:

2. Training Mr. J.M. Yoe
Supervisor
Training Support Unit
Calvert Cliffs Nuclear Power Plant
Lusby, MD. 20657
USA
Tel: (301) 260-4499

4. Maintenance

or

Mr. Kevin Cellars
Procurement and Contracts Coordination
Calvert Cliffs Nuclear Power Plant
Lusby, MD. 20657
USA
Tel: (301) 260-4828

Mr. Don Nickerson
Mechanical Maintenance
Calvert Cliffs Nuclear Power Plant
Lusby, MD 20657
Tel: (301) 260-4824

5. Technical support

or

Mr. Keith Huffman
In-service Inspection
Calvert Cliffs Nuclear Power Plant
Lusby, MD 20657
Tel: (301) 260-4850

Mr. Barth Doroshuk
Performance Engineering Unit
Calvert Cliffs Nuclear Power Plant
Lusby, MD 20657
Tel: (301) 260-4803

7. Chemistry Mr. Peter T. Crinigan
Chemistry
Calvert Cliffs Nuclear Power Plant
Lusby, MD 20657
Tel: (301) 260-4729

8. Emergency Planning
and Preparedness

Mr. Thomas E. Forgette
Supervisor - Emergency Planning
Calvert Cliffs Nuclear Power Plant
Lusby, MD 20657
Tel: (301) 260-4996
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8. Emergency Planning and Preparedness (contd.)

or Mr. R.K. Seiberling
Manager - Emergency Preparedness
Institute of Nuclear Power Operations
Suite 1500
1100 Circle 75 Parkway
Atlanta, GA 30339-3064
Tel: (404) 953-3600

or Mr. William D. Magwood, IV
Manager, Nuclear Programme
Edison Electric Institute
1111 19th Street, NW
Washington, DC 20036-3691
USA
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2. TRAINING
2.1 Training programme for instructors

A performance programme exists for developing the instructional skills
of training instructors and maintaining their technical competence. The basis
for the programme is a job analysis originally initiated by the Mid-Atlantic
Nuclear Training Group (MANTG). Using statistics from the job survey,
recommendations from the MANTG generic analysis, and Calvert Cliffs
supervisory input, a list of tasks requiring initial and/or continuing
training was generated. From this list the programme was sequenced, and
terminal objectives were written.

This initial instructor training course, as currently designed, takes
approximately two weeks to deliver. Topics addressed include application of
adult learning theory, job and task analysis, objective-writing, methods of
delivery, lesson plan development, media and materials, platform skills,
questioning techniques, and test item construction/testing. Instructors are
required to apply newly-acquired skills to generate actual lesson
assignments. Critiques of presentation skills in both lecture/discussion and
hands-on sessions is accomplished by use of videotape.

Instructors must be certified for instructional and technical
competence before they conduct training without supervision. Certification
includes both successful completion of the initial course and a satisfactory
observât ion/evaluat ion.

The continuing training programme is based on tasks indicated for
periodic retraining in the job analysis, feedback from trainee and supervisory
evaluations of instructors, updates on training-related changes, and approved
requests by instructors. The curriculum includes motivational techniques,
instructional system design, and discussion and facilitation techniques.
Emphasis is again placed on application and critique of skills learned.

Technical competence is maintained by planned periodic involvement in
plant activities. Instructors of licensed personnel maintain their operator
licenses, including participation in the operator requalification programme.

References: MANTG Instructor Job Analysis (Copywright MANTG/GPUN)
Instructors (Calvert Cliffs Nuclear Training Section Procedure)
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4. MAINTENANCE
4.1 Spare parts control

All safety related requisitions/orders are reviewed by engineering and
undergo an additional review by QA personnel.

All safety related orders are prepared by Engineering Procurement
Coordinators. The order is then reviewed by an engineer to ensure that the
appropriate technical and quality requirements have been stipulated in the
order. In addition, the entire package is given an independent review by
Quality Assurance personnel before placing the order with the vendor.

All changes or deviations to the orders undergo a similar review to
ensure that any vendor changes/deviations receive the appropriate level of
engineering and quality assurance review.

4.2 Snubber maintenance and test shop

The Snubber Shop is maintained by two plant personnel. The lead man is
a senior machinery mechanic and the other is a machinery mechanic. The lead
man is responsible for writing the quarterly preventive maintenance schedule
and planning the work that is scheduled. This is sent to the scheduling group
to be incorporated in the overall Plant schedule. During outages, four to six
additional personnel are assigned to the Snubber Shop.

There are two size classifications of snubbers for testing purposes:
small bore, 1-1/2" to 6" diameter
large bore, 10" diameter

The plant has three snubber shops:
- small bore contaminated snubbers, 45' auxiliary building
- small bore non-contaminated (clean) snubbers, 27' south service

building.
- large bore non-contaminated snubbers, 12' south service building.

All three shops contain the equipment to perform functional tests and
rebuild specified size snubbers. Most of the snubbers that are pulled to be
tested, are replaced by an identical rebuilt snubber, purged and calibrated
prior to the removal. This reduces the time the snubber and piping are
considered out-of-service. All work and parts for the snubbers are treated as
safety related. The valve block serial number and cylinder serial numbers are
used for traceability in the paperwork system.

42



CALVERT CLIFFS

5. TECHNICAL SUPPORT
5.1 Ultrasonic data recording and processing system

The reactor pressure vessel (RPV) maintains a unique place among the
nuclear steam supply system components because its failure is unacceptable.
The assumption of incredibility of vessel failure is a requirement of nuclear
power plant design and operation. Therefore, accurate detection and
characterization of vessel flaws is essential. In order to meet these
examination needs, the Ultrasonic Data Recording and Processing System (UDRPS)
was used in conjunction with the ASME Section XI RPV examinations. The UDRPS
provides unique capabilities in flaw detection and sizing as well as permanent
archival storage of 100% of all the ultrasonic data on laser optical disk.
The UDRPS has demonstrated greater sensitivity than is possible for
conventional examinations.

The UDRPS has also been used in the inspection of selected steam
generator tubes, steam turbine and generator rotors and steam turbine disks.
In 1986, UDRPS data was used to requalify a fossil plant generator rotor,
whereas it would have been condemned based on fracture mechanics analysis of
conventional ultrasonic data. Baltimore Gas & Electric has used UDRPS since
1988 as part of routine turbine/generator rotor bore non-destructive
examination (NDE). Anticipated applications include generator retraining
rings and a variety of welded pipe systems. The application of UDRPS has
served as a valuable improvement in the development of better and more
effective in-service inspection (ISI) methods.

5.2 Machinery condition monitoring programme

Calvert Cliffs Nuclear Power Plant (CCNPP) has implemented a machinery
condition monitoring programme as part of their effort to ensure continued
reliability and availability of systems, structures and components throughout
the life of the plant.

Over the years, the industry as a whole has invested significant
amounts of both manpower and dollars into activities such as preventative
maintenance programmes, surveillance programmes, in-service inspection
programmes and others in an effort to ensure that "critical" systems,
structures and components are meeting functional and regulatory
specifications. These various activities were and are continued to be looked
at as independent maintenance rather than as a basis for collecting,
integrating and evaluating operational performance of those "critical"
systems, structures and components.

CCNPP management and staff recognized that the vast amounts of data
collected in the field from the above mentioned maintenance activities could
be screened for their contribution to providing indication of performance
degradation. Based on this "screening", data could then be trended and when
degrading performance is observed, take actions to correct the downward trend
in performance, and therefore, approach the maintenance activities in a
pro-active manner rather than reactive.
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5.2 Machinery condition monitoring programme (cont.d)

Initially, these efforts centered solely around vibration and lube oil
analysis results. This programme is currently under expansion to include all
pertinent preventative maintenance activities, site surveillance activities
and in-service inspection results.

CCNPP Machinery Condition Monitoring Programme has been derived around
the philosophy of being able to take operational "pictures" of systems,
structures and components that would be based on trended field data. These
"pictures" will show whether or not a system, structure or component is
operating nominally or if degraded performance was occurring.

CCNPP is currently modifying software already in use at Calvert Cliffs
to trend vibration data so that any data could be trended. Additionally,
CCNPP is defining the software requirements to enhance the database management
system currently in use to improve the reporting capabilities and better
manage the vast amount of data that will be handled in the Machine Condition
Monitoring Programme.

The complete programme is scheduled to undergo functional testing in
early 1990.
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7. CHEMISTRY
7.1. Analytical procedures

Analytical and radioanalytical procedures are controlled by the
Chemistry Procedures System. As such, each procedure must be carefully
researched, reviewed, and formally validated before it is approved for use.

Each analytical procedure includes:

Statements of purpose, scope and applicability
References

- Prerequisites - including apparatus needed for the determination and
potential interferences,

- Safety precautions,
- Requirements for record keeping, and
- Step-by-step instructions for performing the determination.

The step-by-step instructions are deliberately written in a detailed
manner to ensure that the analyses are performed correctly and that potential
variations in analytical results because of differences in techniques between
individuals is minimized.

Each technician using an analytical procedure must be trained on that
procedure and complete a formal qualification process before he/she is allowed
to perform that procedure.

7.2 Intercomparison programme

The Chemistry Section has developed a formalized programme for
performing intercomparison analyses with other laboratories. The purposes of
this programme are to enhance the quality of laboratory results by detecting
bias in analytical/radioanalytical procedures or individual technician
performance, as well as promote a general appreciation of the need for quality
results.

Outside laboratories participating in this programme include Baltimore
Gas & Electric's fossil plant laboratories and laboratories at other nuclear
facilities. The programme includes those analyses performed primarily on
safety-related systems/components as well as those performed on
non-safety-related systems/components.

A Quality Control Officer is assigned to direct this programme. This
individual is a member of the chemistry staff who is not involved in the
routine day-to-day activities of the laboratory, except in their official
capacity as Quality Control Officer. The Quality Control Officer prepares
blind samples to be analyzed by in-house and outside laboratories. This
individual is also resposible for monitoring and reporting the results of the
programme.
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7.2 Intercomparison programme (conta.)

Typically, a blind sample is prepared by the Quality Control Officer
who distributes the sample to participating laboratories. The participating
laboratories analyze the sample and detail the results to the Quality Control
Officer, who then evaluates performance. Outcomes are reported on each
laboratory and results are discussed. Our intercomparison programme also
requires that we analyze blind samples prepared by the other participating
laboratories.

The ranges of concentration of each sample are matched to those
typically expected in plant systems. The sample matrix is also adjusted to
match that expected of plant samples.

7.3 Calibration programme

The Chemistry Section has developed a formalized programme for
controlling the calibration of instruments used for both chemical and
radiochemical analyses on samples from both safety-related systems and
components. This programme is designed to ensure that all analytical
equipment is functioning well so that a high degree of reliance can be placed
on the results.

Periodic calibrations of each analyzer are performed. More frequent
"calibration checks" (in addition to quality control standards) are used to
ensure that the instruments calibration has not changed. The frequency of
calibration and calibration checks are based on the expected stability of
each instrument (see table). The frequency for the less stable instruments
may be increased as appropriate.

TYPICAL CALIBRATION CHECK FREQUENCIES

INSTRUMENTS FREQUENCY

a. Atomic Absorption Spectrophotometer Each use

b. Gamma Spectrometer Daily Energy Check
Weekly Efficiency Check

c. UV/Visible Spectrophotometer Monthly
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Videotapes for Emergency Planning & Preparedness

Baltimore Gas & Electric Company has developed a four part video tape
for emergency planning and preparedness. Each part is about 15 minutes long.
The series is used for initial training of offsite responders (State and local
emergency response personnel) and periodic retraining. Parts I, II and III
apply to all emergency positions and functions. The fourth part is specific
to an organization or function.

Part I; This section introduces the series. It provides a description of
how electricity is generated, including hydro-electric and steam driven
generators. It describes the fission process and how it generates heat, then
looks at the pressurized water reactor. The three water systems (primary
coolant, secondary steam cycle and bay water cooling through the main
condensers) are addressed through pictorial aids then the viewer is taken on a
camera tour of the facility to see actual systems and piping associated with
the power station.

Part II: Entitled Radiation Exposure, this section gives a review of
radiation in the environment and in day to day living. It compares radiation
exposures from various sources including medical application. A medical
doctor defines radiation and describes its affects on the human body (limited
to alpha, beta and gamma radiation). The interview covers the varieties of
cell affects that can occur, what cells are most affected, and what
populations are most sensitive to radiation. Information is provided on time,
distance and shielding relative to exposure and what to do in the event of
radioactive contamination of the person. Finally, emergency dosimetry and its
use is described.

Part III: Part III presents fundamental aspects of the emegency plan. It
describes the four emergency classifications, Unusual Event, Alert, Site
Emergency and General Emergency. Release characteristics are described;
plume is defined; 10 and 50 mile planning zones are defined and the planning
basis for each is reviewed. The overall organization responsible for fixed
nuclear facility emergency response is presented: the utility, local and
State agencies, and Federal Agencies. The role of each is discussed relative
to the four emergency classifications.

Part IV; This part shows actual responsibilities for a specific organization
or function. As such, one part IV video tape is prepared for each.

8.2 Emergency Planning & Preparedness information exchange

Baltimore Gas & Electric Company cooperates fully with other utilities
with regards to emergency planning and information exchange. Periodic
meetings are held by people responsible for planning. Gatherings occur for
areas; such as a three state area where utilities are all part of a common
power grid, regions based on the Nuclear Regulatory Commission's regional
breakdown; and, nationally. Meeting agenda's are developed in advance of the
gathering and typically the outcome is summarized or published in whole at the
meetings conclusion.
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2. TRAINING
2.1 Course lectures by experts from various nuclear power plants

Nuclear Research Center Karlsruhe organises the courses for NPP
personnel in different areas (Nuclear Engineering School). Experts from
various nuclear power plants lecture on subjects of plant systems and
behaviour. In this way, excellent cooperation between the plants and the
research institute has been established. Courses cover subjects such as:
energy release and thermohydraulics, radiation protection in nuclear power
plants, industrial safety, accident management measures, radiation protection
in work surveillance, operational performance of LWRs, etc.

2.2. 160 hour programme for shift personnel

According to the Federal Republic of Germany regulatory guidelines, a
three-year programme for maintaining skills of personnel with shift
responsibilities has to be prepared and submitted to the authority in advance.
A minimum 100 hours per year is required. The power plant developed and
implemented the programme having a duration of 160 hours.

2.3 Mock—up training

If tasks are to be performed in high radiation fields, use is being made
of models and mock-ups, either on the premises or at the training center of
the plant's manufacturer. The work itself is video taped for feedback and
instruction to colleagues.

2.4 Composition of simulator training group

The simulator course composition for competent shift personnel is
usually such that the members of a shift crew train together at the
simulator. Simulator training groups are composed of different disciplines
from the departments, ensuring exchange on job-related experience during
training. This widens their insight into the systems, controls, limitations
and safety features of the plant.

2.5 Exchange of operational experience with other NPPs

Station management strongly supports exchange of operating experience on
the same function level, either directly with a other nuclear power plants, or
by way of working parties in institutes like the VGB. Feedback to personnel
with professional interest on the matter concerned is an important aspect of
this programme. Information gained in this way is fed back to training if
appropriate.

For the operations department there are
- regular meetings of the operations managers' working groups

meetings of the training managers
information exchange between shift supervisors and shift
supervisors of the other nuclear power plants; and,

- exchange of experience of all shift crew members with other NPPs in
Germany and France.
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2.6. General employee training programme

The Regulatory Body Guidelines refers to the training of people (own
employees and contractors) working on the nuclear power plant in addition to
control room personnel and the plant's management and superintendents.
Section managers are responsible for execution of the necessary training and
retraining. All activities are documented (computerized) and if, for any
reason one does not have the necessary training on time, he is refused
entrance to the plant.

The general employee training covers the following subjects:

general plant description and organization;
- radiation protection;
- industrial safety including work protection and work in confined

spaces;
- fire protection and prevention;
- fires;

security measures (plant access procedures);
emergency planning and preparedness (alarm plan), and,
quality assurance.
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3. OPERATIONS
3.1 Location of find equipment for the emergency control room

The emergency control room is housed in a separate building which is
equiped with a separately monitored entrance. This building also houses the
most important parts of reactor protection systems in separate locked rooms
which virtually preclude any intentional or unintentional circumvention of
important interlocked systems. Moreover, there are four additional diesel
engines for emergency electrical supply and emergency feedwater in the
building. It should be noted that this building is located at a distance of
approximately 200 meters from the emergency supply diesel building.

In the emergency control room and in the building itself additional
operating manuals, flow sheets, keyboard (monitored) and for use only in case
of emergency, tools, communication systems are provided. There is a small
pantry, resting place and restrooms installed in the building.

3.2 Indication of isolation measures on safety systems

Isolated systems are clearly and visibly marked by tags attached in the
main control room, in the associated switching cabinets, and at the system
isolation point in the field, using the identical number code.

The shift staff executes this tagging procedure with great care.

A white notice board indicating all of the isolation measures performed
on safety systems is installed in the main control room. This shows clearly
that, at a given point in time, isolation of components will be implemented in
one safety redundancy only and that no other redundancy will be affected. The
management entering the main control room as part of its routine tour will
also have an immediate overview of any isolations implemented in safety
systems.

The shift staff is familiarized with intended system modifications both
orally and in writing on time.

3.3. Assignment of the systems to shift supervisors

Each KKP2 system is assigned the personal responsibility of a shift
supervisor independent of his shift duties. Any maintenance outage or
modification planned or worked on his system receive his personal care to
ensure they are properly executed, and that associated operating manuals and
drawings are modified accordingly. This special arrangement allows the shift
staff to influence and participate in necessary plant modifications.
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3.4 Plug—in and key store system for safety systems valves

A clear overview of the current status of the plant is available in the
main control room at any time. The positions of all motor-operated and
important manually operated valves are displayed in the main control room.
This is complemented by a highly effective key interlock system for position
control of manually operated valves in safety related systems. This key
interlock system was installed after the TMI accident.

The operation of manual valves in safety systems requires a specific
plug-in key stored in a locked key cabinet in the main control room. This
ensures all valves are locked in their required position whenever the key is
stored in the control room. After this key is inserted in the valve lock, it
cannot be removed unless the valve is in the correct prescribed position. In
particular at shift turnover, this method allows shift supervisors to exercise
control by checking the number of keys still available in the control room
cabinet and to determine whether a manual valve in a safety system has been
operated and whether it is in other than the correct position.

In addition, during refuelling outages (when there is a great number of
contract staff in the plant) those standby systems which may be required for
cooling and monitoring the plant are continuously operated. This approach
ensures functionability at any time and safeguards it from being reduced by
non-detected third-party interference. Remote monitoring of manually actuated
valves will occur in exceptional cases only.

3.5 Coding system

Systems and rooms are coded, using both a unified alphanumerical code
and clear text featuring abbreviated designations of the system functions.
With this method erroneous identification of systems and components is
extremely unlikely.
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4. MAINTENANCE
4.1 Licensed maintenance management

Three upper maintenance management personnel have held operating
licenses and the position of shift supervisor on unit 1. The experience
gained hold in this position gives the maintenance department the distinct
advantage of knowing and understanding concerns from an operator standpoint,
and being able to properly response to operator's needs in a timely manner.

4.2 Testing device for motor operated valve actuators

A good practice identified in the electrical shop is the use of a
testing device for motor-operated valve actuators which enables electrical
personnel to perform a complete functional testing of an actuactor, including
full load torque and switch setting and checkout before installation on the
valve.

4.3 Work control system

The work control system used at Philippsburg is an extensive
administrative system used to identify material deficiencies and control
completion of work. This system is very impressive. The success of this work
control method can be attributed to the following elements:

- A well written procedure with flow charts and areas of responsibility
exists for the work control system.

Every employee is required to promptly inform the control room or his
supervisor of any plant deficiency that may be observed.

The shift supervisor approves and is aware of all work on the unit.

- The work authorization form in use clearly describes the scope of work
required by answering the questions: when did the deficiency occur; what
was the plant status when the deficiency occurred; and, how was the
deficiency identified. In addition, a comprehensive description of the
deficiency is provided.

- A comprehensive technical clarification section is reserved on the work
authorization form to describe the work to be done in addition to what
department complete the work and any special requirements or hazards
that may be countered in completing the work. This section also
includes the radiation exposure estimates and the monitoring and special
radiation requirements to be used for the job.

