
 

  

Certified Industry 4.0 Automation Specialist I  
Core Micro-Credential Skill Standards 

      
Abstract 

Defines the knowledge, skills, and abilities required to succeed in 
positions (e.g. controls engineer or maintenance technician) that 
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Introduction to SACA 

 

The Smart Automation Certification Alliance (SACA) is a non-profit foundation whose mission is to 
develop and deploy modular Industry 4.0 certifications for a wide range of industries. The vision is to 
provide highly affordable, accessible certifications that significantly increase the number of individuals 
who possess the skills represented by these credentials, thereby ensuring that companies have the 
highly skilled workers 
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Figure 1 SACA Industry Certification Structure 

Each certification is stackable. Individuals can start with one certification and add other certifications to 
customize their documented skills. Certifications are occupationally focused so they prepare individuals 
for specific occupations. 

Specialist Certifications 

The Specialist certifications include a group of required core micro-credentials that certify an individual 
as having the common knowledge, skills, and abilities required for Industry 4.0 across a wide range of 
industry sectors and a series of additional elective micro-credentials that may be required to meet the 
needs of specific industry sectors. 

Each of the 
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C-200 Automation Specialist I  

Core Micro-Credential Standards 

C-201 Electrical Systems 1 Credential 
o Standard 201.1 Apply electrical system safety 

� Performance Indicators 
• Perform a lockout/tagout 
• Identify electrical hazards 

� Knowledge Indicators 
• Describe how to identify electrical hazards 
• Describe PPE/ safe dress for operating electrical systems 
• Describe how to determine if equipment is properly grounded 
• Describe the basic rules of electrical safety 
• 
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• Explain the difference between a schematic and a wiring diagram 
o Standard 201.4 Use a digital multimeter (DMM) to make electrical measurements 

� Performance Indicators 
• 
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• Discharge a capacitor 
• Test a capacitor with a DMM 

� Knowledge Indicators 
• Define electromagnetism and give an application   
• Describe the operation of an inductor and give its schematic symbol 
• Describe the effect of an inductor in an AC and DC circuit and give an 

application 
• Describe the operation of a capacitor and its schematic symbol 
• Describe the effect of a capacitor in an AC and DC circuit and give an 

application 
• Describe the functions of 3 types of capacitors 

o Standard 201.8 Analyze basic combination circuits 
� Performance Indicators 

• Trace the current path in a combination circuit 
• Connect and operate a basic lighting circuit 
• Connect and operate a voltage divider network 
• Connect and operate a rheostat as a load dimmer 
• Design a voltage divider network given parameters 
• Solve a combination circuit 

� Knowledge Indicators 
• Define a series-parallel circuit 
• Describe how to identify series and parallel circuit sections 
• Describe the operation of 3 types of voltage dividers 

o Standard 201.9 Troubleshoot basic series and parallel electrical circuits 
� Performance Indicators 

• Locate a short circuit in a basic series or parallel circuit 
• 
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• Calculate the total load on an AC inductive circuit 
• Calculate the total inductance in series and parallel circuits 
• Calculate the current load on a transformer 
• Calculate the secondary coil voltage of a transformer 

� Knowledge Indicators 
• 
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• Describe six rules of drawing a ladder diagram 
• Describe the function of electrical control systems 
• Describe the operation of a separate control and power circuits 
• Describe the operation of AND, OR, NOT,NOR, and NAND circuits 

o Standard 202.
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• Connect and operate a reversing magnetic motor starter to reverse a 
motor 

• Connect and operate a reversing motor circuit with mechanical and 
auxiliary contact interlocking 

� Knowledge Indicators: 
• Describe two methods used to reverse a three-phase motor 
• Describe the function of interlocking control 
• Describe three interlocking methods used in reversing motor control 
• Describe the function of manual and automatic modes 
• Describe the operation of two types of motor jogging circuits 
• Describe the operation of a hand-off-automatic motor control circuit 
• State the NEMA and IEC standards for reversing the rotation of a three-

phase motor 
o Standard 202.10 Connect and operate a hands-off-auto motor control circuit   

