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1 Introduction 

The last and most extensive stage in the reconstruction project to date was started in 
July '98. The main activities performed during a 6-month scheduled unit 2 outage 
included: 

• Installation of a new emergency core cooling system with an increased capacity 
according to the defined broader break spectrum for LOCA; 

• Reconstruction of the existing confinement spray system and installation of a new 
confinement pressure suppression system; 

• Completion of upgrading measures to increase the reliability of emergency power 
supply systems (replacement of low voltage switchgear, installation of new 
cabling for all loads important to safety, installation of new motor-generators and 
rectifier sets); 

• Connection to the plant and commissioning of the new reactor protection system 

An essential requirement that had to be met to achieve the set project goals of 
enhancing reliability of the reactor protection system and other safety systems - was 
the complete modernization of the safety l&C. 

Besides the reactor protection system, other systems of importance to plant safety or 
plant availability were also modernized or replaced. Such systems included the 
neutron flux monitoring, the reactor power control and reactor power limitation 
systems, the diesel control and protection systems, the accident monitoring system 
as well as the operator control and monitoring equipment in the main and reserve 
control rooms. 

The reactor protection system inclusive of the extended reactor power control and 
reactor power limitation systems was modernized on the basis of the TELEPERM XS 
system platform. 
Major implementation steps comprised replacement of the instrument peripherals 
and erection of the new l&C cabinets , replacement of drive control interfaces and 
priority control for engineered safety features and commissioning of the new l&C 
systems. 

2 Commissioning tests at unit 2 

A series of complex commissioning tests was performed during late 1998/early 1999 on 
completion of the so-called verification & validation procedure to demonstrate the operability 
of the new digital reactor protection system in interaction with the plant. 

Dynamic unit testing based on a detailed start-up program agreed with the customer and the 
licensing authority was performed at various power levels during hot trial operation. The 
main priority of this work was to test the response of the new reactor power control and 
limitation systems to RCP trip or to trip of individual turbine-generators, load rejection to 
station load and emergency power operation in order to verify that the new l&C equipment 
was interacting properly with the existing control equipment. 

In general the commissioning tests after installation were devided into four different steps 



A) Individual component tests 
check of correct assembly of hardware according to the design requirements 

B) Tests of Electrical and l&C Subsystems 
Verification of correct realization of the electrical and l&C subsystems 

C) Tests of Technological Systems 
Verification of correct realization of the technological systems 

D) Unit tests during start up (E-tests) 
Verification of overall plant response at various plant states and power levels 

respectively. 

All commissioning activities have been previously described in detail in commissioning test 
programs defining 
• the required initial conditions 
• the required preconditions 
• the test procedures to be followed 
• acceptance criteria for the tests 

Most commissioning activities were of course realized in 1998. About 150 individual and unit 
commissioning tests have performed within four month 

135 individual or combined tests of step A to C 
15 unit tests (E-tests) 

In particular the commissioning tests during unit start up followed an exact time schedule 
and test sequence at given power levels, respectively. All important parameters to be 
checked were automatically monitored and registered by digital equipment, either by the 
operator station of the TXS- system or by the analytic monitoring centre. 
All commissioning activities were controlled by test leaders responsible for the tests. 

Evaluation of the data was performed in two stages: 
• preliminary evaluation within 8 h after test 
• final evaluation within 7 days after test. 

Permission for the subsequent power level was given only after successful preliminary 
evaluation of all tests on given power level. 

All of these tests were completed without significant problems. The functions implemented in 
the new technology met the test program criteria, which were approved with authority in all 
essential areas. 

The most important preconditions for the largely delay-free installation and commissioning of 
the new l&C technology were 

- The performance of a prior program of extensive l&C-specific tests, starting with 
simulations in the test bed and ending with function tests performed on completion of 
installation; 

- The review and optimization of the Teleperm XS (TXS) signal processing system in 
open-loop operation; 

- The prior performance of dynamic model calculations for the system with a TXS -RELAP 
interface to allow optimization of the RPCS/RPLS functions 

- Good co-operation with the client in order to detail and optimize safety and operational 
requirements to be met by the new l&C. 



3 Conclusions 

Comprehensive tests and checks performed on completion of installation work on the modified 
mechanical, electrical and I&C systems were important reasons for the absence of major 
problems during restart of the unit after the several project implementation phases. 

Operating experience at unit 2 since its recommissioning in January 1999 has confirmed that 
the required safety standards have been met and that operational reliability has been 
substantially increased at the same time. 
Periodic testing is being performed in accordance with the limits and conditions for safe 
operation of Bohunice NPP. To date all these tests were completed without significant 
problems. The functions implemented in the new technology met the test program criteria, 
which were approved with authority, in all essential areas. 
Through the close cooperation of the partners involved and through the combined efforts of 
the various engineering and operating disciplines, technical and scheduling problems could 
be immediately identified and quickly resolved. 

In general, these kinds of projects require optimum cooperation among the parties involved. 
Modernization of the NPP Bohunice V1 unit 2 has shown, that all challenges were met 
successfully under these conditions. 


