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NOTE

This report was drafted by the named contributors and has not been edited for publication
by the IAEA. The views expressed remain the responsibility of the named contributors and
do not necessarily reflect those of the government(s) of the designating Member State(s). In
particular, neither the IAEA nor any other organization or body sponsoring the meeting can
be held responsible for any material reproduced in this document.



SUMMARY

At the request of the Government of the Czech Republic, the IAEA conducted, in the period
of 11-15 March 1996, a mission to review the resolution of WWER-1000 safety issues at Temelin
NPP. These safety issues have been identified for WWER-1000 model 320 reactors and ranked
according to their importance to safety in the framework of the IAEA Extrabudgetary Programme on
Safety of WWER and RBMK Nuclear Power Plants.

The Temelin NPP is a WWER-1000 and was originally designed according to standards of
the former Soviet Union. After a series of reviews in the 1980s, a decision was taken by the Temelin
NPP management to upgrade the design of Temelin, including the supply of fuel and instrumentation
and control by a western company.

The objective of the mission was to review the response of Temelin to the safety issues
identified by the IAEA. The mission assessed the current Temelin design, including proposed
modifications and plans for operation at Temelin, in the light of the IAEA recommendations for each
relevant issue.

The mission was composed of 8 international experts selected by the IAEA both from its own
staff and from countries involved in the assessment of WWER-1000 NPPs.

Temelin NPP prepared a specific document addressing each issue brought up by the Agency
document IAEA-EBP-WWER-05 which was sent to participants several weeks before the mission.
During the mission experts worked in separate working groups, together with counterparts from the
Temelin NPP and its support organizations. Representatives of the Czech regulatory body also
participated in some groups.

The present report contains the mission's general conclusions and recommendations and an
overview of the review performed in each topical area. The attachment contains a brief summary of
the discussions on each individual safety issue and associated conclusions and recommendations.

PAOE(S)
left BLANK



TABLE OF CONTENTS

1. INTRODUCTION 7

2. OBJECTIVE 7

3. CONDUCT OF THE MISSION 7

4. GENERAL CONCLUSIONS 8

5. GENERAL RECOMMENDATIONS 9

6. OVERVIEW OF WORKING GROUPS REVIEW 10

6.1. REACTOR CORE AND FUEL DESIGN 10
6.2. COMPONENTS INTEGRITY 10
6.3. SYSTEMS AND INTERNAL HAZARDS 11
6.4. INSTRUMENTATION AND CONTROL AND ELECTRICAL POWER 11
6.5. ACCIDENT ANALYSIS, CONTAINMENT AND EXTERNAL HAZARDS . . . 12
6.6. OPERATIONS 12

REFERENCES 90

CONTRIBUTORS TO DRAFTING AND REVIEW 91

NEXT PAQE(S)
left BLANK



REVIEW OF WWER-1000/320 SAFETY ISSUE
RESOLUTION AT TEMELIN NUCLEAR POWER PLANT

Temelin - Czech Republic, 11-15 March 1996

1. INTRODUCTION:

In the framework of the IAEA Extrabudgetary Programme on Safety of WWER and RBMK
Nuclear Power Plants (NPP), safety issues related to design and operation of WWER -1000/320 NPPs
have been identified and ranked according to their importance to safety.

The Temelin NPP is a WWER-1000 which was originally designed according to standards of
the former Soviet Union. After a series of reviews in the 1980s, a decision was taken by the Temelin
NPP management to upgrade the design of Temelin, including the supply of fuel and instrumentation
and control (I&C) by Westinghouse.

Details on the current design and on other related safety matters were presented to the nuclear
community in a meeting organized by the IAEA in November 1994, in accordance with a proposal
of the Temelin management. However, the objective of the meeting was not to review the
completeness and adequacy of the safety improvements presented.

Following discussion held after the meeting, and upon request from the Government of the
Czech Republic, the IAEA conducted, in the period of 11-15 March 1996, a mission to review the
resolution of WWER-1000 safety issues at Temelin NPP.

2. OBJECTIVE

The objective of the mission was to review the response of Temelin to the safety issues
identified by the IAEA for WWER-1000/320 NPPs.

The mission assessed the current Temelin design, including proposed modifications and plans
for operation at Temelin, in the light of the IAEA recommendations for each relevant issue. The
appropriateness of the responses was assessed and the status of implementation was identified.

In cases where the response from plant was considered insufficient, recommendations specific
to the Temelin plant were made.

3. CONDUCT OF THE MISSION

The mission was composed of 8 international experts selected both from IAEA staff and from
countries involved in the assessment of WWER-1000 NPPs. An IAEA staff member acted as mission
coordinator.

Temelin NPP prepared a specific document addressing each issue brought up by the Agency
document IAEA-EBP-WWER-05, which was sent to participants several weeks before the mission.

During the mission, experts worked in separate working groups, together with counterparts
from the Temelin NPP and its support organizations. Representatives of the Czech regulatory body
(SONS) also participated in some working groups (see attached list of counterparts).



The working groups discussed each of the individual issues and the responses prepared by
Temelin NPP. The experts also visited the plant construction to better understand some design details.

The following working groups were organized for the corresponding issues:

Group 1: Core and Fuel Design Issues on REACTOR CORE

Group 2a: Component Integrity Issues on COMPONENT INTEGRITY
Group 2b: Systems Issues on SYSTEMS AND INTERNAL HAZARDS

Group 3: I&C Issues on INSTRUMENTATION AND CONTROL
and ELECTRICAL POWER

Group 4: Accident Analysis Issues on TRANSIENT AND ACCIDENT
ANALYSIS, CONTAINMENT and EXTERNAL
HAZARDS

Group 5: Operations Issues on OPERATING PROCEDURES,
MANAGEMENT, PLANT OPERATION,

RADIATION PROTECTION and TRAINING

The experts prepared technical notes containing assessments of individual issue responses in
a standard format for all the working groups.(see Attachment 1)

A draft mission report was prepared and submitted to the Temelin NPP for comments.

This mission report, which was finalized by the IAEA after the mission, contains the mission's
general conclusions and recommendations related to the safety of the Temelin NPP. This is followed
by an overview of the review in each working group. Attachment 1 contains a summary of the
discussions of each individual safety issue with an assessment of the response from Temelin. Related
conclusions indicate if the issue is addressed by the modifications carried out, is partially addressed,
or is being addressed by proposed activities. For some issues, additional recommendations were made,
if judged necessary by the reviewer.

It should be noted that, due to the limited scope of this mission, the review did not cover all
topics normally covered in a safety review mission. Moreover, the assessment of the responses was
performed with the objective of evaluating the general intention of the Temelin actions, and the
adequacy and correctness of the measures taken or planned, rather than performing a detailed
engineering evaluation of the proposed measures. Further evaluation should be carried out within the
appropriate licensing process or a more in depth review.

4. GENERAL CONCLUSIONS

4.1. It is recognized that Czech Electric Company (CEZ) has made a large effort to improve the
design of Temelin independent of the identification of safety issues by the IAEA. The
organization of their actions in terms of the IAEA issues was only a convenient way to
demonstrate that all the issues are being taken into consideration.



4.2. The scope of national participation in the Temelin design, manufacturing and construction has
had a positive impact on solving several safety issues identified in WWER-1000/320 plants.

4.3. The adoption of western technology and practices for part of the scope of supply ( e.g. fuel,
I&C, radiological protection, accident analysis) has helped to solve a large number of safety
issues identified for WWER-1000/320 NPPs.

4.4 Several safety issues which are addressed by ongoing activities have not been completely
solved, but the related activities are properly managed and, in most cases, there seems to be
sufficient time for their completion.

4.5. The mission recognizes the effort of Temelin NPP to ensure that all the safety issues identified
by the IAEA have been addressed. In general this effort was successful, since no issue has
been identified which has not been addressed to some degree. Most of the issues have been
properly addressed.

4.6. The combination of eastern and western technology and practices and the potential
compatibility problems seem to have been carefully considered at Temelin. In several cases,
the combination of western and eastern technology has led to safety improvements in
comparison with international practices.

4.7. In nearly all of the areas addressed by the IAEA's recommendations, Temelin NPP is
developing or planning programmes that meet the intent of the recommendations. Plant
managers appear to be clearly committed to implementing operational programmes that are
consistent with effective western operational safety practices. However, considerable effort
remains to bring planned programmes to successful implementation. In particular, it appears
that a continuing effort will be needed to foster a strong safety culture among all personnel.

5. GENERAL RECOMMENDATIONS

5.1. Temelin management should continue in its effort to improve plant safety, by providing the
necessary resources, both financial and personnel, to complete the planned activities in a
timely basis.

5.2. Systems and components involving new design methodology or first of a kind equipment
should be closely monitored during commissioning and initial operation to obtain performance
data which would be used for confirmation of the safe design.

5.3. Temelin management should continue in its effort to instill a strong safety culture among all
station personnel, and should strengthen efforts to ensure that responsibility for improving
safety is clearly placed, and accepted, down to the lowest levels possible. Management should
foster an attitude that meeting the requirements of applicable laws and regulations is only one
element of a strong safety culture.

5.4. Implementation of symptom-based emergency operating procedures (EOPs) should contribute
significantly to the plants ability to respond effectively to unexpected plant events. However,
local override of some automatic protective actions are required to carry out the optimum
response actions of the EOPs. The use of local overrides adds complexity to the plant
monitoring and control actions and increases the chance for human errors. Additional effort
may be warranted to minimize the need for local overrides of safety systems and ensure
adequate control of such actions.



6. OVERVIEW OF WORKING GROUPS REVIEW

6.1. REACTOR CORE AND FUEL DESIGN

In the area of core design, the modifications introduced in the Temelin design have addressed
all safety issues identified by the IAEA.

The new I&C has significantly improved the original design, and the BEACON system will
provide an improved capability of monitoring plant parameters, completely fulfilling the IAEA
recommendations in this area.

Boron dilution events have been properly addressed by Temelin. However, it is recommended
that international developments in this area be closely followed and evaluated with respect to Temelin
conditions, and that the necessary analysis be performed if necessary.

The highest ranked issue is related to the reliability of control rod insertion. Control rod drop
times exceeding the design limit have been observed in WWER 1000 plants during the last few years.
Comparison of the Temelin design with the current explanations for these problems leads to the
conclusion that these should not occur at Temelin. The main favourable parameter identified is the
hold-down force as compared to the fuel assembly stiffness characteristics. However, the follow-up
programme planned for Temelin should be carefully performed and evaluated, taking into consideration
relevant experience in other WWER and PWR plants.

A brief review of the new fuel design was performed, focusing on compatibility and reliability.
It is recommended that a careful evaluation be performed during each of the first fuel cycle outages,
as already planned. The fuel should be evaluated based on these fuel inspections and relevant
experiences from other WWER and PWR plants.

The overall conclusion of this area is that a good fuel reliability can be expected at Temelin,
including reliable control rod drop function.

6.2. COMPONENTS INTEGRITY

It is commendable that all measures planned or taken by Temelin with respect to component
integrity are part of an overall concept. The main objective of this concept is to avoid large breaks
of the primary circuit. Therefore, it is concluded that the activities planned or already carried out
address all safety issues identified by the IAEA.

A high ranked issue in this area is the embrittlement of the reactor pressure vessel and its
monitoring. In this respect, the Temelin monitoring programme presents an improvement in relation
to other WWER-1000 plants, since appropriate positions for vessel sample material irradiation are
used. The qualification programme should be finished as scheduled. A recommendation in this area
relates to further analysis of pressurized thermal shock (PTS) events. In addition it is recommended
that preventive measures to reduce the increase of weld-metal transition temperature should be
implemented as early as possible.

In a related subject, the in-service inspection (ISI) programme planned for Temelin has been
improved to meet western standards, and therefore addressing another high ranked safety issue.

A third high ranked issue in this area relates to steam generator collector integrity. With this
respect, the manufacturing technology of the Temelin steam generator has practically avoided a main
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contributor to the problems identified in other WWER-1000. Furthermore, the planned ISI programme
and the proposed installation of radiation monitoring on the secondary steam demonstrate that the issue
has been properly addressed.

6.3. SYSTEMS AND INTERNAL HAZARDS

The area of systems and internal hazards encompasses a large number of issues, and, therefore
the review had to be limited and it was not possible to evaluate fully the completeness and adequacy
of the proposals. In general the measures proposed or taken address to the related safety issues.
However, many of the actions are still underway, although it is believed that there is enough
commitment to conclude them on time. Some of these actions require additional analysis before their
completion.

With respect to severe accidents, extensive additional information is necessary before actions
can be taken. This relates to evaluation of station blackout and detailed information with respect to
the performance of reactor coolant pump seals in case of total loss of their cooling.

Containment by-pass is also a problem that requires further analysis. A comprehensive study
should be carried out. All lines going through the containment should be evaluated and an assessment
of all possibilities of localizing and isolating these lines from the primary circuit to avoid containment
by-pass should be performed.

The development of bleed and feed procedures which can reduce the probability of high
pressure core melt sequences is strongly encouraged. Technical studies should be performed with
respect to the discharge capacity and mechanical strength of relief and safety valves.

The high ranked safety issues relates to sump screen blocking and qualification of steam
generator safety and relief valves have been addressed, although some actions still remain to be
implemented and some recommendations were formulated.

6.4. INSTRUMENTATION AND CONTROL AND ELECTRICAL POWER

The area of Instrumentation and Control (I&C) is the one which benefited the most from the
decision of adopting western technology at Temelin. The new I&C system is completely redesigned
and can be considered the "state of the art" in modern nuclear power plants. The integrated approach
of I&C architecture, based on distributed digital technology gives Temelin a leading position in the
world.

The implementation of the upgrading programme will improve not only safety, but also the
operability of the plant. It includes both safety systems and safety support features. It also includes
safety functions necessary to prevent accidents as well as those necessary to mitigate their
consequences.

The design of the main control room, including the safety parameter display system (SPDS),
meets most modern human engineering standards. The integration of the technical support center will
further enhance safety and facilitate the operation during abnormal conditions.

It is concluded that the planned modifications address to all safety issues identified by the
IAEA in the area of I&C.
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It remains, however, a big effort to complete the installation and testing of the I&C system.
The extensive verification and validation (V&V) of the system and associated software should be
completed on a timely basis.

In the area of electrical power supply, all issues have also been addressed. The important issue
related to battery discharge time has been addressed by installation of an adequate redundant system,
with a discharge time of at least one hour, located on seismic resistant frames.

6.5. ACCIDENT ANALYSIS, CONTAINMENT AND EXTERNAL HAZARDS

Temelin revised accident analysis, incorporated in chapter 15 of the amendment to the Safety
Analysis Report (SAR) has been performed using a systematic approach to the scope and methodology,
based in the US NRC standards. Similar elements of this approach are widely used in the international
practice.

Most analyses have been performed by Westinghouse with computer codes accepted by the
US NRC for Westinghouse PWR analysis. Application of these codes to WWER-1000 analysis was
evaluated and some codes were modified to take into account WWER specific features. Westinghouse
Quality Assurance (QA) procedures were applied for control, review, checking and verification of
input data and analysis results.

