Study Specialization 2301T034 Instrumentation and Control Engineering


The requirements for the final state examination for

Instrumentation of Automatic Control
1. Measuring chain description, characteristic of its components Unified signals Bridge methods of measurement 

2. A/D and D/A converters 

3. Static and dynamic characteristic of measuring instrument and chain, effect of sensor load. 

4. Uncertainness definition of measuring instruments and uncertainness  Signal discretization 

5. Signal processing, analog and digital filters. Polynomic filters (Bessel, Buttworth, Chebyshev, elliptic). 

6. Electromagnetic compatibility, rules of electrical interconnecting of measurement and control devices. 

7. Way of remote data transfer, transfer in baseband and broadband. Modulation. Electric signal propagation on metallic line.  Bandwidth, transfer rate, modulation rate, Shannon-Kotelnik theorem 

8. Application of optic element for transfer of information 

9. Operational amplifier, features, offsets and drifts. Basic connections (inverting, non-inverting ampl., integrator). Static transfer characteristic of ideal and real OA. Frequency transfer characteristic. 

10. Temperature measurement. Types of thermometers (dilatation, resistance, semiconductor, thermoelectric) and their properties. Connection of temperature sensors. 

11. Position, speed and acceleration measurement (linear and rotating), types and properties of sensors. 

12. Force and torque measurement, types and properties of sensors  

13. Pressure measurement, types and properties of sensors. 

14. Level measurement, types and properties of sensors. 

15. Flow measurement of liquid and gases, types and properties of sensors. 

16. Humidity measurement, methods, types and properties of sensors. Analysis of liquids -  analysis density, viscosity, pH, electrical conductivity. 

17. Overview and categorization of tools of automatic control based on various criteria, typical features of particular category and their application area. Gas and liquid as media for transfer of energy and information. 

18. Systematic design of systems of pneumatic handling. Symbols of pneumatic and hydraulic diagrams. Basic elements of pneumatic systems handling – actuators, distributors, logical components, memories, time-delay elements, quick steppers, auxiliary circuits. Possibilities of work simulation of  pneumatic and hydraulic circuits. 

19. Industrial armatures – categorizations, basic functional and operational characteristic of  particular groups, application areas, valve coefficient kv, design of control valves, drives and positioners of control valves. 

20. PID controller, equation, analog and digital realization, problems of realization and their solution. 

21. Two and three position controllers, discrete PD, PI, PID a DPID controllers. 

22. Experimental methods of setting parameters of PID controllers. 

23. Stepper motors, principle, function, parameters, characteristic. Stepper motor controlling, H-bridge. 

24. DC servomotor, characteristics, equations, static and dynamic model. Controlling. Inverter. 

25. Induction motor, principle, function, parameters, characteristic. Frequency converter. Vector and scalar mode of work. 

26. Communication in control systems, reference ISO/OSI model. 

27. Serial communication, TIA/EIA 232F, 423, 422B, 485A. 

28. Industrial buses Profibus, CAN, HART protocol. 

29. Architecture of monolitic microprocessors and evolution trends. 

30. Control microcomputer architecture, I/O circuits, counters, timers, watch dog, auxiliary circuits. 

31. Software solution of asynchronous events servicing. 

32. PLC – definition according IEC 1131-1, base function characteristic of PLC, categorization typical properties and application areas of particular categories, examples of PLC families of several manufactures. 

33. PLC – hardware characteristic, architecture several PLC types, most common modules of modular PLC, PLC configuration, basic working modes, failure diagnostic. 

34. Standards IEC 1131, IEC 1131-3, IEC 1131-7; software model, communication model, common elements of programming languages, SFC –sequential functional diagram. 

35. Textual languages: IL- language of instruction list, ST- language of structural text; Graphic languages: IL- language of ladder diagram, FBD – language of functional block diagram, application areas of particular languages and examples of basic algorithms solution using these languages. 

36. Communication possibilities of PLC, architecture of distributed systems based on PLC, operators interfaces – HMI (hardware, software and applications characteristics), SCADA systems, basic principles of technology processes visualization, examples of applications. 