A section of the work authorization form and supplemental pages are used
to document the outage boundaries for the equipment to be serviced.
This section is also used to perform the functional testing of the
equipment after repair. In addition, a tagging system is used to ensure
that outage boundaries cannot be violated.
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The work is accomplished through the use of an effective priority system.

A well defined signature authorization system exists in the work
authorization process to maintain strict control over the work being
accomplished.

Use of the comprehensive work control system installs pride and
ownership in the employees at the site, and has resulted in a plant that has
an excellent material condition. In addition, the flow of the work
authorization is such that high priority jobs are carried out in a timely
manner.

4.4. High bay storage areas

High bay storage areas are used in the warehouse with mechanical lifts
to retrieve parts and components. There are six lines of mechanical lifts to
retrieve parts and components. There are six lines of high bay storage areas
(approximately 30 feet high) with 400 stock locations per bay. A matrix has
been developed and entered into the computer that is used for locating parts
and components stored in high bay areas in addition to locating empty areas
where new incoming items may be stored.

4.5 Programme for purchasing selected pieces of equipment

For some large pieces of equipment, such as the emergency diesel
generator, circulating water, and condensate pumps, a spare component has been
purchased and is available as a stand-by spare. During a refuelling outage,
the entire component is removed and replaced with the stand-by spare. During
non-outage times the component that was removed is overhauled and put in
storage until the next outage, when it will be used to replace the same
component on the next system. An example of this was observed in the cooling
water pump house. A second large pump in use in the cooling water pump
house, and a second large pump has been overhauled and is stored in plastic
sheeting awaiting the next outage.

The purchase and use of some selected piece of equipment as replacement
spares such as the cooling water pumps and the diesel engine has enhanced the
effectiveness of the preventive maintenance programme.
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5. TECHNICAL SDPPORT
5.1 Standardization of periodic tests, inspection and recording of results

All periodic tests and inspections are done in a uniform manner using
common scheduling and standard routines for test execution. Also, test
procedure format, results recording, and record handling are standardized.
Tests of a different significance and importance are classified in different
categories: nuclear safety related tests, personnel safety related tests,
plant performance related tests, safety valve tests, and pressure vessel
inspections and tests. Tests belonging to each category are listed separately
and are identified by a code which indicates respective category. It is
therefore readily determined which tests are part of the licensing basis and
require special control.

5.2 Computer control led system for surveillance testing

The plant has developed an advanced computer control system for
surveillance testing. The system provides the following:

- A listing and summary information on current test procedures

- Schedules for weekly tests and lists for tests to be done in
various operating conditions

- Statistics on the due and actual test dates

Summary of results of each test performed in the past (easily
retrievable by test number and date)

- Selected information for annual test report.

5.3 Test procedures with guidance for dealing with abnormal occurrence
during the test

The surveillance test procedures have the following commendable features:

Specific preparatory steps are included for verification and
recording of each component state which may change in connection
with the test. At the end of the test the record is used to return
the system or component to its original state.

Some procedures provide guidance on actions to be taken to ensure
personnel or plant safety in the event of an abnormal occurrence
during the test (e.g. safety valve sticks open).

5.4 'Limitation system1

The automated system which functions between normal control systems and
the reactor protection system, called "limitation system" is tested completely
with the help of the computer. The movable test station includes a computer
interface unit with a large number of electronics circuit cards. The
interface unit is hooked up to an electronics cabinet containing the system to
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be tested. The computer initially verifies correct test connections and then
automatically runs all operating modes of the system. Alarms expected during
the test in the control room are listed in the test procedure and can easily
be compared against the procedure during and after the test. Testing of these
systems would not be feasible manually because it would be too time consuming
and the probability of human errors would be high. The same test computer is
also used to test electronics circuit cards which perform analog calculations
as part of the reactor protection system.

5.5 Extra electronics cabinet

The plant has an extra electronics cabinet which contains all types of
electronics circuit cards used in the reactor protection system. This cabinet
is located near the reactor protection system equipment and is in continuous
test operation, functioning like any protection system (but not connected to
the reactor protection system). If any card in the reactor protection system
fails, the replacement card is taken out of this test cabinet and used to make
the repair. A new one from the store shelf is then put in the test cabinet in
its place. This ensures that tested replacement parts are always available
and ready for use. Other uses for the test cabinet are computer monitored
long term behaviour of the parts in testing, training of electronics personnel
and fast trouble shooting (any suspected failure can be readily checked by
operating the component in question in the test cabinet). A similar test
cabinet also exists for the electronics part of the control rod drive system
to simulate control of a drive motor.

5.6 Sensitive fuel sipping system

The plant staff has developed a sensitive fuel sipping system which is
also safe to operate. If fuel leaks are suspected, based on coolant
radioactivity, the entire core is sipped during refuelling in less than two
days. The central part of the system consists of two parallel sipping
channels which are open from the bottom. This direct connection with the
refuelling pool water, ensures that coolant is not lost from the bundle during
sipping and no overpressure can occur.

The fuel temperature is raised in the sipping channel by 20°C which is
adequate to expel iodine and cesium from a leaking fuel rod. A specified
amount of water is collected from the coolant which is pumped from the sipping
channel through a small diameter pipe connected to the channel lid. The water
sample is driven through a three stage paper filter: mechanic, anion and
cation filters. The first stage removes corrosion products, second and third
stages capture the fission products to be measured. Papers are dried with an
air flow before transporting them to a multi-channel analyser. The water
samples are returned to the fuel pool. Fuel rods that are leaking are later
identified in the defective bundles by eddy current testing. If the bundle is
to be reloaded, the leaking rods are replaced by intact ones.
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5.7. Cranes for irradiated fuel

Cranes for handling irradiated fuel are equipped with completely
redundant drive systems/ hoists and brakes, and they are tested annually with
simulated load, as required by KTA Regel. To avoid accidents in brake tests
with full simulated load, the plant staff has developed a device for testing
the brakes alone. Separate brake tests are always done before integrated
load tests.

5.8 Fast computer hardware repairs

Fast computer hardware repairs are ensured with spare parts which are in
continuous idle run in the computer rooms. Availability of additional spare
parts is guaranteed by supplier contracts for ten years.
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6. RADIATION PROTECTION
6.1 Station introductory booklet

The station's introductory booklet outlining the necessary procedures to
be followed by visitors and KKP contractors workers is excellent. It is
obvious that the design is well-thought out.

6.2. Entry controll to the area - (automatic control)

Entry to the controlled area (i.e. areas in which radiation fields may
be expected) is monitored by means of a coded ID card identifying the employee
and by a Dido which he picks up at random from a rack where 1000 of the NlCd
powered Didos are stored and charged.

When the employee enters the turnstiles to the controlled area, he
inserts his ID card and the Dido into an electronic gate. If any restrictions
apply to him, access is denied (e.g. access cancelled by RP; accumulated dose
greater than monthly, quarterly or annual administrative limits; radiation
protection re-qualification overdue; radiation worker medical exmaination
overdue).

The Dido alarms when it registers one preset dose rate or four
successively higher integrated doses. At KKP 2, these are set at 3000 mSv/h
(the limit for entry to key-controlled access restricted areas) and at 250,
500, 1000 and 2000 mSv (RP staff can change these alarm settings for special
requirements). This obviates the need for alarming area gamma monitors in
potential high radiation areas, although such monitors are installed at KKP 2.
To leave the controlled area, the employee inserts his ID card and Dido into
an electronic turnstile/reader. The maximum dose rate he was exposed to and
the total dose he received is available for display. The total dose is sent
to a central computer. The Dido is re-zeroed automatically and any changed
alarm settings are reset to the standard ones at the same time. The RP
manager reviews a list generated every day of any alarm levels that were
exceeded, and takes appropriate action.

After reviewing the performance of available direct reading dosimeters
and finding them unsuitable for KKP needs, RP staff specified their
requirements in 1983 and contracted to have this system designed, built,
tested and approved by the State authorities.

6.3 Internal contamination screening monitor

The station uses an internal contamination screening monitor
(8x5x2 in3 Nal: sensitivity of about 200 Bq of Co-60 in the lungs) to
decide whether incoming contractor personnel should be counted in the Whole
Body Counter before starting work at KKP.
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6.4 Clearance of large components

In order to clear a large component for inactive release, sample
sections are taken, stamped flat and Ge(Li) analyzed to determine whether the
specific and total radionuclide limits are met. With this method about 650 Mg
of steel scrap (components replaced shortly after Unit 1 was placed in
service) have been cleared as inactive waste. This is considered to be a
cost-effective method.

On occasion, this measurement is also done with the whole-body counter.
For example, fibreglass insulation has been checked in this manner.

The volumes of treated waste arising from Unit 2 are typically one-tenth
of those from Unit 1. In the approximately 30 months KKP 2 has been in
service, 157 single 200 L drums have been sent to storage.

A specially constructed building with a capacity of about 7000 drums
serves both units.

6.5. Remotely operated drum handling

All drum handling is done by remotely operated equipment to minimize
radiation dose. In 1986, this was only 8.6 mSv for all waste management
activities.

6.6. Mobile laboratory

The environmental monitoring programme is designed and operated by the
Chemistry Section. Results are reported by the CS manager.

The station has equipped a van as a mobile environmental laboratory,
whose function is primarily emergency monitoring. It is equipped with air
samplers, environmental gamma survey meters and a GeLi spectrometer.

Once a month, the mobile lab is used to obtain and analyse routine
environmental samples so that staff retain familiarity with the measurement
technique.
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7. CHEMISTRY
7.1 Computerized chemical parameters

Data provided by automatic chemical monitoring and by manual analysis
are stored in the memory of a central computer that is linked to eight
terminals, two of which are kept at the disposal of the Operation Section for
consultation.

Only plausible values of chemical parameters are accepted by the
computer which knows the margins around the values under normal operating
conditions. If necessary, margins can easily be changed; abnormal values are
accepted after three input confirmations. The computer produces trends for
all parameters, listings for daily reports, coloured graphs for monthly and
yearly reports. The efficiency of this system is such that any parameters for
any periods can be retrieved within a few minutes.
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Automatic dose prediction

An essential factor for assessing the hazard to the population is the
knowledge of the radiological situation. The Nuclear Reactor Remote
Monitoring Network (KFü) is highly suited for this purpose. In particular, it
compiles dose rate measurements from 30 different measuring points around the
plant/ along with some in-plant data, like those from the emission monitoring.

The KFü generates dose predictions automatically, on request or if a
given alert level is exceeded. With this monitoring network the disaster
control authority has an instrument at its disposal reaching far beyond the
usual scope of assessment of the radiological situation in the surroundings.

The video display unit (VDU) of this system does not directly correlate
the dose prediction with the emergency planning sectors.

8.2 First estimate of the radioactive release via the stack

If an incident occurs, the first assessment is made by the shift
supervisor of the unit concerned, the documents available in the control room
for this purpose, and the corresponding instrumentation is highly suited to
reach a clear and timely assessment.

The alarm order, for instance, includes a simple graph to assist the
evaluation of criteria relèvent for initiating a pre-alarm or a full alarm,
the instruments in the control room show the unit Gy.h'-'-.m̂  h~^- as one
value, which means that the exhaust air volume rate has been taken into
account, in the display. This enables a fast estimate of the radioactive
release via the stack.

8.3. Emergency cabinets at the plant
The equipment for coping with fire, radiation accidents and injuries

available at central locations of KKP 2 is exemplary.

Twenty-six emergency cabinets are distributed all over the plant making
it possible to reach the appropriate equipment in case of need, at any given
place and in the shortest possible time.

8.4 Nuclear support service company

One remarkable feature of controlling emergencies on site and in the
area surrounding the power plant is the Nuclear Support Services (KHG mbH)
operated by the German nuclear utilities, which is located some 20 km away
from KKP in the immediate vicinity of the Nuclear Research Centre in
Karlsruhe. This service company provides equipment, material, and staff for
controlling emergency situations. Its general operability has already been
tested.

Nuclear Support Services is also ideally suited to carry out
radiological measurements off site. Its mobile command unit has a direct
telephone line to the operating organization.
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For further information, contact:
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1.1 Approval of invoices by QA section

The Almaraz nuclear power plant believes that quality assurance
requirements are an essential part of the supply process, and supply is not
considered to be complete until those requirements are entirely satisfied. In
order to maintain control of these aspects, the purchasing system for
equipment and services incorporates measures which prevent payment of supply
invoices until all applicable criteria have been fulfilled and in particular
quality assurance criteria.

In general terms, the procedure followed for receipt and acceptance of
supplies is as follows:

When a piece of equipment is delivered it is inspected by quality
assurance technicians who check the physical features of the equipment
and inspect the quality assurance documentation. If a service is being
supplied, an interview is held to ensure that it has been performed and
documented satisfactorily;

Once a piece of equipment has been accepted, an acceptance form is sent
to the Purchasing Section to inform them of this. This section, when it
has received approval from quality assurance, circulates the relevant
invoices for payment. They have to be stamped by the Quality Assurance
Section to show they have been accepted before payment is made. For
services there is no acceptance form, and the invoices sent by the
supplier are submitted for approval to the section which received the
services and the Quality Assurance Section. The Quality Assurance
Section must also endorse these invoices before payment is made.

1.2 Probabilistic safety assessment

The Almaraz nuclear power plant is implementing a level 1 probabilistic
safety assessment which also takes into account external risk caused by fires
and analysis of the reliability of the containment systems.

The organizational structure in charge of executing this project
comprises personnel from the plant itself, engineering specialists from the
country, and a foreign assessment organization. The main aims of the Almaraz
plant participating in this project are to ensure the work itself and the
results obtained are of high quality, to guarantee that modelling of the plant
is as accurate as possible, and that the conclusions of the investigation, or
future update, can be easily incorporated.

In order to achieve these objectives, the Almaraz plant is supervising
all activities of the project; it is responsible for administrative
management, and it is taking part in the technical side to ensure that, in the
future, it will be able to maintain, use and update the PSA.

Given the nature and scope of the project, it was deemed necessary that
a head of shift with extensive experience in operation of the plant take part
to ensure that the assessment incorporated an extensisve knowledge of plant
systems and operating practices; equally, the corrective actions arising from
the PSA can be incorporated more readily in the design, procedures and
operating practices of the plant.
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1.2 Probabilistic safety assessment (contd.)

By decision of the Nuclear Safety Council the project, from the start,
had the services of two experts from the Council whose job it is to implement
a continuous process of assessment which will help ensure the final
acceptability of the assessment without requiring reanalysis or substantial
changes in modelling after the project is finished.

1.3 Certification of suppliers

At the beginning of the eighties the Spanish nuclear power plants set up
an owners' quality assurance group, which subsequently became part of UNESA's
Nuclear Group. The main aims of this group are to establish the most
consistent quality assurance policy possible, to arrange for exchange of
experience, and to achieve optimum co-operation for the pursuit of joint
objectives.

One of the activities performed by this group is the certification of
suppliers. In this way it is easier to find firms who, spurred on by the
incentive of being included in the list of suppliers for all Spanish nuclear
power plants, are inclined to satisfy the requirements of those nuclear power
plants. Also, the setting up of unified quality assurance programmes
acceptable to all plants has great advantages when it comes to the joint use
of equipment or spare parts, reduction of costs due to incorporation of
quality assurance programme features, improvement of reliability and, in
particular, inspiring confidence that imposed requirements will be met since
these requirements are the same for all clients.

The joint certification of suppliers is done via interviews held by
members of the owners' group. The results are presented and discussed by
representatives from all the nuclear power plants and they decide whether the
supplier in question will be included in the list of approved suppliers. This
list also reflects any comments made or limitations which may have to be set.
Independent of this joint certification, each owner is at liberty to impose
special additional conditions in his own plants.
1.4 Medical Services

This Medical Service has three main functions.
(a) Training
The Medical Service collaborates with the Training School Section to
provide first aid training for operating and contracted personnel. The
Section has a lecture hall, audio-visual material, and brochures, etc.
Health campaigns are implemented periodically.
(b) Prevention

The Section also collaborates with the Radiation Protection and Safety
Section in the study and prevention of work accidents, professional
ailments, radiation overdoses etc. The Medical Service also performs
check-ups on operating personnel when they enter on duty and periodic
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check-ups thereafter, and it inspects the medical reports on contracted
personnel and issues certificates of suitability based upon those
reports. It has well-trained personnel, and adequate clinical
facilities and equipment. It is a medical surveillance centre for
personnel exposed to ionizing radiation in the course of their work, and
is officially recognized as such by the Ministry of Health and Consumer
Goods subject to a report to the Nuclear Safety Council.

(c) Assistance

The Medical Service has the following full-time personnel: two doctors,
three technical medical assistants, one administrative assistant, one
ambulance driver. During normal operation at the plant, the working
hours are 08.00-18.30 Monday to Friday. Outside these hours there is a
reserve health team on call via a paging system between 18.30 and
08.00 and on Saturdays, Sundays and holidays.

During refuelling, the Medical Service has technical medical assistants
on duty 24 hours a day in the clinic.

The Medical Service provides the following services:
- Assistance in the event of illness during the working day;

- Assistance with a conventional work accident;

- Assistance with an accident/incident involving radiation. It is
recognized officially as a level 1 centre by the Ministry of Health
and Consumer Goods, subject to a report to the Nuclear Safety
Council, for the assistance of those injured and contaminated by
radioactive elements and ionizing radiation.

It has a staff well-trained to perform these functions and adequate
equipment and facilities, an ambulance for cases where the sick or injured
person has to be transferred to a local hospital, or a level 2 hospital
(Gregorio Maranôn de Madrid) in the case of an irradiated or contaminated
person who is judged by the doctor and the head of the radiation protection
safety service to require such attention.

69



ALMARAZ

2. TRAINING
2.1 Training of personnel for refuelling (yearly outage)

The training of plant personnel and contractors for refuelling
activities is programmed work and it is performed in a systematic manner.
Courses have been run structured around the specific needs of each group
depending on the tasks which those groups have to perform during the
refuelling outage. There follows a breakdown of the periods of training
required for various groups:

High- and medium-level plant staff and the heads of the various
contracts - one-day course given by plant management;

- Contracted radiation protection technicians, with experience of
previous refuellings, hired to assist radiation protection staff in
the plant - one-week course;

- Training and approval of new contracted radiation protection
technicians - two-week course;

Engineering, instrumentation and control, mechanical and electrical
maintenance - one-day course;

Safety personnel - two-day course.

Training on refuelling activities also covers the lessons learned during
previous refuellings, quality assurance, industrial safety, physical safety,
radiation protection procedures, programmes to reduce waste, and analysis of
new tasks during refuelling.

To reduce dose levels to contracted personnel who have to work in the
steam generators and at the head of the reactor vessel, simulators are used to
practise the tasks which have to be performed in areas where there are high
levels of radiation such as the one cited above.
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3. OPERATION
3.1 Operational surveillance

In the Almaraz nuclear power plant all personnel on the operating shift,
with the exception of the foreman, are obliged to complete a ledger in which
they note down important operations or incidents which have taken place in
their area of work. These operating ledgers are checked by the immediate
superior of the operating shift.

The following members of the operating shift have an operating ledger at
their place of work:

- Shift supervisor
Assistant shift supervisor
Reactor operator
Turbine operator

- Turbine assistant
Reactor assistant
Waste treatment operator

- Externals (operations support)
Each day the copies of the operating ledgers from the three shifts of

the previous day are collected by the technical office and sent for inspection
to the head of operation before being finally archived in the general
archive.

The joint inspection of all of the ledgers by the head of operations
gives the latter a full picture of the current state of more important and
routine work in the plant. It also helps him analyse the correct relation
between work ordered by the operators and their assistants, work sequences,
implementation times etc., and at the same time to detect possible faults in
the performance of jobs which are connected, and make available the necessary
resources to correct them.
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5. TECHNICAL SUPPORT
5.1 Comparison of planned and actual times for refuelling activities

Ever since the first refuelling of Unit 1 (1984) the Almaraz nuclear
power plant has been comparing the planned and actual duration of refuelling
activities. These comparisons provide feedback which helps improve
co-ordination and to make programmes more precise (programming improvement).

Thus, for the last four refuellings, the actual time differed from the
planned time by no more than two days.

These results, which are an end in themselves, also have the following
effects:

Less uncertainty when it comes to starting work and incorporating
contracted services;

- Better co-ordination since all personnel taking part know what
activities are being performed at any point in time;

Assist management make decisions with regard to possible changes in
programming.

In order to make these comparisons one must know the real duration of
all activities initially programmed which involves major data collection
work.