The analysis of the Design Basis Accidents (DBA) indicated no violation of the related
acceptance criteria. Generally, these results turned to be more favourable compared with the original
analysis performed by Russian design organizations (i.e., Russian results are closer to the established
limits).

Taking into account the above, the compatibility problem concerning methodology of accident
analysis may be considered mainly solved by the systematic application of US/Westinghouse approach
and computer codes to the full list of events related to chapter 15 of the amendment to the SAR.

Two important issues, not directly connected to the analyses in chapter 15, have not been
completely addressed by Temelin. These are the analyses related to Pressurized Thermal Shock (PTS)
and accidents under shutdown conditions. These issues have been addressed by measures related to
Emergency Operating Procedures (EOPs), but no comprehensive analysis was performed as
recommended by the IAEA. These topics were considered in the original design documentation, but,
due to incompleteness of the available documentation and possible influences of the design
modifications, it is recommended to analyze a number of typical scenarios related to these topics. The
results of these calculations should be used to confirm the adequacy of EOPs and PTS protection and
to provide information to operator training.

The issues related to containment and external hazards were also addressed by the several
additional studies performed by Czech support organizations.

The issue related to Probabilistic Safety Assessment (PSA) was only briefly discussed, since
Temelin PSA study has been previously evaluated by two IAEA IPERS missions.

6.6. OPERATIONS

Temelin has made extensive progress toward the implementation of operational practices and
programmes that are responsive to the IAEA recommendations and consistent with those used in many
of the best operational nuclear power plants.
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Development of Emergency Operating Procedures (EOPs) is well along, and these procedures
are consistent with current industry standards. Development of other operating procedures is
proceeding, and their format and content appears to be consistent with good practices in many western
nuclear power plants.

Temeh'n plans to use the plant operating personnel for all operation of the plant systems and
equipment during the commissioning programme and to use normal plant procedures to the maximum
extent possible during commissioning. This commitment provides an opportunity to enhance the
knowledge of plant personnel, to improve plant procedures and to develop a sense of responsibility
for safety early in the operational life of the plant.

System engineers are given clear, strong responsibility for the performance of their assigned
systems, including operating procedures, maintenance, testing, and other activities. Training
programmes are extensive. Many are currently in progress and others, including full scope simulator
training, are under development. Draft qualification requirements for all plant staff positions are under
final review. Training programmes are being tailored to provide staff with the required qualifications.
Plans are in place for work control processes to ensure that personnel assigned to work in the plant
are adequately qualified.

The Quality Assurance (QA) programme is detailed and consistent with good international
practices. Likewise, plans for radiation protection appear to be well founded and consistent with good
practices in western NPPs.

However, much remains to be done to bring these programmes to successful implementation,
and there are still improvements to current plans which may be recommended.

First, though progress towards development of procedures to be used during plant operation
is proceeding well, Temelin has not yet established a clear, formal policy or philosophy on how
procedures are to be used. Experience at other nuclear plants has shown that strict, step-by-step
adherence is appropriate in some important activities such as safety system operation and testing, and
that more latitude can be allowed in the application of more general procedures such as those
governing administrative processes. Some information was given to the plant that may help in
formulating an appropriate policy for the use of procedures.

Second, it appears that additional line management involvement may be warranted in
promoting an appropriate attitude towards safety at all levels of plant organization, and to helping
programmes that rely on support from members at all levels of the plant staff to be successful.
Discussions with plant personnel indicate that some staff members may view safety as primarily
adherence to requirements of the law and the regulatory authority. Though these are clearly vital to
a strong safety programme, true safety can only be achieved by continually questioning safety
performance and seeking ways to improve it.

Additional management support of non-punitive event investigation processes and careful
examination of operating events for lessons learned appears to be warranted, and could help contribute,
early on, to establishing a good safety culture. In addition, management should consider if the quality
assurance programme places sufficient responsibility for the quality of the work on those actually
performing and supervising work.

Third, the Russian philosophy used in the design of the I&C system, which gives automatic
safety functions priority over manual control, is inconsistent with the more current accident response
philosophy incorporated in the symptom-based emergency operating procedures. In order to respond
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to all possible abnormal events, including those not considered in the design of the I&C system, the
EOPs sometimes require override of automatic protection signals. At Temelfn, this must be done at
local panels or equipment, outside the control room. Monitoring and controlling such overrides in a
remote location is difficult, increases the likelihood of human errors, and is not fully consistent with
good safety culture. The plant should consider if additional actions can be taken to provide optimum
emergency response to all possible unexpected events while minimizing the need to override safety
systems at local panels or equipment.
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ATTACHMENT 1

TECHNICAL NOTES

Note: These technical notes present a brief summary of the discussions carried out within the
working groups and specific conclusions and recommendations for each of the safety issues.
They should be read together with the issue clarification and recommendations contained in
Ref. 1 and with the responses prepared by Temelin contained in Ref. 3. Additional references
listed in Ref. 3 were also usually reviewed during the discussions.
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REVIEW AREA/ISSUE NUMBER: General /Gl

ISSUE TITLE: Classification of components

ISSUE RANK: U

SUMMARY OF DISCUSSIONS:

The issue was discussed in both the component integrity group and the I&C group.

In the Czech Republic the Decree No. 436 of the SUJB (Nuclear regulatory body) : "Quality
Assurance of Safety Related Components from the Point of View of Nuclear Safety" is in force. This
decree classifies the equipment of the NPPs in 3 safety classes (BT1, BT2, BT3). The classification
is based on the safety function to be performed by the corresponding equipment. A comparison of the
decree and of the IAEA document has been presented. It shows that the classification used for
Temelin is in compliance with the IAEA classification.

In the frame of the modifications to the Temelin project, EGP (the Architect Engineer or General
designer) developed the Safety Concept showing all the systems' and equipment's safety importance,
i.e. safety systems and safety related systems. This Concept is part of the Initial Design as its
amendment.

Based on the No. 436 Decree and on the Safety Concept, List of Selected Equipment (i.e. equipment
with safety classes BT1 through BT3) was developed by EGP and, as required by the Decree,
submitted for approval to the SUJB. Today, Version 8 of the List is in force and Version 9 is being
reviewed by SUJB.

Individual Programme of Quality Assurance is required for each of the items of the List of Selected
Equipment covering the issues of the equipment qualification for the environment, its maintenance
and testing before and during operational implementation.

Seismic qualification has been made based on the international practice in Amendment No.406 to the
Initial Design. Only Class 1 has been used for the Temelin project, that means that in case of an
earthquake in excess to the DBE, the plant would be shut down and a commission headed by SUJB
would decide about next steps.

A list of structures, equipment and systems to be seismic resistant is available with the corresponding
ground and floor spectra and analyses based on the safety importance of the item.

In the I&C group, the discussion was focused on the methodology followed by Temelin NPP in
selecting and classifying the I&C and electrical equipment components. They are classified as safety -
related or non safety - related and the classification has been based on NUSS 50-SG-D1. The safety
system included are:

• Primary reactor protection system, including the integrated protection cabinets, relay interface
cabinets, non-programmable logic cabinets, power sources, sensors (process and nuclear) and data
links.

• Post accident monitoring system
• Diverse protection system.



The above safety system meet the safety class 2 of the Czech Republic Regulatory requirements and
class IE equipment (U.S. requirements)

CONCLUSIONS AND RECOMMENDATIONS

The issue is properly addressed in the Temelin NPP.



REVIEW AREA/ISSUE NUMBER: General /G 2

ISSUE TITLE: Qualification of equipment

ISSUE RANK: m

SUMMARY OF DISCUSSION:

This issue was discussed in both the Component Integrity group and in the I & C group.

Despite the fact that there is no regulation in force nor any requirement of the regulatory body present
in the Czech Republic, a comprehensive project of equipment qualification (EQ) has been started at
Temelin. The programme is based on the good practices recommended by the IAEA. The final aim
of the programme is to establish an EO system. It seems that there are good conditions for achieving
this goal in Temelin:

profit from the experience of the other Czech NPP in Dukovany which is well ahead in
implementation of an EQ system

- most of the elements of the EQ is already in place at Temelin: selection of the safety and
safety related equipment, environmental conditions in the NPP rooms (seism icity, radiation,
climate) , database of the equipment.

- existence of the Individual Programmes of Quality Assurance providing requirements and
information for the relevant equipment and systems

most of the equipment has been manufactured by the Czech (or former Czechoslovak)
companies, for which the QA programmes have been part of their qualification for the job in
the Temelin project issued by SUJB.

In the I & C group the discussion was focused on Qualification of the I&C equipment. As the I&C
system, including field sensors, are going to be changed by a new technology, the whole I&C system
will be qualified in accordance with IEEE - 323 /1983 and following the Westinghouse methodology
(TEM • I&C - LICEN - 020). A list of Westinghouse supplied I&C class IE equipment is given in
table 2.2.1 of doc. TEM - I&C - LICEN 020.

CONCLUSIONS AND RECOMMENDATIONS:

The EQ issue is being properly addressed in the Temelin project.

The EQ system should be further developed.



REVIEW AREA/ISSUE NUMBER: General /G3

ISSUE TITLE: Reliability analysis of safety class 1 and 2 systems

ISSUE RANK: II

SUMMARY OF DISCUSSION:

The revision was focused on the I&C and Electrical Equipment. The reliability analysis for the I&C
systems was done by Westinghouse and for the Electrical Equipment was done by Skoda Praha - CEZ
- H-NUS and EGP (General designer).

For the analysis the impact of maintenance, repair, diagnostic and human actions were considered. In
general, the fault tree method was followed.

CONCLUSIONS AND RECOMMENDATIONS:

The reliability analysis of safety class 1 and 2 for I&C and electrical systems have been concluded or
are in process.

The issue is properly addressed.



REVIEW AREA/ISSUE NUMBER: Reactor Core /RC 1

ISSUE TITLE: Prevention of inadvertent boron dilution

ISSUE RANK: U

SUMMARY OF DISCUSSION:

According to the stage of construction the contributors to risk caused by boron dilution events during
outages and refueling modes currently, cannot be determined by means of the shutdown PSA. A "Basic
analysis of possible disturbances of critical safety functions during outage mode of unit with WWER-
1000 reactor" was performed to identify the main events and system failures that could lead to boron
dilution. Further it was reported that, in accordance with the WWER-1000 design, potential boron
dilution events are addressed by preventing the feeding of unborated water into the primary circuit
after reactor scram and after trip of all reactor coolant pumps. During outages and refueling modes
boron dilution is prevented by administrative/technical measures such as procedures on how to drain
unborated water tanks connected to the primary circuit, on electrical locking of unborated water
charging pumps, and on closing electrical and mechanical locking of valves on unborated water
incharge lines. In general, after scrams, automatic interlocks close valves of potential unborated water
charging lines into primary charging pumps suction.

Further, during outage and refueling modes, the water levels in the reactor and refueling pool are
continuously measured and this information is made available to the operators in the main control
room to indicate possible feeding of unborated water by water level increase.

The new boron meter APRICON 2020 (see RC3) is sufficiently accurate and fast enough to monitor
slow boron dilution processes.

CONCLUSIONS AND RECOMMENDATIONS:

The safety issue has been properly addressed, as well as the recommendations given in IAEA- EBP-
WWER-05 to the extent possible.

It is recommended to further provide the PSA group with updated information on the outage
management such as detailed outage schedules, procedures and design changes, to get more realistic
shutdown PSA insights.



REVIEW AREA/ISSUE NUMBER: Reactor Core/ RC2

ISSUE TITLE: Control rod insertion reliability / Fuel assembly deformation

ISSUE RANK: m

SUMMARY OF DISCUSSION:

The observations of prolonged control rod assembly (RCCA) drop times and not fully inserted RCCAs
in other WWER plants were presented and discussed. In WWER, the current explanation is that the
reason for the RCCA malfunction has been fuel assembly bowing , and that the unexpected bowing
is caused by elastic and creep deformation of fuel rods and guide thimbles due to high axial hold-down
forces in combination with relatively low axial stiffness of the fuel assembly. The high axial forces
seem to be caused partly by unfavourable manufacturing tolerances in the reactor core internals and
partly by unnecessarily large design margins for the fuel assembly hold-down system.

All these contributing parameters have been adjusted at Temelin. QC procedures are in place to
minimize the uncertainty in core internals positioning. The axial hold-down force will be decreased
very significantly by elimination of unnecessary design margins in combination with smaller spring
constants. The axial stiffness of the fuel assembly is being increased by a modified spacer design.

The possible negative impact of the increased grid spans and of the guide thimble material with higher
irradiation creep rate, especially the low - tin Zr alloy, was reviewed. Also the hot and cold radial gaps
between fuel assemblies and between fuel and baffles were reviewed.

The Temelin fuel assembly design was compared to the typical design used in 17 x 17 PWRs,
focusing on axial compressive stresses in guide thimbles and axial stiffness. There was a consensus
that, from this point of view, the Temelin fuel will be within the design range which is proven by
extensive operating experience. Favorable aspects are short grid spans in the bottom part of the fuel
assembly and large wall thickness of guide thimbles in combination with good support of guide
thimbles and fuel rods in the spacer grids.

A fuel inspection programme is planned which will provide additional data for verification. It was
clarified that the programme includes assembly bow measurements, and that relevant future experience
in other WWER's and PWR's will be taken into account in the yearly evaluation of inspection results.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is properly addressed by the measures taken, including the hardware design and the planned
follow-up actions.



REVIEW AREA/ISSUE NUMBER: Reactor Core/RC 3

ISSUE TITLE: Subcriticality monitoring during reactor shutdown conditions

ISSUE RANK: H

SUMMARY OF DISCUSSION:

Since the I&C system replacement programme is being implemented together with the new fuel, new
equipment to monitor subcriticality with appropriate accuracy and sensitivity will be installed at TNPP.

For the boric acid concentration measurement in shutdown conditions and under operational conditions
the boron meter APRICON 2020 based on WEC experience is selected for implementation. It was
reported that this titration based boron meter has an accuracy of 1-2% of the scale and a time response
in the order of 7-8 minutes. There are up to 21 sampling points. The B-10 concentration will be
determined by an analytical laboratory on request which will take place about three times per cycle
according to the current plans.

The sensitivity of monitoring subcriticality will be remarkably improved by using primary (for initial
criticality) Cf-252 and secondary (for recriticality after reloading) Sb-Be neutron source assemblies in
the core. These neutron sources will appropriately increase the neutron flux level in the source range
to provide a sufficient signal by the ex-core detectors based on BF3 - counters.

CONCLUSIONS AND RECOMMENDATIONS:

The proposed measures properly address to the safety issue and the intent of the
recommendations given in IAEA-EBP-WWER-05.



REVIEW AREA/ISSUE NUMBER: RC/additional issue.

ISSUE TITLE: Fuel design

ISSUE RANK: N.A.

SUMMARY OF DISCUSSION:

A brief review was performed of the fuel design and its compatibility with the Temelin plant.

The procedures used by the fuel vendor for collection of plant design data for compatibility studies
were discussed and were found to be satisfactory.

The fuel assembly hold-down system design and the fuel assembly bowing characteristics were already
discussed for issue number RC2 without remaining open questions.

