The third millennium is significant by its dynamic development of 

atomic energetic where important part is played by technical means of 

automation which provide safety and reliable operation of NPP power 

units.

    Since 1995 CJSC RPC “Radiy” is one of the leading designers, 

manufacturers and suppliers of electronic equipment of automated control 

systems of technological processes (ACS TP) of high safety class (Class A 

by classification of International Atomic Energy Agency), which were 

developed on new informational technology basis for control and 

protection systems of Nuclear power plants.

    Our experience allows us to apply advanced achievements of science 

and engineering in part of utilizing the construction conception for 

automation technical means on the “hard” logic basis using the 

programmable logical integral circuits (PLIC) which permit to provide 

high reliability, structure simplicity of the manufactured automation 

means of program technical complexes.

    Main directions of CJSC RPC “Radiy” activities are as follows:

     -
Development and manufacturing of electronic equipment for systems 

of ACS TP for NPP;

     - Equipment installation and adjustment at the Customer’s site;

     - Technical support of the manufactured equipment during the 

operation;

     - Customer’s personnel training.

    Quality management system of CJSC RPC “Radiy” is certified by 

National certification Authority and by Certification Authority TUV 

CERT on the basis of the requirements of DIN EN ISO 9001:2000.

    Given information will allow the specialists to get acknowledged with 

the results of our research and production activities and production 

which is manufactured by our Company.

Program Technical Complex of Control Safety System (PTC CSS)
PTC CSS is used as a technical base at the reconstruction of the operating and at the creation of the new safety systems at the power units of Nuclear power plants with  WWR type reactors including power units of “small series”. PTC CSS is constructed using programmable logical integral circuits (PLIC). PTC CSS technical means can be used at the creation of technological process control systems in thermal power engineering, petrochemistry, metallurgy and other industries.

          PTC CSS fulfills the following main functions:

   
 - Technological protection and blocking of the actuators of automation facility;

   
 - Automatic regulation of technological processes;

    
 - Manual remote control of facility’s actuators.

    
PTC CSS provides accomplishing the functions which are important for NPP safety:

    
- Controlling (forming signals of technological protections);

    
- Informational;
- Diagnostic;    

    
- Registering and archiving;

    
- Auxiliary.   

The following construction principles are implemented in PTC CSS:

    
- Input circuits universality (current, voltage, resistance, “dry contact”);

  
- Input and output scalability (quantity increase);

    
- Modification simplicity of protection, blocking and regulation algorithms;

    
- Interface universality with the other control, operation and regulation systems.

   
 Depending upon the safety class of technological facility PTC CSS can be supplied in single, double, three or four channel versions.

    
PTC CSS utilizes input devices of analog signals from sensors with 0-5 or 4-20 mA standard current output. Totally PTC CSS can receive about 600 signals.

    
PTC CSS and its components are the elements of reactor control safety system and correspond to the safety class 2 and have classification designation 2U (2У).

     
PTC CSS is designed for 24 hours continuous operation and has service life not less than 30 years. 

     
Since 2005 PTC CSS produced by CJSC RPC “Radiy” is installed and operated in the structure of safety systems at the power unit No.1 of Yuzhno-Ukrainskaya NPP.
Program Technical Complex of Emergency and Preventative Protection (PTC EP-PP)
PTC EP-PP is designed to be used as a technical base at reconstruction of the operating and at creation of the new emergency protection and preventative protection systems at power units of Nuclear power plants with WWR type reactors.

     
PTC EP-PP accomplishes continuous automatic control of the current values of technological and neutron physical reactor parameters, forms emergency and preventative protection signals in case if the controlled parameters exceed the predetermined threshold values, outputs the correspondent commands to the executive sub-system (GICS) and to other informational and control systems of the power unit.

    
PTC EP-PP meets the requirements of the standards, regulations and recommendations of IEC and IAEA for the systems important for NPP safety.

     
PTC EP-PP is developed on the “hard” logic basis with realization of three levels of output signal forming based on majority logic “two – out – of – three” and is successfully operated at the power units No.1 and No.3 of Zaporozhskaya NPP (3 sets), at power unit No.2 of Khmelnitskaya NPP (2 sets),  at power units No.3 and No.4 of Rovenskaya NPP (3 sets), at power units No.1 and No.3 of Yuzhno-Ukrainskaya NPP (2 sets).
Program Technical Complex of Automatic Discharge Regulation and Reactor Power Limitation and Accelerated Preventative Protection (PTC APR-PLR-APP)
PTC APR-PLR-APP is intended for the usage as a technical base at reconstruction of the operating and at creation of the new control and protection systems with WWR reactor. PTC APR-PLR-APP regulators are made using PLIC. PTC APR-PLR-APP accomplishes the following functions:

       - Automatic regulation of reactor neutron power and/or pressure in main steam collector (MSC) of NPP power unit turbine;

       - Reactor discharge and power limitation on the levels which correspond to the volume of operating main technological equipment of NPP power unit;

       - Accelerated preventative protection (quick discharge of the reactor at 40-50% within 3-4 seconds) at the non-authorized equipment disconnection.