5.2 Monitoring of foreign bodies in closed components

Both internal and external experience show what major damage can be
caused in plants when foreign bodies are left by mistake, in closed equipment
or components, when the latter are returned to operation. Consequently, the
Almaraz nuclear power plant uses written procedures into all work in closed
components (steam generators, moisture separator-reheaters, turbine,
cross-under, heat- exchangers, tanks, etc) to ensure that nothing is left
inside the component or piece of equipment once the work has been completed
and the equipment closed up.

Before work is started the piece of equipment or tool to be used is
inspected to verify that it has been correctly assembled and that the nuts and
screws have been properly tightened.

Where various organizations or firms are performing work on the same
component one after another, when one is finished he sends the component on to
the next person stating on a form what equipment and tools have been left
inside (for example, nozzle dams and drainage bungs in steam generator water
tanks).

Once the work has been completed a check is made to ensure that all the
equipment, tools and implements which were used have been recovered.
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Before the piece of equipment is closed up a visual inspection is made
by the main supervisor or work co-ordinator to ensure that no foreign body has
been left in the component, and this is certified on the relevant form.

5.3 Reduction in dampers

In 1982 the Almaraz nuclear power plant started a programme to reduce
the number of dampers installed since, although their numbers were similar to
those in other plants designed at the same time, they were nevertheless
noticeably greater than in other plants of more recent design. At first/ the
various plant design types were re-evaluated using the same calculation
methodology as in the initial design, though an integrated calculation system
was applied which allowed all stress hypotheses to be analysed together
(seismic, thermal, dead weight, etc.). This first phase was implemented for
some medium-power plants with prior formal analysis.

Subsequently, by 1984, for the re-evaluation of the high-power plants
and outstanding analyses of medium-power plants, the decision was made to
apply the ASME's Code Case N-411 together with the integrated calculation
system. The application of Code Case N-411 allows greater degrees of damping
to be employed in the analysis using certain response aspects.

The main objectives to be achieved by reducing the number of dampers
installed in the Almaraz nuclear power plant are as follows:

- Reduced maintenance and inspection requirements both during
refuelling periods and during operation, with consequent savings in
expenditure, time, personnel exposure.

Improved plant safety owing to the reduction in the number of
active elements and therefore, in the probability of failures
occurring in the event of an earthquake.

It has been estimated that the damper reduction programme will enable
80% of the total of 3000 dampers installed in the two units to be

eliminated. When the plants are reanalysed changes to the current supporting
structures in the plant are minimized.

In view of the characteristics of the plants to be analysed, the damper
reduction process has been divided into four phases:

Phase 1: Medium-power plants with prior formal analysis;

Phase 2: High-energy plants with a class 1 zone;

Phase 3: High-energy plants without a class 1 zone;

Phase 4: Medium-energy plants with no prior formal analysis.

Final completion of this programme is currently planned for 1993.
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5.4 Analysis of surveillance systems for revolving equipment

The good practice with regard to surveillance of revolving equipment
(pumps or ventilators) is the use of a computer program running on a PRIME
computer, the main functions of which are:

To monitor trends in equipment operating parameters, vibrations,
pressures, flows, temperatures, etc.;

- To give an alarm when parameters exceed preset values based on
manufacturer's specifications and/or operating experience;
To analyse changes in vibration spectra in order to diagnose the
origins of anomalies before determining the levels of damage to
equipment;

- To keep an historical archive of all tests performed on revolving
equipment.

This activity is implemented using a portable data acquisition system
(microprocessor) which registers the parameters being tested for on-location
and subsequently transmits them automatically to the program in the main
PRIME computer via an IBM-PC personal computer.

5.5 Design modifications monitoring programme

In the Almaraz nuclear power plant monitoring of design changes is
performed by three specific and systematic computer programs, though other
controls do exist within the framework of more general computer programs such
as requests, work schedules, etc.:

- The first program is used to control and monitor design modification
proposals put forward by plant personnel. It contains the dates and
most important stages of each proposal from the point where it is put
forward to the point where it is sent to the Engineering Department for
preparation of the modification, or announcement of its realization
"as-built" in the plant;
Administration of this program is the responsibility of the Technical
Support Section and is done on one of the Section's personal computers;

- The second program contains all the design modifications put forward by
the Engineering Section. It keeps track of the development of the
modification from the point where it is proposed to the point where it
is implemented in practice;

Updating of each of the areas contained in the program is the
responsibility of various sections in the plant and is done on the
organization's central computer;
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The third and final program relating to design modifications is called
the quinquennial modifications plan, and it is used to programme all
design modifications which are to be implemented within the next five
years. It is divided by implementation period and breaks down in the
main into outage periods and periods when the units are in normal
operating regime;

It is constantly being updated, even though there is a general annual
revision. Monitoring is done on the Technical Support Section's
personal computer.

5.6 Computerized global operating indices programme

Since 1987 the Almaraz nuclear power plant has been running a programme
which monitors operating indices at the plant in line with the criteria laid
down by INPO, IAEA, and its own management, the aim being to monitor plant
operation more efficiently.

The programme monitors plant behaviour in the production, maintenance,
chemistry, radiation protection, quality assurance, technical support,
training, personnel and safety areas by observing changes in a series of key
parameters.

The programme collects data on a centralized basis using a personal
computer, meaning that the data are not accessible to all personnel. A report
is published every month for the management where the monthly changes,
accumulated changes during the year, and established objectives from the start
of the year are presented for each of the parameters using graphs, in order
that the management can easily identify trends and the status of each one of
the indices by comparison with planned levels.

As has been stated already, these data are put into a personnel computer
which uses a graph generation program to produce an individual record for each
of the parameters being monitored; it also keeps a historical record which can
be used to observe changes in parameters over a particular period.

Once the data has been processed using this program, graphs are
generated which can be viewed individually on the computer monitor, or
outputted on paper via the printer, having the option of producing them in
colour or in black and white improving the quality and helping interpretation
by varying the presentation and design of the bars.

At the end of each exercise, the results obtained are analysed and
compared with results obtained by other plants in the country and foreign
plants; on the basis of these data, after the programmed activities for the
next exercise have been analysed, the objectives for that exercise are set for
each one of the indices.

The plant keeps this programme constantly abreast of modifications
introduced by international organizations and management requirements to
ensure that it continues to be an important management tool.
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6. RADIATION PROTECTION
6.1 Daily measurement of radionuclides

The technical operating specifications for the Almaraz nuclear power
plant require that the 131i ̂ose equivalent be measured every seven days and
that the value for E be determined once a month; this information is used to
determine the maximum permissible value for measured gamma activity which is
monitored every 72 hours.

The excellent performance of modern Ge detectors and the speed of the
spectrum resolution program available at the Almaraz plant mean that complete
isotopic analyses can be performed every day, so that not only fission
products, but also corrosion and activation products are monitored more
frequently.

Management of the database generated by all of these data allows one to
perform continuous and exhaustive analysis of the radiochemical state of
the RCS, including the monitoring of trends via graphs obtained from the
chemistry computer.

Co-ordination between the engineering, results, chemistry and
radiochemistry sections helps optimize monitoring of the condition of the
fuel; two computer programs are used for this: VAINAS and VALORA.

The VAINAS program (IrX-ES-13.01) uses the isotopic analyses to perform
the following functions:

Determination of the number of cladding faults and their scale
using the data on 131I, 133I and 134I;

Determination of the burnup zone where the defective claddings are
situated using the 13^Cs/134Cs ratio.

This program is implemented on a monthly basis, and/or when the
Chemistry Section signals that there has been a change in iodine values.

The VALORA program (IrX-ES-13.02) performs the following functions:

Determination of damage to the core in an accident situation on the
basis of the level of radioactivity in the core before the accident
occurred - this is one of the advantages of daily evaluation - and
radioactivity losses since the accident;

- Determination and quantification of the type of damage.
This programme is implemented when there is an accident, and during

simulations and training sessions.
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6.2 Dose reduction programme

The dose reduction programme (Redos Programme) aims at limiting and
optimizing doses received by personnel working in the Almaraz nuclear power
plant. In essence, it comprises the following activities:

- Prior analysis of work in close co-operation with the executing
service to plan work on a radiological basis, evaluate the expected
radiological impact, and investigate suitable protection measures;

Monitoring of the execution of work to test for the efficiency for
the measures adopted, and exhaustive monitoring of operations;

- Subsequent analysis of work in order to analyse the incidents which
arose, identify the causes and any deviations from estimated doses;
this information is used as a source of data and as a basis for
making improvements during future operations.

All the activities in the Redos Programme are summarized in a report
which surveys the most significant data such as estimated real doses, dose
rates, radiation protection measures applied, incidents, improvements, etc.
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7. CHEMISTRY
7.1 Monitoring and control of chemical and radiochemical parameters

Information support in the section enables the following activities to
be carried out:

Continuous monitoring of the on-line automatic analysers including
the controls laid down by the Almaraz nuclear power plant Chemical
Guides;

- Control and management of a database with all the manual analyses
performed in the laboratories;

- Resolution of gamma aspects and their incorporation in the previous
program package.

In all cases the following can be performed: data management/
statistical investigations, monitoring of trends using graphs, issuing of
reports, etc.

7.2 Actions to conserve the steam generators

To optimize operation and conservation of the steam generators, the
exhaustive monitoring of chemical conditions in the secondary circuit is
complemented during each outage by hot wash-outs of salts deposited during
operation (hide-out) and, during refuelling outages by chemical cleaning out
of both Cu and Se and cleaning out of accumulated sludge in the tube plate
(sludge lancing), as well as by inspections using fibre optics and induced
flows.

Also, special outages are programmed with hot and cold wash-outs of the
steam generators where there are major leaks in the condenser.

To reduce the infiltration of organic contaminants via make-up water,
pretreatment is being modified and sterilization of the water using NaCIO
replaced by ozonization. Also, we are in the process of incorporating an
inverse osmosis plant between pre-treatment and demineralization to optimize
even further the quality of make-up water.

The condensate treatment system is used during outages, whether
programmed or unprogrammed, to minimize infiltration of contaminants into the
steam generators.

It will be able to operate continuously during operation once the new
continuous chemical monitoring equipment has been incorporated; in addition,
operational problems with regard to regeneration are being analysed and
essential modifications incorporated.
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For further information, contact:
Mr. Masamitsu Kumada
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3. OPERATIONS
3.1 Monitoring of safety related valves

Some manually operated valves are locked in the open, throttled or
closed position consistent with the procedures describing normal operating
conditions of the system. These provisions are made to reduce human error
consequences on safety systems availability or radioactive releases.

A list excluding valves not directly involved in safety or whose
misoperation could be easily detected has been set up. In addition, a list of
motor operated valves important to safety has been worked out.

These lists, designating the correct position of all the above safety
related valves during normal power operation are checked every day during the
night shift by the reactor operator (for valves which can be checked from the
control room) and by field operators (for motor operated and manual operated
valves).

Similar lists should be naturally set up for each operation mode, i.e.
intermediate shutdown, cold shutdown, refuelling. Actually, these provisions
allow:

Checking that all safety related valves are in the correct
position depending on operation mode.

- Ensuring that, prior to any operation mode change, the safety
related valves and equipment have been put in the correct position.
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4. MAINTENANCE
4.1 Maintenance programme

Corrective maintenance at Takahama units 3 and 4 is currently 2.5% of
the total maintenance effort. The level of preventive maintenance, which
includes in-service inspection, accounts for 86% of maintenance effort. The
units have had no unplanned outages for three years and availability is 100%
of planned target.

The attention to quality control coupled with the high level of
preventive maintenance is considered to be the single important factor in
achieving such an outstanding performance. There is no doubt that the
manpower requirements for such a policy are very high and an extended outage
period results from achieving the quality control of in-service inspection
work. The benefit however, is that in the plant were only 468 corrective
maintenance tasks during the fiscal year 1987/88.
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5. TECHNICAL SUPPORT
5.1 Testing of reactor protection system

An advanced system for automatic testing of the reactor protection
system (RPS), including both logic tests and verification of set-points, is
applied at Takahama units 3 and 4. The test equipment is functionally setup
between the normal control systems for actuating devices and the RPS. A
computer, called 'OK monitor1 checks before each test that the separation
between the normal control system and RPS is guaranteed. The complete team
(named persons and working places) is specified in detail and approved
together with the work order. In addition, the Japanese style of operating
equipment, 'point with your finger and speak out loudly1, is practiced.

The set up for such a test, including the man-machine interface,
appears to be an excellent example of avoiding human errors - so far no scram
has occurred when performing the monthly RPS tests.

Areas of involved equipment are given for both logic test and
verification of setpoints. The OK-monitor separates the test loop from the
control system when verifying setpoints. The setpoint verification test is
applied to three groups of equipment; Nuclear Instrumentation System (NIS),
RPS instrument rack with set points and seismometer setpoints. The overall
instruction of setpoint verification is followed.

5.2 Fuel inspection programme

A comprehensive and impressive fuel inspection programme was begun in
order to support fuel integrity, which means to keep the first safety boundary
tight. The whole core is unloaded and all fuel assemblies to be reloaded are
visually inspected (MITI requirement) by under-water TV equipment with the
results video-taped. This equipment is controlled by computer.

An advanced 'sipping' facility (two systems in parallel) exists for
on-line measurements (without taking samples) of gaseous nuclides. Dissolved
nuclides are detected by taking samples for analysis at the chemical
laboratory. All involved equipment for the fuel inspection is operated from
its own control room (close to the spent fuel pit) with most functions
computerized.

The sipping system facility is based on nitrogen gas that circulates
through the inspected fuel assembly and brings the active noble gases to a
Nal-detector for multichannel analysis.

5.3 Elimination of human errors

Specific attention is paid in Japan to human error problems. These
problems are being studied on one hand by government agencies such as the
Institute of Human Factors of the Nuclear Power Engineering Test Centre
(NUPEC) and the Japan Power Engineering and Inspection Corporation, and on the
other hand by the Federation of Electric Power Companies with participation
from Korea Electric Power Company (KEPCO) which sponsors the Human Factor
Research Centre of the Central Research Institute of the Electric Power
Industry (CRIEPI).
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5.3 Elimination of human errors (cont.d)

Worth mentioning are the activities carried out by KEPCO itself: a
human factors study group at the head office for general research and policy,
and a human factors project group in the Fukui Nuclear Power District Office
for aspects directly applicable to each MPP site.

The human factors project group of the Fukui Nuclear Power District
Office developed a very systematic methodology for the analysis of past
experience and especially 'near misses'. This includes the collection of
operational and maintenance reports, the evaluation of questionnaires filled
in by the personnel, fault tree analyses and foolproofing analyses. This
methodology leads to a classification of the possible solutions according to
efficiency, as well as to design or organization improvements.

5.4 Event analysis

For almost one year, the Fukui Nuclear Power District Office has been
promoting preventive maintenance activities. A task force representatives
from KEPCO's Fukui Nuclear Power District Office and each NPP is performing a
systematic determination of basic fault categories using fault-tree analysis
on a set of significant events, mostly oriented toward operational
performances. Events collected from national and international sources are
categorized and a fault tree analysis of equipment defects associated with
each category leads to a set of preventive maintenance measures. The analysis
is still ongoing; it is encouraged, with more emphasis on the engineering
safety features availabile during operation. Another activity carried out by
the same Fukui group uses fault tree analysis to select and examine areas in
which inspections had not been conducted beforehand. This programme has been
completed leading to an increase of inspection in new areas, some of which
confirmed operating experience from other NPPs.

The activities of the Fukui Nuclear Power District Office to promote
preventive maintenance are worth mentioning due to their attempt to gather
personnel experience from the different NPPs and to investigate
systematically, with advanced techniques such as fault tree analysis and
weighting processes, basic a-priori courses of typical significant event
classes and areas when inspections were not conducted previously.
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7. CHEMISTRY
7.1 On-line surveillance of the water-steam circuit

Besides the on-line measurements such as pH value, conductivity, cation
conductivity, sodium concentration, dissolved oxygen and hydrazine
concentration on several relevant points of the water-steam circuit, the steam
generators are surveyed additionally by remotely controlled automatic ion
chromatographs. With this instrumentation, the cations sodium, ammonium,
calcium, magnesium and the anions chloride and sulfate are measured. The
sequence for the sampling of each steam generator is 90 minutes.

The results of this measurement are stored in a computer in the cold
laboratory area, where they can be processed for statistical purposes or for
the production of graphs. Most data from the on-line instrumentation are
shown or plotted in the main control room, while the most important data are
also plotted in the cold laboratory.

7.2 Correlation of chemical and operational data

In addition to continuously plotted and stored in a computer, with
optional hard copy printout all chemical data shown in the main control room
are, filled in or hand-written forms together with operational plant data.
This method forces the chemists to look at and to control each value. Thus,
the completed forms are an excellent 'log book1 which can be used for
explanation of any previous chemical data, especially for situations with
abnormal analysis results.
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Emergency preparedness co-ordination

Emergency preparedness coordination at Takahama NPP is assigned to the
Safety Control Section within the normal plant organization. As part of this
assignment, a systematic programme for auditing emergency related equipment
maintenance twice a year is implemented. This function requires inspection of
maintenance records, calibration sheets, etc. according to a check list that
includes all items such as radiation monitors, monitoring vehicles, fire
extinguishing equipment, emergency room ventilation systems, communication
systems, etc. Non-compliance reports are sent to the responsible section
managers for prompt corrective actions that must be reported to the Safety
Control Section as soon as completed. The assignment of this function to one
dedicated segment of the organization and its systematic implementation is
commendable.

8.2 Emergency communications

The main control room and the Emergency Response Headquarters of the
Takahama NPP are equipped with a simultaneous alarm and telecommunication
system capable of connecting up to 40 pre-selected telephones, with the option
for either outgoing collective or individual incoming communications. This
enables fast and reliable alerting of the emergency management and
initial-information flow in an orderly manner.
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For further information, contact:

Training

Operations

Mr.Gason Richeur
CETIC
1, Avenue de Verdun
71100 Chalon-sur-Saône
France
Tel: 85 48 14 27
Tlx: 800 105
Fax: 85 48 45 70

Mr. Jean-Marie Baggio
Operations Supervisor
St. Alban-St. Maurice
Tel: 16/74 29 44 29 ext. 4500
Tlx: 310795F
Fax: 16/74 29 69 81

5. Technical Support

or

or

8. Emergency Planning and
Preparedness

or

Mr. M. Huchet
Nuclear Safety Quality Manager
St. Alban-St. Maurice
Tel: 16/74 29 44 29 ext. 3065
Tlx: 310795F
Fax: 16/74 29 69 81

Mr. M. Ronjat
Field Maintenance Supervisor
St. Alban-St. Maurice
Tel: 16/74 29 44 29 ext. 3600
Tlx: 310795F
Fax: 16/74 29 69 81

Mr. M. Michel
Technical Support Supervisor
St. Alban-St. Maurice
Tel: 16/74 29 44 29 ext. 3600
Tlx: 310795F
Fax: 16/74 29 69 81

Mr. J.C. Reina
Management Executive
St. Alban-St. Maurice
Tel: 16/74 29 44 29 ext. 3600
Tlx: 310795F
Fax: 16/74 29 69 81

Dr. Y. Garcier (médecin du travail)
St. Alban NPP
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2. TRAINING AND QUALIFICATION
2.1 Facility for training maintenance personnel

EdP has contributed to establishment of a unique facility where special
maintenance works and refuelling operations can be practiced. Key primary
circuit parts, reactor vessel internals, refuelling machine, fuel bundles,
major cranes and reactor pool are represented in full scale. Examples of
works that be practiced with representative equipment are:

Work on reactor vessel sub-pieces, vessel lid instatllation and
stud tensioning.

- Steam generator repairs inside the channel head,, tube plugging and
sleeving, anti-vibration bars replacement, and U-bend heat
treatment.

Replacement of steam generators, including plasma cutting of
primary pipes, machining of the cut pipes and automatic welding.

- Pressurizer nozzle welding.

- Stainless steel welding under borated water.

Replacement of control rod guide tubes.

- Refuelling of reactor core with bended fuel bundles.
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3. OPERATIONS
3.1 Outage plan

Outage in St. Alban-St. Maurice nuclear power plant is managed by the
maintenance department. Activities within the operating section are very well
planned and implemented. Operations personnel are part of the outage team
that prepares schedules, work requests and taggings. A safety engineer
identifies the operability testing necessary, following maintenance work or
modification. Operations conducts specific tests to verify operability three
months in advance. Operations adapts the jobs and taggings to follow the
required plant configurations.

