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1. Supervisory Activity of the SUJB at the Dukovany Nuclear Power Plant

Safety review of Unit 2 in ten years of operation was major events among SUJB's
supervisory activities. The review was based on applicable regulations, which formed the
criteria! basis, as well as recommendations of the IAEA and international safety missions.

Continued operation of Unit 2 was licensed by the SUJB based on the review of:

Safety Report documenting the nuclear safety status of the unit in 10 years of operation;

results of special inspection visits concerned with the level of non-destructive testing,
technical and review inspections, equipment operability inspections, and quality assurance in
the implementation of selected design changes;

checks of compliance with the requirements laid down by previous decisions;

results of the completed major overhaul of and refuelling at Unit 2.

The operating licence for Unit 2 was granted for the next two refuelling cycles and
incorporates 28 requirements to be met by the operator as a condition for renewal of the
licence.

No event resulting in intolerable radioactivity leak into the environment occurred at the
Dukovany nuclear power plant in 1996. The operation of all reactor units was classified as safe
and reliable by the SUJB. From among the 76 failures and events that occurred at Dukovany in
1996, only 4 were classified as level "1" on the 8-level International Nuclear Event Scale
(INES), hence, as anomalies beyond the authorized operating regime with no impact on the
nuclear safety of the facility. The remaining 72 events were classified as level "0", i.e. as
deviations of no safety significance.

In 1996, the SUJB reviewed the nuclear safety of Unit 2 in 10 years of operation and
granted approval for a continued operation. As in the case of Unit 1, this approval is
conditional on a number of requirements being satisfied, as specified by the relevant SUJB
Decision.

During the whole year, the units were periodically put in trial operation in the primary
frequency control regime, which is a precondition for connecting the Czech power system to
the Western UCPTE network. Within the feasibility testing of the secondary and tertiary
frequency control, these control modes were tested at Unit 2. The tests, associated with more
rapid changes in the output of that unit, gave evidence that after minor modifications in the unit
Instrumentation & Control system, the Dukovany reactor units can be engaged in secondary
and tertiary frequency control should the need arise.

Scram due to intervention of the HO-1 emergency protection system occurred 6 times in
1996. This is a higher figure than experienced the previous years. Although the number is low
from the statistical point of view
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The HO-2 emergency system intervened once. Due to a failure, the HO-3 protection
intervened first, and subsequently, when the signal lasted longer than 10 seconds, the HO-2
emergency protection system was triggered as designed. The HO-3 emergency protection
system was triggered five times, including the transition of HO-3 to HO-2 as described above.

Year 1996 only

No./Unit
1/1

1/2

2/2

3/2
4/2
5/2

6/2

1/3

2/3

3/3

4/3

1/4

Date
Feb. 18

Mar. 30

Jul. 6

M 6
Sep. 1

Sep. 14

Nov. 11

Jun. 9

Jul. 8

Jul. 10

Dec. 26

Oct. 6

Power
100%

100%

<2%

< 2 %
99%
100 %

100%

10"* %

99,8 %

100%

100%

93%

Type of scram
HO-3

HO-1

HO-3

HO-2
HO-1
HO-3

HO-1

HO-1

HO-1

HO-3

HO-3

HO-1

Cause |!
Late shutdown of the MCP during remediation I

of a failure 1
Closing of the quick-closing valve of the last

TG due to the signal of +200 mm water level in
theSG

Defective contact in the reactor protection
system

Transition of HO-3 to HO-2 in 10 s of action

Failure of the last active TG

Intervention of the reactor power limiter control
after shutdown of the MCP during failure of the

SG feed control
Outage of all MCPs during the ,JvISH Rupture"

signal testing
False ,,MSH Rupture" signal at the RPS

subsystem 1
Minimal feedwater pressure following closure
of discharge of all electric feedwater pumps
Automatic reactor power increase in the N

mode with a simultaneous control rod assembly
drop

MSH pressure drop during a false opening of
the bypass valve to condenser

Operator's mishandling of the power control
fecilitv

All of the 76 failures that took place in 1996 were discussed by the Dukovany Event
Committee in the presence of representatives of the SUJB, conclusions were made and
provisions adopted. Based on analysis of the causes, the Event Committee concluded that 9 of
them had been due to human error, 3 had been due to mistakes of personnel of the supplier
organizations, 54 had been due to defects of the equipment, and 5 had been associated with
errors in the operating documentation, for 10 failures, not all of their causes could be identified
reliably. The number of identified causes of failures was higher than the number of the failures
themselves because some failures had more than one cause.

