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Continuing Education Course #206 
Introduction to Designing Machine Control Systems 

Part 2

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. Power distribution wiring and conductor protection inside of main control cabinets should follow NEC as minimum
code requirements?

 a. True. 
 b. False. 

3. Concerning the incoming power supplying main control cabinets, which statement is false?
 a. The power supply leads should be terminated at the main disconnect switch or CB. 
 b. The main disconnect switch should be located towards the top of the control panel. 
 c. CB's can be used as main disconnect switches. 
 d. Main disconnect switches should be designed to mechanically prevent the cabinet door from opening unless in

the "off" position. 
 e. There should never be an override mechanism on main disconnect switches. 

4. Which statement is more accurate concerning Circuit Breakers vs. Fusses?
 a. Further study in the choice of the type of wiring protection needs to be followed before designing control

systems. 
 b. CB's are always a better choice than Fuses. 
 c. Fuses are always a better choice than CB's. 
 d. CB's need to be replaced after a fault. 
 e. Fuses only need to be reset after a fault. 

5. In regard to providing power to heater loads, which statement is more accurate?
 a. Mechanical contactors are typically more reliable than Solid State heater control devices. 
 b. Solid State heater controls always fail in an "Open" or safe condition. 
 c. Solid State heater controls should always be backed up with a mechanical contactor. 
 d. Solid State and Mechanical controls should be controlled by a single temperature sensor device. 
 e. Since many Solid State heater controls have the ability to detect high temperature conditions, there is little need

to incorporate separate high temperature sensors. 

6. Which statement is false concerning motor overload protection?
 a. Overload protection devices should be sized according to the maximum current rating stamped on motor

nameplates. 
 b. Some overload protection devices are adjustable. 
 c. Fuses react quickly, but they should not be used to protect motors from overheating conditions. 
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 d. Fuses and CB's should be over sized for motors. 
 e. Fuses and CB's should not be oversized for motor currents. 

7. Which statement is false concerning AC motor controllers?
 a. "Direct powered" AC motor control is accomplished through mechanical contactors. 
 b. Motors controlled by mechanical contractors will operate at their basic speed. 
 c. VFD's can control the speed of AC motors and DC drives can control the speed of DC motors. 
 d. All AC motors can be controlled with VFD's. 
 e. Servo and stepping motor systems can accurately control the speed and the position of motor shafts. 

8. Which statement is false concerning Line balancing?
 a. Line balancing is an important consideration when designing control systems. 
 b. Only major single phase loads need to be considered for line balancing. 
 c. Three phase motors have no impact on line balancing. 
 d. Three phase heater loads have no impact on line balancing. 
 e. The result of an unbalanced system will be the need to provide a higher incoming current rating. 

9. Given a 480 volt 10 Kw, single phase heater what would be the expected current?
 a. 4 amp 
 b. 42 amp 
 c. 2 amp 
 d. 21 amp 
 e. 50 amp 

10. If a balanced system requires circuit protection of 33 amps per phase and a 2 amp control transformer is added to
the system, what minimum value should be used to size the main CB?

 a. 33 amps 
 b. 33 amps for two phases and 35 amps for the third phase. 
 c. 2 amps per phase 
 d. 31 amps per phase
 e. 35 amps per phase 

11. Which statement is false concerning system grounding?
 a. Ether one of the two output wires from a 120VAC control transformers should be grounded. 
 b. The 0 volt lead of DC power supplies should usually be grounded. 
 c. The ground wire from control transformers should always be fused. 
 d. Ungrounded 24 VDC systems can drift up to dangerously high voltages. 
 e. If the 0 volt lead of an ungrounded 24VDC system measures 100 VDC to ground, the 24VDC lead will measure

124 VDC to ground. 

12. An illuminated "Power On" light is helpful for troubleshooting because it indicates all but which of the following?
 a. That the main Power Switch is on. 
 b. There is power feeding the control system. 
 c. The Power On Light is operating correctly. 
 d. The Control Transform is operating correctly. 
 e. All of the main fuses feeding the control system are functional. 

13. Most field sensors operate on which voltage?
 a. 480VAC 
 b. 120VAC 
 c. 24VDC 
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 d. 12VDC 
 e. 5VDC 

14. Concerning low voltage circuits, which of the following statement is true?
 a. Any circuit that is less than 50 volts can be considered to be low voltage. 
 b. Wiring below 50 volts does not need to be installed with rigid conduit. 
 c. Low voltage circuits must be ran in conduit. 
 d. 24 VDC circuits must meet additional codes to be considered low voltage. 

15. Which statement concerning E-Stop Circuits is false?
 a. A safety rated E-Stop system should be incorporated into most control systems. 
 b. E-Stop circuits need to match the potential risk assessments of the equipment. 
 c. Because standard relays will drop out upon the loss of power they are acceptable for most E-Stop Systems. 
 d. It is good practice to illuminate E-Stop actuators to indicate their status. 
 e. Category 3 &4 E-Stop Circuits must incorporate a self monitoring safety module. 

16. Which statement is the most accurate concerning E-Stop systems?
 a. All motions must come to a complete stop. 
 b. E-Stop Resets should force all functions back to their home positions. 
 c. E-Stop systems should be used for routinely stopping equipment. 
 d. When the E-Stop system is activated, it is safe to work on the equipment. 
 e. When the E-Stop system is activated, there is no live power in the control cabinet. 