The corrosion of fuel rods, spacers and guide thimbles in Temelin was discussed, focusing on the
influence of water chemistry. There was a consensus, that the data available indicate that the Temelin
potassium based pH control will be slightly more favourable than the Li based chemistry. In the design
evaluation, Li chemistry is assumed in order to be conservative. However, it is well understood by the
Temelin staff, that there is much less corrosion data and operating experience available with Zry-4
material in their water chemistry than in Li chemistry. This has been addressed in a separate study
which was briefly reviewed, and in addition it will be addressed by a fuel inspection programme. It
was clarified, that this programme will include repeated oxide thickness measurements on many fuel
rods up to full burnup. It was discussed, that also hydrogen pickup measurements would be of interest
for further verification, and that the feasibility of such measurements might be considered.

PWR operating experience has shown, that flow induced vibrations may result in fuel failures by wear
between spacers and fuel rods. The Temelin coolant flow conditions and the fuel assembly design was
discussed from this point of view. Radial crossflow data in the bottom of fuel assemblies were
presented, based on data from the plant designer, and they were found to compare well with
corresponding data for Westinghouse PWRs. As the Temelin fuel design provides improved rod
support in the bottom of the assembly due to the low positions of the two first spacer grids, as
compared to typical PWR fuel, this aspect seems to be properly addressed.

Also flow-induced assembly vibrations were discussed. It was clarified, that loop tests according to
normal practices have been performed in order to verify that the vibrational amplitudes are acceptably
small up to the flow range to be used at Temelin. It was also clarified, that the DNB characteristics
of the fuel have been measured with the correct spacer design and orientations. In addition, loop wear
tests have been successfully performed according to normal practices.

The fuel rod design was discussed with emphasis on the internal rod pressure. The rod design is very
similar to the typical 17x17 PWR fuel rods. The set of power histories used for the design evaluation
has been a conservative combination of 17* 17 PWR power histories and specific Temelin cases. It was
noted, that the calculated internal pressure becomes relatively high for the rods with burnable absorber
due to the absorber concept. It was clarified, that the pressure is within the design limits, using design
procedures which are accepted for PWR fuel in the USA.

The fuel operating experience in other WWER-1000 reactors was discussed in order to identify
possible generic problems related to the reactor design. The only such problem identified was the
assembly bowing, which has been evaluated as a separate issue (RC2). It was noted, that the



information exchange with other WWER-1000 plants is limited, and the Temelin staff was encouraged
to try to improve such contacts.

The influence of the fuel and core design on fuel cycle economy and on fuel storage requirements
were also mentioned, but no further evaluation of the aspects was done.

A rather comprehensive post-irradiation inspection (PIE) program is planned for Temelin fuel,
comprising non-destructive pool-side inspection of about eight pre-characterized assemblies. The
program includes:

- visual inspections
- detailed bow measurements
- assembly, rod and spacer growth measurements
- peripheral and internal rod cladding oxide thickness measurements

- removal and reinstallation of top nozzle

The programme will provide data after each cycle up to full burnup.

CONCLUSIONS AND RECOMMENDATIONS:

The conclusions from this brief design review is, that the Temelin fuel is designed according to
international practices and that an acceptable fuel performance is expected.

It is important, that continued attention is paid to the fuel inspection programme, especially to the
assembly bow behaviour and to the cladding corrosion data, and that an evaluation of the results and
a prediction of the fuel performance until the next outage is performed during each of the first four
outages. The evaluation should also take into account relevant experience in other WWER and PWR
plants.



REVIEW AREA/ISSUE NUMBER: Component Integrity / CI 1

ISSUE TITLE: RPV Embrittlement and its monitoring

ISSUE RANK: ID

SUMMARY OF DISCUSSION:

The main goal of this issue is to ensure the integrity of the RPV under normal operation and accident
conditions. The three aspects of integrity were discussed.

An extended qualification programme including material processing, material examination,
manufacturing methodology, strength and fatigue calculations was set up and finished in essential
parts. Following these activities, better base line information to assess operation behaviour and lifetime
are available. Initial data with respect to the Temelin RPV weld opposite the core were examined on
test coupons, and the results indicate P:0.010, Cu:0.06, Ni:1.6 and TKO = - 30°C.

Available irradiation data were verified by a research reactor irradiation programme. Sensibility of
weld metal to radiation embrittlement was determined to be AF = 20.

The irradiation surveillance programme was modified according to the IAEA recommendations.
Containers with irradiation specimens and corresponding monitors are located in the gap between core
and vessel wall. The leading factor was determined to be 2.

Integrity assessment of RPV is based on design requirements. Analyses of PTS events should be
assessed in more detail. As preventive measures, until the detailed results from PTS -analyses are
available and the irradiation programme is implemented, low leakage core pattern and heating up
ECCS storage water to 55°C are being considered.

A possible recooling to 20C in emergency heat exchanger will be checked.

Ultrasonic PSI + I SI of RPV will be performed from inside and outside surface by automatic
manipulators.

CONCLUSIONS AND RECOMMENDATIONS:

This issue is properly addressed by the Temelin NPP activities.
The RPV qualification programme should be finished as scheduled.
Consequences of PTS events on RPV integrity should be analyzed in more detail.
Preventive measures to reduce the increase of weld-metal transition temperature should be
implemented as soon as possible.
PISC results should be reflected in the NDE testing.

10



REVIEW AREA/ISSUE NUMBER: Component Integrity / CI 2

ISSUE TITLE: Non-destructive testing

ISSUE RANK: m

SUMMARY OF DISCUSSION:

PSI as part of the QA programme of the manufacturer is based on the defect reject approach according
to PK-1514-72. ISI is based on defect follow approach, corresponding guidelines for acceptance
criteria are developed.

PSI and ISI are mainly performed with the same type of equipment.

Qualification of equipment, procedure and additional qualification of personal including performance
demonstration will be performed.

Consequences of limitations of inspectability on component integrity are not assessed up to now.

A Czech consortium participates in the CEC-Phare 4.1.2 Region Project, focusing on RPV ISI
improvement in order to meet western standard requirements.

CONCLUSIONS AND RECOMMENDATIONS:

Proposed activities properly address to the issue.
Limitations of inspectability should be analyzed. Consequences on the component integrity should be
assessed and, if necessary, complementary measures should be proposed.
Qualification procedure should be qualified by performance demonstration.

11



REVIEW AREA/ISSUE NUMBER: Component Integrity / CI 3

ISSUE TITLE: Primary pipe whip restraints

ISSUE RANK: U

SUMMARY OF DISCUSSION:

A LBB analysis was performed as a compensatory measure with respect to pipe breaks and related
dynamic impacts. This analysis comprised primary circuit including connected lines up to the first
isolation valve and will be continued to main steam and feed water piping inside and outside the
containment (see also issue CI6). Analyses were performed as an as-built analysis, considering loads
from normal operation conditions and safe shutdown earthquake.

All piping considered, except parts of the purification and HP ECCS piping, met the requirements with
respect of a safety margin between detectable leakage and critical crack sizes.

Following this results available supports have not to be qualified to pipe whip restraints. LBB •
behaviour of piping system considered will be monitored by careful ISI and implemented diagnostic
systems, including leak detection, vibration and displacement systems.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is properly addressed by proposed activities.

Main step of LBB - analysis regarding main coolant, surge line and connected high energy piping was
finished. It was demonstrated that requirements of applied specifications are met excluding purification
and HP ECCS piping. It has to be noticed that this piping with DN ISO mm are outside the scope.
However, they do meet LBB criteria according to the ANSI 58.2 - 1988/section 12 LBB criteria and
they are fully covered by the sensitivity of the proposed leak detection systems.

Monitoring and diagnostic systems will be implemented. It has to be mentioned that redundancy and
diversity of leak control systems are of significance.
Analyses of main steam and feed water piping should be performed as scheduled.

12



REVIEW AREA/ISSUE NUMBER: Component Integrity / CI 4

ISSUE TITLE: Steam generator collector integrity.

ISSUE RANK: HI

SUMMARY OF DISCUSSION:

Attention was focused to increase initial quality parameters, e.g. to steel making and casting
technology (it was decided for double vacuum degassing quality). Influence of metallurgical factors
on mechanical and corrosion characteristics was investigated. Following these studies the content of
impurities in collector steel was reduced to P 0.012 %, S 0.01 % and the transition temperature was
determined to be T = - 10°C.

Manufacturing technology was changed to hydraulic expansion of tubes to the collector wall, so that
residual stresses in the tube holes are reduced.

Due to the replacement of copper containing alloys in the condenser by titanium, the water chemical
conditions on pH = 9.7 - 10 will be used. Due to the improvements of the feedwater distribution and
blowdown system, the concentration of corrosion promoting impurities near the collectors could be
reduced.

The 100 % of the ligaments between the tube holes of the collectors will be inspected at PSI. At a 4
years cycle of ISI, the ligament integrity will be examined by a manipulator supported ECT, qualified
to detect ligament cracks.

Available tube plugging criteria are based on leakage and tube burst investigations.

In parallel to ISI, primary to secondary leakages will be monitored by activity detectors on the main
steam line, blowdown line and condenser ejector. Related procedures defining several intervention
levels are available but were not checked in the scope of the mission.

Primary collector cover lift-up was analyzed. It was demonstrated that the time-dependent increase of
secondary pressure will be retained by the bolted joint of the secondary steam head. So the leakage
area can be considered to be limited to the ring gap between collector and steam head, e.g. to about
100 mm equivalent diameter.

CONCLUSIONS AND RECOMMENDATIONS:

All proposed measures properly address the issue.

Manufacturing technology of the Temelin steam generators considers the present knowledge on
damage mechanism at operated steam generator collectors of this type.
Implemented monitoring and inspection is assessed to be adequate.

13



REVIEW AREA/ISSUE NUMBER: Component Integrity / CI 5

ISSUE TITLE: Steam generator tube Integrity

ISSUE RANK: H

SUMMARY OF DISCUSSION:

Steam generator tubes are inspected by ECT, 100 % at PSI and 100 % in 4 years cycle at ISI.

Following the modified water chemical conditions, tubing integrity is not expected to be a safety
concern, if the tubing will be kept free of oxygen at shutdown.

Preventive plugging criteria are based on analyses of unstable behaviour of through wall cracks, of
acceptable primary to secondary leakage and supporting burst test on tubes with different residual wall
thickness. Plugging criteria are compatible with the sizing reliability of ECT evaluated in the frame
of PISC programme.

Acceptable primary to secondary leakage was determined to be 5 1/h. It will be monitored by the
measurement of radioactivity at main steamline, blowdown line and condensed ejector (see also CI 4).

CONCLUSIONS AND RECOMMENDATIONS:

Proposed activities properly address the issue.

14



REVIEW AREA/ISSUE NUMBER: Component Integrity / CI 6

ISSUE TITLE: Steam and feedwater piping integrity

ISSUE RANK: m

SUMMARY OF DISCUSSION:

The issue covers steam and feedwater integrity inside and outside the containment. Existing design
basis does not reflect principal requirement of physical separation of high energy piping. The need for
a comprehensive assessment was agreed and a proposal was presented.

The assessment of the piping inside should be compatible with the assessment from outside the
containment. It was suggested to use ANSI/ANS-58.2-1988 "Design basis for protection of light water
nuclear power plant against the effects of postulated pipe rupture." The use of this approach allows
to assess pipe whip, internal loading of piping or internal load effects, jet impingement forces and
environmental effect including compartment pressurization and flooding.

CONCLUSIONS AND RECOMMENDATIONS:

The presented comprehensive assessment properly addresses the issue.
It should be noticed that different loading assumptions have to be considered for reactor building and
turbine hall.
The impacts from turbine hall to reactor building should be considered separate from the impact to
the reactor building itself.

15



REVIEW AREA / ISSUE NUMBER : Systems / SOI

ISSUE TITTLE : Primary circuit cold overpressure protection

ISSUE RANK: II

SUMMARY OF DISCUSSIONS :

The risk of inadvertent overpressure is limited during normal cold shutdown states by the nitrogen
blanket in the pressurizer. It was agreed by the counterparts that the two safety valves located on the
low pressure injection circuit do not constitute adequate protection of the primary circuit. Therefore,
some complementary measures have been implemented by the Temelin plant:

automatic switch off of the pressurizer heaters on pressure higher than 3,5 MPa and
temperature lower than 100 °C
automatic turning off of the charging and boron control pumps and automatic closure of valves
on pump discharge on pressure higher than 3,5 MPa and temperature lower than 100 °C
administrative and technical measures preventing water injection by high pressure injection
pumps; these requirements are specified in the NPP instructions for operation
improvement of the pressurizer level control.

It was noted that, at the moment, there is no device to protect the primary circuit against cold
overpressure for all the causes, particularly when the primary is in the water solid state. Such a device
would ensure that primary pressure is always under the maximum permissible pressure for each value
of the primary temperature during cold shutdown. Now, there is only in the main control room a
display that informs the operator about the potential risk.

The counterparts indicated that analyses of emergency venting of steam-gas mixture from primary
circuit are developed, which will serve background information for operation procedure development
for this system. This system (YR) allows venting of cooling medium or steam-gas mixture from
reactor, pressurizer and steam generator collector into bubbler tank or into system of control leakage.

CONCLUSIONS AND RECOMMENDATIONS:

The proposed measures address the safety issue.

In order to meet the whole content of the recommendation, it is recommended that the Temelin
NPP identify the necessity of installing a device to protect the primary circuit against cold
overpressurization, taking into account all the possible causes. Furthermore, possible use of the system
(YR) should be investigated in depth, among others.

16



REVIEW AREA/ISSUE NUMBER: Systems / S02

ISSUE TITTLE : Mitigation of a steam generator primary collector break

ISSUE RANK: II

SUMMARY OF DISCUSSIONS

This item is very connected to the Accident Analysis issue AA07.

One expert from Westinghouse (WEC) presented briefly the different types of analysis included in the

Preliminary or Supplementary Analysis Reports:
single steam generator tube rupture (design basis SGTR event),
three steam generator tubes rupture (not compensated by the make-up system),
steam generator manifold rupture (leakage area of 100 mm equivalent diameter).

The first two analyses modelled with conservative assumptions (loss of off-site power) and with
operator recovery actions show that primary to secondary flow can be terminated before the steam
generator overfills.

For the large steam generator breaks or internal manifold failures, the acceptance criteria are defined
by the retention of the core integrity and the limitation of off-site radiological consequences (2 hours
after the initiating event). The analysis carried out showed that the steam generator overfill cannot be
avoided. In this case, special set of strategies are developed which can be used for various kinds of
SGTR accident scenarios including consideration of possible failures or consequent accidents.
Thermohydraulical analysis using RELAP code are to be performed during this year in order to check
that the acceptance criteria are met.

CONCLUSIONS AND RECOMMENDATIONS:

The measures mentioned above address the safety issue and the intent of the recommendation is met.
It is recommended that the verification analysis takes into account the possible collapse of the main
steam lines and the possible stuck open of the steam generator relief valves. Moreover, the calculation
time should be long enough till a safe state is obtained.