An outage plan report is prepared by the operations engineers. This
plan report is used by the operations personnel to discuss and plan the outage
job and plant configurations and manipulations. It also serves as the basis
for evaluating lessons learned following an outage.

3.2. Superintendent/shift supervisors meetings

The operations superintendent meets with each operating crew on a once
each six weeks schedule. With six crews, he conducts one of these meetings
each week. Topics include past and future operations activities, plant
modifications, new procedures and other general information. The meetings
also facilitate employee questions of station management. A matrix check list
of topics and shift crews is maintained to ensure that all people receive all
information.

3.3 Computer based data recording systems for data evaluations by field
operator

The operations department presently uses a system of log booklets to
accomodate data recorded by field operators on their partrols. Nine books per
week are required for a complete set of patrols for each unit.

The station will be implementing a computer based data recording system
in 1989. This system will collect data through portable hand-held devices
used by the operators. A personal computer will be used to store and process
the data collected Abnormal recording, missing readings and trends will be
available from this system.

Estimated costs: hardware : 150.000 FF
software : 50.000 FF

3.4 Work order processing system

The work order processing system is considered to be a good practice.
The system is computer based and can include normal writing of work orders. A
group of tagging personnel under the direction of a shift supervisor has
responsibility for preparing the work orders. The orders have multi culoured
forms that provide for an original copy, a maintenance copy and an operation
hard copy.
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The tagging system, connected to previous one, used at St. Alban is
considered to be a good one too. The system is computer based and provides
for predetermined tag out lists and unique tag outs. Multicoloured forms are
used to designate if the tagging is for isolation of equipment and
guaranteeing that it remains isolated; or to indicate that the equipment is
out of service but isolation is not guaranteed. The computer produces the
tagging list and the field tags both for control panels and field equipment.
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5. TKCHNICAL SUPPORT
5.1 Chief Technical Advisor (ISR)

The function of the Chief Technical Advisor (ISR) is to continuously
ensure plant safety condition during three eight hour shifts (3 x 8)/ which
are staggered by comparison with the standard shifts. The ISRs belong to the
Safety Quality Mission (MSQ).

Under normal operating conditions, critical analyses of the various
operating parameters are performed and a critical judgement is formulated of
the operating conditions. During incidental or accidental situations, the ISR
formulates a redundant diagnosis using symptom based procedures and ensures
continuous surveillance of the fundamental parameters related to safety
function. This mission has absolute priority over all other tasks.

5.2 Weekly brochures called "msg info" for promoting safety culture

Practice:

A weekly brochure edited by MSQ department is issued to appropriate
plant personnel.

This brochure contains the following information:

Safety related events including modifications to safety systems
and significant incidents.

- MSQ1s analysis of safety matters such as unavailability of safety
systems, and breaching of barriers.

General information on safety such as information on the French
safety organizations and explanation of operating technical
specifications.

Expected results;
The "msg" brochure was considered a good practice because it is
effective:

to inform the staff of safety related events,
to spread the MSQ's concerns on safety matters, and,

- to promote a safety culture among the staff in the power station.

5.3 Computerized monitoring of containment leak rate

Practice;

Containment leak rate is an important parameter measured to ensure the
final environmental protection barrier is in place. This parameter is
determined by computer calculation because of its complexity.
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The pressure of the containment vessel which depends on the following
parameters is used as a basis for the calculation:

leak reate to outside (QT),
containment temperature (P),
partial pressure of steam inside containment (H),
atmospheric pressure (PA)/

- intake air volume (QE).

The computer programme (Sexten) can take all related parameters into
account and accurately calculates the leak rate between each
containment pressure reduction.

This system is considered a good practice because it provides an
accurate calculation, minimum manpower involvement, and systematic
follow-up of the leak rate.

5.4 Guide frame (ODAAC : Shoehorn) for fuel loading adjustment

A tool was introduced to permit smoother fuel installation during
loading. Particularly fuel assemblies of 1300 MWe class plants are longer
than the 900 MWe resulting in more heavy assembly that are subject to bowing
and difficulties in adjustments. Although this tool requires additional crane
handling to set it up, loading work becomes easier.

A remote control system of this tool is now under development.

The ODAAC was considered a good tool to avoid fuel grid damage due to
an interference with adjacent assemblies during fuel loading.
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Structure and format of the emergency plan

Emergency plan and implementing procedures are structured as a set of
interrelated orientation/decision/action/assessment/information sheets.

A set of sheets is prepared for each person in the emergency control
centres for each level of emergency.

The sheets allow for simple orientation of the personnel and guide them
to subsequent action/assessment and/or information sheets. Use of flow
diagrams with procedural steps and decision points is very effective as well
as maximum use of graphic presentation.

8.2 Use of pictograms

The use of pictograms and specific marking to identify the position of
emergency equipment and exit or access routes at St. Alban plant is an
effective aid to orientation of emergency personnel in case of an accident.

8.3 Role of medical personnel in public information

The role of medical personnel at the St. Alban plant and its
surrounding area in informing the public prior to an accident, as well as in
emergency situations, is very well developed. Doctors from all the
communities in the emergency planning areas (over 500 in a 25 km. radius) are
invited to information meetings on specific medical aspects of accidents at
nuclear power plants and their consequences. The brochure "Médecins et Risque
Nucléaire - Conduite pratique en cas d'accident" is prepared and distributed
giving basic and detailed instructions to the doctors. This allows them to
properly informing public of related problems in their daily activities and
also to be prepared to interreact with the public in case of an accident. It
shall be noted that the doctor will be considered by the general public as an
extremely reliable source of information.
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For further information, contact;

2. Training

3. Operations

Technical Support

6. Radiation Protection

7. Chemistry

Mr. A. Donko
Head, Training Department
Paksi Atomeromu Vallalat
H-7031 Paks Pf. 71
Tel: (75J-11222
Tlx: 14-400, 14-402, 14-404

Mr. Jozsef Bajsz
Operational Supervisor
Paksi Atomeromu Vallalat
H-7031 Paks Pf. 71
Hungary
Tel: (75)-11222
Tlx: 14-400, 14-402, 14-404

Mr. P. Trampos
Reactor Materials Test Laboratory
Paksi Atomeromu Vallalat
H-7031 Paks Pf. 71
Hungary
Tel: (75)-11222
Tlx: 14-400, 14-402, 14-404

Mr. Radva Ferenc
Radiological Department
Paksi Atomeromu Vallalat
H-7031 Paks Pf. 71
Hungary
Tel: (75)-17 749
Tlx: 14-400, 14-402, 14-404

Mr. Peter Tilky
Chemistry Department Head
Paksi Atomeromu Vallalat
H-7031 Paks Pf. 71
Hungary
Tel: (75J-12 222
Tlx: 14-400, 14-402, 14-404
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2. TRAINING AND QUALIFICATION
2.1 Instructors for specialist training

Experts from plant line organizations participate in specialized and
theoretical training as instructors. During 1987 the training delivered by
such instructors reached 65% of total theoretical training time. The
availability of experts, when needed, is ensured by management policy.

2.2 Engineers for simulator upgrade activities

Highly competent engineers are engaged in the upgrade of the full-scope
simulator presently being installed at the site. They have both operational
backgrounds (they hold reactor operator licenses) and software/modelling
expertise (they were with the simulator supplier site during the design and
the development of the models). They liaise with the simulator instructors
and with the Hungarian Central Research Institute, responsible for the future
upgrading of the simulator.
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3.
3.1

OPERATIONS
Operating history

The presentation of the operating history is excellent. The operating
history of one year is shown on one page together with all events that have
influenced the availability and the load factor. Most events are briefly
described. The length of the reloading period, including the yearly
maintenance period, is also clearly shown. The load factor for every year
since start up of the unit is indicated, together with the power generated.

This presentation of the operating history is unique. It gives concise
but comprehensive information that can be used both inside and outside the
operating organization.
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5. TECHNICAL SDPPORT
5.1 Material Testing

The Paks plant has an excellent material testing laboratory. One of
its major tasks is to follow and predict the nil ductibility temperature of
the irradiated base material and the welds in the reactor pressure vessel.
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6. RADIATION PROTECTION
6.1 Stack emission monitoring

In order to have the most suitable sampling techniques for routine
tritium measurements/ a series of tests have been carried out using various
methods, which have been adapted or developed at the Paks plant.

A short description of the methods and devices utilized for measuring
the tritium present in the air is given as follows:

- Bubbler: Bubblers with different geometry, flow rate and water content
have been tested. A typical device containing 50 m^ of water gave
97.9% collection efficiency at 0.9L/min air flow rate.

Cold finger: A 200mm long glass cylinder with a diameter of 50mm
immersed in liquid nitrogen was used. The sampling efficiency at
higher flow rates is low; for example at 1 m^/h it is around 20%.

- Silica gel trap: Columns of different geometry were tested. The
collection efficiency depends on the air flow rate and on the sampling
period. A 70 mm long by 50 mm diameter column yielded an efficiency
of 45% for one hour sampling.

Freezing out: Water vapour on metal surface cooled with liquid
nitrogen. The total area of the metal plant is about 500 cm^. The
sampler collects nearly 7 crn-^ of water if the ambient temperature is
20°C and the relative humidity is 35%.

Freezing out on plastic surface: A thin walled plastic pot containing
about 330g of dry ice collects water vapour from about 0.15 m^ within
an hour.

- Refrigerator-type sampler: For continuous extraction of moisture, a
newly developed freezing apparatus is used. A special shaped lamella
with 1.4 m^ surface area is attached to a commercial absorption
pipe. The air is forced slightly to the cooled surface by a fan.
After a preselected sampling time the frozen vapour is defrosted within
two minutes and the water is collected in a bottle.
After defrosting, the lamella is dried by a hot air stream and the
freezing starts again. The period of sampling and drying is selectable
within a wide range.

The apparatus is fully automatic. The sampler is mounted in a portable
form.

The continuous monitoring of tritium in HT and HTO forms in the stack
of Paks plant is carried out by a differential sampler.
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In this system, HTO is trapped in the first two columns while HT is
collected in the third trap after being transferred into HTO on a Pd-catalyst
(10% Pd on asbestor). The catalyst is kept at about 200°C solely to ensure
that no HTO content is left in this column.

In this system, H2-carrier gas, as used in other systems, has been
replaced by a dead-water vapour injection system, getting the same results
with more safety and simplicity.

The samples collected by these methods are then analyzed on a TRI-CARB
2660 or on a Beckman LSC type counter to evaluate the tritium activity
concentration.

101



PAKS

7. CHEMISTRY
7.1 C-14 measurements in various Chemicals forms in exhaust gases

C-14 is produced in light-water reactors, by neutron activiation by
0-17 (n, alpha), C-14 reaction with 0-17 isotopes in oxides of the fuels,
moderators and coolants; by N-14 (n, p) C-14 reaction with N-14 in fuels,
moderators and coolants where N-14 exists as an impurity.

The chemical forms of released C-14 are mainly hydrocarbons and, to a
lesser degree, carbon dioxide. The radiobiological impact is directly related
to C-14 released in carbon dioxide. Thus, it is very important to determine
the specification of C-14.

Detailed experimental data on C-14 sources and releases of nulear power
plants are rare or non-existent. The Paks plant initiated a program in 1987
to determine C-14 in gaseous discharge.

Two independent stack samplers for reactor Units 1, 2, 3 and 4 were
developed and continuously operated to obtain integrated samples for
measurement of C-14 in all carbon chemical species, such as CO, C02, CH4
and other hydrocarbons. The main requirements of the sampler are set to be
0.2 Bq/m3 as the lowest detectable concentration if the liquid scintillation
counting (L S C) technique is used for activity measurement; a discrimination
factor higher than 1000 between the concentration of C-14 in different
chemical forms; continuous work under operational conditions.

The sampled air is passed through an aerosol filter; its volume is then
measured by a gas meter; carrier gas containing 1% of CO2, CO and CH^ in
purified N2 is used to avoid difficulties that may originate from the minute
amount of sample to be collected for CO and hydrocarbons. C-14 is collected
in the form of C02 for all chemical species since carbon monoxide is
converted at ambient temperature while CH4 or other hydrocarbons are
oxidized by a Pd catalyst kept at 600°C A specially designed bubbler
containing 400 ml 3M NaOG solution is used to absorb CO2. Drop catchers,
drying columns filled with a silica gel and buffer flasks prevent the catelyst
from sodium hydroxide contamination and from becoming wet in case of a failure.

The air flow is measured by a flow rate meter and can be adjusted by a
regulating valve. The palladium catalyst is kept at 600°C by a regulated
heater. Due to the varying air resistance of the sample during the sampling
period, a pneumatically operated pump system has been developed.

The lowest detectable concentration of these techniques varies from
10Bq/m3 for the CaCO3 gel system to 0.6 Bq/M3 for the aerosol
scintillation cocktail. The sensitivities were calculated with the
assumptions: 50mM C02 collected in a weekly sample rate of 20 L/h, 10 cpm
background, 200 min counting time. Even the simplest aerosol scintillator in
which 3ml of 3M NaOH solution can be mixed directly with the cocktail may
offer acceptable sensitivity for routine monitoring purpose.
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7.2 Research and development activities
The research and development programme led by the Chemistry Department

is very extensive. The best way to illustrate this is to give a
non-exhaustive list of concerns and achievements:

- Erosion-corrosion of the secondary circuit is causing a magnetite
layer build-up on the steam generator tube bundles. Three aspects
are regarded as follows:
o searching for the origin of the corrosion products (high

pressure preheaters, moisture separator-reheaters, district
condensate reheaters).

o developing a chemical cleaning process (complexing agents) and,

o preventing a new magnetic layer build-up (electro-magnetic
filtration).

- Corrosion investigation programme on the primary circuit during
normal operation and transients (filtration plus gamma spectrometry)
and during outage (electrochemical sampling, surface activity
measurements).
Determiniation of U, Pu, Np and transuranians in the primary coolant
(in collaboration with the Technical University of Budapest).

- Research to find the sources of AG-contamination of the primary
coolant (welding filler material).

- Development of a low conductivity measuring device (0.01-2 uS/cm);
in collaboration with the Chemical University of Veszprem.

- Development of ion chromatography applications (series of actions
and anions in same sample).

- Adapting the standards of nuclear grade ion exchange resins; in
collaboration with the Electrical Industry Research Institute
(VEIKI).

- Development of several decontamination techniques (electrochemical
methods for main coolant pump, equipment for steam generator
collectors); in collaboration with Isotope Institute.

Hydrology: follow-up of the quality of the Danube water (Ryzmar and
Langlier indexes).
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For further information, contact

1. Management, Organization
and Administration

Ms. L.B. Lukinskaya
Rovenskaya NPP
265921 Kuznetsovsk
Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62397

2. Training Mr. V. E. Brunko
Deputy Superintendent
Rovenskaya NPP
265921 Kuznetsovsk
Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62397

Operation Mr. S. Fedorchenko
Deputy Chief Engineer, Unit 3
Rovenskaya NPP
Kuznetsovsk
265921 Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62397

4. Maintenance Mr. I.P Marusik
Head of Vibration and
Reliability Lab.
Rovenskaya NPP
265921 Kuznetsovsk
USSR
Telex: 234137 atom su
Tel: 62347

or Mr. Ye. A. Andreyev
Chief Engineer
Rovenskaya NPP
265921 Kuznetsovsk
265921 Kuznetsovsk
Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62351

6. Technical Support Mr. N.S. Panashchenko
Rovenskaya NPP
265921 Kuznetsovsk
Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62397
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7. Chemistry

8. Emergency Planning and
Preparedness

Mr. V.N. Ivanov
Rovenskaya NPP
265921 Kuznetsovsk
Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62388

Mr. N.S. Kuzmich
Rovenskaya NPP
Kuznetsovsk
265921 Rovenskaya Region
USSR
Telex: 234137 atom su
Tel: 62350

106



ROVENSKAYA

1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1.1. Industrial safety system

The industrial safety programme at Rovenskaya NPP gives a very good
impression and the results of this programme are excellent. In 1987 only
three accidents were recorded with a total number of lost days of 190. In
1986 there were no accidents and from 1988 until now only two lost time
accidents have occured. For 5000 employees this corresponds to approximately
0.6 incidents to 1000 employees. This is one of the best records ever noted
at a plant during OSART reviews.

Many reviews are made at the plant by inside and outside inspectors.
In each department there are volunteer inspectors (staff members) improving
industrial safety. Approximately 120 volunteers have been given specific
training arranged by the Trade Unions. Approximately 10-12 hours per month are
spent on safety duties. Once in a quarter an individual safety day is
organized. A safety commission is formed and detailed inspections of the
plant industrial safety are performed. The results of these inspections are
used to make improvements.
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2. TRAINING AND QUALIFICATIONS
2.1 Fire protection training

General employee training in the area of fire protection is extensive
and well organized. There is a basic course of about 25 hours that is
annually attended by operating personnel and by some other staff. Part of the
course changes from year to year, such as the practical drills and information
on fires that have occurred in industrial facilities. Certain personnel
categories (welders, mechanical fitters, and staff working with flammable
materials) have additional work specific topics included in their course.
Detailed lessons plans have been written to ensure continuing basis for the
lessons given by different instructors. All instructors are specialists from
the local fire brigade. The training is given in small groups of persons who
normally work together. For instance, each shift crew of the turbine
department (7-9 persons) has their own separate training sessions, a new
employee is given individual instruction on fire protection before he attends
the annual course with his workmates. These instructions are also given by
fire protection specialists, and cover the same topics as the basic course.
The training programme is supported by professional competitions in fire
protection related disciplines and by drills and other training sessions
within the volunteer fire brigades formed from the plant staff.

2.2 Continuing training of personnel

Continuing training to maintain and upgrade the professional knowledge
of technical staff is well organized. In addition to emergency drills and
special training courses attended on individual basis, the entire staff
receives 60 hours of programmed training every year. Each department makes an
annual training plan, and most of the training is given in the form of lessons
given by experienced engineers from the respective department. Training
groups are formed taking into account the level of knowledge of the trainees
and the working schedules. Currently most of this training refreshes some
topics every year but it could also be used as a powerful mechanism for
distributing information on operating experience.

In addition to the programme lessons, the continuing training includes
individual monthly instructions given by each supervisor to his subordinates.
These instructions take from half to one hour per month and are conducted at
all levels of the organizations. The topics are defined in annual plans that
were written separately for different personnel categories (e.g. two plans in
reactor department, six in turbine department). Each instruction session is
carefully recorded in a logbook.
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3. OPERATION
3.1 Minor-medical examination

A good practice at Rovenskaya is the minor-medical examinations which
is given to key members of each operating shift as a screening test for
fitness for duty. Prior to reporting on shift, the shift supervisor, the
control room operators and key field operators are given a short examination
which includes a blood pressure test, pulse rate check and qualitative breath
analysis for alcohol use. This examination is administered by a professional
to approximately 20 persons per operating shift. The exam takes only a few
minutes per person and the results are registered in a logbook.

If the finding is positive, the individual is sent to the hospital
clinic where a more comprehensive examination is administered. Persons whose
response are confirmed positive, are prohibited from shift duty and repetitive
offenders are remove from shift duties permanently.
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4. MAINTENANCE
4.1 Preventive maintenance programme

The Diagnostic and Reliability Laboratory (DRL) is responsible for
carrying out an extensive programme on vibration diagnostics. On the basis of
this the laboratory performs actions to keep the equipment vibration level
very low.

DRL performs the following functions:

- Vibration condition survey for machines and mechanisms installed
at RNPP (portable equipment is used for this purpose) - during
operation - as per schedule, before and after repair for quality
control;

- Vibration condition data collection, and;

- Rotor balancing.

Computerized data processing is provided using results of diagnostic
measurements and data obtained during operation and maintenance.

Results of processed data are made available to the following NPP
sections:

Operation (to advise on further operations of a particular system
or component);
Maintenance (for identifying deterioration in systems under
control);
Preventive maintenance planning (suggestions as to frequency of
maintenance activities), and;
DRL (for further investigations, if necessary).

In cases where vibration exceeds the acceptable level, appropriate
measures are taken. For rotating mechanisms the rotor balancing is performed
by the DRL personnel at the place of rotor installation as well as on special
balancing machines available at the laboratory.

