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Continuing Education Course #205 
Introduction to Designing Machine Control Systems 

Part 1

1. Continuing to answer the following questions indicates that you understands that the presented material is for
introduction purposes only and is not intended as providing engineering advice for specific projects:

 a. Agree. 
 b. Disagree. 

2. Major goals for every control system design are?
 a. Safety. 
 b. Lowest possible cost. 
 c. Reliability. 
 d. Ease of troubleshooting. 
 e. A, C, and D. 

3. Process I/O Diagrams are important because?
 a. The development process helps to define all of the functions of the Control System. 
 b. The Process I/O diagram becomes a check "list" for designing the wiring and panel layouts. 
 c. The Process I/O diagrams helps to identify the voltage, number of phases and the current of a system. 
 d. The Process I/O diagrams makes programming and troubleshooting much more efficient. 
 e. All of the above.

4. What statement is most correct concerning symbols for Process I/O Diagrams?
 a. Only standard symbol should be used. 
 b. Only Piping and Instrumentation symbols should be used. 
 c. All necessary symbols have been defined by ISO 14617. 
 d. Custom symbols should include a lot of details. 
 e. Every Process I/O diagram should include a "legend". 

5. The best definition of a machine "function" is?
 a. Every PLC output should be defined by a unique function. 
 b. Functions are defined by a machine "task", usually with one or more outputs and the related inputs. 
 c. All functions include physical motion. 
 d. Classical P&I Diagrams and Process I/O diagrams are the same.  
 e. Complex pieces of equipment should be divided into separate sub-functions. 

6. Which of the following should not be considered a function?
 a. A mechanical "task". 
 b. Heating, cooling, mixing process. 
 c. A unique piece of equipment, such as a laser. 
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 d. The frame of a major mechanical portion of equipment.  
 e. A simple motion. 

7. Which of the following would not typically be included in a Machine I/O diagram?
 a. Parts that are loaded and unloaded by hand. 
 b. The movement of a main component though a sequence of stations. 
 c. The main part is stationary as sequences of operation are performed. 
 d. Fluid moved between tanks. 
 e. All of the above.

8. Process I/O diagrams should illustrate all functions as they should be found in their "home" or ready to start
positions?

 a. True. 
 b. False.  

9. Which statement is false concerning dual acting solenoid valves?
 a. Dual acting solenoids have a solenoid for each direction of the valve and only require a momentary pulse to

switch the valve. 
 b. Dual acting solenoids do not have a normal "on the shelf" home position. 
 c. Dual acting solenoids are twice as reliable as single acting solenoids. 
 d. Dual acting solenoids maintain their position, even if power is lost. 
 e. Dual acting solenoids do not redirect pneumatic or hydraulic power when power is lost. 

10. Referring to Diagram D, which of the statements would be true if SV7 is working properly when energized?
 a. The SV7 cylinder should be extended (as shown). 
 b. The SV7 cylinder is retracted. 
 c. The SV7 cylinder is extended and S7 is illuminated. 
 d. The SV7 cylinder is retracted and S6 is illuminated.  
 e. Both S7 and S6 are illuminated. 

11. Referring to Diagram D, which statement indicates the most likely cause of a problem when S6 sensor changed to
non-illuminated, SV7 moves down, S7 sensor changed to illuminated and the machine stops?

 a. There is a problem with the Solenoid valve, the Solenoid wiring, or the pneumatic plumbing. 
 b. S6 is wired improperly or is out of adjustment or is defective. 
 c. S7 is wired improperly or is out of adjustment or is defective. 
 d. The PLC output #7 is defective. 
 e. There is a problem with the PLC or the PLC program. 

12. What is not important for designing operator controls on Process I/O diagrams?
 a. Labels which link various controls with their functions. 
 b. Physical grouping of control elements that are related to specific functions. 
 c. Separation of operator and maintenance functions. 
 d. The incorporation of every possible operator override functions. 
 e. Numeric designations that are related to specific PLC I/O. 