17



REVIEW AREA / ISSUE NUMBER: Systems / S03

ISSUE TITTLE: Reactor coolant pump seal cooling system

ISSUE RANK: U

SUMMARY OF DISCUSSIONS:

The NPP informed that two make-up pumps (out of three) are electrically supplied from the fifth
division of diesel generators. This back-up is positive with respect to the cooling of the pump seals
in case of loss of off-site power.

In addition, the plant is evaluating the possibility of manual opening of isolation valves on containment
boundary, in order to prevent the loss of make-up flow in case of containment isolation.

According to a test performed in Russia, the RCP seal remains tight even without a supply of sealing
water for a minimum of 24 hours. The Temelin experts recognized that this test did not reflect the
actual operation conditions of the main coolant pumps. In fact, during the experiment, the 3 min
running down time and actual operating parameters (in particular, the quality of water and of seals,
the temperature and humidity of environment) were not simulated. Therefore, the test results need
further justification.

At the moment, the Temelin plant intends to carry out an evaluation, in order to assess precisely the
consequences of the loss of sealing and cooling water to reactor coolant pumps seals. Depending on
the results, it is considered to perform the test of reactor coolant pump seal for 24 hours without
sealing and cooling water with accurate imitation of RCP real environment conditions.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been addressed. However, for the time being, the content of the recommendation
is only partly met.

First, the Temelin NPP should implement, as soon as possible, an acceptable solution to maintain the
injection of the make-up pumps to the primary pumps seals after containment isolation .

Then, as the test results obtained in Russia need further justification, the plant should take provisions
to collect more comprehensive information about the results of test already performed in other
countries, on the same type of pumps, to evaluate the behaviour of the main seals and rubber seals in
case of loss of cooling and the possibility of a leak developing along the shaft of the pump. The
carrying out of a really representative test is strongly encouraged.

Finally, it is recommended to refine the evaluations of the consequences of some severe accidents like
total blackout (see AA14) or total loss of cold heat sink, and of the behaviour of the primary pump
seals in case of total loss of their cooling be evaluated, considering the test results.
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REVIEW AREA / ISSUE NUMBER: Systems / S04

ISSUE TITTLE: Pressurizer safety and relief valves qualification for water flow

ISSUE RANK: D

SUMMARY OF DISCUSSIONS :

The pressurizer safety valves system has been reconstructed in Temelin NPP.

Now there are two safety valves (YP22S01, YP23S01) in the design; the total capacity is as of three
safety valves in the original design (2 x 270 t/h); each of them is controlled by a couple of control
valves.

A relief valve (YP21S01) controlled by an electromagnetic valve has been added. There is a motor-
operated isolation valve (YP21S03) before the relief valve which may be controlled automatically or
manually.

It was explained that this design should allow :

to minimize the number of pressurizer safety valve actuation and so to decrease the risk of
pressurizer safety valve will stuck open,
to have standby isolation valve in case of relief valve will not close.

Besides, it was recalled that the Czech standards do not allow to mount isolation devices upstream the
safety valves.

The producer of the new pressurizer safety valve system is Babcock Sempell AG company. According
to the Temelin NPP, the three valves have been qualified by Siemens for carrying steam, water and
steam-water mixture.

CONCLUSIONS AND RECOMMENDATIONS :

The improvements implemented properly address the safety issue and the intent of the two
recommendations is met.

In addition, it is recommended that the plant investigates the capability of the new safety valve system
to operate in the feed and bleed mode. Technical studies relative to discharge capacities (safety valves,
lines, pressurizer relief tank) and mechanical strength (vibration behaviour) should be also performed.
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REVIEW AREA / ISSUE NUMBER : Systems / SOS

ISSUE TITTLE : ECCS sump screen blocking

ISSUE RANK: HI

SUMMARY OF DISCUSSIONS :

The Temelin plant has already taken into account some recommendations from the Russian
organizations and performed some modifications of the sump design :

to prevent water trapping during spraying in the containment: removal of plates by grids in
the containment, protective plate elimination at the sump inlet, and drilling of platforms,
to decrease the probability of screen blocking: new arrangement of screens that should make
possible a " meander " water through the screens.

It was told also that the thermal insulation material (JERZIL) is of different type than that one used
in other WWER-1000 plants.

As stated in the plant response, the Temelin NPP, with co-operation of thermal insulation supplier and
general designer, prepared a detailed program for performing the tests with thermal insulation used in
the equipment of primary circuit. This experiment will be initiated together with the Dukovany plant.

It was explained that the tests will include three phases. First phase will have the objective to test the
breaking of thermal insulation on insulated pipelines in case of pipeline rupture. The second phase will
investigate the behaviour of thermal insulation in various distances from damaged pipeline. The third
phase will explore features of thermal insulation in flow of water (insulation floating, melting,...). The
last step will be devoted to the study of interaction between debris from insulation and sump screens.

Depending on the results of this experiment, the Temelin NPP will consider the necessity of replacing
the thermal insulation.

CONCLUSIONS AND RECOMMENDATIONS :

Taking into account the modifications of the sump design already performed and the comprehensive
programme of tests planned, it can be considered that the IAEA's comments and recommendations on
this issue have been properly addressed.
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REVIEW AREA / ISSUE NUMBER : Systems / S06

ISSUE TITTLE : ECCS water storage tank and suction line integrity

ISSUE RANK: II

SUMMARY OF DISCUSSIONS :

The most vulnerable point of ECCS are the non-isolable sections of all three suction lines from
the containment sump to the first isolation valves TQ10S01, TQ20S01 and TQ30S01. Even if the
pipeline thickness is 12 mm, the system do not meet the single failure criterion.

The plant has already cope with problem by developing a new design of piping safeguard
including the first isolation valve except motor. A ring is welded to the valve body to attach the outer
piping which is designed to withstand the pressure and temperature occurring inside the containment
during a LOCA. The area between the inner and outer piping is equipped with a level sensor; an alarm
is signalled in the main and emergency control rooms. At the moment, this double piping is installed.
Possible leakages at this exposed section will be contained within the piping of bigger diameter.

In addition, with respect to the first recommendation, the containment sump and pipeline connection
up to the ECCS heat exchanger belong to the equipment included to safety class -BT2, according to
the Decree 436/90 of State Office for Nuclear Safety (SONS). Therefore, adequate periodical tests, a
program of quality assurance and non destructive control are applied to this equipment. It is
considered satisfactory.

The review team pointed out that this particular issue raises the general question of direct bypass of
the containment, for which a generic review should be done. For instance, it was recalled to the plant
the bypass possibility when the ECCS is used to cool down the primary circuit below 150°C. Another
risk might be the possible containment bypass via the transmitter lines, but since the new WEC I&C
design has been adopted, these transmitters have been moved into the containment.

CONCLUSIONS AND RECOMMENDATIONS :

The proposed measures addresses the safety issue and the intent of the recommendation is met.

In addition, the Temelin plant should give more consideration to the generic problem of the
containment bypass. An evaluation of all the lines going through the containment and an assessment
of the possibility of localizing and isolating these lines from the primary circuit to avoid a containment
bypass should be performed.
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REVIEW AREA/ISSUE NUMBER : Systems / S07

ISSUE TITTLE : ECCS heat exchanger integrity

ISSUE RANK: U

SUMMARY OF DISCUSSIONS :

The ECCS heat exchanger design was completely changed at Temelin NPP following negative
operational experience from the other plants. A steel with higher content of chrome and molybdenum
is to be used.

As stated in the plant response, the following measures have been taken with respect to the risk of
fouling :

continuous measurement of pressure difference (not reliable to control heat transfer),
system of examinations performed during unit outages (visual and ultrasonic tests),
periodical washing during low pressure and spray pumps tests through recirculation line,
introduction of a method to clean the ECCS heat exchanger from fouling,
use of a new chemical agent to prevent fouling.

Concerning the problem of boron dilution by the service water system in case of a leak in the heat
exchanger, the Czech experts explained that periodical sampling from heat exchangers and samples
analysis are done. Values are reported in the main control room. Besides, a measurement of boron acid
concentration is installed in each ECCS train.

With regard to the possibility of having an active release in case of a leak in the heat exchanger when
the ECCS is actuated, three measures have been implemented on each stream of the service water
system and signals are sent to the control room. In case of exceeding of stated limit, the operator must
isolate the corresponding train.

Furthermore, EGP Prague is studying the possibilities for back-up of the ECCS heat exchangers by
the spent fuel pools cooling heat exchangers TG11, 12, 13 W01.

Finally, the review team was told that a comprehensive ageing program for ECCS heat exchangers is
to be developed.

CONCLUSIONS AND RECOMMENDATIONS :

It is considered that the safety issue has been properly addressed.

To cope with the problems concerning fouling, leak of the heat exchangers, and control of activity
release, the Temelin plant has taken positive measures that seems satisfactory in a first approach.
However, an in-depth evaluation should be performed to check if the proposed devices are efficient
enough or if additional improvements are still necessary. For the control of boron concentration, the
efficiency of the proposed measures has to be demonstrated.
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REVIEW AREA / ISSUE NUMBER: Systems/S08

ISSUE TITTLE: Power operated valves on the ECCS injection lines

ISSUE RANK: I

SUMMARY OF DISCUSSIONS :

This issue concerns the high pressure safety injection system valves TQ13/23/33S07 and valves
TQ14/24/34S07 together with the low pressure safety injection valves TQ12/22/32S04.

According to the present design, these valves are located inside the containment and closed during
normal operation of the plant. This arrangement is positive for the protection to avoid the possibility
of overpressure in the low pressure lines of the safety injection system connected to the primary
circuit. The risk of containment bypass is reduced by the presence of the normally closed isolation
valves and the presence of two check valves. However, the presence of normally closed isolation
valves of ECCS inside the containment is not consistent with western practice, since it does not allow
manual opening in case of failure to open.

Therefore, the Temelin plant decided to investigate two alternatives solutions :

change the normal position of the valves inside the containment to " closed position ".
move the valves outside containment and leave them in closed position. In case of their
automatic function failure, it should be possible to open manually the valves.

After discussion, it was agreed that both these solutions have, besides positive impact, some
drawbacks:

the first one induces the risk of loss of primary coolant outside the containment in case of
check valves tightness failure on the section between the valves mentioned and the primary
circuit.

the second proposal leads to important layout problems and to enlargement of non-isolable part
of pipeline even outside containment. The Czech counterparts recalled that check valves are
not considered as closing devices, according to procedure used for the Temelin NPP design.

At the end, the Temelin staff does not intend to change the current situation, with respect to the
normal position and the location of the valves mentioned.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed. In a first approach, the review team considers the
evaluation performed by the plant satisfactory. In addition, PSA sensitivity studies should be carried
out to compare each technical solution, from the safety point of view.
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REVIEW AREA / ISSUE NUMBER : Systems / S09

ISSUE TITTLE: Steam generator safety and relief qualification for water flow

ISSUE RANK: m

SUMMARY OF DISCUSSIONS :

The steam line protection against overpressure has two stages. First stage is ensured by steam dump
valve to atmosphere valve (BRU-A). The second stage is carried out by two steam generator safety
valves. Currently, these devices are not qualified to carry water.

In case of primary to secondary leakage (steam generator tube rupture or damage of primary head of
steam generator collector), overfilling with primary water of steam generator can occur through steam
line to steam generator safety valves and to steam dump to atmosphere valve which cannot be isolated.
If one of these valves fails to close after opening, there is a containment bypass leakage of the primary
radioactive water.

The Temelfn NPP visited recently the manufacturer (Tchekov factory) and the designer
(Atomenergoproekt) and found out that manufacturer developed a new design for the safety valves and
the steam dump valve to atmosphere. At the moment, the manufacturer in co-operation with Siemens
is performing the qualification tests that should prove that the safety valves can operate with water
flow. The results of the qualification tests will be presented at the Interatomenergo meeting at the end
of March. The qualification test for the steam dump valve to atmosphere (BRU-A) will begin in the
second quarter of this year.

In relation to the second recommendation, in case of primary to secondary leakage, special measures
and instructions are developed to reduce the consequences (see S2).

With respect to the third recommendation, the group discussed the interest and the possibilities for
installing an isolating valve on the steam line upstream of BRU-A so as to guarantee steam generator
isolation. It has been noted that the additional isolating valve must be qualified for water. The
counterparts stressed the difficulty of implementing such a device, because of installation problems
in the compartment A820.

At present, the Nuclear Research Institute (NRI in llei) is performing a global study on this item. The
first step is to evaluate all the environment parameters in the room of steam generator safety valves
and steam dump valve to atmosphere (A820) in case of steam line break and feedwater break. Final
technical solution concerning the relief devices and the isolation valve will be decided after the
completion of this analysis.

CONCLUSIONS AND RECOMMENDATIONS:

The safety issue has been addressed. However, for the time being, the intent of the recommendation
is only partly met.

The new designed valves have to be qualified and installed at the plant. In addition, it is recommended
that the Temelin NPP still investigates the possibilities for installing an isolation valve upstream of
the steam dump valve to atmosphere (BRU-A). This valve should be qualified to close during water
flow, so that a complete steam generator isolation can be ensured.
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Moreover, a review of the studies of the design and beyond DBAs may lead to additional qualification
being required for the steam generator safety and relief valves.
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REVIEW AREA/ISSUE NUMBER: Systems / S10

ISSUE TITTLE : Steam generator safety valves performance at low pressure

ISSUE RANK: II

SUMMARY OF DISCUSSIONS:

The steam dump valve to atmosphere (BRU-A) has the possibility of adjusting the opening pressure,
if necessary, in the range 1-79 bar. With regard to the two steam generator safety valves, they can not
open at the pressure less than 40 bar.

Probabilistic studies have pointed out some transients for which, in case of failure of the steam dump
valves to atmosphere, it was necessary to be able to use the safety valves at low pressure to cool the
primary circuit.

The Temelin NPP does not intend to look after other more effective types of safety valves which
operates in a wider band of pressure change. The plant prefers to perform a general analysis that will
also cope with the safety issues S9, IH7 and CI6. It will include in particular:

qualification of the steam dump valve to atmosphere (BRU-A) by evaluation of environmental
conditions in rooms of steam generator safety valves and steam dump to atmosphere valves
(A820) for full steam line break or feedwater line break.

detailed analyses of transients for large LOCA with the purpose to determine parameters and
features of medium which can flow through steam generator safety valves and steam dump
to atmosphere valves upon their opening.

CONCLUSIONS AND RECOMMENDATIONS :

Taking into account the comprehensive study that has been initiated, it is considered that the safety
issue is properly addressed.
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REVIEW AREA / ISSUE NUMBER : Systems / S l l

ISSUE TITTLE : Steam generator level control valves

ISSUE RANK: I

SUMMARY OF DISCUSSIONS :

It was explained by the Czech counterparts that the control valves in main and auxiliary feedwater
lines will be different than in original design of WWER plants.

At this time, it is decided the following :

the control valves of Sempell company with electrical motors of Siemens will be used for the
control valves of the main feedwater lines and the auxiliary feedwater lines. These valves have
a stroke time 30s and comply with procedures OTT 87.
the control valves on the emergency feedwater lines will be stainless steel valves and they will
be delivered by PERSTA (German company).