1.1. Limits and Conditions for Normal Operation of the Dukovany Nuclear Power Plant

As compared to the year before, there were fewer violations of the Limits and Conditions,
viz. only 3 against 5 in 1995. On the utility's request and based on review of the documentation
submitted by it, 4 short-term changes in the Limits and Conditions were authorized by the
SUJB in 1996. These concerned some necessary complex repair activities, where the SUJB



came to the conclusion that the risk was not increased intolerably by the changes. Two such
short-term changes had been approved by the SUJB the year before.

Violation of the "Limits and Conditions" at the Dukovany NPP in 1996:

Events classified as level "1 " on the INES scale:

1. 16 April 1996: the Limits and Conditions for Normal Operation of the Dukovany NPP
("Limits and Conditions") were violated due to control room personnel failure to test within
the specified period the remaining safety system pumps after putting the diesel generator out
of operation, hence, with one safety system disabled. Unit No. 2.

2. 21 April 1996: "Small LOCA" signal was activated at Unit 3 from a false pulse due to poor
communication of the instrumentation and control personnel during the adjustment of the
indicators and due to a poor technical condition of the latter.

3. 8 July 1996: the Limits and Conditions were violated by the control room personnel at Unit
4: after disabling the diesel generator following rupture of the hose feeding fuel to the
pressure gauge (presumably as a result of a manufacturing defect), the remaining spray
pumps failed to be tested.

4. 6 October 1996. Unit 4 reactor operator handled in an improper manner the emergency
power control facility, whereupon the HO-1 system was activated. Analysis of causes of this
failure revealed deficiencies in the applicable section of the operating regulations. As
remedial provisions, the procedures were modified, operating personnel underwent
dedicated training, and the simulator training programme was modified as well.

1.2. Supervisory Activity of the SUJB at the Dukovany Plant

Safety review of Unit 2 in ten years of operation was among major events among SUJB's
supervisory activities. The review was based on applicable regulations, which formed the
criterial basis, as well as recommendations of the IAEA and international safety missions.

Continued operation of Unit 2 was licensed by the SUJB based on the review of:

Safety Report documenting the nuclear safety status of the unit in 10 years of operation;

results of special inspection visits concerned with the level of non-destructive testing,
technical and review inspections, equipment operability inspections, and quality assurance in
the implementation of selected design changes;

checks of compliance with the requirements laid down by previous decisions;

results of the completed major overhaul of and refuelling at Unit 2.
The operating licence for Unit 2 was granted for the next two refuelling cycles and

incorporates 28 requirements to be met by the operator as a condition for renewal of the
licence. SUJB inspections at the Dukovany plant in 1996 have been documented in 35
protocols and 225 decisions.
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Major attention was paid to the examination of failures and continuous monitoring of how
the remedial provisions specified by the Event Committee had been implemented to prevent the
failures from repeating; this is of particular importance for failures classified as INES level "1 ".
Additional specialized inspection activities of the SUJB at the Dukovany plant were concerned
with checking how the requirements specified by the decisions, inspection protocols, and
approved documentation and regulations were being met. Ba^gd on the results of the
inspection activities it can be concluded that the SUJB requirements were satisfied within the
specified time schedules. Periodical routine inspections during the whole year were aimed at
checking the limiting and safety parameters as specified by the "Periodical Inspection
Programme". The activities were accomplished by the SUJB resident inspectors. The
inspections revealed that during the period in question, all of the selected operating rules were
adhered to and the parameters were within the specified limits. As required by the Programme,
the preparedness of the units for refuelling was checked, including the refuelling schedule. The
inspection found that the preparedness of the units for refuelling was documented in
compliance with applicable regulations.