13. Which statement is the most accurate concerning safety systems?
 a. Illustration of safety systems are not necessarily needed on Process I/O diagrams. 
 b. Because safety issues are always the same for every control system, standard safety circuits can be implemented. 
 c. Safety systems must include appropriate PLC logic. 
 d. All safety switches should be wired directly into the safety control system. 
 e. All E-Stop buttons should be illuminating to indicate that they have been activated. 
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14. Which of the devices are least likely to be available for safety rated applications?
 a. Light curtains. 
 b. Cable switches. 
 c. Optical and magnetic sensors. 
 d. Floor sensing mats. 
 e. Process monitors. 

15. Which statement is not true concerning Codes?
 a. Codes are developed overtime as a result of the loss of life and property. 
 b. Codes generally promote good designs. 
 c. Codes only define minimum safety requirements. 
 d. Reasons for not applying certain Codes are described in this course. 
 e. Codes are generally updated on a yearly, every two year, or other schedule cycle. 

16. Which statement is incorrect?
 a. Codes and standards deserve a high priority when designing Control System. 
 b. This introduction of designing control systems should be used to interpret Codes and standards. 
 c. The design engineer holds the ultimate responsibility for safe designs. 
 d. Waivers to codes can be obtained in some situations. 
 e. Codes require further study beyond this introduction. 

17. Given the following codes, which will not be applicable for most Control Systems?
 a. NFPA 79 
 b. ANSI B24.1 
 c. UL508 
 d. NFPA 70 

18. A 10kw heater is equivalent to which of the following hp ratings?
 a. 1.3hp 
 b. 1.5hp  
 c. 13hp 
 d. 15hp 
 e. 150hp 

19. Which statement does not justify the use of three phase power?
 a. Portions of the equipment require three phase power. 
 b. Three phase power is available. 
 c. The system requires more than 5hp with a 480 VAC power supply. 
 d. All of the above. 
 e. None of the above. 

20. Which of the following factors are important when selecting the supply voltage for a control system?
 a. The voltage supplies available in the facility where the equipment will be installed. 
 b. If any devices in the system require a special voltage. 
 c. If the total hp is less than 1 hp. 
 d. The total Kw of a system. 
 e. All of the above.

21. Given the choice of supplying a control system with 120 VAC or 480 VAC what is the best reason for choosing the
120 VAC supply.
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 a. 120 VAC supplies are better for systems with larger loads because transformers and wiring costs be more
expensive for 480 VAC supplies. 

 b. 120 VAC can be classified as "low" voltage. 
 c. 120 VAC voltage supplies usually have much lower ARC Flash Potentials.  
 d. 120 VAC usually require additional control transformers. 
 e. 480 VAC components are typically less expensive. 

22. Which of the following statements is false concerning motor voltages?
 a. A 230 VAC motor can usually be used in a 240 VAC system. 
 b. Most motors can be field wired for different voltages. 
 c. All motors should be specified to be 480 VAC.  
 d. Very large motors may require more than 600 VAC supplies.  
 e. The higher the supply voltage, the lower the motor current requirements will be. 

23. Which statement is correct concerning Arc Flash Potential?
 a. Higher voltages tend to have higher Arc Flash Potential. 
 b. Control panel manufactures can usually accurately determine the Arc Flash Potential of a system. 
 c. Arc Flash can be eliminated with proper circuit breaker selection. 
 d. Arc Flash Potential is less if a single very large control transformer provides power in a facility. 
 e. The Arc Flash Potential will only require additional safety equipment for working on only 480 and higher volt

systems. 

24. Given a 5 Kw load, supplied with 240 VAC, the approximate amps required would be which of the following?
 a. 42 amps 
 b. 420 amps 
 c. 210 amps 
 d. 21 amps 
 e. 10 amps 

25. Which statement is false when determining the maximum current requirement of a new control system?
 a. The current of all loads should be tallied. 
 b. The maximum current for motors can be determined from what is stamped on the motor nameplate. 
 c. If motor name plates are not available, motor "calculators" can provide reasonable estimates of current. 
 d. An additional current of 50% of the largest motor should be added. 
 e. The next larger standard rated CB size should usually be specified. 
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