17. Sinking/ Sourcing input circuits, which statement is false?
 a. Sinking outputs utilize a NPN transistor. 
 b. If a PLC has sinking inputs the field device also need to be sinking. 
 c. Sinking and sourcing field devices can usually be connected to the same PLC input common. 
 d. A 24 VDC Sinking input will measure 24 VDC when nothing is connected to the input terminal. 

18. Sinking/ Sourcing Field Devices, which statement is false for a 24VDC system?
 a. Some field devices are available in Sinking or Sourcing configurations.
 b. A Sourcing field device will provide 24vdc when activated.
 c. A Sinking field sensor or switch will be at or close to 0 volts when activated. 
 d. Because the status of most PLC inputs is displayed with an LED, LED's on field devices are redundant and do

not provide much value. 
 e. Field devices with mechanical contacts can be used in either Sinking or Sourcing circuits. 

19. Serial Communications, which statement is the most false?
 a. RS232 systems can communicate with a number of field devices. 
 b. Ethernet cables should usually use CAT5 cables and connectors. 
 c. RS485 systems can communicate over 3000 feet. 
 d. The advantage of serial communications is that information can be sent in both directions. 
 e. RS232 and RS485 systems can be directly intermixed. 

20. Distributed wiring configurations, which statement is correct?
 a. Expansion modules can be used as remote I/0 modules. 
 b. An advantage of distributed controls is that the wiring costs are usually lower for physically larger systems. 
 c. One advantage of distributed systems is the increase in available I/O. 
 d. One advantage of distributed systems is that major pieces of a machine can be more easily reconnected during

installations. 
 e. All of the above.
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21. Concerning control valve wiring, which statement is most accurate?
 a. If plumbing is relatively "simple" a good place to mount valve manifolds is on the outside of the control cabinet.  
 b. It is best to mount control valves inside of the main control cabinet. 
 c. It is always best to mount control vales to the outside of the main control cabinet. 
 d. A single cable will be needed for every control valve. 
 e. Manifold mounted valves should always be used. 

22. Terminal Strips, which is the truest statement?
 a. Terminal strips should not be used because they require additional expense and panel space. 
 b. Terminal strips should not be used because they require more connections which lowers the reliability of control

systems. 
 c. Terminal strips should be used because they help identify who is responsible for wiring errors. 
 d. Terminal strips are not needed because field wiring can be wired directly to the PLC inputs inside of the panel. 
 e. Terminal strips should not be used because they require more space and costs. 

23. Field wiring, which statement is false?
 a. All wires and terminals that are connected together should have the same number and label. 
 b. Not all wires need to be numbered or labeled. 
 c. When a circuit is interrupted by a device, the wire number should always be changed. 
 d. When a circuit is interrupted by a device, the entrance and exit wire numbers should be "related" for easy

identification. 
 e. It is helpful for field wiring to be related to the PLC I/O number. 

24. Concerning wire/ terminal numbers, which statement is false?
 a. Each end of each wire should be labeled. 
 b. There is no advantage for having wire numbers match field device designations on the Process I/O diagram. 
 c. It is helpful for field devices to be labeled such as to be related to the wire and PLC I/O numbers. 
 d. Terminal strip numbers should always match the wire numbers of the attached conductors. 
 e. Wire numbers should always be the same for each end of a wire. 

25. Control Panel Design, which statement is true?
 a. One of the last steps in designing a control cabinet is to determine the size of the back panel.  
 b. It is important to allow for adequate spacing for fingers and tools between internal components. 
 c. Since most components are designed to fit within an 8" deep panel, most panels will be 8" deep. 
 d. Because many electrical components are so common, a Bill of Material of all major components is not necessary. 
 e. Nema 1 rated panels should be used for most industrial applications. 

26. EMI, which statement is false?
 a. Because industrial equipment is built for rugged environments, EMI issues do not need to be considered. 
 b. False input signals are usually random. 
 c. Sinking inputs tend to be less effected by EMI than Sourcing inputs. 
 d. Because PLC inputs are so fast, EMI can be a significant problem. 
 e. Because of the high inrush currents when motors start, one of the biggest causes of EMI in industrial control

systems are motors. 

27. Concerning EMI, which statement is false?
 a. Shielding is a good method of eliminating EMI. 
 b. Only one end of cable shields should be grounded. 
 c. EMI can produce false signals in input wiring. 
 d. Most motor circuits are sensitive to EMI. 
 e. Control wiring and power wiring should be kept separated as much as possible inside control cabinets. 
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28. PLC Programming, which statement is false?
 a. Power generally flows from left to right in ladder logic program.  
 b. All physical control elements, timers, relays, cam timers, etc. are represented in most PLC program instruction

sets. 
 c. Most PLC's can internally detect when the E-Stop circuit has been activated. 
 d. Most PLC's can handle rudimentary math functions. 
 e. It is good practice to usually incorporate a Program Reset Button. 

29. Control System Safety issues, which statement is false?
 a. Arc Flash potential should always be evaluated by qualified personnel. 
 b. Safety risk assessment should always be performed by qualified personnel.
 c. Codes only define minimum design requirements. 
 d. Lockout and Tag-out procedures should be developed by qualified personal for every project. 
 e. None of the above. 

30. Which statement is false concerning Control Cabinet Interlocks?
 a. The main disconnect switch assemblies usually provides a mechanical interlock to prevent the main door from

being opened. 
 b. All doors must be protected by an electrical interlock. 
 c. All interlocks, mechanical or electrical should have an over ride feature. 
 d. Power should usually be fed into the top of main disconnect switches to reduce the unsafe zone around the

disconnect switch.  
 e. Because of the incorporation of over ride devices, an open door does not guarantee that the power has been

removed from the cabinet. 
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