The tests of operability of the safety systems along with the automatic start-up of the
standby diesel generators for the standby 2nd category power supply were monitored
systematically. The scope of the tests complied with the in-service inspection programme and
programme of testing the automatic start-up of the standby diesel generators for the standby
2nd category power supply.

During outages of the units for major overhaul and refuelling, the inspections were
concerned with quality assurance during inspection and repair of the technological equipment,
development of technological procedures for repairs including their inspection during the repair
and after its completion, with tests performed before renewed start-up of the reactor unit,
attainment of the minimal controlled reactor power, and selected tests of the physical and
power start-up. Before the units were started up following their refuelling and general
overhaul, inspections had been performed to verify compliance of all the performance tests
with the requirements of the "Limits and Conditions"; with the criteria of success, in particular
the results of leaktightness testing of the hermetic rooms and their integral strength testing.
The leaktightness of the hermetic zone complied with the requirements of the "Limits and
Conditions" for all the units inspected.

Quality assurance during the implementation of safety-related modifications and repairs at
selected facilities was another field of interest of the SUJB inspections. Some shortcomings in
meeting the requirements of the internal quality assurance documentation of the Dukovany
plant were identified. As a consequence, the SUJB specified some remedial actions to be taken
by the plant operator; these are being implemented.

2. Radioactive Wastes

The SUJB granted permission for implementation of the technological design of solid
radioactive waste treatment by high-pressure compaction. Based on review of the radioactive
waste treatment process and on-she inspection it was concluded that the radioactive wastes so
modified satisfy requirements of the Limits and Conditions for Storage in the Radioactive
Waste Repository at the Dukovany NPP Site.

Changes in the technology of radioactive waste bituminization have been proposed and
substantiated, and some supplementary requirements stipulated by the SUJB have been met.
The SUJB reviewed the documentation and visited the facility, and ultimately granted



permission for extended trial operation of the radioactive waste bituminization line, valid till 31
May 1997.

When inspecting how the "Limits and Conditions" are adhered to and the data of
radioactive wastes accepted for storage in the repository are recorded and maintained,
shortcomings were identified in the operating documentation. The shortcomings were
eliminated within terms laid down by the SUJB protocol.

3. Interim Spent Fuel Storage Facility at the DUKOVANY Site

The interim spent fuel storage facility at the Dukovany NPP site was in trial operation in
1996. Additional ten CASTOR-440/84 casks full of spent nuclear fuel were stored in the
facility. As of 31 December 1996, eleven casks containing 924 spent fuel assemblies were
stored by the facility.

Within the trial operation, selected physical parameters of the facility were monitored
throughout 1996; these included, in particular, the temperature of entering cooling air, surface
temperature of the casks, pressure between the primary and secondary lids, and radiological
situation inside the storage facility and in its surroundings. The values measured lay within
tolerable limits as specified by the Limits and Conditions of Trial Operation, approved by the
SUJB. Based on a requirement laid down by the SUJB, photon and neutron spectra were
measured by an independent organization. In relation to the results of measurement, the task
was imposed upon the operating organization to introduce, in addition to personnel gamma
dosimetry, also personnel neutron dosimetry with the aim to obtain a complete dose equivalent
mapping for the storage facility personnel.

Three complex SUJB inspection visits were accomplished in 1996, mainly to review
compliance with the Limits and Conditions of Trial Operation and with the Interim Spent Fuel
Storage Facility Trial Operation Programme. SUJB inspectors found no non-compliances with
the principles of nuclear safety, physical security, or radiation protection.

Based on a preliminary review of the trial operation, findings of the inspection visits, and
the safety documentation submitted, the licensing process was finished by the end of 1996 and
the SUJB granted the facility a permanent operating licence.