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed. The intent of the IAEA's recommendation will be met,
from the moment that the new steam generator level control valves will be implemented.
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REVIEW AREA/ISSUE NUMBER : Systems/S12

ISSUE TITTLE : Emergency feedwater makeup procedures

ISSUE RANK: I

SUMMARY OF DISCUSSIONS :

At the Temelin plant, the capacity of the emergency feedwater storage is 3 x 500 m3. In the event of
a loss of both the main feedwater pumps and auxiliary feedwater pumps, operation of the emergency
feedwater system may be required for a length of time necessitating re-supplying these three tanks with
water.

As stated in the plant response and detailed during the meeting with the Czech experts, additional
makeup is possible from the demineralized water tanks. For example, with respect to the back-up by
the Chemical Water Treatment Plant, it was explained that two tanks, protected against freezing, are
available. They contain 1600 m3 of demineralized water that can be sucked by two pumps supplied
by the reserve diesel generators of the fifth division.

The Temelin plant also envisages the ultimate use of mobile fire tanks. If such additional reserves are
defined, the size and the type of particles of the water reserves to be carried by the emergency
feedwater pumps should be specified.

In the case of a seismic event, the only capacity available remains the water content of the emergency
feedwater tanks. For that case, the application of emergency venting system (YR) for heat removal
from primary circuit by a feed and bleed procedure has been investigated. However, up to now, this
operating mode is at the stage of calculations developed by EGP Prague. The capacity of the system
with respect to flow rates and heat removal seems to be adequate, but calculations are being performed
with respect to mechanical integrity of the system in case of filling with water.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed. In order to meet completely the intent of the
recommendation, it is recommended that adequate procedures for re-supply of the emergency feedwater
tanks be developed before the startup of the plant.
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REVIEW AREA / ISSUE NUMBER : Systems / S13

ISSUE TITTLE : Cold emergency feedwater supply to SG

ISSUE RANK: I

SUMMARY OF DISCUSSIONS :

As stated in the plant response, the auxiliary feedwater pumps are backed up by the diesel generators
of the fifth division from 1989. The review team agreed on the fact that this improvement allows to
minimize the number of thermal shocks on the steam generators.

In addition to the main feedwater tank content (206 m3), the Czech counterparts explained that
supplementary reserves of hot water are available in case of loss of off-site power, i.e. turbine
condenser (240 m3), and demineralized water tanks (2 x 800 m3) to be sucked by the auxiliary
condensate pumps (RM55DO1/02).

In a first approach, these measures seems satisfactory.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue is properly addressed and the intent of the recommendation has been met.
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REVIEW AREA / ISSUE NUMBER : Systems/S14

ISSUE TITTLE : Ventilation system of control rooms

ISSUE RANK: II

SUMMARY OF DISCUSSIONS :

As stated in the plant response, independent ventilation systems have been implemented for the main
control room and the emergency control room of the Temelin NPP.

It was explained the following :

for the main control room, three kinds of ventilation are installed.
for the emergency control room, a filtration unit and a fan are to be implemented. The overall
system will be manufactured in seismic grade and it will be powered by the emergency diesel
generators.

The review team was told that these ventilation systems were designed, taking into account a
maximum allowable temperature of 27°C in the compartments.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed.
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REVIEW AREA / ISSUE NUMBER : Systems / S15

ISSUE TITTLE : Hydrogen removal system

ISSUE RANK: U

SUMMARY OF DISCUSSIONS :

As stated in the plant answer, the scenario for post accident hydrogen removal came from design basis
accident that is the cold leg break of main circulation pipeline with both side leak through the section
DN 850. Several calculations are to be performed, concerning release of dissolved hydrogen from
primary coolant, coolant decomposition and oxidation of zirconium cladding.

In addition, the review team was explained that the hydrogen burning and monitoring system has
already been implemented into the project. Indicators for post-accidental monitoring system will be
supplied by OLDHAM of Westinghouse (WEC). Passive recombiners from Siemens will be used for
burning.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue is properly addressed. The principle of the modifications proposed seems satisfactory.
The whole intent of the recommendation has not yet been met, but it was noted that studies are
presently underway. A review of similar studies in other countries should be performed to compare
the knowledge base and the results.
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REVIEW AREA/ISSUE NUMBER: I&C 1

ISSUE TITLE: I&C reliability

ISSUE RANK: H

SUMMARY OF DISCUSSION:

The I&C systems will be replaced using a technology based on distributed digital computer units
interconnected through a number of fiber optic data networks.

The components of the I&C systems are seismically and environmentally qualified following the US
recommendations.

Preliminary reliability analysis have been carried out. A final reliability analysis will be performed at
the end of the detail design.

The I&C systems to be installed at the Temelin NPP will include self diagnostic features.

CEZ is preparing facilities for on-site I&C maintenance.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

REF:

(1) TEM-DOC-025 - Topical Report - Functional Block Analysis and Failure Modes and Effect
Analysis (August 1994)

(2) TEM-DOC-027 (Rev. 0) - Topical Report - I&C Reliability Analysis (August 1994)

32



REVIEW AREA/ISSUE NUMBER: I&C 2

ISSUE TITLE: Safety System Actuation Design

ISSUE RANK: I

SUMMARY OF DISCUSSION:

The PRPS (Primary Reactor Protection System) principles of operation and actuation was presented.
After that, the discussion was aimed at establishing the reliability of the ECCS actuation circuits based
on an energize to actuate principle. Temelin NPP maintains that the new I & C system based on a
digital technology and great capacity of redundancy improves considerably the reliability of the
system. On the other hand, Temelin NPP stated that spurious actuation of ESF (Emergency Safety
Features) is not necessarily safe. Several analysis have been done considering this matter.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

REF.:

TEM - I & C - LICEN - 007, Primary Reactor Protection System Topical Report

TEM - I & C - LICEN - 017, Diverse Reactor Protection System Topical Report
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REVIEW AREA/ISSUE NUMBER: I&C 3

ISSUE TITLE: Automatic reactor protection for power distribution and DNB

ISSUE RANK: I

SUMMARY OF DISCUSSION:

The I & C system at the Temelin NPP will have reactor trip setpoints, which automatically take into
account the axial power distribution as measured by the difference in signal between the upper and
lower excore detectors, the so called axial offset.

The axial offset is incorporated in the overtemperature delta-T reactor trip function, which monitors
the average temperature increase over the reactor core, as well as in the overpower trip function, which
monitors the ex-core neutron flux level. In addition to the axial offset, the system pressure, the
subcooling and the coolant flow (as defined by the number of RCPs in operation) are also
automatically included in the set point calculation.

The methodology for determination of the set points by transient analysis and by reload safety
evaluation was discussed and found to be consistent with international practices.

The monitoring of radial tilt was also discussed. For Temelin, operation above a predefined power
(to be determined) will not be permitted if the tilt is outside the specified range. The procedures will
be consistent with the normal practices. Also the variations of the water gaps between fuel assemblies
due to assembly bowing was discussed and is incorporated in the core design procedures.

CONCLUSIONS AND RECOMMENDATIONS:

The planned measures properly address the issue and are consistent with the recommendations given
in IAEA-EBP-WWER-05.
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REVIEW AREA/ISSUE NUMBER: I&C 4

ISSUE TITLE: Human Engineering of Control rooms

ISSUE RANK: U

SUMMARY OF DISCUSSION:

The control room is going to be designed incorporating new equipment which will meet the applicable
human engineering standards. The design bases for equipment are being established by Westinghouse.
A Safety Parameter Display System (SPDS) will also be included. Nevertheless, the habitable
conditions (illumination, temperature, humidity) have been defined for design purposes in accordance
with the applicable Czech Republic regulations.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

REF.:

(1) I&C Contract, Amendment II, Chapter 8

(2) TEM - I & C - LICEN - 028, Rev. 3 Temelfn Safety Analysis Report
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REVIEW AREA/ISSUE NUMBER: I&C 5

ISSUE TITLE: Control and monitoring of power distributions in load-follow mode

ISSUE RANK: U

SUMMARY OF DISCUSSION:

The Temelin plant will have an extensive set of fixed in-core instrumentation, consisting of SPN
detectors in 64 core positions, each with neutron flux measurements of 7 axial levels.

For core monitoring the BEACON system will be used.

This system configuration was discussed and compared to international practices, and there was a
consensus that it should provide satisfactory operator support for normal operation as well as load-
following.

The strategy for xenon oscillation prevention will be the constant axial offset control (CAOC), which
is a proven method of PWR operation and is expected to be efficient also for Temelin.

In addition, if conditions for xenon oscillations occur, BEACON Xemode function will provide
operator support for suppression of xenon oscillations.

The operating experience available with the instrumentation and the monitoring system was discussed.
It was noted that there is satisfactory WWER experience with similar instrumentation, and that the
BEACON system is successfully being used in a number of PWR plants.

CONCLUSIONS AND RECOMMENDATIONS:

The measures properly address this issue and are expected to provide the operators with satisfactory
tools for safe operation in load-following mode.
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REVIEW AREA/ISSUE NUMBER: I&C 6

ISSUE TITLE: Condition monitoring for the mechanical equipment

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Temelin NPP will implement a Monitoring and Diagnostic System (MDS) of primary side components.
These will be on-line diagnostic systems for early warning at degradation of mechanical components.
The following are included:

CRDMS (Control Rod Drive Monitoring System)
DMIMS (Digital Metal Impact Monitoring System)
RECOP-MCP and Expert System (Rotating Equipment Vibration Monitoring System - MainCoobnt
Pump)
MAFES-TSF (Material Fatigue Evaluation System - Transient Fatigue and Stress)
MAFES-DMS (Material Fatigue Evaluation System - Displacement Monitoring System)
RVMS (Reactor Vibration Monitoring System)
LEMOP (Leak Monitoring System of Pipes)

Alarm messages will be directed to both system engineer and to plant operator.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

REF.:

(1) TEM - TMDS - 002, Rev. 2, 8/1995, WEC "Temelin Monitoring and Diagnostic System"
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REVIEW AREA/ISSUE NUMBER: I&C 7

ISSUE TITLE: Primary circuit diagnostic systems

ISSUE RANK: D

SUMMARY OF DISCUSSION:

Temelin NPP provides the following primary circuit diagnostic systems:

Status LBB warning from primary circuit high energy pipelines with diameter more than 150
mm.

Diagnostic system for on-line leakage monitoring (high energy pipelines with diameter more
than 150 mm - Primary circuit).

Primary to secondary leakage (steam generators).
NDT (Non-destructive testing) inspection.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed and the proposed systems follow the IAEA recommendations.
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REVIEW AREA/ISSUE NUMBER: I&C 8

ISSUE TITLE: Reactor vessel head leak monitoring system

ISSUE RANK: m

SUMMARY OF DISCUSSION:

A reactor vessel head leak monitoring system is provided for timely detection of leaks. The solution
proposed by Temelin NPP is similar to that implemented at ZAES.

The system will use pressure detectors, humidity detector and temperature detectors (in process)
following a study of the appropriate locations.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA/ISSUE NUMBER: I&C 9

ISSUE TITLE: Accident monitoring instrumentation

ISSUE RANK: O

SUMMARY OF DISCUSSION:

The Temelin NPP is going to implement a post-accident monitoring system in accordance with the
requirement of NUREG 0737, RG. 1. 97, Rev. 3. The system will include the Reactor Pressure Vessel
level measurement, DNBR indication and the reactor core exit temperatures.

Operating procedures for the accident monitoring system will be developed at the end of the detail
design.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

REF.:

(1) TEM - I & C - LICEN 002, Rev. 2 (May 1995). Design bases of the Post-Accident Monitoring
System
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REVIEW AREA/ISSUE NUMBER: I&C 10

ISSUE TITLE: Technical support center

ISSUE RANK: U

SUMMARY OF DISCUSSION:

The Temelin NPP presented the Technical Support Center (TSC) based on NUREG-0696
recommendations. The walking time between the control room and the location of the TSC is more
than 2 minutes (~ 5 min.).

The information that the TSC provides is sufficient to make fast evaluation of plant status:

Operating conditions of plant balance before abnormal event.
Transient conditions and status leading to event initiation.

Dynamic information (in real time) of plant systems during abnormal event.

Those will permit to evaluate the plant status and follow the actions taken.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA/ISSUE NUMBER: I&C 11

ISSUE TITLE: Water chemistry control and monitoring equipment (primary and secondary)

ISSUE RANK: I

SUMMARY OF DISCUSSION:

All chemical measurements in liquids on primary and secondary circuits (boric acid, pH, conductivity,
ammonia, hydrogen, etc.) are included into the I&C replacement.

The post accident sampling system forms part of post accident monitoring. The system complies with
international standards and with Czech standards and regulations.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA/ISSUE NO: Electrical Power Supply/El 1

ISSUE TITLE: Off-site supply via start up transformers

ISSUE RANK: I

SUMMARY OF DISCUSSION:

The original design of Temelin NPP had four units, with one reserve power source for each double
Unit. Both reserve sources could be interconnected if needed.

The new solution adopted by the Temelin NPP consists of one reserve source for each Unit. This
increases the availability and reliability of reserve power supply to the Temelin Units. As the reserve
sources may serve as standby for each other, it is feasible to perform inspections of each reserve
source without limiting the operating unit.

Dimensioning of reserve sources has been calculated and plant specific load balance calculations
between the consumers and the startup consumers has been carried out.

The present design foresees the automatic activation of reserve power sources by:

- Fast transfer: simultaneous command to switch off the working supply and to switch on the
reserve one

- In phase transfer
- Time delay transfer: after loss of the substation residual voltage.

The plant has a set of two reserve transformers for each unit. If necessary, both reserve sources can
be interconnected.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is properly addressed.
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REVIEW AREA/ISSUE NO: Electrical Power Supply /El 2

ISSUE TITLE: Diesel generator reliability

ISSUE RANK: I

SUMMARY OF DISCUSSION:

The Temelin NPP has, or is in the process of carrying out, a number of analyses to assess the
probability of station blackout.

Modes have been postulated and the input reliability indicators have been established up to the
component or function level.

The evaluation of the analysis results was made for:

- probabilistic analysis of the loss of internal power supply to the Temelin NPP units; and

- probabilistic analysis of the reliability of diesel generator function (probability of successful
function-PT).

Each diesel generator is located in a separate building.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA/ISSUE NO: Electrical Power Supply /El 3

ISSUE TITLE: Protection signals for emergency diesel generators

ISSUE RANK: I

SUMMARY OF DISCUSSION:

In order to minimize spurious trip of the diesel generators initiated by the protection signals, the
Temelin NPP has implemented some changes to the electrical protections in comparison with those
supplied to the Dukovany NPP (Units 3 and 4). The modification includes an automatic reduction (up
to a minimum) of the number of protections which cause the generator trip in the start mode of the
diesel generator.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been addressed.