    
PTC APR-PLR-APP manufactured by CJSC RPC “Radiy” is installed and exploited at the power unit No.4 of Rovenskaya NPP, at the power unit no.2 of Khmelnitskaya NPP and at the power unit No.1 of Yuzhno-Ukrainskaya NPP.

Program Technical Complex of Group and Individual Control System (PTC GICS)
PTC GICS is intended to complete the following functions:

    - Moving of the groups and/or separate control elements of protection control system  (CE PCS) by the signals from emergency and/or preventative protection equipment;

    - Holding of CE PCS in any position at the reactor core height;

    - Disconnecting of CE PCS at the receipt of initiation signal of emergency or accelerated preventative protection (APP);

    - Series input of CE PCS groups into the core at the receipt of the initiation signal of preventative protection;

    - Providing the operator with the complete and comprehensive information about the condition of the position sensors and electromagnet blocks;

    - Continuous operating diagnostics of its own mechanical means, position sensors and electromagnet blocks;

    - Continuous archiving of control and diagnostic signals.

   
PTC GICS can operate with CE PCS sensors and drives of Russian or Czech production. Up to 18 control channels of position sensors can be installed in the position control cabinet. Power cabinet can have up to 6 channels of power control. PTC GICS is constructed on the “hard” logic basis.
Program Technical Complex of Automatic Regulation, Control, Operation and Protection (PTC ARCOP)
PTC ARCOP is designed for control systems and providing the safety operation of research reactors of WWR-M type. PTC ARCOP is accomplished on the “hard” logic basis. 

   
PTC ARCOP fulfills functions as follows:

    - Measurement and control of reactor neutron physical parameters;

    - Measurement and control of thermal physical parameters;

    - Forming of the emergency protection and preventative signaling;

    - Automatic reactor power regulation;

    - Remote and automatic control of actuators (including CE PCS);

    - Diagnostics and informational support.

   
One set of PTC ARCOP is installed and is functioning at the research reactor WWR-M in the Institute of Nuclear research at the National Science Academy of Ukraine, Kiev.

Force Power Supply Equipment of Control Elements of Control and Protection System (FPSE CE CPS)
FPSE CE CPS can be used as a technical base to reconstruct existing and develop new force power supply subsystems of control and protection systems at power units of nuclear power plants that utilize WWR type reactors. FPSE CE CPS is designed to accomplish the following:

    
- to provide with continuous force energy supply by three-phase voltage of alternating current 220V and voltage of direct current 110V the control elements of control and protection system (CE CPS) by means of execution of control and auxiliary functions in design operating mode of a power unit;

    
- to cease CE CPS  energy supply at the commands of emergency protection received from any of the two sets of emergency protection system.

   
FPSE CE CPS is designed for the 24-hour non-stop operation including maintenance operation and can be used at other spheres of power engineering and industries to provide continuous power supply.
Industrial Television System ITS-1

ITS-1 is designed to provide visual observation of the main reactor assemblies which are located in closed premises, where the access for the staff is impossible during normal operation of power unit in nuclear power plant. 

     
Industrial television system utilizes cameras with high radiation stability and increased operating temperature. Cameras can be installed at NPP both in containment and other premises in the quantity up to 96 pieces.

     
ITS-1 may be used in mechanical engineering, petrochemistry, metallurgy and other industries.

     
The industrial television system ITS-1 has been installed and is successfully functioning at the power unit No.2 of Khmelnitskaya NPP and at power unit No.4 of Rovenskaya NPP.
Fire Alarm System FAS – 1
FAS-1 is designed to reconstruct existing and develop new fire alarm systems at nuclear power plants in order to guarantee safety conditions to the staff, premises, constructions, and to manufacturing equipment of NPP by timely detecting the fireplace and giving warning about fire initiation to the operations staff, so that it could take appropriate measures and, in case of need, form the command impulses aimed to control fire extinguish units, ventilation, conditioning and fire warning.

     
FAS-1 refers to the class of address system of fire alarm and consists of receive-control units (RCU), smoke detectors, work and maintenance stations, service equipment that is designed on modern elemental base and has built-in continuous operation diagnostic system. 

     
FAS-1 is designed for continuous 24-hour operation during all service life. The average service life is minimum 30 years. 

     
Perspective ozone safe gas “Khladon-125 ХП” is used as a fire extinguishing means.