� Performance Indicators: 
• Connect and operate a hand-off-automatic motor control circuit 
• Design a hands-off-automatic motor control circuit 
• Design a pump control circuit that includes hand-off operation 

� Knowledge Indicators: 
• Describe the function of a hand-off-automatic motor control circuit 
• Describe the function of a hand-off automatic circuit 

o Standard 202.11 Connect and operate automatic input devices   
� Performance Indicators: 

• Connect and operate a limit switch,  pressure switch and a float switch 
• Connect and operate a pump control circuit 
• Connect and operate a motor control sequence control circuit 
• Design a sequence control circuit 

� Knowledge Indicators: 
• Describe the function of a motor control sequence control circuit 
• 
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• 
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• Perform an emergency shutdown of a VFD 
� Knowledge Indicators: 

• Describe the parameters required for 2 or 3-wire VFD operation  
• 
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• Test the windings of a control transformer with a digital multimeter 
� Knowledge Indicators 

• Describe the electric motor faults 
• Describe 3-phase motor starter faults 
• Describe manual switch faults 
• Describe control transformer faults 
• Describe types of in-circuit component tests 

o Standard 204.2 
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o Standard 204.6 Troubleshoot timer control circuits 
� Performance Indicators 

• Test a timer relay 
• Troubleshoot an On-Delay timer circuit 
• Troubleshoot an Off-Delay timer circuit 

� Knowledge Indicators 
• Describe the methods used to test a timer relay 

o Standard 204.7 Troubleshoot an AC VFD motor control system  
� Performance Indicators: 

• Troubleshoot an AC VFD motor control system 
• Use status and diagnostic indicators to troubleshoot a VFD system 

� Knowledge Indicators: 
• Describe types of VFD processor faults   
• Describe a VFD systems troubleshooting process 

 
C-205 Sensor Logic Systems 1 Credential 

o Standard 205.1 Identify and select an electronic sensor for an application 
� Performance Indicators 

• Select an electronic sensor type for an application 
• Select sensor switch output type, NPN or PNP, for an application 

� Knowledge Indicators 
• Describe applications of electronic sensors 
• Describe the operation of 2 types of transistor(NPN,PNP) used in 

electronic sensors 
• Define sinking and sourcing signals 
• Describe the limitations of interfacing transistor devices to other 

control devices 
• Describe the function and application of opto-isolation 

o Standard 205.2 Connect and test an inductive proximity sensor 
� Performance Indicators 

• Connect an inductive proximity sensor  
• Test an inductive proximity sensor 
• Adjust an inductive proximity sensor for best performance 

� Knowledge Indicators 
• Describe characteristics that affect inductive proximity sensor 

operation 
o Standard 205.3 Connect and test a capacitive proximity sensor  

� Performance Indicators 
• Connect a capacitive proximity sensor  
• Test a capacitive proximity sensor 
• Adjust a capacitive proximity sensor for best performance 

� Knowledge Indicators 



16 
 

• Describe characteristics that affect capacitive proximity sensor 
operation 

o Standard 205.4 Connect and test a magnetic reed switch 
� Performance Indicators
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• Interpret the operation of basic 2-step electric-relay sequence circuit 
schematic and power diagram 

• Connect and 
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• Describe the function of cross-reference symbols and notes on an 
electrical print   

• Describe types of wire, colors, and sizes for electrical panel wiring   
o Standard 206.3 Install wires and terminal blocks in electrical panels 

�
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• Connect electrical wires to solenoid-operated pneumatic and hydraulic 
valves 

• Run wiring through junction boxes to external control devices 
� Knowledge Indicators 

• Describe the construction of electrical switch wiring terminations  
• Describe the construction of solenoid valve wiring terminations  

o Standard 206.8 Install electrical panel wiring to electric motors 
� Performance Indicators 