This approach is applied to approximately 200 items of rotating
mechanisms of RNPP Unit with WWER-1000 enabling the vibration in
safety-related systems and components to be kept at a very low level.
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5. TECHNICAL SUPPORT
5.1 In-core instrumentation surveillance testing

The procedure used for the in-core instrumentation calibration and
functional testing is a model of good procedure and excellent documentation of
a surveillance test. This is done using computers as much as possible for all
the tasks. In the case of in-core thermocouples a signal is sent to the
computer from the connection of every thermocouple and the reading is stored
in memory. Heating up the vessel with the cooling pump and with no steam flow
from the steam generator, a series of readings are taken from every
thermocouple and a statistical analysis is performed to determine the errors
and correct the future readings. A final report is obained with all the
information and graphics of distribution of measurement and other statistical
parameters. In the case of in-core neutron detection, there are 64 channels
with 7 detectors in every channel at different heights. The functional test
is done by moving a single rod and its systematics and recording the evolution
of neutron flux in every detector. A computer programme does that and a very
detailed report is obtained with all the information on the detectors.
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7. CHEMISTRY
7.1 Survey of effluent water (procedure)

This procedure is carried out by an independent industrial sanitary
laboratory and covers the following items:

total activity
pH

- suspended substances content
sulphates
chlorides
oil and other oil products
total salt content
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Emergency response facilities

Shelter number 1, located under the NPP administrative building, can
accommodate 900 people. It includes the Plant Emergency Center and has a
filtered ventilation system, with oxygen supply bottles and carbon dioxide
treatment for oxygen regeneration, and gas masks and protective wear stored
permanently.

A decontamination chamber at the entry allows sheltered people to
intervene to the plant and return it a safe place after their work. A 65 kW
diesel engine provides an autonomous electricity supply. The Plant Emergency
Center is equipped with about 20 telephone sets, some switched in Moscow.
Other on-site sheltering facilities, in conjunction with shelter number 1,
allow for the protection of 100% of plant personnel.
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GOOD PRACTICES
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For further information, contact

1. Management, Administration
and Organization

7. Chemistry

Mr. S. Raza Khan
Operations Manager
Karachi Nuclear Power Plant
P.O. Box 3183
Paradise Point
Karachi, Pakistan - 29
Tel: 092/73-7488
Tlx: 2602 knapp pk
Fax: 092/21-737

Mr. Wilayat Hussain
Senior Station Chemist
Karachi Nuclear Power Plant
P.O. Box 3183 Paradise Point
Karachi
Pakistan - 29
Tel: 092/73-7488
Tlx: 2602 knapp pk
Fax: 092/21-737
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1. MANAGEMENT, ORGANIZATION & OPERATION
1.1 Supervision of operating staff by senior staff

The two good practices are related to the abundant number of trained
operating staff in both the control area and the field locations. The
practices are considered good for the following reasons:

1. Control areas:

- The number of staff provide a high level of operating staff
supervision.

The control room assignments are distributed amongst the operating
staff providing dedication to duty, increased surveillance of
control panels and the assistance necessary during abnormalt
conditions.

The three licensed operations staff per shift includes two graduate
engineers per shift supervisor position and provides a high level
of authorized staff per shift to support station operations.

- The second licensed engineer provides an opportunity for the shift
supervisor to inspect all areas of the station.

2. Field areas;

- The staff members provide a high level of supervision of the
operating staff.

- The field assignments are distributed amongst the oeprating staff
providing dedication to duty, increased surveillance of field
control panels and instruments, and the additional assitance
necessary during abnormalt conditions.

- The staff members permit weekly rotation from the conventional to
nuclear sites. This enhances station knowledge development and
motivation, and is used to balance radiation dose amongst the staff.
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7 CHEMISTRY
7.1. Chemistry Handbook

The chemistry group of the nuclear power plant KANUPP has developed,
based on their own experience and knowledge as well as international
literature available, a Chemistry Handbook for internal use. In this handbook
clearly describes where and how to take samples and how to execute the
analytical work. The equipment, instruments, devices and chemicals to be
used, as well as the analytical process, is described in detail for each type
of test in a separate procedure. For better understanding of an instruction
by the laboratory technicians the reasons for chemical treatment together with
the specified limits are explained as well.
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For further information, contact:

Mr. Pedro José Diniz de Figueiredo
Furnas Centrais Elétricas S.A.
Rua Real Grandeza 219
Rio de Janeiro
Brazil

Tel: 55/21/536-3112 ext. 5697
Fax: 55/21/226-7005
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3. OPERATIONS
3.1 Six Hour Shift Rotation

Turnover of shifts is allowed only at stable plant conditions. Half an
hour overlap between shifts is scheduled. Shifts rotate every six hours.

Six hours shift rotation system with scheduling of half an hour
overalap between the shifts is a good practice to support management
commitment to high operations performance. High level of operators
concentration over the shift and detailed turnover could be achieved.
3.2 Operator round sheets

Operator round sheets to guide operators during routine tours were
established for each shift position. Parameters monitored included
maximum/minimum values to help operators to recognize abnormal readings.
Narrative sections were available to log unusual observations. Actual
observation of data collection and verification is performed in the control
room and in the controlled area. Round sheets are reviewed by supervisory
personnel on a daily basis. The plant parameters monitoring system at Angra I
is exemplary.

Operator round sheets to record plant log parameters are excellent.
Maximum values are included as well as a narrative section. Readings are
recorded each two hours which is more than required to industry worldwide.

3.3 Operations facilities

At Angra there is the combined effort to improve the man-machine
interface which was rather poor by original design. Several features have
been implemented to eliminate possible underlying causes of human errors.
Emergency core cooling system status light relocation, simplified sytem flow
pensls, alarm setpoint and, engravings on the annunciator lights are some of
the good examples.

The ideas mentioned are commendable to plants with the same or similar
control board design.
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6. RADIATION PROTECTION
6.1 Storing Radiation Measuring Instruments

The plant stores its radiation measuring instruments in especially
contructed plexiglass boxes to protect the instruments from the humid
environment in the auxiliary building. These boxes hold many instruments and
are transparent to allow instruments to be viewed without having to open the
boxes to the environment. Each box is fitted with a tray of desicant and the
tops are sealed with a silicone grease to prevent air exchange with the
environment.

6.2 Log of material released from the control point

The plant maintains a log of material released from the control point
for unrestricted use. This provides a record of the equipment released from
the radioactive area and would be helpful if activity is later detected or if
questions should arise concerning equipment released.

6.3 ALARA Programme

The Angra I programme to maintain radiation exposure "ALARA" is
commendable. The staff is conscientious about minimizing exposure to the
workers. There appears to be good cooperation among plant departments to
ensure that exposure is minimized. The radiation work permits (RWPs) are well
written and the work requirements are discussed prior to commencing work in a
pre-job briefing attended by the workers, their supervisors and the
responsible engineers. In addition to any job that is estimated to involve
greater than 0.01 man-Sv (1 man-rem) exposure an ALARA check list is utilized
to ensure that all aspects of the job are examined. All jobs that involve
greater than 0.01 man-Sv (1 man-rem) are also reviewed by the ALARA Commission
which is composed of plant management personnel.

While the pieces of the ALARA programme currently in use at ANGRA I are
not unique,the unit has integrated the pieces into a total programme worthy of
note. The site conducts effective pre-job briefings to ensure that the
workers and their supervisors are knowledgeable of the work and the ALARA
considerations. The ALARA Commission reviews all jobs in which greater than
0.01 man-Sv (1 man-rem) of exposure is exptected. ALARA work histories that
are compiled after the work is completed capture the information needed to
plan for the same job in the future.
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Calendar with immediate emergency procedures

The development by the utility, Furnas, of a calendar in 1987
containing immediate emergency procedures for the population within the
Emergency Planning Zones and distributed to households by the Civil Defence
was an excellent idea which puts basic emergency information into a household
in a form that encourages its retention (at least for the calendar year). It
should be repeated.

8.2 Designated and marked population assembly areas

Because of the type of construction of many homes in tropical areas,
sheltering as a protective measure for the population surrounding a nuclear
power plant located in such areas, is not considered to be a viable protective
measure. Evacuation is the only protective measure available when required.
The establishment of designated and marked population assembly areas
associated with the sirens in the inner Emergency Planning Zone, all to be
equipped with telephones to the Angra Unit 1, is a good practice to aid in an
orderly evacuation process and to provide or obtain any needed information at
the time.
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For further information contact

BYRON

1. Management, Organization
and Administration

or

Training & Operation

Mr. Louis 0. Delgeorge
Assistant Vice President
Quality Programmes and Assessment
Commonwealth Edison Co.
Two First National Plaza
P.O. Box 767
Chicago, 111. 60690
Tel.: (312) 294-3106
Pax.: (312) 294-4403

Mr. Robert Ward
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois, 61010
Tel.: (815) 234-5441-2014
Fax: (815) 234-5441-2270

For the instructor courses at PTC and
further information, contact:

Mr. Arthur Roberts or Mr. Greg Hosboch
Programme Development Administrator
Production Training Center
364-0 South Essex Road
Willington, Illinois 60481
Tel: (815) 458-3411
Fax: (815) 458-3411 ext 2277

For the instructors' technical training:
Mr. Al Chernick
Training Supervisor
Training Department
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel.: (815) 234-5441
Fax: (815) 234-5441-2270

Operations Mr. Thomas Didier or Mr. Don Brindle
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441
Fax: (815) 234-5441-2270

4. Maintenance Mr. Dale St. Clair
Ass. Superintendent of Work Planning
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441 Ext. 2888
Fax: (815) 234-5441-2270
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5. Technical Support

6. Radiation Protection

7. Chemistry

8. Emergency Planning and
Preparedness

Mark W. Simmons
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441 ext. 2247
Fax: (815) 234-5441 ext. 2270

or Mr. Marseyne Snow
Head of Regulatory Assurance Dept.
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441
Fax: (815) 234-5441 ext. 2270

Mr. Steave Bar
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441
Fax: (815) 234-5441-2270

Mr. Robert Gossmann
Lead Chemist
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441 ext. 2234
Fax: (815) 234-5441-2270

or Mr. Scott Wilson
Chemistry Supervisor
Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441 ext. 2234
Fax: (815) 234-5441-2270

Mr. Michael W. Whitemore
Emergency Planning Coordinator

Byron Nuclear Power Station
4450 North German Church Road
Byron, Illinois 61010
Tel: (815) 234-5441 ext. 2330
Fax: (815) 234-5441-2270
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1.1 Assessment programme

Commonwealth Edison Company's (CECo) performance assessment programme
allows company upper management to monitor quarterly the status of quality
assurance and control, nuclear and industrial safety/ compliance with
regulatory requirements and other aspects of its nuclear plant operations.
The quarterly report goes also to the Chief Executive Officer. The programme
ensures that negative trends and deviations from required performance
standards are identified early and immediately corrected by the responsible
management.

To ensure objective assessment of nuclear plant operations as required
by CECo's policies and key objectives, CECo developed a large number of
quantitative indicators of personnel, equipment, and management system
performance. These quantitative indicators allow an objective performance
assessment of the areas followed by the programme. The so-called annunciator
panel windows are opened quarterly to indicate the results of performance
assessment. Windows are colour coded to provide for immediate recognition of
performance status.

The colours have the following meanings:

- A red annunciator panel window indicates a significant performance
weakness requiring immediate attention.

- A yellow annunciator panel window indicates that line management
attention is required to resolve either performance weakness or
deterioration of exemplary/acceptable performance.

A white annunciator panel window indicates acceptable performance
or demonstrates effectiveness of remedial actions.

- A green annunciator panel window indicates exemplary performance.
It implies the presence of successful management practice which
should be highlighted to the management teams at all CECo nuclear
stations.

All windows are verified by indicator-based analyses and commented on
in the quarterly reports, which provide final analyses and results,
suggestions and recommendations for corrective measure as necessary, and
examples of good practices identified.
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1.2 The Station Management by objectives including the closed loop

The station objectives are defined within Commonwealth Edison Company
(CECo) directives, policies and objectives. They are also based on the INPO,
Nuclear Regulatory Commission (NRC) and Environmental Protection Agency (EPA)
requirements/ information and guidance. The objectives are achieved by
implementing station management programmes. Management programmes include a
systematic application of planning schedules/ procedures, reviews and audits.
Goals and objectives at the station are developed for all organizational units
and are more quantitative than qualitative. Responsibility for implementation
of department programmes and achievement of goals rest with the department and
group heads. The computer printout of the station goals for the year 1989 is
a book of over 200 pages. The Quality Assurance organization is responsible
for auditing management actions to follow CECo directives and to implement the
station management programmes.

The management policy established at CECo sets five-year objectives for
five-year periods for the stations to be in the upper quartile of nuclear
industry performance in the US as defined by the INPO. The station goals are
supported by analysis and recommendations for actions to achieve them.

The whole loop of the management by the objectives - values
formulation, establishment of objectives, programmes and goals, monitoring of
the results, analyses, assessment and feedback - is completely developed and
covers the whole plant.

1.3 Performance Planning and Review System

Three major roles have been identified for managers and supervisors -
Technical, Administrative, and Human Resources Development. It has long been
recognized that the most effective managers perform all three functions well.
Only by applying these three roles can the company move ahead by focussing
energy on doing the important things first and doing them correctly the first
time.

PPR is a system by which the supervisor and management employee jointly:

Plan what job activities are expected of the management employee
for a defined time period.

Identify satisfactory performance and how the performance will be
measured.

- Review the management employee progress on the plan they mutually
agreed to - both on a continuing basis and annually.

Develop Performance Development Plans for the management
employee's continued growth on the job.

The system for setting performance standards and for following the
progress of all the managers is very well developed and implemented at the
Byron Station.
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1.4 Weekly joint managers and resident inspectors walkthrough

A practice of "managing by walking" is well developed at the Byron
station. Managers and resident NRC inspectors jointly walk through the
station weekly. Observations are communicated to those departments where
corrections are needed. Such observations are very valuable as they combine
different view points.

During the joint weekly walkthroughs, managers and resident inspectors
look at the station from different points of view, and exchange opinions to
achieve a common understanding of any observations made. In addition
management has the chance of responding to observations immediately.

1.5 Daily, monthly quarterly and annual reporting on QA

CECo has developed an excellent system of daily, monthly, quarterly and
yearly reporting on QA. This includes a classification system to follow up
(computer aided) corrective actions.

The classification system specifies three categories.

Category A: Management attention required (corrective actions are
inadequate or have been halted)
Category B: Corrective action stagnated (corrective actions are
behind schedule)

- Category C: Corrective action on time

The system allows an assessment of QA status at any time as a basis for
management decisions and corrective measures as necessary.

1.6 Updating vendors' manuals

The plant started a programme in mid-1988 under which vendors are asked
to review their equipment manuals. All manuals are categorized in four
categories as discussed below.

Criteria for Classification of Vendor Manuals:

Category Description

1. NSSS and related components: vendor initiates and maintains
communication with station, forwarding current revisions of
equipment technical information (ETI) as issued. Frequently the
station is required to acknowledge the receipt of revisions to the
ETI.
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1.6 Updating vendors' manuals (cont.d)

Category Description

2. Significant safety related equipment manuals: drawing on past
experience and maintenance history, the station has determined that
periodic contacts with the vendor are prudent and beneficial.
Vendors will be solicited to provide current information every two
years.

3. Safety related and significant non-safety related equipment
manuals: similar criteria as for category 2, but the vendor will
be solicited every five years.

4. Balance of controlled manuals: further interaction with vendor
would be of little or no benefit to the station. For example,
vendors may no longer be in business; equipment has been modified
and vendor has no knowledge of application, maintenance history, or
environment; vendors' original documentation was poor; or vendor
is unwilling to cooperate.

There are about 500 manuals in categories 2 and 3. This programme is a
commendable practice. Similar programmes had already started on some other
CECo stations. It is difficult to achieve vendor responses but the results
are promising. The station programme to request the vendors to review their
equipment manuals, and criteria for classification of vendor manuals, are
considered to be well established.
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2. TRAINING AND QUALIFICATION
2.1 Developing skills of instructors

There is a performance-based programme for developing instructors'
teaching skills. The initial instructor training curriculum includes subjects
such as presentation techniques, training media and materials, Systematic
Approach for Training (SAT), Job and Task Analysis (JTA) and training
evaluation. Instructors must be certified for instructional and technical
competence before they conduct actual training unless directly supervised by a
certified instructor.

The basic instructor course lasts two weeks. The Advanced instructor
course is mainly devoted to training programme development, and also has a
duration of two weeks. The contents of both courses are set out in the
attached schedule.

Both courses are given at the Production Training Center in Braidwood.

The instructors at Operations Training Group also maintain their
licences in an inactive mode, which means that they participate in the
operators' annual requalification programme and could take a position in an
operating crew after 40 hours of supervised practice on shift.

Instructors with operation competence and experience are likely to
provide better and more performance-based training to operating crews. By
periodic practice on shift they maintain a loyal relationship to the
operators, and students are likely to accord them a higher status and have
greater confidence in them.

2.2 Laboratories and Workshop/Equipment

The well equipped laboratories and workshops at the production Training
Center in Braidwood provide excellent opportunities for hands-on training for
maintenance, chemistry and radiation protection technicians. They include:

- Mechanical workshop
I & C Workshop
Welding workshop

- Electrical Workshop
- Chemical laboratory

Radiation protection laboratory.

All facilities are equipped with components which are common in nuclear
power plants. The new training centre at Byron will provide training on
equipment specific to Byron Station.

Training in laboratories and workshops provides opportunities for
training under controlled conditions in a safer environment than when training
is carried out on actual plant equipment. Additionally, plant equipment may
not always be available for training.
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3. OPERATIONS
3.1 Rotating Job Requirements

Job assignments for Reactor Operators, Equipment Operator and Equipment
Attendants are rotated. For example, a reactor operator works the first day
on Unit 1, the second day on Unit 2 and the third and the fourth day on the
Center desk. On the fifth day he starts again on Unit 1. This kind of
rotation ensures that operators have an overall knowledge and awareness of
plant status. Additionally, problems which can result from particular
operators' absence are eliminated, because all personnel are familiar with the
operating conditions of both units.

3.2 Shift coordination related to work requests

The day to day co-ordination of the work of different shifts over a
period of one to two weeks, with respect to work requests, planning for
periods when the plant will be out of service, and setting priorities, by a
dedicated group consisting of a shift supervisor and a shift foreman is a good
practice.

The work performed by this group, which meets daily, ensures that the
shift engineer has all information needed to conduct operations safely.

3.3 Instructions for the shifts on procedures and modifications
The Training Department instructs shift members as required when

modifications to procedures and installations have been completed.

Instruction is given in the control room for each shift on duty. This
permits easy classification of any doubt, and fast dissemination of
instructions among all those affected. Under the previous system, shift
members were required to give written acknowledgement that they knew of
modifications within a certain time.

3.4 Checklists for different modes of operation

The reactor operators currently use different sets of checklists (daily
logs) for different modes of operation of the nuclear unit (cold shutdown, hot
shutdown, full power)

Depending on the mode of operation of the nuclear unit, parameters are
of varying degrees of interest. The status of some parameters may not be
relevant in some modes of operation. Taking account of these variances,
parameters are classified accordingly.
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3.5 Emergency Procedures

Each page of the Emergency Procedures (BEP) carries on its reverse side
instructions which are always active when the procedures are being followed.
These instructions are mandatory and must be followed when certain conditions
exist.

Some plants put instructions of this sort on a fold-out sheet which is
cumbersome to handle and their use can increase pressure on operators. At
the Byron station, their use is avoided.

3.6 Control of the Operational aids

Additional instructions or information on each operational aid are
controlled and followed-up in a special log book in the Control Room, which
presents the information in an easily retrievable form. These instructions
and information are reviewed monthly to ensure they have not expired and are
still required. They are replaced by permanent labels within six months of
their introduction if it is judged that they are still relevant.

3.7 Fire cages in the field

Fire cages in the field are well equipped with a complete set of high
quality fire fighting materials. The cages are located in areas close to
potential fire hazard (for example, in the turbine hall), but far enough away
to avoid possible fire damage.

The storage areas are properly fenced, and contain a complete set of
fire fighting equipment and tools protective clothes, manual fire
extinguishers of different types, tools. Emergency carts contain additional
fire fighting equipment.

The sites chosen for the fire cages, the completeness of equipment
provided and the provision of emergency fire fighting carts enhance fire
fighters' ability to take fast action.

3.8 Surveillance of diesel fuel quality

An additional diesel fuel hold-up tank permits timely surveillance of
the quality of the delivered fuel before it is transferred to the dedicated
fuel tanks for diesels A and B. Fuel which is out-of-specification cannot
therefore contaminate both fuel tanks.