Nevertheless, an analysis of the diesel protections should be carried out.
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REVIEW AREA/ISSUE NO: Electrical Power Supply/El 4

ISSUE TITLE: On-site power supply for incident and accident management

ISSUE RANK: D

SUMMARY OF DISCUSSION:

Temelin NPP has three safety diesel generators per unit. Each diesel generator forms part of one of
three redundant safety systems. In addition, there are two common diesel generators for both units.
Each DG is capable of meeting the requirements of safety related systems consumption.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

REF:

(1) Principle Diagram of Power Sources and EAS Networks. 11/94. Attachment No 1 (4104-6-
940001)
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REVIEW AREA/ISSUE NO: Electrical Power Supply/El 5

ISSUE TITLE: Emergency battery discbarge time

ISSUE RANK: m

SUMMARY OF DISCUSSION:

Battery capacity have been decided on the basis of minimum operating temperature, battery ageing and
conservative safety margins. The battery discharge time is at least one hour. The galvanic interruption
of the battery circuit is monitored by a VARTA MULTILOGIC system, permanently connected.
Batteries are located on seismic resistant frames.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA/ISSUE NO: Electrical Power Supply/El 6

ISSUE TITLE: Ground faults in DC circuits

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Ground faults in DC circuits can be found in the external buildings using the Geolux 660 instrument
(SEBA DYNATRONIC Company). Reactor building, machine hall and switchboard buildings at the
Temelin NPP are equipped with:

• a Geolux 660 instrument for the 220 V DC section switch-boards of the partial process system; and

• a LOKALIZOL instruments for the 220 V DC, 110 V DC and 24 V section switch-boards of the
partial process system.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA/ISSUE NUMBER: Containment /Cont 1

ISSUE TITLE: Containment bypass

ISSUE RANK: II

SUMMARY OF DISCUSSION:

The Temelin NPP is in the process of defining the technical measures to avoid containment bypass
in case of a rupture of the MCP autonomous circuit heat exchanger or of the primary circuit letdown
after-cooler. The basis for these measures will be the relevant hydraulic analyses which have been
ordered from EGP Prague (not yet performed).

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by the Temelin NPP.
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REVIEW AREA / ISSUE NUMBER: Internal Hazards /fflOl

ISSUE TITLE: Systematic fire hazards analysis

ISSUE RANK: U

SUMMARY OF DISCUSSION:

Detailed, systematic analyses of fire hazards and fire loadings that are part of the design of the plant
have been completed, including analysis of the secondary effects of fires and operation of fire
extinguishing systems. The results of these analyses confirm the capability of the installed fire systems
to detect and control fires associated with those known hazards. However, the analysis did not account
for transient fire loads that may be encountered in the course of plant operating and maintenance
activities. An IAEA fire safety review in February 1996 recommended that a method to account for
transient combustibles be included in a future revision of the fire hazards analysis.

Plant personnel stated that they intend to develop procedures for the control of fire hazards and
combustible materials during plant operation, and that these procedures will address applicable national
requirements. Some examples of such procedures were discussed. Development of these procedures,
including those for authorizing work involving fire hazards and combustible materials, is only in the
earliest stages at this time.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

Analysis of design fire hazards appears to be satisfactory, but there has been no analysis of transient
fire hazards that may exist during construction and operation. At this point, little progress has been
made on the development of controls for fire hazards during plant operation. It is recommended that
the plant develop a plan and schedule for developing and implementing plant-specific procedures for
controlling fire hazards.
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REVIEW AREA / ISSUE NUMBER: Internal Hazards/IH02

ISSUE TITLE: Fire prevention

ISSUE RANK: ffl

SUMMARY OF DISCUSSION:

As cited in the plant response, the plant has taken extensive efforts to correct design weaknesses in
fire resistance and fire protection and to address the recommendations of the document IAEA-EBP-
WWER-05. These measures appear to be effective.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA / ISSUE NUMBER: Internal Hazards/IH03

ISSUE TITLE: Fire detection and extinguishing

ISSUE RANK: U

SUMMARY OF DISCUSSION:

The fire protection system has been designed to meet the stringent requirements for such systems in
current nuclear plants in other countries. In addition, it is qualified to operate under design basis
accident conditions and when exposed to design-basis internal and external hazards, including
earthquakes. However, contrary to the recommendations of VSN-01-87 and NUSS 50-SG-D2, only
two of the three fire water supply systems are automatically activated in the event of a fire. The fire
water supply train operating with electrical power from the affected systems does not start
automatically, but can be started manually, if needed. The two trains that will activate will each
supply 100% of the required fire suppression flow. The review team considered this satisfactory,
especially in view of the reduced fire loading resulting from installation of more fire resistant electrical
cabling throughout the plant.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The plant's response meets the intent of the IAEA 's recommendations on this issue.
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REVIEW AREA / ISSUE NUMBER: Internal Hazards /IH04

ISSUE TITLE: Mitigation of fire effects

ISSUE RANK: U

SUMMARY OF DISCUSSION:

As stated in the plant response, the design of the plant adequately addresses preventing the spread of
fires which have not yet been extinguished.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.
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REVIEW AREA / ISSUE NUMBER: Internal Hazards / fflOS

ISSUE TITTLE : Systematic flooding analysis

ISSUE RANK: I

SUMMARY OF DISCUSSIONS :

As stated in the plant response, systematic flooding analysis has not been performed by NPP Temelin
yet.
Audit done by Haliburton NUS company notified that development of this analysis was necessary.
This task is performed nowadays by EGP Prague. Analysis should be finished at the end of September
1996.
One expert of EGP presented the general approach and the type of results to be obtained, that seemed

satisfactory to the review team.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed.
In order to meet the whole intent of the IAEA's recommendations, it is recommended to complete,
as soon as possible, the analysis that is now in progress. In addition, all the initiating events identified
should be taken into account as inputs for a PSA.
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REVIEW AREA / ISSUE NUMBER : Internal Hazards / IH06

ISSUE TITTLE : Protection against flood for emergency electric power distribution boards

ISSUE RANK: D

SUMMARY OF DISCUSSIONS :

This safety issue may be considered as a specific point relevant to the previous item.

Distributors, converters and rectifiers of first category of reliable power supply are placed on the
elevation +13,2 m in rooms AE408/1,2,3. Accumulator batteries are placed on the same level in the
rooms AE407/1,2,3. Fire extinguishing system is placed above these rooms on the elevation +16,8 m
in the cable area AE506/1.2, AE507/1.2 and AE508/l,2. It was explained that this area is provided
with drainage system designed for water draining from fire system.
Due to this fact, it may be considered, in a first approach, that the flooding of emergency distributors
rooms is well prevented.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed. The measure taken by the plant seems to be effective
and the intent of the IAEA's recommendation is met.
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REVIEW AREA / ISSUE NUMBER : Internal Hazards/IH07

ISSUE TITTLE: Protection against the dynamic effects of main steam and feedwater line breaks

ISSUE RANK: U

SUMMARY OF DISCUSSIONS :

The steam piping, feedwater piping and emergency feedwater piping are not physically separated. It
was shown on a scheme that, in particular, the emergency feedwater line supplying steam generators
1 and 4 runs close, in the containment, to one main steam pipe and one main feedwater pipe. In case
of a rupture either in the steam pipe or in the main feedwater pipe, the emergency feedwater supply
to two steam generators may be lost by pipe whip.

For the time being, there are no restraints on the secondary piping neither inside nor outside the
containment. The Nuclear Research Institute (NRI) is preparing a comprehensive project together with
other support programme (erosion-corrosion programme, performance demonstration of the ISI
methods), with the view of analyzing the secondary effects of a steam or feedwater pipe. The approach
that will be used was presented. It is in accordance with ANSI/NS, IAEA and NRC guidelines.
Depending on the results of the study performed by NRI, the Temelin NPP will consider putting pipe
restraints.

CONCLUSIONS AND RECOMMENDATIONS:

The protection of the safety related systems and equipment against postulated steam piping and
feedwater lines rupture in the floor 28,8 m is very difficult to ensure. No simple solution for physical
separation of the piping concerned exists. The issue is recognized, but a complete solution does not
exist yet.

It is considered that the proposal address the intent of the safety issue and the recommendation made.

The analysis and the implementation of the resulting measures should be carried out as soon as
possible.
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REVIEW AREA / ISSUE NUMBER : Internal Hazards / fflO8

ISSUE TITTLE : Polar crane interlocking

ISSUE RANK: D

SUMMARY OF DISCUSSIONS :

The polar crane installed on Temelin NPP is of different type than in others WWER-1000 plants. It
was explained that this crane is provided with three kinds of blockages:

- the disconnection of the pin of the block pulley (320 t and 160 t) is eliminated by electrical
blockage of pin motion,

- all operations of travel and lift are mutually blocked by the means of relay control system,
- load transport at the area above reactor and spent fuel storage pool is blocked.
Due to the above mentioned, the review team considered that the problem connected to the polar crane
interlocking is solved.

CONCLUSIONS AND RECOMMENDATIONS :

The safety issue has been properly addressed and the intent of the recommendation is met.
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REVIEW AREA/ISSUE NUMBER: External hazards/EH 1

ISSUE TITLE: Seismic design

ISSUE RANK: D

SUMMARY OF DISCUSSION:

Special investigations have shown that Safety Shutdown Earthquake for the Temelin site is equivalent
to 0.05-0.06g acceleration. Nevertheless all the safety important structures, components and systems
have been checked for O.lg earthquake. Both western and Russian standards and codes were used for
these evaluations, and in the most cases the Russian approach turned to be conservative compared to
the western one. The calculations performed up to now did not indicate the structures or equipment
which are not able to withstand the earthquake assumed in the analysis. Additional measures (checking
of drawings and analysis, walk-down inspections, etc.) are planned to verify that as-built plant
corresponds to the design from the seismic point of view.

Additional seismotectonic study of the site has shown that the Hluboka fault is not active and no
permanent ground deformation can be expected.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP. The results of additional analysis and investigations are included in PSAR
and in a number of special reports issued by supporting institutions.

The mission recommends to perform additional evaluations for the cases where new components and
systems (e.g. I&C, fuel) will contact with the as-built structures.
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REVIEW AREA/ISSUE NUMBER. External Hazards/ EH 2

ISSUE TITLE: Analysis of plant specific natural external conditions

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Regional meteorological data important to the plant design and operation were collected and analyzed.
Based on the geographical position of the whole Czech Republic, the occurrence of the tornado type
wind was not considered for Temelin site. As for the flood hazards, the NPP site is located cca 130
m above the highest levels of main water sources and there is no threat of flooding even in case of
existing water dams destruction. Also other potential hazards (local precipitation, ice) were evaluated
and found to be not critical for the normal operation and safety of Temelin NPP.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP. The results of the relevant analyses and investigations are included in PSAR
and supporting documents.
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REVIEW AREA /ISSUE NUMBER: External Hazards / EH3

ISSUE TITLE: Man- induced external events

ISSUE RANK: U

SUMMARY OF DISCUSSION:

Discussion was focused on 3 potential hazards: gas pipelines, transport, and industry installations.

The measures have been or will be implemented soon to reduce the probability and consequences
of gas line rupture (separation of pipe by additional isolation valve, automatic detection of gas
leakage, increased frequency of inspections, etc.) The additional analysis has been performed to
demonstrate that simultaneous break off all three existing pipelines with gas ignition does not
challenge the safety related buildings and equipment.

For the road and railway transport, the probability of abnormal event was found to be less than
"screening probability value" (10 E-6 per year); therefore this transport may not be considered as
potential threat for NPP. Probability of a non-military airplane crash was estimated much below
the "screening value". The relevant value for military aircraft was obtained previously as 3 x 10
E-7, but due to recent closure of one military base in the Temelin NPP vicinity the probability
has also became well below the "screening value".

There is a chemistry enterprise in the plant vicinity which uses toluene with the maximum storage
capacity 50 t. The measures to protect NPP in case of toluene release are not yet defined.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP with the assistance of supporting institutions. The relevant results are
reflected in the Preliminary Safety Analysis Report in adequate scope.

The mission recommends to define and implement before the fuel delivery the measures to protect
NPP personnel against possible poisoning by toluene vapour from the chemistry facility located 3 km
from the site.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/ AA01

ISSUE TITLE: Scope and methodology of accident analysis

ISSUE RANK: U

SUMMARY OF DISCUSSION:

Temelin safety analysis project is based mainly on the relevant USNRC documents (RG 1.70, ANSI
N18.2, NUREG - 0800, etc.). It assures the systematic approach to the different aspects of accident
analysis: list of events to be analyzed, assumption to be used, acceptance criteria to be applied. The
Czech Regulatory authority has also agreed that RG.1.70 may be used as a basis for the format and
content of the Temelin PSAR. Temelin accident analysis methodology includes the bounding analysis
approach to conservatively demonstrate the meeting of acceptance criteria for each initiating event.

Additional accidents specific to WWER's and to Temelin operational conditions were analyzed, as
recommended by the IAEA Guidelines for Accident Analysis of WWER NPPs (IAEA-EBP-WWER-
01).

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP. Scope and methodology of accident analysis are based on the relevant
USNRC documents which are widely used in the international practice. This approach was accepted
as a whole by the Czech Regulatory authority.
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REVIEW AREA/ISSUE NUMBER: Accident analysis/ AA02

ISSUE TITLE: QA of plant data used in accident analysis

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Westinghouse QA documents were taken as the basis for the collection, review and verification of the
safety analysis data base. Basic ("master") input decks for the used computer codes were developed
and Westinghouse QA procedures were applied for control, review, check and verification of data.
Code specific "master" input decks are used for all analyses with the given code. All accident specific
changes of the "master" input deck are described in the relevant calculation note subject to independent
review.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 and IAEA-EBP-WWER-01
documents were taken into account by Temelin NPP. The relevant QA procedures were developed and
applied in the frame of Temelin safety analysis project.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA03

ISSUE TITLE: Computer codes and plant model validation

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Consideration of computer codes and plant model validation was based on the analysis methodology
reports prepared by Westinghouse in 1995. Westinghouse codes accepted by USNRC for WPWRS
have been applied to Temelin accident analyses. Code applicability to WER-1000 analyses was
validated by different methods (past-test calculation of WER-modelling test facilities, recalculation
of the real NPP events). Some codes were modified where necessary to take into account VVER
specifics (e.g., special tests were performed to develop DNB correlation for Temelin fuel and include
this correlation into the code for core analysis).

Large break LOCA analysis uses CSAU methodology best-estimate (WCOBRA/TRAC code) with
uncertainties which are not design-dependent. Small break LOCA analysis uses conservative
methodology (NOTRUMP code) and assumptions without a pre-defined uncertainties but with the
sensitivity study where necessary.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendation made in IAEA-EBP-WWER-05 document are taken into account
(as applied to Temelin) with the Temelin Analysis Methodology Reports (separate parts for LOCAs
and Transients) issued by Westinghouse.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA04

ISSUE TITLE: Availability of accident analysis results for supporting plant operation

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Since the licensing analyses do not completely meet the needs of development and verification of the
operating procedures, Temelin NPP has ordered from EGP, UJV and VUJE a number of best estimate
analyses. This analyses will be used for development and justification of EOPs and will assure that
the plant staff properly understand the expected results of the prescribed operator actions.