4. Nuclear Materials Transport

Seven international transports of spent nuclear fuel were accomplished in 1996. Six were
spent fuel transports from the Bohunice nuclear power plant in Slovakia, the seventh was
transit from the Greifswald nuclear power plant in Germany to the Paks nuclear power plant in
Hungary. Furthermore, four international transports involved uranium concentrate; three were
from industrial plants of the company DIAMO, to France, one was headed for Russia. Seven
international transports of fresh nuclear fuel were also implemented. Six were combined
transports by aircraft, trucks, and train, transferring fresh fuel from Russia to Dukovany, one
transported fuel from Russia to the Nuclear Research Institute at Rez. In addition, there were
two inland transports of uranium concentrate and five in-plant transports. During the year, the
SUJB accomplished five inspections of nuclear materials transport, which revealed that the
requirements of nuclear safety and radiation protection as well as the requirements stipulated
by the SUJB decisions issued for the individual transports were satisfied. The SUJB reviewed
and subsequently type-licensed five transport containers certified abroad, and validated two
such containers



5. Monitoring of Nuclear Power Plant Effluents and Surroundings

The total releases of radionuclides from the Dukovany nuclear power plant into air and
surface waters remained low in 1996. No accident leaks occurred, and as given in the utility's
quarterly reports "Radiation Situation in the Surroundings of the Dukovany NPP", the total
atmospheric releases were below 1 % of the derived annual limits, and the liquid effluents were
below 5% for the corrosion and fission products and about 75% for tritium.

The dose rates in the surroundings of the Dukovany NPP are monitored constantly by a
teledosimetric system, operated by the plant. A monitoring point of the national Early Warning
Network is also located at that site.

The dose equivalent from external exposure in the surroundings of the Dukovany and
Temelin nuclear power plants (pre-operational monitoring for the latter) is being monitored by
local TLD networks operated by the radiation monitoring laboratories of the plants and,
independently, by the SUJB Regional Centers using thermoluminescent dosemeters. No
significant deviation from the common level was detected by either of the monitoring systems.

Periodical sampling and radionuclide activity measurements in the environment are also
performed both by the radiation monitoring laboratories and by the SUJB Regional Centers. As
the previous years, there were no differences in the radionuclide contents of the environmental
samples from the Dukovany surroundings and from other parts of the Czech Republic.



COMMISSIONING NUCLEAR SAFETY EVALUATION FOR VVER
TYPE 320
P. TOMANEK, L. URBAN&K, State Office for Nuclear Safety

The NPP Temelin is located near by town Ceske Budejovice at South Bohemia. There
are 2 units W E R 1000 under construction. These facility is similar to other plants of the
VVER 1000 with reactors type 320, which are in operation at Russian.

Let me select one of the interesting event at time of the construction.

Containment and its prestressing
As you very good know the most important part of the NPP is the containment, which

ensure protection of the surrounding area against impact of radioactive substances and must be
able to protect components and devices enclosed within against external shocks.

The containment is firstly used in our country at the NPP Temelin. I would like show
you what happened during its construction on 1 Unit.

Containment
The containment is robust reinforced and prestressed steel - concrete structure.
[ Slide 1] Schema of containment

It is made up with - basic slab
- cylindrical part wall
- top dome
- stiffening rib and service cornice

The cylindrical wall is firmly fixed in the basic slab and around there are prestressing cables in
the canals of diameter 175 mm. (98 cables)
Through the top dome go 36 cables.

[ Slide 2] Technical date
+ Design teak rate is 0,1% of full volume during 24h.

[ Slide 3] Sectional view of the containment
The cables go around the cylindrical wall from the top to the down and back on the top.

[ Slide 4] Prestressing cable and pull anchor with wires as endless rollband.

Always one dead eye is put into band after placing of the cable into concrete structure.

[ Slide 5] Detail of stiffening rib and service cornice

The stretching cables are installed into structure after concreting.

Placing of cables. Video record 12 min. Tow rope, auxiliary wire.

Prestressing of cables. Video record 7 min Hydraulic stretcher.
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