Before fuel is supplied to the diesel fuel tanks, it is necessary to be
sure that its quality corresponds with the quality requirements as imposed by
current regulations and vendor specifications. Some of the necessary analyses
may take some time (typically 2-3 days). During this time, the delivery truck
has to stay idle. Station employees therefore tend to rely on written
analysis reports, delivered with the fuel. This is not a watertight
practice. The use of an additional diesel fuel hold-up tank is commended.
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3.9 Photographs of layout near the entrance to each radiation zone

Photographs placed near .the entrance to each radiation zone help people
who want to enter the area to orient themselves.

These photographs, normally 4, taken from different points of the room,
show the first view that one has on entering the room, and main items of
equipment. By allowing workers to orient themselves before entry, this
practice minimizes the time spent in radiation zones and therefore the
radiation doses incurred.
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4. MAINTENANCE
4.1 Daily Planning meeting

The work planner of the Work Planning Department leads a daily
afternoon meeting, attended by schedulers from the Instrumentation, Electrical
and Mechanical Maintenance Units, and Operating and Technical Departments.
The result of this meeting is a detailed daily work schedule with a three—day
rolling window in the Master Operating Tracking System. The meeting notes are
transmitted within one-and-a-half hours maximum to people down the line.

This meeting promotes realistic scheduling of all work activities and
effective co-operation between technical, operation, maintenance and work
planning departments.

4.2 Cautionary front page of the procedures: (Caution: Procedure Can Cause
RX Trip")

A procedure to reduce the number of unplanned reactor trips caused by
human errors when carrying out maintenance and surveillance tests has been
established at Buron Nuclear Station. Under this procedure, any maintenance
procedure or surveillance operation that can cause a direct reactor trip have
a bright green page attached to the front of either the procedure/surveillance
or data package. The page contains the phrase "CAUTION: Procedure Can Cause
RX Trip". This sheet lists the loop number or specific IPN of the equipment
being worked on. A similar procedure, using a pink page, exists for work that
can cause turbine or generator trips. This procedure has improved the
understanding between maintenance and operations staff and reduced the number
of unplanned reactor trips.

4.3 Additional calibration of tools used on safety related components

The tools used on safety related components are checked and calibrated
before each individual job. This is done in addition to the normal periodic
calibration to prevent improper field adjustments.
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5. TECHNICAL SUPPORT
5.1 Surveillance test programme

The surveillance test programme is well established, covering both
safety-related and non-safety related equipment as well as calibration of test
equipment (about 600 items). The annual total number of surveillance tests
performed for both units is about 10,000 of which about 4,000 are required by
Tech. Specs. Administrative control of this programme is excellent and
identified as a good practice.

The administrative control of the surveillance test programme at Byron
is characterized by several good features including:

Clearly written procedures covering the surveillance test
programme (BAP 1400 series).

Station surveillance co-ordinator and six individual department
co-ordinators for the surveillance test programme.

Advanced computerized scheduling programme (GSRV) and schedule
monitoring programme (MOTS), which ensures timely performance of
each test.

- Systematic SRO review of train operability requirements before
test execution (procedure BAP 390-9).

- STP (Surveillance Test Procedure) numbers are identical to the
number of surveillance requirments in Section 4 of Tech. Specs,
for each cross-reference. A computer programme (Byron Technical
Specification Surveillance Matrix) exists for cross-reference
between STPs and Tech. Specs, surveillance requirements.

- STPs are colour-coded (white for unit 1 and green for unit 2) in
order to test correct equipment.

5.2 Reactivity management programme

A reactivity management programme at the Byron NPP was identified as a
good practice. This programme was developed to maintain strict control of any
changes to the reactivity of the reactor core. Management personnel at Byron
receive special training. To support this training, a pamphlet defines the
responsibility for the reactor core at a CECo Nuclear Station. Further, a
one hour video tape on "Reactivity Management", discussing lessons learned
from previous events (INPO conference), is used in the training of management
personnel.

Corporate activities are also defined in a special action plan for the
reactivity management programme. A good feature of this plan is the concept
of a reactivity management programme assessment team for all CECo stations
including Byron NPP.
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5.3 Fuel handling recorded on video cassettes

It is a general practice at Byron to record various fuel handling
activities on video cassettes. Normal activities such as irradiated fuel
assembly inspections, post-refuelling reactor core and spent fuel pool
inventories are performed and recorded using an underwater camera with a local
monitor and video tape recorder. The video tape serves as a permanent record
of the activities as well as allowing independent verification. Other
activities that have been recorded on video tape include fuel assembly
reconstitution (Total: 9 fuel assemblies), fuel rod examinations (Total: 15
fuel rod). Rod Cluster Control Assembly (RCCA's) inspections (Total: 15
RCCA's, full length), RCCA dis-assembly work (one finger of the RCCA was
removed for "hot-cell" analysis), RCCA Change Fixture alignment activities.

5.4 Trending of events that occur more than once

The Regulatory Assurance Department submits special Trend/Concern
Reports to the Station Manager and other relevant departments to enable
management follow up of events that occur more than once and to control the
corrective or preventive actions taken.

Trends are identified if certain events occur two or more times at the
plant. Trend reports deal with the actual status of all trends identified.
Thus, management can be aware of all relevant weak points of the plant, and
can influence the corrective actions taken.

Trend reporting is part of the overall process of reviewing operating
experience at Byron plant. It is a good example of a means of ensuring
efficient interaction between management and staff.

5.5 Weekly report on significant industry operating experience
The Regulatory Assurance Department issues and disseminates a so-called

"Significant Industry Operating Experience - weekly report" and a "Weekly
In-house Operating Experience Summary" to inform all relevant people in a
timely manner.

The Regulatory Assurance Department arranges meetings twice a week to
consider operating experience. These are attended by representatives of all
relevant departments and groups, including the Training Department. The
weekly report prepared by the Regulatory Assurance Department is intended to
help prepare for the operating experience meetings, and to make information
available quickly to interested parties. It contains information not only
about significant events, but also actual questions and conclusions relating
to the Byron plant.

The reports, in the form of information sheets, are addressed directly
to particularly interested people and are publicly advertised at fixed plant
notice boards.

This use of information sheets ensures that information about
significant events at the plant and outside information sources is
disseminated widely. In turn, this assists in efforts to develop an adequate
response to significant events in a timely manner.
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5.6 Plant data retaining

There is the highest commitment to excellence at the Byron NPP.
Accordingly, station management decided that plant data should be retained for
the life of the plant. This data is essential to be able to monitor, trend,
analyze, and compare plant events, transients, individual components, and
system performance.

Initially, plant data was stored on 1200 ft magnetic tapes at 1600 BPI.
After a short period of time, the plant parameter database outgrew the storage
capability of these tapes. At that point Byron began using 2400 ft magnetic
tapes. After 2.75 years (and 1000+ magnetic tapes later) it became clear that
storage of these and future tapes would require a large amount of space.
After some investigation station management decided to purchase an EXABYTE
8 mm tape sub-system.

This type of tape sub-system was installed for several reasons:

the cost savings associated with this type of system. 2400 ft
magnetic tapes cost $15.00 each while an 8 mm tape costs $10.00.
Since each 8 mm tape holds the equivalent of 50 2400 ft tapes, this
translates to an estimated cost saving of $740.00 monthly.

- secondly, in addition to the savings associated with the cost of
the magnetic media, approximately 30 manhours were saved monthly.
Prior to the installation of the EXABYTE, at least 1.5 manhours
were spent daily to transfer the plant data from disk to tape.
This number has been reduced to about 2 hours monthly thereby
allowing the system engineer to concentrate on other duties.

All plant data that currently reside on either 1200 ft or 2400 ft
magnetic tapes are being transferred to 8mm tapes to free storage space, and
so that all plant data are held on one type of tape.
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6. RADIATION PROTECTION
6.1 TLD Monitoring System for personnel dosimetry

The TLD system consist of two automatic TLD readers capable of
processing batches of 500 TLDs without operator intervention. The system is
on line with a computer assembly where the dosimetric information is processed.

The whole system operation has a failure rate of less than 10~~4 per
dosimeter read. All errors in handling the dosimetric information are avoided.

Information from 1600 badges is processed, registered and reported in
two days.

6.2 Non-radioactive Waste Monitoring

A sorting table is used for the monitoring and analysis of contaminated
materials. It is a table measuring 3 m wide by 0.9 m deep and comprises three
parts - the detector table, the shielding hood and the electronics package.

The operation of the monitoring system is simple and fast. The use of
this arrangement to perform surveillance all non-radioactive waste before
release outside the controlled area, provides a very good level of confidence
in the conventional waste management.
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7. CHEMISTRY
7.1 Chemical Injection System

The Secondary Side chemical feed system consists of two 400 gallon
portable tanks (one for 35% Hydrazine solution and the other for 58% Ammonium
Hydroxide solution). The Hydrazine tank is constructed of stainless steel
while the Ammonium Hydroxide tank is a carbon steel pressure vessel rated at
50 psig. Each tank can be moved in and out of position using a fork truck and
each weighs about 2275 kg when full. The tanks are equipped with a dry-type
quick-connect at the outlet and a quick-connect vent line which will vent the
tanks to the outside atmosphere. This feature completely eliminates the
potential exposure of plant personnel to hazardous vapours.

The portable tanks gravity drain through 1 inch stainless steel lines
to 50 gallon stainless steel day tanks. These day tanks supply suction to the
chemical feed pumps. They too are vented to the outside atmosphere and are
equipped with drain and isolation valves for maintenance purposes.

Each unit is fed by a Hydrazine pump and an Ammonia Hydroxide pump
which are designed to feed the product directly into the condensate system
ahead of the condensate booster pumps. Each pump has a completely redundant
back-up pump in case of failure. These positive displacement pumps are
designed to accurately control feed rates and to dilute the Hydrazine.
Ammonium Hydroxide has been then completely eliminated and exposure of
personnel to hazardous chemicals could be minimized.

When the portable tanks are empty (3-4 weeks per tank), an equipment
operator replaces them with full ones. The empties are sent to a vendor to be
cleaned and refilled prior to being sent back to the station. The whole
process requires about 1 man-hour of operator time per month. In addition to
eliminating operator exposure to any hazardous chemicals, the system has saved
the station about $66 000 a year in chemical costs, man-power, and lost time.

7.2 Excursion Report

A chemistry excursion report is written for each event that affects
chemistry and plant operations. This report is a historical record of
chemistry excursions. The report documents plant conditions, key parameters
and corrective actions taken. The plant chemist uses these reports as a
reference to identify and correct chemistry trends.

From this chemistry excursion report a duty chemist training book has
been developed. Several examples of primary, secondary and circulating water
excursions are listed with the corrective actions taken. This allows the
chemist a quick reference to determine the source of the upset. Corrective
action can be made prior to entering any action levels requiring power
reduction.

The duty chemist book also sets out the responsibilities of the on-call
chemist. It has examples of key data to review and lists several calculations
that may be needed when on call.
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8. EMERGENCY PLANNING AND PREPAREDNESS
8.1 Classified emergencies in the plant

At CECo nuclear power plants, emergencies in the plant are classified
into four categories, starting with 'Unusual Event' as the lowest category of
emergency. A very detailed procedure exists for making the appropriate
classification. In recent years, the number of incidents classified as
'Unusual Event1 has been in the order of ten a year. The incidents are
investigated later to see if

- the incident was significant enough to warrant classification as
an 'Unusual Event';

- a higher-level classification might have been more appropriate; and
the subsequent actions taken were appropriate and in accordance
with written procedures.

Thus every incident which triggers an Emergency Action Level (EAL) is
used later for training by subsequent response to a critique.

8.2 Training on combined radiation protection and medical practice matters

CECo uses a private contractor for training in matters which combine
aspects of both radiation protection and medical practice. Handling of
injured, contaminated persons is the main topic of such training. It is given
to CECo and to staff in some outside agencies who have roles in emergency
response plans - e.g. hospital staff, firemen, ambulance workers and paramedic
teams. The emphasis of the training is on practical techniques for preventing
the spread of contamination while giving priority to the medical condition of
the patient. One aim of the training is to eliminate unreasonable fears about
radiation and radioactive contamination which could have a detrimental effect
on the prompt treatment of the patient's medical condition.

The people to be trained fall into two categories:
CECo staff who are generally knowledgeable about radiation
protection but need some training in first aid and,

- medical workers who are knowledgeable about first aid but need
some training in the basics of radiation protection.

The contractor provides, as the trainer, a medical doctor who has good
knowledge of radiation and thus is able to cover both aspects of the
training. Since he has hospital experience, he is able to communicate with
nurses and other hospital staff who have undue concerns about radioactive
contaminât ion.
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8.3 Joint Public Information Center

A Joint Public Information Centre (JPIC) is provided in an auditorium
adjoining, but secure from, the Emergency Operating Faculty (EOF) about 20
miles from the Byron plant. Since, at the EOF, all Commonwealth Edison's
emergency actions are controlled and co-ordinated with representatives of
State and Federal agencies, the location of the JPIC next door to the EOF is a
good strategy. Senior officials in the EOF, with up-to-the-minute detailed
knowledge of the situation, are available to the news media in a controlled
manner, with no loss of time in travelling.

The concept implied in the term JPIC is also good. At one physical
location, all the news about the emergency is available from spokespersons
representing agencies with different perspectives. All spokespersons have an
equal opportunity to present their views in the presence of their counterparts
from other agencies.

8.4 Emergency Information Booklet

Warning sirens have been installed in the 10-mile Emergency Planning
Zone around the Byron NPP. In order to inform the public about what to do
when sirens sound, CECo distributes a colour booklet containing explanations
and instructions. At the back of the booklet is a tear-off card which can be
mailed to the Illinois Emergency Services and Disaster Agency (IESDA) by (or
on behalf of) people who would need physical assistance if the sirens sound.
For example, deaf people might not hear the sirens, or bed-ridden people might
need help in the event of an evacuation.

The cards received by IESDA identifying people who would need
assistance are forwarded to the County co-ordinator for IESDA. In that office
the information is fed into a computer which can be readily accessed by police
and other emergency workers. One of the procedures in the County emergency
plan is to check the list of people needing help and the nature of their
disability. Police cars or other appropriate emergency vehicles would then be
dispatched to their aid.
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LIST OF GOOD PRACTICES BY AREA OF REVIEW

No. Heading/Title NPP Page

1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1. Approval of invoices by QA
2. Assessment programme
3. Certification of suppliers
4. Daily, monthly, quarterly

and annual reporting on QA
5. Industrial safety system
6. Medical service
7. Outage handbook
8. Performance planning and review

system
9. Plant modification management system
10. 'Prevent accidents and use safety

basics every time' (PAUSE) programme
11. Probabilistic safety assessment
12. Station management by objectives

including the closed loop
13. Supervision of operating staff by

senior staff
14. Updating vendor's manuals
15. Weekly joint managers' and resident

inspectors' walkthroughs

Almaraz (Spain) 67
Byron (USA) 127
Almaraz (Spain) 68
Byron (USA) 129

Rovenskaya (USSR) 107
Almaraz (Spain) 68
Barsebäck (Sweden) 18
Byron (USA) 128

Barsebäck (Sweden) 18
Pickering (Canada) 26

Almaraz (Spain) 67
Byron USA) 128

Kanupp (Pakistan) 116

Byron (USA) 129
Byron (USA) 129
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No. Heading /Title NPP Page

2. TRAINING AND QUALIFICATION
1. Composition of simulator training group
2. Continuing training of personnel
3. Course lectures by experts from

various NPPs
4. Developing skills of instructors
5. Engineers for simulator upgrade activities
11. Exchange of operational experience

with other NPPs
7. Facility for training maintenance

personnel
8. Fire protection training
9. General employee training programme
10. Instructors for specialist training
12. Laboratories and workshop/equipment
14. Mock-up training
15. Training for work groups
16. Training of personnel for refuelling
17. Training programme for instructors
16. Use of simulators
17. 160 hour programme for shift personnel

Philippsburg (Germany) 52
Rovenskaya (USSR) 108
Philippsburg 52
(Germany)
Byron (USA) 131
Paks (Hungary) 97
Philippsburg 52
(Germany)
St. Alban (France) 89

Rovenskaya (USSR) 108
Philippsburg (Germany) 53
Paks (Hungary) 97
Byron (USA) 131
Philippsburg (Germany) 52
Pickering (Canada) 27
Almaraz (Spain) 70
Calvert Cliffs (USA) 41
Barsebäck (Sweden) 20
Philippsburg (Germany) 52

3. OPERATIONS
1. Assignment of the systems to the

shift supervisors
2. Checklists for different modes of

operation
3. Coding systems

Philippsburg (Germany) 54

Byron (USA) 132

Philippsburg (Germany) 55
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No. Heading /Title NPP Page

3. Operations (contd.)
4. Computer based data recording system

for data evaluation by field operators
5. Control of operational aids
6. Co-ordination of all work permits

by seventh shift
7. Emergency procedures
8. Fire cages in the field
9. Indication of isolation measures in

safety systems
10. Instructions for the shifts on

procedures and modifications
11. Location of and equipment for the

emergency control room
12. Minor medical examinations
13. Operational surveillance
14. Operations facilities
15. Operator round sheets
16. Operating history
17. Outage plan
18. Photographs of layout near each

radiation zone
19. Rotating job requirements
20. Monitoring of safety related valves
21. Plug in and key store system for

the safety system valves
22. Shift co-ordination related to work

requests
23. Six hour shift rotation
24. Superintendent/shift supervisors meetings
25. Surveillance of diesel fuel quality
26. System isolation and worker protection
27. Umbrella system to facilitate tag-out
28. Work order processing system

St. Alban (France) 90

Byron (USA) 133
Barsebäck (Sweden) 21

Byron (USA) 133
Byron (USA) 133
Philippsburg (Germany) 54

Byron (USA) 132

Philippsburg (Germany) 54

Rovenskaya (USSR) 109
Almaraz (Spain) 71
Angra (Brazil) 120
Angra (Brazil) 120
Paks (Hungary) 98
St. Alban (France) 90
Byron (USA) 134

Byron (USA) 132
Takahama (Japan) 81
Philippsburg (Germany) 55

Byron (USA) 132

Angra (Brazil) 120
St. Alban (France) 90
Byron (USA) 133
Pickering (Canada) 29
Barsebäck (Sweden) 21
St. Alban (France) 90
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No. Heading /Title NPP Page

4. MAINTENANCE
1. Additional calibration of tools used

on safety related components
2. "Cautionary" front page of the

procedures
3. Daily planning meeting
4. High bay storage areas
5. Licensed maintenance management
6. Maintenance programme
7. Outage planning group
8. Periodic inspection
9. Photographs of test equipment
10. Preventive maintenance programme
11. Programme for purchasing selected

pieces of equipment
12. Snubber maintenance and test shop
13. Spare parts control
14. Testing device for motor operated

valve actuators
15. Work control system

Byron (USA) 135

Byron (USA) 135

Byron (USA) 135
Philippsburg (Germany) 57
Philippsburg (Germany) 56
Takahama (Japan) 82
Pickering (Canada) 31
Pickering (Canada) 31
Pickering (Canada) 31
Rovenskaya (USSR) 110
Philippsburg (Germany) 57

Calvert Cliffs (USA) 42
Calvert Cliffs (USA) 42
Philippsburg (Germany) 56

Philippsburg (Germany) 56

5. TECHNICAL SUPPORT
1. Analysis of surveillance systems for

revolving equipment
2. Chief technical advisor (ISR)
3. Comparison of planned and actual

times for refuelling activities

Almaraz (Spain)

St. Alban (France)
Almaraz (Spain)

74

92
72
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4. Computer controlled system for
surveillance testing

5. Computerized global operating
indices programme

6. Computerized monitoring of containment
leak rate

7. Cranes for irradiated fuel
8. Design modifications monitoring programme
9. Elimination of human errors
10. Event analysis
11. Extra electronics cabinets
12. Fast computer hardware repairs
13. Fuel handling recorded on video cassettes
14. Fuel inspection programme
15. Guide frame for fuel loading adjustment
16. In-core instrumentation surveillance

testing
17. 'Limitation' system
18. Machinery condition monitoring programme
19. Material testing
20. Monitoring of foreign bodies in closed

components
21. Performance indicator
22. Plant data retention
23. Reactivity management programme
24. Reactor shutdown system
25. Reduction in dampers
26. Test frequencies
27. Test pocedures with guidance for dealing

with abnormal occurrences during the test
28. Testing of the reactor protection system
29. Trending of events that occur more

than once

Philippsburg (Germany) 58

Almaraz (Spain) 75

St. Alban (France) 92

Philippsburg (Germany) 60
Almaraz (Spain) 74
Takahama (Japan) 83
Takahama (Japan) 84
Philippsburg (Germany) 59
Philippsburg (Germany) 60
Byron (USA) 137
Takahama (Japan) 83
St. Alban (France) 93
Rovenskaya (USSR) 111