Additional operational transient analyses will also be performed by Westinghouse for the preparation
of the "setpoint study", and these will also be available to Temelin NPP.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendation made in IAEA-EBP-WWER-05 document are taken into account
by Temelin NPP.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AAOS

ISSUE TITLE: Main steam line break accident analysis

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Steam line break analysis was performed by Westinghouse using approach which allows the core
recriticality during this accident (this approach is also accepted by Czech regulatory body). The
combination of LOFTRAN/ANC-H codes was used to conservatively define parameters for subsequent
DNBR calculation with VIPRE code. The most conservative initial conditions (reactor power, core life
time, number of loops, etc.) were defined by preliminary analysis. It was assumed that off-site power
is available throughout the accident.

The calculation results are described in Temelin PSAR. It was obtained that DNBR remains above
the safety analysis limit and no fuel damage is expected. Maximum core reactivity is 0.3 %,
maximum core power is 16 % of rated power.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

Since the requirements of the applicable regulatory body (Czech SONS) do not prohibit the core
recriticality during this accident, the IAEA-EBP-WWER-05 recommendation may be considered as
taken into account by Temelin NPP with the steam line break analysis performed for PSAR.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA06

ISSUE TITLE: Overcoming transients related to pressurized thermal shock

ISSUE RANK: U

SUMMARY OF DISCUSSION:

Temelin uses the approach based on monitoring the status of critical safety function "RPV integrity"
by the operator.

A pre-calculated pressure-temperature curve derived from the bounding PTS events should be
compared by the operator with the actual position of "pressure-temperature" point and the prescribed
actions must be taken if necessary. With this approach, Temelin NPP considers the deterministic PTS-
specific thermohydrauiic analyses and subsequent fracture mechanics analyses as unnecessary for RPV
integrity verification.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has only been partially addressed by the proposed measures.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into ac-
count by Temelin NPP in the part dealing with the EOPs aimed to prevent PTS transient or mitigate
their consequences.

It is recommended to perform thermohydrauiic analyses of typical PTS transients as they indicated in
WWER-SC-104. In case their results will differ probably due to changes of original design from those
used in Russian RPV-1000 integrity assessment, fracture mechanics analyses should be performed
taking into account real data on the Temelfn RPV characteristics.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA07

ISSUE TITLE: Steam generator collector rupture analysis

ISSUE RANK: U

SUMMARY OF DISCUSSION:

Analysis of SG collector rupture has been performed by Westinghouse assuming the limiting break
area 100 mm equivalent diameter. NOTRUMP code was used for thermohydraulic analysis and the
acceptance criteria for LOCA were applied. No core uncovery was obtained for this event, so all the
criteria of 10 CFR 50.46 are met. For the radiological consequences analysis a number of conservative
assumptions were applied to maximize the total relief of primary coolant and radioactivity to the
environment. The results show that both core limits and close limits are not violated.

The analysis indicates that proper operator actions should be taken relatively soon ( 1 - 2 hours after
event) to terminate break flow and to avoid the containment sump emptying. These action will be
reflected in the relevant EOP.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into ac-
count by Temelin NPP. The analysis of SG collector leakage was performed, the relevant recovering
EOP will be developed and justified by the special analysis.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA08

ISSUE TITLE: Accidents under low power and shutdown conditions

ISSUE RANK: U

SUMMARY OF DISCUSSION:

At the moment, there is no internationally accepted approach to accident analysis for shutdown
conditions when reactor is subcritical and primary coolant temperature well below the hot state value
(modes 5 and 6 for Temelin NPP). No calculation of scenarios typical for these modes (like loss of
RHR, boron dilution, decrease in reactor coolant inventory) were carried out. For Temelin NPP, some
low power and shutdown conditions were taken into account in accident analyses performed for PSAR.
Besides, detailed EOPs will be developed and implemented for these conditions to enable operator to
act properly even if some safety signals are disabled. In the frame of Temelin PSA, a preliminary
safety assessment was performed for both loss of RHR and spent fuel cooling. Specific event-oriented
procedures will be developed for the scenarios significantly contributing to the risk during shutdown
operation.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been only partly addressed by the proposed measures.

The comments and recommendations made in IAEA-EBP-WWER-05 document are being taken into
account by Temelin NPP when developing EOPs and PSA.

It is recommended to calculate the plant response to some accident scenarios specific for shutdown
operation (loss of RHR, decrease in reactor coolant inventory, boron dilution) since even a simple
calculations based on heat-mass balance could be very useful for EOPs justification and operator
training.
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REVIEW AREA/ISSUE NUMBER: Accident Analysfe/AA09

ISSUE TITLE: Severe accidents

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Severe accident studies are being performed now by UJV Rez under combined financing of the Czech
Ministry for Trade and Industry and Temelin NPP. The team of qualified experts is arranged at that
institute, and necessary hard- and software is at their disposal. UJV Rez participates in the relevant
international projects and programs (CSARP, MCAP, ACE/MACE, etc.) to implement internationally
accepted approaches to severe accident analysis. At present, many severe accident analysis codes are
available at UJV Rez (STCP-M, MELCOR, SCDAP/RELAP, ICAREZ, CORCON and others).

The first Temelin plant analysis were performed with MARCH3-M, CORCON-mod2 and WECHSL,
codes including LOCA - sequences and some transients.

Data bases for Temelin NSSS and containment are ready now for the extensive severe accident
analyses, and the relevant input models and input data sets are developed for MELCOR and
CONTAIN codes. Some important tasks is expected to be solved with this codes in 1996 (direct
containment heating evaluation, late phase of core degradation for a number of scenarios, etc.)

Further activities in severe accidents analysis area are being planned by UJV Rez.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document are taken into
account by Temelin NPP.
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REVIEW AREA/ISSUE NUMBER: Accident analysis/AAlO

ISSUE TITTLE: Probabilistic Safety Assessment (PSA)

ISSUE RANK: I

SUMMARY OF DISCUSSIONS:

This issue was not addressed in detail during the mission. Temelin has developed a Level 1 PSA and
extended it to a Level 2 PSA. Both studies have been submitted to peer reviews through IAEA IPERS
missions. These missions have performed detailed reviews and formulated several recommendations
which are now been addressed by the developers of the Temelin PSA. For this reasons it was
considered unnecessary to review the study during the mission or to formulate specific
recommendations.

A brief presentation was made about the actions taken to implement IPERS recommendations. These
included improving the documentation, correction of some errors found in the review, and additional
analyses to be performed in 1996 considering new design data recently made available to the plant.

It is the intention to keep Temelin PSA as a "living PSA".

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The recommendations of the IAEA IPERS reviews should be implemented.

REF.:

(1) IPERS Reports - Level 1 and Level 2 - IAEA.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AAll

ISSUE TITLE: Boron dilution accident

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Well mixed dilutions of the whole primary circuit in reactor operational states with forced flow were
analyzed in the Temelin PBZ Safety Analyses Report (Chapter 15.4.6. according to the US Reg. Guide
1.70). The chemical and volume control system malfunction that results in a decrease in boron
concentration in the reactor coolant was performed by WEC.

Inhomogeneous and rapid dilution phenomena during power operation or during accident conditions
have attracted increasing broad attention in recent years. In case of phenomena related to the formation
of water slugs operators may not be aware that dilution has occurred or there is little or no time to
appropriately respond to the accident progression.

Two main possible scenarios of water slug dilution have been considered which are related to the
reverse leakage through a ruptured steam generator tube (SGTR) and in a small break LOCA
(SBLOCA) with primary steam condensation in the steam generator. These scenarios are addressed
in the Temelin emergency procedures which were developed with WEC participation using the proven
and validated methodology of the Westinghouse Owners Group Emergency Response Guidelines and
the guidance given there on recovery strategies.

For both scenarios, i.e. SGTR and SBLOCA well defined operator recovery actions have been
developed within the procedures to deal with diluted water slug events.

It was discussed, that if it would be desirable to provide the operator with additional information on
the symptom of the accident progression based on accident analysis of their type of dilution events.

CONCLUSIONS AND RECOMMENDATIONS:

The corrective actions prepared address the safety issue and the intent of the recommendations given
in IAEA-EBP-WWER-05.

Temelin NPP is encouraged to follow-up international agreed practice on how to manage boron
dilution accidents of the water slug type including appropriate accident analysis to provide additional
operator support for mitigative actions.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA12

ISSUE TITLE: Spent fuel cask drop accidents

ISSUE RANK: I

SUMMARY OF DISCUSSION:

Temelin is planning to analyze the spent fuel cask drop accident within the frame of cask design. The
procedure of ordering of the cask design is now in progress. The design requirements will be assigned
to meet the Czech regulatory body criteria concerning to this accident. For that purpose, the variant
sets of the cask technical parameters and accident analyses were requested from potential cask
suppliers.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document are being taken into
account by Temelin NPP.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA13

ISSUE TITLE: Anticipated transients without scram (ATWS)

ISSUE RANK: II

SUMMARY OF DISCUSSION:

Temelin NPP has some additional protective features against ATWS compared to other WER-1000
plants. Nevertheless, broad spectrum of ATWS event (exceeding RG. 1.70 recommendations) was
analyzed and the results are described in the Amendment to the Safety Analysis Report issued in 1995.
Realistic approach to the plant conditions was used when performing ATWS analyses, as well as less
strict acceptance criteria were applied for the evaluation of the analysis results in accordance with
international practices. With this approach, for all the ATWS events analyzed, the maximum primary
pressure stays well below allowable limit (24 MPa) and no DNB in the core is expected.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP. The results of ATWS analysis and related aspects of Diverse Protection
System are reflected in the special report issued by Westinghouse.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA14

ISSUE TITLE: Total loss of electrical power

ISSUE RANK: U

SUMMARY OF DISCUSSION:

Temelin NPP has additional (compared to standard PWRs and original WER-1000/320 design) capa-
bilities to prevent the total loss of electricity power. Each Temelin unit has standard 3 x 100% trains
to supply plant safety system in case of loss of off-site and on-site power. Besides, there are two non
safety grade diesel generators common for both Temelin units. These diesel generators can be used
as a back-up source for the safety system functioning if required or for bringing the plant to cold shut
down conditions.

Nevertheless, total loss of off- and on-site power is being analyzed in the frame of severe accident
study, including development of the relevant accident management measures.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP.
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REVIEW AREA/ISSUE NUMBER: Accident Analysis/AA15

ISSUE TITLE: Total loss of beat sink

ISSUE RANK: II

SUMMARY OF DISCUSSION:

At Temelin NPP heat from the essential service water system (3 x 100% trains) is removed to six
spray ponds (15,000 m3each) and further onto atmosphere. Analyses of events leading to degradation
of different parts of ultimate heat sink system (block-out, loss of SG feed water, failures in essential
service water system) have been performed and included in PSAR. It was obtained that one train of
ESW system can remove the residual heat during 25 days without makeup of the spray ponds. The
spray pond makeup is possible from two water reservoirs located within the plant area.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

The comments and recommendations made in IAEA-EBP-WWER-05 document were taken into
account by Temelin NPP.
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REVIEW AREA / ISSUE NUMBER: Operation/Operating Procedures 1

ISSUE TITLE: Procedures for normal operation

SUMMARY OF DISCUSSION:

The plant has developed guidance for writing operating procedures that is consistent with effective
practices used in many leading nuclear power plants. The guidance calls for procedures to contain
narrative description of the purpose and methods used in the procedure and appropriate step-by-step
instructions. Standard terms to be used in procedures are well described, and the format appears to
be well suited to minimizing errors in the reading or use of procedures.

Primary responsibility for procedure drafting is assigned to Skoda, Prague. Complete lists of
procedures have been developed, and drafts of numerous procedures have been written. Though
preparation is somewhat behind schedule due to recent design changes in the plant, there appears to
be adequate time to complete procedures to support commissioning. All operating procedures except
for those involving systems that are not operated from the control room are to be completed in detailed
form three months prior to initial system operation for commissioning. They will be modified as
necessary, based on experience during commissioning, and used for plant operation thereafter.
Procedures for less important equipment, that is not operated from the main control room, will be
developed in narrative form for use during commissioning, and in detailed form after completion of
commissioning.

Only plant operators will operate equipment during the commissioning programme, though they will
be under the supervision of Skoda engineers until completion of the commissioning program. The
station has prepared written guidance that ensures plant operators have authority to stop equipment
operations if considered necessary to avoid personnel injury or equipment damage.

System engineers in the administrative and maintenance group, will be assigned responsibility for
updating procedures for their assigned systems as necessary throughout plant operation.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is properly addressed.

The plant's plans for developing normal operating procedures, and the results of the development effort
to date, are consistent with IAEA recommendations and good international operating practices.
Appropriate advantage is being taken of the commissioning period to develop good quality procedures
for use after commissioning.
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REVIEW AREA / ISSUE NUMBER: Operation/Operating Procedures 2

ISSUE TITLE: Emergency operating procedures

SUMMARY OF DISCUSSION:

Symptom-based emergency operating procedures (EOPs) are being developed with the assistance of
Westinghouse and Skoda, Prague. Guidance for development of these procedures is consistent with
current practice used at Westinghouse nuclear power plants, and the content of the procedures is
consistent with those used at Westinghouse PWRs, except where there are technical differences in the
Temelin plant.

However, the instrument and control system has been designed, consistent with Russian practice, to
fully automate safety functions. Automatic control of safety systems has priority over manual control.
However, in order to most effectively respond to some accidents that were not considered in the design
of the instrument and control system, override of some automatic safety protective actions is required
during EOP execution. At Temelin, this is only possible outside the control room, at local panels or
equipment. Local overriding of safety systems is difficult to monitor and control, and is inconsistent
with good safety culture.

Contacts with Westinghouse plants that adopted symptom-based EOPs after initial plant design and
construction show that implementation of the EOPs required, at first, some local operation of
equipment. However, these plants subsequently completed modifications so that safety system
operations required to be carried out during the first 20-25 hours of an event, and until the plant enters
a more stable, shutdown condition, can be performed from the control room. This substantially
improves the ability of plant operators to monitor and control the effects of overriding automatic safety
system controls.

Temelin personnel appear to be adequately involved in the preparation of emergency operating
procedures. Plans for verification and validation of these procedures utilize available resources
appropriately, and include testing and validation on the full-scope control room simulator well before
fuel loading. Plant operating personnel are involved in the translation of English-language draft
procedures into the Czech language and, during that process, will help verify the adequacy of the
procedures.

Though Temelin is not taking part in the Lisbon initiative, they have established cooperation with
Atomtechnergo, in Russia, to help ensure that they are kept informed of developments in that initiative
that could affect Temelin.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being properly addressed, but one aspect of the EOPs requires additional attention.