Philippsburg (Germany) 58
Calvert Cliffs (USA) 43
Paks (Hungary) 99
Almaraz (Spain) 72

Pickering (Canada) 36
Byron (USA) 136
Byron (USA) 136
Pickering (Canada) 33
Almaraz (Spain) 73
Pickering (Canada) 33
Philippsburg (Germany) 58

Takahama (Japan) 83
Byron (USA) 137
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5. TECHNICAL SUPPORT (cont.d)
30. Sensitive fuel sipping system
31. Standardization of periodic tests,

inspection & recording of results
32. Surveillance test programme
34. Ultrasonic data recording and processing

system
35. Weekly brochure for promoting safety

culture
36. Weekly report on significant industry

operating experience

Philippsburg (Germany) 59
Philippsburg (Germany) 58

Byron (USA) 134
Calvert Cliffs (USA) 43

St. Alban (France) 92

Byron (USA) 137

6. RADIATION PROTECTION
1. ALARA programme
2. Clearances of large components
3. Daily measurement of radionuclides
4. Dose reduction programme
5. Entry to controlled area
6. Internal contamination screening

monitor
7. Log of material released from the

control point
8. On-site radwaste storage
9. Mobile laboratory
10. Non-radioactive waste monitoring
11. Remotely operated drum handling
12. Stack emission monitoring
13. Station introductory booklet
14. Storing radiation measuring instruments
15. TLD monitoring system for personnel

dosimetry

Angra (Brazil) 121
Philippsburg (Germany) 62
Almaraz (Spain) 76
Almaraz (Spain) 77
Philippsburg (Germany) 61
Philippsburg (Germany) 61

Angra (Brazil) 121

Barsebäck (Sweden) 23
Philippsburg 62
Byron (USA) 139
Philippsburg (Germany) 62
Paks (Hungary) 100
Philippsburg (Germany) 61
Angra (Brazil) 121
Byron (USA) 139
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7. CHEMISTRY
1. Actions to conserve the steam

generators
2. Analytical procedures
3. C-14 measurements on various chemicals

in exhaust gases
4. Calibration programme
5. Chemical injection system
6. Chemistry handbook
7. Computerized chemical parameters
8. Correlation of chemical and

operational data
9. Excursion report
10. Intercomparison programme
11. Monitoring and control of chemical

and radiochemical parameters
12. On-line surveillance of the water

steam circuit
13. Research and development activities
14. Survey of effluent water

Almaraz (Spain) 78

Calvert Cliffs (USA) 45
Paks (Hungary) 102

Calvert Cliffs (USA) 46
Byron (USA) 140
Kanupp (Pakistan) 117
Philippsburg (Germany) 63
Takahama (Japan) 85

Byron (USA) 140
Calvert Cliffs (USA) 45
Almaraz (Spain) 78

Takahama (Japan) 85

Paks (Hungary) 103
Rovenskaya (USSR) 112
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8. EMERGENCY PLANNING AND PREPAREDNESS
1. Automatic dose prediction
2. Calendar with immediate emergency

procedures
3. Classified emergencies in the plant
4. Designated and marked population

assembly areas
5. Emergency cabinets at the plant
6. Emergency communications
7. Emergency information booklet
8. Emergency planning and preparedness

information exchange
9. Emergency preparedness co-ordination
10. Emergency response facilities
11. First estimate of the radioactive

release via the stack
12. Joint public information centre
13. Nuclear emergency preparedness

committee
14. Nuclear support service company
15. Role of medical personnel in public

information
16. Structure and format of the

emergency plan
17. Training on combined radiation

protection & medical practice matters
18. Use of pictograms
19. Videotapes for NPPs

Philippsburg (Germany) 64
Angra (Brazil) 122

Byron (USA) 141
Angra (Brazil) 122

Philippsburg (Germany) 64
Takahama (Japan) 86
Byron (USA) 142
Calvert Cliffs (USA) 47

Takahama (Japan) 86
Rovenskaya (USSR) 113
Philippsburg (Germany) 64

Byron (USA) 142
Pickering (Canada) 37

Philippsburg (Germany) 64
St. Alban (France) 94

St. Alban (France) 94

Byron (USA) 141

St. Alban (France) 94
Calvert Cliffs (Canada) 47
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PERMUTATED INDEX
AREA TTTLE
MAO ACCIDENT PREVENTION AND USE SAFETY EVERYTIME
CH ACTIONS TO CONSERVE STEAM GENERATORS
CH ACTIVITIES, RESEARCH & DEVELOPMENT
MAI ADDITIONAL CALIBRATION/TOOLS-SAFETY RELATED COMPON
OPS AIDS, OPERATIONAL (CONTROL)
RP ALARA PROGRAMME
TS ANALYSIS OF EVENTS
TS ANALYSIS OF SURVEILLANCE F.REVOLVING EQUIPMENT
RP ANALYTICAL PROCEDURES
MAO APPROVAL OF INVOICES BY QA
MAI AREAS FOR STORAGE, HIGH BAY
EPP ASSEMBLY AREAS FOR POPULATION, DESIGNATED AND MARKED
MAO ASSESSMENT PROGRAMME
OPS ASSIGNMENT OF SYSTEMS TO SHIFT SUPERVISORS
EPP AUTOMATIC DOSE PREDICTION
TS BODIES (FOREIGN) IN CLOSE COMPONENTS, MONITORING
EPP BOOKLET (INFORMATION) FOR EMERGENCY
RP BOOKLET, STATION INTRODUCTORY
TS BROCHURE PROMOTING SAFETY CULTURE, WEEKLY
CH C-14 MEASUREMENTS IN CHEMICALS IN EXHAUST GASES
TS CABINETS (ELECTRONIC), EXTRA
EPP CABINETS FOR EMERGENCY AT PLANT
OPS CAGES (FIRE) IN FIELD
EPP CALENDAR, IMMEDIATE EMERGENCY PROCEDURES
MAI CALIBRATION OF TOOLS, ADDITIONAL FOR SAFETY RELATED COMPONEN
CH CALIBRATION PROGRAMME
MAI CAUTIONARY FRONT PAGE - PROCEDURES
MAO CERTIFICATION OF SUPPLIERS
OPS CHECKLISTS FOR DIFFERENT MODES OF OPERATION
CH CHEMICAL & OPERATIONAL DATA, CORRELATION
CH CHEMICAL & RADIOCHEMICAL PARAMETERS, MONITORING & CONTROL
CH CHEMICAL INJECTION SYSTEM
CH CHEMICAL PARAMETERS, COMPUTERIZED
CH CHEMICALS IN EXHAUST GASES, C-14 MEASUREMENT
CH CHEMISTRY HANDBOOK
TS CHIEF TECHNICAL ADVISOR
EPP CLASSIFIED EMERGENCIES IN PLANT
RP CLEARANCE OF LARGE COMPONENTS
TS CLOSED COMPONENT, MONITORING OF FOREIGN BODIES
OPS CO-ORDINATION OF ALL WORK PERMITS
OPS CODING SYSTEM
EPP COMMITTEE, NUCLEAR EMERGENCY PREPAREDNESS
EPP COMMUNICATIONS IN EMERGENCY
EPP COMPANY (SERVICE) FOR NUCLEAR SUPPORT
TS COMPARISON OF PLANNED/ACTUAL REFUELLING
TS COMPONENTS (CLOSED) MONITORING OF FOREIGN BODIES
RP COMPONENTS (LARGE), CLEARANCES
TRA COMPOSITION OF SIMULATOR TRAINING GROUP
OPS COMPUTER BASED DATA RECORD SYSTEM FOR DATA EVALUAT
TS COMPUTER CONTROLLED SYSTEM/SURVEILLANCE TESTING
TS COMPUTER HARDWARE REPAIRS, FAST
CH COMPUTERIZED CHEMICAL PARAMETERS
TS COMPUTERIZED GLOBAL OPERATING INDICES PROGRAMME
TS COMPUTERIZED MONITORING, CONTAINMENT LEAK RATE
TS CONTAINMENT LEAK RATE, COMPUTERIZED MONITORING

NPP PAGE
PICKERING (CAN) 26
ALMARAZ (SPA) 78
PAKS (HUN) 103
BYRON (USA) 135
BYRON (USA) 133
ANGRA (BRA) 121
TAKAHAMA (JAP) 84
ST.ALBAN (FRA) 92
CALVERT CLIFF (USA) 45
ALMARAZ (SPA) 67
PHILIPPSBURG (GER) 57
ANGRA (BRA) 122
BYRON (USA) 127
PHILIPPSBURG (GER) 54
PHILIPPSBURG (GER) 64
ALMARAZ (SPA) 72
BYRON (USA) 142
PHILIPPSBURG (GER) 61
ST. ALBAN (FRA) 92
PAKS (HUN) 102
PHILIPPSBURG (GER) 59
PHILIPPSBURG (GER) 64
BYRON (USA) 133
ANGRA (BRA) 122
BYRON (USA) 135
CALVERT CLIFF (USA) 46
BYRON (USA) 135
ALMARAZ (SPA) 68
BYRON (USA) 132
TAKAHAMA (JAP) 85
ALMARAZ (SPA) 78
BYRON (USA) 140
PHILIPPSBURG (GER) 63
PAKS (HUN) 102
KANUPP (PAK) 117
ST.ALBAN (FRA) 92
BYRON (USA) 141
PHILIPPSBURG (GER) 62
ALMARAZ (SPA) 72
BARSEBAECK (SWE) 21
PHILIPPSBURG (GER) 55
PICKERING (CAN) 37
TAKAHAMA (JAP) 86
PHILIPPSBURG (GER) 64
ALMARAZ (SPA) 72
ALMARAZ (SPA) 72
PHILIPPSBURG (GER) 62
PHILIPPSBURG (GER) 52
ST. ALBAN (FRA) 90
PHILIPPSBURG (GER) 58
PHILIPPSBURG (GER) 60
PHILIPPSBURG (GER) 63
ALMARAZ (SPA) 75
ST.ALBAN (FRA) 92
ST. ALBAN (FRA) 92
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AREA TITLE
RP CONTAMINATION (INTERNAL), SCREENING MONITOR
TRA CONTINUING TRAINING OF PERSONNEL
CH CONTROL & MONITORING, CHEMICAL & RADIOLOGICAL PARAMETERS
OPS CONTROL OF OPERATIONAL AIDS
MAI CONTROL OF SPARE PARTS
RP CONTROL POINT, MATERIAL RELEASE
OPS CONTROL ROOM (EMERGENCY), EQUIPMENT LOCATION
MAI CONTROL SYSTEM FOR WORK
RP CONTROLLED AREA, ENTRY
EPP COORDINATION OF EMERGENCY PREPAREDNESS
CH CORRELATION OF CHEMICAL & OPERATIONAL DATA
TRA COURSE LECTURES BY EXPERTS/VARIOUS NPPS
TS CRANES FOR IRRADIATED FUEL
RP DAILY MEASUREMENT OF RADIONUCLIDES
MAI DAILY PLANNING MEETING
MAO DAILY, MONTHLY, QUARTERLY & ANNUAL QA REPORTING
TS DAMPERS, REDUCTION
OPS DATA RECORD & EVALUATION SYSTEM, COMPUTER BASED
TS DATA RETENTION
TS DESIGN MODIFICATIONS MONITORING PROGRAMME
EPP DESIGNATED & MARKED POPULATION ASSEMBLY AREAS
TRA DEVELOPING SKILLS OF INSTRUCTORS
CH DEVELOPMENT & RESEARCH ACTIVITIES
OPS DIESEL FUEL QUALITY SURVEILLACE
EPP DOSE PREDICTION, AUTOMATIC
RP DOSE REDUCTION PROGRAMME
RP DOSIMETRY (PESONNEL) TLD MONITORING SYSTEM
RP DRUM HANDLING, REMOTELY OPERATED
CH EFFLUENT WATER SURVEY
TS ELECTRONIC CABINETS, EXTRA
TS ELIMINATION OF HUMAN ERRORS
EPP EMERGENCIES IN PLANT, CLASSIFIED
EPP EMERGENCY CABINETS AT PLANT
EPP EMERGENCY COMMUNICATIONS
OPS EMERGENCY CONTROL ROOM, EQUIPMENT LOCATION
EPP EMERGENCY INFORMATION BOOKLET
EPP EMERGENCY PLAN, STRUCTURE & FORMAT
EPP EMERGENCY PREPAREDNESS (NUCLEAR) COMMITTEE
EPP EMERGENCY PREPAREDNESS CO-ORDINATION
OPS EMERGENCY PROCEDURES
EPP EMERGENCY PROCEDURES IN CALENDAR
EPP EMERGENCY RESPONSE FACILITIES
RP EMISSIONS MONITORING AT STACK
TRA EMPLOYEE, (GENERAL) TRAINING PROGRAMME
TRA ENGINEERS, FOR SIMULATOR UPGRADE ACTIVITIES
RP ENTRY TO CONTROLLED AREA
EPP EPP INFORMATION EXCHANGE
MAI EQUIPMENT (SELECTED) PURCHASING PROGRAMME
MAI EQUIPMENT FOR TESTS, PHOTOS
TRA EQUIPMENT FOR WORKSHOPS & LABORATORIES
OPS EQUIPMENT LOCATION FOR EMERGENCY CONTROL ROOM
EPP ESTIMATE (FIRST) OF RADIOACTIVE RELEASE VIA STACK
TS EVENT ANALYSIS
TS EVENTS (TRENDING) OCCURRING MORE THAN ONCE
OPS EXAMINATIONS (MINOR), MEDICAL
TRA EXCHANGE OF OPERATIONAL EXPERIENCE/OTHER NPPS
CH EXCURSION REPORT
CH EXHAUST GASES, C-14 MEASUREMENT ON CHEMICALS

NPP PAGE
PHILIPPSBURG (GER) 61
ROVENSKAYA (SSR) 108
ALMARAZ (SPA) 78
BYRON (USA) 133
CALVERT CLIFF (USA) 42
ANGRA (BRA) 121
PHILIPPSBURG (GER) 54
PHILIPPSBURG (GER) 56
PHILIPPSBURG (GER) 61
TAKAHAMA (JAP) 86
TAKAHAMA (JAP) 85
PHILIPPSBURG (GER) 52
PHILIPPSBURG (GER) 60
ALMARAZ (SPA) 76
BYRON (USA) 135
BYRON (USA) 129
ALMARAZ (SPA) 73
ST. ALBAN (FRA) 90
BYRON (USA) 138
ALMARAZ (SPA) 74
ANGRA (BRA) 122
BYRON (USA) 131
PAKS (HUN) 103
BYRON (USA) 133
PHILIPPSBURG (GER) 64
ALMARAZ (SPA) 77
BYRON (USA) 139
PHILIPPSBURG (GER) 62
ROVENSKAYA (SSR) 112
PHILIPPSBURG (GER) 59
TAKAHAMA (JAP) 83
BYRON (USA) 141
PHILIPPSBURG (GER) 64
TAKAHAMA (JAP) 86
PHILIPPSBURG (GER) 54
BYRON (USA) 142
ST. ALBAN (FRA) 94
PICKERING (CAN) 37
TAKAHAMA (JAP) 86
BYRON (USA) 133
ANGRA (BRA) 122
ROVENSKAYA (SSR) 113
PAKS (HUN) 100
PHILIPPSBURG (GER) 53
PAKS (HUN) 97
PHILIPPSBURG (GER) 61
CALVERT CLIFF(USA) 47
PICKERING (CAN) 57
PICKERING (CAN) 31
BYRON (USA) 131
PHILIPPSBURG (GER) 54
PHILIPPSBURG (GER) 64
TAKAHAMA (JAP) 84
BYRON (USA) 137
ROVENSKAYA (SSR) 109
PHILIPPSBURG (GER) 52
BYRON (USA) 140
PAKS (HUN) 102
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AREA TTTLE NPP PAGE
TRA EXPERIENCE (OPERATIONAL) EXCHANGE WITH OTHER NPPS
TRA EXPERTS FROM VARIOUS NPP, COURSE LECTURES
TS EXTRA ELECTRONICS CABINET
EPP FACILITIES (RESPONSE) FOR EMERGENCY
OPS FACILITIES, OPERATIONS
TRA FACILITY FOR TRAINING MAINTENANCE PERSONNEL
TS FAST COMPUTER HARDWARE REPAIRS
OPS FIELD FIRE CAGES
OPS FIRE CAGES IN FIELD
TRA FIRE PROTECTION TRAINING
EPP FIRST ESTIMATE OF RADIOACTIVE RELEASE VIA STACK
TS FOREIGN BODIES IN CLOSE COMPONENTS, MONITORING
EPP FORMAT & STRUCTURE OF EMERGENCY PLAN
TS FREQUENCIES OF TESTS
OPS FUEL (DIESEL) QUALITY SURVEILLANCE
TS FUEL (IRRADIATED), CRANES
TS FUEL HANDLING RECORDED-VIDEO
TS FUEL INSPECTION PROGRAMME
TS FUEL LOADING ADJUSTMENT, GUIDE FRAME
TS FUEL SIPPING SYSTEM (SENSITIVE)
TRA GENERAL EMPLOYEE TRAINING PROGRAMME
MAI GROUP (PLANNING) FOR OUTAGE
TRA GROUP (WORK) TRAINING
TS GUIDE FRAME FOR FUEL LOADING ADJUSTMENT
MAO HANDBOOK FOR OUTAGE
CH HANDBOOK, CHEMISTRY
TS HARDWARE COMPUTER REPAIR, FAST
MAI HIGH BAY STORAGE AREAS
OPS HISTORY OF OPERATION
TS HUMAN ERRORS, ELIMINATION
TRA HUNDRED-AND-SIXTY HRS. PROGRAMME FOR SHIFT PERSONNEL
TS IN-CORE INSTRUMENTATION SURVEILLANCE TESTING
OPS INDICATION OF ISOLATION MEASURES ON SAFETY SYSTEMS
TS INDICATORS, PERFORMANCE
MAO INDUSTRIAL SAFETY SYSTEM
EPP INFORMATION (PUBLIC), ROLE OF MEDICAL PERSONNEL
EPP INFORMATION CENTER (JOINT) FOR PUBLIC
EPP INFORMATION EXCHANGE FOR EPP
TS INSPECTION PROGRAMME FOR FUEL
MAI INSPECTION, PERIODIC
MAO INSPECTORS/MANAGERS, WEEKLY JOINT WALKTHROUGHS
OPS INSTRUCTIONS FOR SHIFTS ON PROCEDURES & MODIFICATION
TRA INSTRUCTORS FOR SPECIALIST TRAINING
TRA INSTRUCTORS, DEVELOPING SKILLS
TRA INSTRUCTORS, TRAINING PROGRAMME
TS INSTRUMENTATION (IN-CORE) SURVEILLANCE TESTING
RP INSTRUMENTS STORING FOR RADIATION MEASURING
CH INTERCOMPARISON PROGRAMME
RP INTERNAL CONTAMINATION SCREENING
RP INTERNAL CONTAMINATION SCREENING MONITOR
MAO INVOICES, APPROVAL BY QA
OPS ISOLATION MEASURES ON SAFETY SYSTEMS, INDICATION
OPS JOB ROTATING REQUIREMENTS
EPP JOINT PUBLIC INFORMATION CENTRE
TRA LABORATORIES AND WORKSHOP/EQUIPMENT
RP LABORATORY, MOBILE
OPS LAYOUT PHOTOS NEAR RADIATION ZONE
TS LEAK RATE (CONTAINMENT), COMPUTERIZED MONITORING