The development of emergency operating procedures and preparations for their use is consistent with
the intent of the IAEA's recommendations. However, use of local overrides of automatic protection
signals is inconsistent with good operating practices and safety culture, and should be minimized. The
plant should consider if additional actions can be taken to provide optimum emergency response to
all possible unexpected events without overriding safety systems at local panels or equipment.
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REVIEW AREA / ISSUE NUMBER: Operation/Operating Procedures 3

ISSUE TITLE: Limits and Conditions

SUMMARY OF DISCUSSION:

The plant will use current U.S. practices for stating limiting conditions of operation and the
justification of those conditions in the technical specifications, and will provide that information in the
main control room and at other locations as necessary. The analyses required to develop the
justification statements have been completed and included in the amendment to the preliminary safety
analysis report. The task of developing the limiting conditions of operation and the justification
statements for the technical specifications has just begun. The plant has a schedule for developing
these documents for all systems so that they can be implemented by initial core load or as soon
thereafter as applicable.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being properly addressed.

Current plans for development of limiting conditions of operation and justification statements for those
conditions are consistent with good international practices and meet the intent of the IAEA
recommendation.
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REVIEW AREA / ISSUE NUMBER: Operation/Management 1

ISSUE TITLE: Safety Culture

SUMMARY OF DISCUSSION:

Plant management has formally recognized the need to develop and maintain a strong nuclear safety
culture, and has taken several useful actions in that direction, including clear policy statements on
safety expectations that are consistent with good international practices. One example action is the
detailed listing of qualification requirements for all plant positions, which should help to ensure that
persons are adequately qualified for the tasks they are assigned. Safety principles and good safety
practices are addressed in numerous training courses, beginning with the initial training provided to
all plant personnel. The plant is also establishing an operating experience programme to help plant
personnel learn from plant problems and events and avoid related events.

In addition, the nuclear safety group has performed an internal assessment of safety culture and
identified numerous areas in need of remedial action. This assessment is updated periodically and
discussed among CEZ and Temelin senior managers to help determine what remedial actions should
be taken.

Though safety culture concepts seem to be understood by many managers, considerable work remains
to be done to establish an appropriate safety culture at all levels of the plant organization. Many plant
personnel are experienced in a culture that taught that safety was ensured by compliance with detailed
requirements established by law or regulatory authorities. Discussions with plant personnel indicate
that this attitude persists to a significant degree. Considerable management effort will be needed to
establish a strong self-questioning attitude about the adequacy of safety performance and requirements
among personnel at all levels, and to encourage persistent efforts to enhance safety performance
through individual actions and feedback to management.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed, but considerable additional effort is required.

The plant and utility have committed themselves to establishing a good safety culture, and have taken
several worthwhile steps to enhance safety culture. Line management should continue and strengthen
efforts to instill, in all plant personnel, a strong belief in the importance of safety and the value of
individual and team initiative in continually improving safety.
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REVIEW AREA / ISSUE NUMBER: Operation/Management 2

ISSUE TITLE: Experience feedback

SUMMARY OF DISCUSSION:

Temelin is establishing an operational experience feedback programme that contains the key elements
essential to the effective identification and implementation of lessons learned. Personnel have received
training in event analysis techniques, and procedures governing the programme have been developed.
However, criteria for determining which events should be reported and analyzed during normal
operations have not yet been established. Reporting requirements during the pre-operational period
are included in applicable procedures, and personnel all encouraged to report any abnormality.

The programme treats both internal and industry operating experience, and involves line managers and
technical personnel in the analysis, feedback, and corrective action process. Personnel from technical
groups will be trained in event analysis and used extensively in analysis of events involving their
group's activities.

Industry experience sources include the Dukovany NPP, WANO, IAEA, and sources focused on
experience in Russian-designed plants. The programme is based on industry guidance provided by the
Institute of Nuclear Power Operations (INPO) and the World Association of Nuclear Operators
(WANO). It also benefits from experience at the Sizewell B nuclear plant in the United Kingdom.
Though analysis of internal and industry operating experience has begun, there has been insufficient
experience to assess the effectiveness of the plant's reviews.

The plant is currently considering replacing the members of the event investigation committee, who
are senior managers, with department heads. The department heads should have the necessary
expertise and management perspective, but are expected to have more time to devote to consideration
of event causes and potential corrective actions. Ways to keep senior managers suitably involved in
experience feedback and corrective action decisions have yet to be determined.

One of the challenges in analysis and feedback of internal operating experience is helping plant
personnel to understand and support the change from a punitive event review approach to a non-
punitive approach. Many personnel still fear that punitive actions will be taken, even for unintentional
errors, as was the culture until recently. As a result, some reluctance to cooperate with and support
root cause investigations is evident. Until the event analysis programme has the opportunity to
demonstrate the application of a non-punitive approach and the benefits of such an approach, more
active management support and guidance of the programme may be warranted to obtain the support
needed from all plant personnel.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed, but considerable additional effort is required.

When implemented, the experience feedback programme is expected to meet the intent of the IAEA's
recommendations. However, action is needed to establish criteria for reporting and analyzing events.
Such criteria should include limiting conditions for operation, as elaborated in the technical
specifications.

In addition, in view of the challenging task of changing from a punitive approach for event
investigation to a non-punitive approach, management should consider how it can more effectively
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support and encourage all plant personnel to support and participate in event investigations. Internal
event investigations should begin early in the commissioning programme to take advantage of early
experience.
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REVIEW AREA / ISSUE NUMBER. Operation/Management 3

ISSUE TITLE: Quality assurance programme

SUMMARY OF DISCUSSION:

A comprehensive quality assurance programme has been established for both the construction and
operational phases of plant life. Its structure consists of a basic quality assurance programme
supported by numerous supporting quality assurance programmes for specific equipment, types of
equipment, and suppliers of equipment. The programme appears to use quality requirements that are
consistent with good international practices. It is supported and administered by a staff of over SO
persons. More than half of those are quality control personnel, and the remainder support programme
development, audits, and other quality assurance requirements. Personnel from plant technical sections
are trained in audit techniques and used to assist quality assurance personnel in performance of audits.

Quality assurance managers state that they have sufficient access to and support from plant
management and that they have sufficient authority to stop work if necessary to assure quality. Stop-
work authority has reportedly been used successfully on several occasions.

However, the programme appears, without the benefit of an extensive examination, to be very detailed
and to place a high degree of reliance on the quality assurance staff for ensuring that quality
requirements are met in plant work. Experience at many plants has shown that quality is often
impaired by excessive involvement of the quality assurance or quality control staff in verifying
adherence to quality requirements. Strong independent verification activities have sometimes led to
the idea on the part of personnel performing work, that the responsibility for quality rests with the
inspecting staff as much as with the performing staff. Such attitudes are inconsistent with good safety
culture.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The Temelin quality assurance programme appears to meet the intent of the IAEA's recommendations
and to be consistent with good international practice. However, station management should consider
if the programme places sufficient responsibility for the quality of work on those persons actually
performing and supervising the work.
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REVIEW AREA / ISSUE NUMBER: Operation/Management 4

ISSUE TITLE: Data and document management

SUMMARY OF DISCUSSION:

The plant has elected to use the PASSPORT information management system as the primary means
of document control and data management. In order to take advantage of the system's extensive,
proven capabilities, plant processes are being tailored to fit them. Among the many types of records
to be stored and managed within the passport system are training and qualification records. In addition
to storing the records, the system will have the capability to check that personnel are adequately
qualified for the tasks assigned to them. Current plans are to implement PASSPORT and the control
of records in a phased approach that supports the turnover of equipment to plant staff and the
commissioning programme.

In addition, an electronic index of configuration management records is being established to help
ensure accurate tracking and control of plant configuration documents. A variety of storage methods,
including protected hard copy storage, microfiche, and electronic document storage are planned to
provide secure storage of important documents.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

Plans for document and records management appear to be consistent with the IAEA's recommendations
and include the use of state-of-the-art technology for record and data management.
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REVIEW AREA / ISSUE NUMBER: Operation/Plant Operations 1

ISSUE TITLE: Philosophy on use of procedures

SUMMARY OF DISCUSSION:

Based on the issue clarification provided in the IAEA's Ranking of Safety Issues for WWER-1000
Model 320, the plant has taken a narrow view of this issue, and considered that it is only concerned
with operating procedures. Current guidance on use of procedures is that procedure steps must be used
as written and in sequence, unless the procedure itself allows additional flexibility. However, industry
experience has shown that it is beneficial for plants to develop a philosophy or guidance on use of
procedures for all plant activities, from broad administrative procedures to detailed technical
procedures. Such guidance can help ensure that procedure users are given flexibility in the use of
procedures where the activity being conducted allows it, and that procedures are followed with careful
attention to detail where needed to ensure high levels of safety and quality.

Some example guidance from other utilities on the use of procedures was provided for use by the plant
as appropriate.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has only partially been addressed.

Temelin has not developed sufficiently-detailed guidance for the use of procedures in plant activities.
It is recommended that more structured guidance, that allows flexibility when possible and requires
strict adherence when necessary, be developed by each department, and personnel be trained in its use.
Procedures should be modified as necessary to be consistent with this guidance.
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REVIEW AREA / ISSUE NUMBER: Operation/Plant Operations 2

ISSUE TITLE: Surveillance programme

SUMMARY OF DISCUSSION:

The surveillance programme is only in the conceptual stage of development at the current time, due
to the lack of technical specifications that will be used as the basis for the programme. However, the
intent is that system engineers (administrators) will be responsible for development of the necessary
detailed surveillance testing procedures and for the proper completion of surveillance testing on their
equipment. They will also be responsible for determining if surveillance testing results are acceptable.

To help ensure that system engineers successfully complete the required surveillance testing, the safety
department will maintain a list of required surveillance tests and responsible system engineers. They
will also review the results of testing and check to ensure that tests are completed at the approved
intervals. Scheduling of surveillance testing will be performed by the coordination (scheduling) group.
Results of surveillance testing will be maintained in the plant information system (ISE).

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

As described, the surveillance testing programme appears to meet the intent of the IAEA's
recommendations. However, continuing attention will be required to ensure that the formal programme
develops as expected and that each of the IAEA's recommendations is adequately addressed.
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REVIEW AREA / ISSUE NUMBER: Operation/Plant Operations 3

ISSUE TITLE: Communication system

SUMMARY OF DISCUSSION:

Plant communications systems include modern dial telephone systems, electronic paging systems,
announcing systems, and radio communication systems. In addition, suitable telephone
communications are provided with other organizations, including national emergency response centers
and government officials. Two-way radio communication capabilities will be installed in most plant
areas, and the commissioning testing programme provides for extensive testing of this equipment for
interference with reactor instrumentation and protection systems that could cause spurious signals and
reactor protective actions. However, the plant has not considered additional actions that might help
ensure radio communications do not adversely affect plant operation.

CONCLUSIONS AND RECOMMENDATIONS:

The issue has been properly addressed.

Plant communication systems meet the intent of the IAEA's recommendations. As an additional
measure to protect against spurious instrumentation signals resulting from radio communications, the
plant may want to consider conspicuous marking of areas near sensitive reactor protection
instrumentation where portable radios may not be used to transmit signals.
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REVIEW AREA / ISSUE NUMBER: Operation/Radiation Protection 1

ISSUE TITLE: Radiation protection and monitoring

SUMMARY OF DISCUSSION:

Temelin has adapted the recommendations of ICRP-60, which are the most recent recommendations
for controlling occupational internal and external exposure to radiation. In addition, Temelin has
formally adapted a policy of limiting radiation doses to plant workers to as low as reasonably
achievable (ALARA). Temelin will be equipped with modern dosimetry equipment and
comprehensive computer software to allow effective tracking, analysis, and control of radiation doses
for individuals, work groups, and work activities. The Czech Republic is developing a national data
base of worker's internal and external radiation exposures that should be available well before the plant
begins generation of radiation and radioactivity.

Plant personnel stated that the plant expects to set cumulative dose goals that are well below allowable
limits and comparable with other similar plant's experience, and that line managers would have strong
responsibilities for limiting the doses to their own personnel. This is consistent with good international
practices. Detailed guidance and procedures for controlling radiation and contamination exposure have
yet to be developed.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The plant's current plans for radiation protection during operation, maintenance, and emergencies is
consistent with good international practices.
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REVIEW AREA / ISSUE NUMBER: Operation/Training 1

ISSUE TITLE: Training Programmes

SUMMARY OF DISCUSSION:

Temelin has extensive training and qualification facilities and programmes. Training programs are
tailored to meet the requirements of applicable regulations and to address most of the needs of plant
personnel. Training is conducted both on the Temelin site and at the CEZ training center in Brno.

Basic and theoretical courses are conducted in Brno, where 20 full-time instructors and some contract
instructors teach courses to both Temelin and Dukovany NPP personnel. All instructors are certified
by the State and complete recertification every four years. Additional job-specific, theoretical training,
on-the-job training, and simulator training is or will be conducted at the Temelin site. The technical
qualifications of instructors appear to be satisfactory, but loss of trained instructors to other
employment is causing problems in maintaining adequate teaching skills.

The licensed operator training programme appears to be quite thorough, requiring about two years to
complete. All licensed operator trainees must be graduates of a five-year technical university.

The station has developed an extensive list of training and qualification requirements for all positions
on the plant staff. When fully implemented, this listing of requirements will be used to structure
training for all individuals on the staff and to ensure that adequate knowledge and skills are acquired,
in advance, for job assignments. The PASSPORT system of data and process management will
incorporate the capability to automatically check for adequate qualifications of persons assigned to
specific work activities in the plant.

CEZ-specific management training is provided to senior station managers to enhance knowledge of
the energy business and modern management techniques. The training is typically given in small
increments over a two-year period of time. However, this training is applicable to electric utility
management, in general, and it does not address the special management and supervision needs of a
nuclear power plant. Safety culture and non-punitive management practices, for example, do not
appear to be adequately addressed.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

The current plant training programme, as supplemented by additional planned developments such as
use of a plant-specific, full-scope simulator, appears to meet the intent of the IAEA's recommendations
for training programmes at this stage of the plant's life. Further development and adjustment will be
needed as plant operation begins and experience is gained.

However, the plant should consider if additional action should be taken to reduce loss of trained
instructors and maintain training skills at a high level. In addition, the utility should provide nuclear-
specific leadership training to all management and supervisory personnel with responsibility for nuclear
activities, to help ensure that leadership practices consistent with good nuclear safety are understood
and practiced by all managers and supervisors.



REVIEW AREA / ISSUE NUMBER: Operation/Emergency Planning 1

ISSUE TITLE: Emergency center

SUMMARY OF DISCUSSION:

Though emergency planning is still in very early stages, plans for emergency centers and organization
of the emergency response team are similar to those in many plants with good emergency response
plans and organizations. The on-site Technical Supporting Center will be located in a well-protected
facility beneath the main administrative building. It should provide adequate facilities for plant
personnel to monitor the progress of plant emergencies and direct response actions effectively.

The off-site emergency supporting centers, when provided with adequate facilities for controlling
radioactive contamination of field monitoring personnel and equipment, should be adequate for off-site
and environmental monitoring, media support, and coordination with national emergency response
officials.

Emergency drill and training plans are not yet sufficiently developed to assess their potential
effectiveness, but cognizant managers stated their intention to train and drill regularly, consistent with
the best practices of western nuclear power plants.

CONCLUSIONS AND RECOMMENDATIONS:

The issue is being addressed.

Current plans for emergency response centers and emergency response planning are consistent with
good international practices and the IAEA's recommendation.
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