PHILIPPSBURG (GER) 52
PHILIPPSBURG (GER) 52
PHILIPPSBURG (GER) 59
ROVENSKAYA (SSR) 113
ANGRA (BRA) 120
ST. ALBAN (FRA) 89
PHILIPPSBURG (GER) 60
BYRON (USA) 133
BYRON (USA) 133
ROVENSKAYA (SSR) 108
PHILIPPSBURG (GER) 64
ALMARAZ (SPA) 72
ST. ALBAN (FRA) 94
PICKERING (CAN) 33
BYRON (USA) 133
PHILIPPSBURG (GER) 60
BYRON (USA) 137
TAKAHAMA (JAP) 83
ST. ALBAN (FRA) 93
PHILIPPSBURG (GER) 59
PHILIPPSBURG (GER) 53
PICKERING (CAN) 31
PICKERING (CAN) 27
ST.ALBAN (FRA) 93
BARSEBAECK (SWE) 18
KANUPP (PAK) 117
PHILIPPSBURG (GER) 60
PHILIPPSBURG (GER) 57
PAKS (HUN) 98
TAKAHAMA (JAP) 83
PHILIPPSBURG (GER) 52
ROVENSKAYA (SSR) 111
PHILIPPSBURG (GER) 54
PICKERING (CAN) 36
ROVENSKAYA (SSR) 107
ST. ALBAN (FRA) 94
BYRON (USA) 142
CALVERT CLIFFS (USA) 47
TAKAHAMA (JAP) 83
PICKERING (CAN) 31
BYRON (USA) 129
BYRON (USA) 132
PAKS (HUN) 97
BYRON (USA) 131
CALVERT CLIFF (USA) 41
ROVENSKAYA (SSR) 111
ANGRA (BRA) 121
CALVERT CLIFF(USA) 45
PHILIPPSBURG (GER) 61
PHILIPPSBURG (GER) 61
ALMARAZ (SPA) 67
PHILIPPSBURG (GER) 54
BYRON (USA) 132
BYRON (USA) 142
BYRON (USA) 131
PHILIPPSBURG (GER) 62
BYRON (USA) 134
ST. ALBAN (FRA) 92
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AREA TITLE
MAI LICENSED MAINTENANCE MANAGEMENT
TS LIMITATION SYSTEM
TS LOADING (FUEL) ADJUSTMENT, GUIDE FRAME
OPS LOCATION OF EQUIPMENT FOR EMERGENCY CONTROL ROOM
RP LOG OF MATERIAL RELEASED CONTROL POINT
TS MACHINERY CONDITION MONITORING PROGRAMME
MAI MAINTENANCE (PREVENTIVE) PROGRAMME
MAI MAINTENANCE AND TEST SHOP FOR SNUBBERS
MAI MAINTENANCE MANAGEMENT, LICENSED
TRA MAINTENANCE PERSONNEL TRAINING FACILITIES
MAI MAINTENANCE PROGRAMME
MAI MANAGEMENT (MAINTENANCE), LICENSED
MAO MANAGEMENT BY OBJECTIVES INCL. CLOSED LOOP
MAO MANAGEMENT SYSTEMS FOR PLANT MODIFICATIONS
MAO MANAGERS/INSPECTORS WEEKLY JOINT WALKTHROUGHS
MAO MANUALS (VENDOR) UPDATING
RP MATERIAL RELEASED FROM CONTROL POINT
TS MATERIAL TESTING
RP MEASUREMENT OF RADIONUCLIDES, DAILY
RP MEASURING (RADIATION) INSTRUMENTS, STORING
OPS MEDICAL EXAMINATIONS (MINOR)
EPP MEDICAL MATTERS & RADIATION PROTECTION, COMBINED TRAINING
EPP MEDICAL PERSONNEL ROLE IN PUBLIC INFORMATION
MAO MEDICAL SERVICE
MAI MEETING, DAILY PLANNING
OPS MEETINGS, SUPERINTENDENT/SHIFT SUPERVISORS
OPS MINOR MEDICAL EXAMINATIONS
RP MOBILE LABORATORY
TRA MOCK-UP TRAINING
OPS MODES OF OPERATION, CHECKLISTS
OPS MODIFICATION & PROCEDURE, INSTRUCTIONS FOR SHIFTS
TS MODIFICATIONS (DESIGN) MONITORING PROGRAMME
MAO MODIFICATIONS (PLANT) MANAGEMENT SYSTEM
RP MONITOR FOR SCREENING INTERNAL CONTAMINATION
CH MONITORING & CONTROL, CHEMICAL & RADIOCHEMICAL PARAMETERS
RP MONITORING EMISSIONS AT STACK
TS MONITORING OF FOREIGN BODIES IN CLOSE COMPONENTS
RP MONITORING OF NON-RADIOACTIVE WASTE
TS MONITORING PROGRAMME FOR MACHINERY CONDITIONS
OPS MONITORING SAFETY RELATED VALVES
RP MONITORING SYSTEM FOR PERSONNEL DOSIMETRY (TLD)
MAI MOTOR OPERATED VALVE ACTUATORS, TESTING DEVICE
RP NON-RADIOACTIVE WASTE MONITORING
EPP NUCLEAR EMERGENCY PREPAREDNESS COMMITTEE
EPP NUCLEAR SUPPORT SERVICE COMPANY
CH ON-LINE SURVEILLANCE OF WATER STEAM CIRCUIT
RP ON-SITE RADWASTE STORAGE
TS OPERATING EXPERIENCE (SIGNIFICANT) WEEKLY REPORT
OPS OPERATING HISTORY
TS OPERATING INDICES PROGRAMME, COMPUTERIZED
MAO OPERATING STAFF, SUPERVISION BY SENIORS
CH OPERATIONAL & CHEMICAL DATA, CORRELATION
OPS OPERATIONAL AIDS, CONTROL
TRA OPERATIONAL EXPERIENCE EXCHANGE WITH OTHER NPPS
OPS OPERATIONAL SURVEILLANCE
OPS OPERATIONS FACILITIES
OPS OPERATOR ROUND SHEETS
MAO OUTAGE HANDBOOK

NPP PAGE
PHILIPPSBURG (GER) 56
PHILIPPSBURG (GER) 58
ST. ALBAN (FRA) 93
PHILIPPSBURG (GER) 54
ANGRA (BRA) 121
CALVERT CLIFF (USA) 43
ROVENSKAYA (SSR) 110
CALVERT CLIFF (USA) 42
PHILIPPSBURG (GER) 56
ST. ALBAN (FRA) 89
TAKAHAMA (JAP) 82
PHILIPPSBURG (GER) 56
BYRON (USA) 128
BARSEBAECK (SWE) 18
BYRON (USA) 129
BYRON (USA) 129
ANGRA (BRA) 121
PAKS (HUN) 99
ALMARAZ (SPA) 76
ANGRA (BRA) 121
ROVENSKAYA (SSR) 109
BYRON (USA) 141
ST. ALBAN (FRA) 94
ALMARAZ (SPA) 68
BYRON (USA) 135
ST. ALBAN (FRA) 90
ROVENSKAYA (SSR) 109
PHILIPPSBURG (GER) 62
PHILIPPSBURG (GER) 52
BYRON (USA) 132
BYRON (USA) 132
ALMARAZ (SPA) 74
BARSEBAECK (SWE) 18
PHILIPPSBURG (GER) 61
ALMARAZ (SPA) 78
PAKS (HUN) 100
ALMARAZ (SPA) 72
BYRON (USA) 139
CALVERT CLIFF (USA) 43
TAKAHAMA (JAP) 81
BYRON (USA) 139
PHILIPPSBURG (GER) 56
BYRON (USA) 139
PICKERING (CAN) 37
PHILIPPSBURG (GER) 64
TAKAHAMA (JAP) 85
BARSEBAECK (SWE) 23
BYRON (USA) 137
PAKS (HUN) 98
ALMARAZ (SPA) 75
KANUPP (PAK) 116
TAKAHAMA (JAP) 85
BYRON (USA) 133
PHILIPPSBURG (GER) 52
ALMARAZ (SPA) 71
ANGRA (BRA) 120
ANGRA (BRA) 120
BARSEBAECK (SWE) 18
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AREA TTILE NPP PAGE
OPS OUTAGE PLAN
MAI OUTAGE PLANNING GROUP
CH PARAMETERS (RADIOCHEMICAL & CHEMICAL), MONITORING & CONTROL
MAI PARTS (SPARE) CONTROL
TS PERFORMANCE INDICATORS
MAO PERFORMANCE PLANNING & REVIEW SYSTEM
MAI PERIODIC INSPECTION
TRA PERSONNEL (MAINTENANCE) TRAINING, FACILITIES
RP PERSONNEL DOSIMETRY, TLD MONITORING SYSTEM
TRA PERSONNEL FOR REFUELLING, TRAINING
TRA PERSONNEL TRAINING, CONTINUING
OPS PHOTOS LAYOUT NEAR RADIATION ZONE
MAI PHOTOS OF TEST EQUIPMENT
EPP PICTOGRAMS, USE OF
EPP PLAN (EMERGENCY), STRUCTURE & FORMAT
OPS PLAN FOR OUTAGE
MAI PLANNING GROUP FOR UTAGE
MAI PLANNING MEETING, DAILY
MAO PLANNING OF PERFORMANCE & REVIEW SYSTEM
TS PLANT DATA RETENTION
MAO PLANT MODIFICATION MANAGEMENT SYSTEM
OPS PLUG IN/KEY STORE SYSTEM FOR SAFETY SYSTEMS, VALVES
EPP POPULATION ASSEMBLY AREAS, DESIGNATED AND MARKED
MAO PREVENT ACCIDENTS & USE SAFETY EVERYTIME
MAI PREVENTIVE MAINTENANCE PROGRAMME
MAO PROBABILISTIC SAFETY ASSESSMENT
OPS PROCEDURES & MODIFICATIONS, INSTRUCTIONS FOR SHIFTS
TS PROCEDURES (TEST), ABNORMAL OCCURS.DURING TEST
RP PROCEDURES, ANALYTICAL
MAI PROCEDURES, CAUTIONARY FRONT PAGE
OPS PROCEDURES, EMERGENCY
EPP PROCEDURES, EMERGENCY ON CALENDAR
TS PROCESSING & RECORDING, SYSTEM FOR ULTRASONIC DATA
TS PROGRAMME (INSPECTION) FOR FUEL
TRA PROGRAMME (TRAINING), GENERAL EMPLOYEE
RP PROGRAMME FOR DOSE REDUCTION
TS PROGRAMME FOR GLOBAL OPERATING INDICES, COMPUTERIZED
TRA PROGRAMME FOR INTERCOMPARISON
TS PROGRAMME FOR MONITORING DESIGN MODIFICATIONS
TS PROGRAMME FOR MONITORING MACHINERY CONDITIONS
MAI PROGRAMME FOR PREVENTIVE MAINTENANCE
MAI PROGRAMME FOR PURCHASING SELECTED EQUIPMENT
TS PROGRAMME FOR REACTIVITY MANAGEMENT
TS PROGRAMME FOR SURVEILLANCE TESTING
TRA PROGRAMME FOR TRAINING INSTRUCTORS
RP PROGRAMME, ALARA
MAO PROGRAMME, ASSESSMENT
CH PROGRAMME, CALIBRATION
MAI PROGRAMME, MAINTENANCE
OPS PROTECTION (WORKERS) BY SYSTEM ISOLATION
EPP PUBLIC INFORMATION CENTER (JOINT)
EPP PUBLIC INFORMATION, ROLE OF MEDICAL PERSONNEL
MAO QA REPORTING, DAILY, MONTHLY, QUARTERLY, ANNUAL
MAO QA, APPROVAL OF INVOICES
OPS QUALITY OF DIESEL FUEL SURVEILLANCE
RP RADIATION MEASURING INSTRUMENTS STORING
EPP RADIATION PROTECTION & MEDICAL MATTERS, COMBINED TRAINING
OPS RADIATION ZONE, LAYOUT OF PHOTOS

ST. ALBAN (FRA) 90
PICKERING (CAN) 31
ALMARAZ (SPA) 78
CALVERT CLIFF (USA) 42
PICKERING (CAN) 36
BYRON (USA) 128
PICKERING (CAN) 31
ST. ALBAN (FRA) 89
BYRON (USA) 139
ALMARAZ (SPA) 70
ROVENSKAYA (SSR) 108
BYRON (USA) 134
PICKERING (CAN) 31
ST. ALBAN (FRA) 94
ST. ALBAN (FRA) 94
ST. ALBAN (FRA) 90
PICKERING (CAN) 31
BYRON (USA) 135
BYRON (USA) 128
BYRON (USA) 136
BARSEBAECK (SWE) 18
PHILIPPSBURG (GER) 55
ANGRA (BRA) 122
PICKERING (CAN) 26
ROVENSKAYA (SSR) 110
ALMARAZ (SPA) 67
BYRON (USA) 132
PHILIPPSBURG (GER) 58
CALVERT CLIFF(USA) 45
BYRON (USA) 135
BYRON 9usa) 133
ANGRA (BRA) 122
CALVERT CLIFF (USA) 43
TAKAHAMA (JAP) 83
PHILIPPSBURG (GER) 53
ALMARAZ (SPA) 77
ALMARAZ (SPA) 75
CALVERT CLIFF (USA) 45
ALMARAZ (SPA) 74
CALVERT CLIFF (USA) 43
ROVENSKAYA (SSR) 110
PHILIPPSBURG (GER) 57
BYRON (USA) 136
BYRON (USA) 136
CALVERT CLIFF (USA) 41
ANGRA (BRA) 121
BYRON (USA) 127
CALVERT CLIFF (USA) 46
TAKAHAMA (JAP) 82
PICKERING (CAN) 29
BYRON (USA) 142
ST. ALBAN (FRA) 94
BYRON (USA) 129
ALMARAZ (SPA) 67
BYRON (USA) 133
ANGRA (BRA) 121
BYRON (USA) 141
BYRON (USA) 134
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AREA TITLE
EPP RADIOACTIVE RELEASE VIA STACK, FIRST ESTIMATE
CH RADIOCHEMICAL & CHEMICAL PARAMETERS, MONITORING & CONTROL
RP RADIONUCLIDES, DAILY MEASUREMENT
RP RADWASTE ON-SITE STORAGE
TS REACTIVITY MANAGEMENT PROGRAMME
TS REACTOR PROTECTION SYSTEM TESTING
TS REACTOR SHUTDOWN SYSTEM
TS RECORDED, VIDEO OF FUEL HANDLING
TS RECORDING & PROCESSING SYSTEM FOR ULTRASONIC DATA
TS REDUCTION IN DAMPERS
TRA REFUELING PERSONNEL, TRAINING
TS REFUELLING, COMPARISON OF PLANNED/ACTUAL
RP REMOTELY OPERATED DRUM HANDLING
CH REPORT OF EXCURSION
TS REPORT OF SIGNIFICANT OPERATING EXPERIENCE (WEEKLY)
MAO REPORTING, QA, DAILY, MONTHLY, QUARTERLY, ANNUAL
CH RESEARCH & DEVELOPMENT ACTIVITIES
TS RETENTION DATA FOR PLANT
TS REVOLVING EQUIPMENT, ANALYSIS OF SURVEILLANCE
EPP ROLE OF MEDICAL PERSONNEL IN PUBLIC INFORMATION
OPS ROTATING JOB REQUIREMENTS
OPD ROUND SHEETS OF OPERATORS
MAO SAFETY (INDUSTRIAL) SYSTEM
MAO SAFETY (INDUSTRIAL), ACCIDENT
MAO SAFETY ASSESSMENT, PROBABILISTIC
TS SAFETY CULTURE PROMOTING BROCHURE, WEEKLY
MAI SAFETY RELATED COMPONENTS, ADDITIONAL CALIBRATION OF TOOLS
OPS SAFETY RELATED VALVES, MONITORING
OPS SAFETY SYSTEM VALVES, PLÜC-IN/KEY STORE SYSTEM
OPS SAFETY SYSTEMS ISOLATION MEASURES, INDICATION
RP SCREENING MONITOR FOR INTERNAL CONTAMINATION
TS SENSITIVE FUEL SIPPING SYSTEM
EPP SERVICE COMPANY FOR TRANSPORT
MAO SERVICE, MEDICAL
OPS SHIFT COORDINATION RELATED TO WORK REQUESTS
TRA SHIFT PERSONNEL, 160 HR. TRAINING
TRA SHIFT PERSONNEL, 160 TRAINING PROGRAMME
OPS SHIFT ROTATION, SIX HOUR
OPS SHIFT SUPERVISORS, ASSIGNMENT OF SYSTEMS
OPS SHIFT SUPERVISORS/SUPERINTENDENT MEETINGS
OPS SHIFTS INSTRUCTIONS ON PROCEDURES & MODIFICATIONS
TRA SIMULATOR TRAINING, GROUP COMPOSITION
TRA SIMULATOR UPGRADE ACTIVITIES, ENGINEERS
TRA SIMULATORS, USE
TS SIPPING SYSTEM (SENSITIVE) FOR FUEL
OPS SIX HOUR SHIFT ROTATION
MAI SNUBBER MAINTENANCE & TESTSHOP
MAI SPARE PARTS CONTROL
TRA SPECIALIST TRAINING, INSTRUCTORS
RP STACK EMISSION MONITORING
EPP STACK, RADIOACTIVE RELEASE, FIRST ESTIMATE
MAO STAFF (OPERATORS), SUPERVISION BY SENIORS
TS STANDARDISATION, PERIODIC TESTS,INSPECTION & RECORD RESULTS
RP STATION INTRODUCTORY BOOKLET
MAO STATION MANAGEMENT BY OBJECTIVES INCL. CLOSED LOOP
CH STEAM GENERATORS, ACTIONS TO CONSERVE
CH STEAM WATER, CIRCUIT ON-LINE SURVEILLANCE
MAI STORAGE AREAS, HIGH BAY

NPP PAGE
PHILIPPSBURG (GER) 64
ALMARAZ (SPA) 78
ALMARAZ (SPA) 76
BARSEBAECK (SWE) 23
BYRON (USA) 136
TAKAHAMA (JAP) 83
PICKERING (CAN) 33
BYRON (USA) 137
CALVERT CLIFF (USA) 43
ALMARAZ (SPA) 73
ALMARAZ (SPA) 70
ALMARAZ (SPA) 72
PHILIPPSBURG (GER) 62
BYRON (USA) 140
BYRON (USA) 137
BYRON (USA) 129
PAKS (HUN) 103
BYRON (USA) 138
ALMARAZ (SPA) 74
ST.ALBAN (FRA) 94
BYRON (USA) 132
ANGRA (BRA) 120
ROVENSKAYA (SSR) 107
PICKERING (CAN) 26
ALMARAZ (SPA) 67
ST. ALBAN (FRA) 92
BYRON (USA) 135
TAKAHAMA (JAP) 81
PHILIPPSBURG (GER) 55
PHILIPPSBURG (GER) 54
PHILIPPSBURG (GER) 61
PHILIPPSBURG (GER) 59
PHILIPPSBURG (GER) 64
ALMARAZ (SPA) 68
BYRON (USA) 132
PHILIPPSBURG (GER) 52
PHILIPPSBURG (GER) 52
ANGRA (BRA) 120
PHILIPPSBURG (GER) 54
ST. ALBAN (FRA) 90
BYRON (USA) 132
PHILIPPSBURG (GER) 52
PAKS (HUN) 97
BARSEBAECK (SWE) 20
PHILIPPSBURG (GER) 59
ANGRA (BRA) 120
CALVERT CLIFF (USA) 42
CALVERT CLIFF (USA) 42
PAKS (HUN) 97
PAKS (HUN) 100
PHILIPPSBURG (GER) 64
KANUPP (PAK) 116
PHILIPPSBURG (GER) 58
PHILIPPSBURG (GER) 61
BYRON (USA) 128
ALMARAZ (SPA) 78
TAKAHAMA (JAP) 85
PHILIPPSBURG (GER) 57
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AREA TITLE
RP STORAGE OF RADUASTE ON SITE
RP STORING RADIATION MEASURING INSTRUMENTS
EPP STRUCTURE & FORMAT OF EMERGENCY PLAN
OPS SUPERINTENDENT/SHIFT SUPERVISORS MEETINGS
MAO SUPERVISION OF OPERATING STAFF BY SENIORS
OPS SUPERVISORS/SHIFT (SUPERINTENDENT) MEETINGS
MAO SUPPLIERS, CERTIFICATION
CH SURVEILLANCE (ON-LINE) OF WATER STEAM CIRCUIT
OPS SURVEILLANCE OF DIESEL FUEL QUALITY
TS SURVEILLANCE TEST PROGRAMME
TS SURVEILLANCE TESTING OF IN CORE INSTRUMENTATION
TS SURVEILLANCE TESTING, COMPUTER CONTROLLED SYSTEM
TS SURVEILLANCE, ANALYSIS FOR REVOLVING EQUIPMENT
OPS SURVEILLANCE, OPERATIONAL
CH SURVEY OF EFFLUENT WATER
MAO SYSTEM (MANAGEMENT), FOR PLANT MODIFICATIONS
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