• Splice and tape motor leads using ring lug connectors 
• Run electrical panel wiring to motor safety switches and motors 
• Install and test an electrical motor control circuit using an electrical 

print 
� Knowledge Indicators 

• Describe how motors are connected to electrical panels   

 

C-207 Programmable Controller Systems 1 Credential 
o Standard 207.1 Start up and shut down a 
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• Connect and configure a point-to-point PLC serial network 
• 
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• Create a PLC project  
• Enter and operate a PLC logic program 
• Edit a PLC project 

� Knowledge Indicators: 
• Describe the elements of a PLC project 

o Standard 207.10 Program and operate a PLC logic program that uses comparison 
instructions 

� Performance Indicators: 
• Interpret a PLC logic program that uses comparison instructions 
• Enter and operate a PLC logic program that uses comparison 

instructions 
• Interpret the operation a PLC logic program that uses comparison 

instructions 
� Knowledge Indicators: 

• Describe the operation of PLC comparison instructions 
o Standard 207.11 Program and operate a PLC project that uses math instructions 

� Performance Indicators: 
• Interpret a PLC logic program that uses basic math instructions: Add, 

Subtract, Divide, and Multiply 
• Enter and operate a PLC program that uses basic math instructions
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• Describe the operation of a time-
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• Describe how compressed air is generated and its characteristics 
• 
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• Define absolute and gage units of pressure measurement 
o Standard 209.8 Monitor pneumatic system operation 
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� Knowledge Indicators: 
• Identify types of belts/sleeves  
• Describe the basic operation/construction of a belt drive  
• Calculate belt drive ratio, output speed, and output torque 

o Standard 210.9 Install and adjust a basic chain drive system  
� Performance Indicators: 

• Install, align, and set chain sag of a basic chain drive system 
• Identify size and type of chain and sprocket 

� Knowledge Indicators: 
• Describe the basic operation/construction of a basic chain drive  
• Calculate chain drive sprocket ratio, output speed, and output torque 

o Standard 210.10 Install and align a gear drive system  
� Performance Indicators: 

• Install and align a gear drive  
• Identify size and type of spur gears 

� Knowledge Indicators: 
• Describe the basic operation/construction of open and closed gear 

drives  
• Calculate gear drive sprocket ratio, output speed, and output torque 

o Standard 210.11 Monitor the performance of mechanical power transmission system  
� Performance Indicators: 

• Identify factors that affect mechanical power transmission efficiency 
� Knowledge Indicators: 

• Define rotary mechanical power and give units of measurement 
• Define power efficiency 
• Calculate mechanical power given torque and speed 
• Calculate mechanical power transmission efficiency 

o Standard 210.12 Apply lubrication to mechanical components   
� Performance Indicators: 

• Grease a bearing using grease gun and Zerk fitting 
• Use machine documentation to identify machine lubrication points, 

select lubrication and identify schedule 
• 
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• Configure escalation in a cloud-based maintenance management 
system  

• Analyze computer-based maintenance records 
• Initiate and respond to cloud-based maintenance notifications  

� Knowledge Indicators: 
• Describe the operation of a cloud-based maintenance management 

system 
• Describe the advantages of features of a cloud-based maintenance 

management system 
o Standard 211.7 Use systems troubleshooting techniques to locate root cause 

� Performance Indicators: 
•
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• Describe the basic operation of an Ethernet-Serial interface in a PLC 
project 

o Standard 213.7 Setup, operate and interpret a PLC program that uses an IO-Link 
photoelectric sensor  

� Performance Indicators: 
• Connect, power on, adjust, and test an IO-Link photoelectric sensor 
• Configure an IO-Link photoelectric sensor in a PLC project 
• Interpret the operation of a PLC program that uses an IO-Link 

photoelectric sensor 
• Design a PLC program that uses an IO-Link photoelectric sensor  

� Knowledge Indicators: 
• Describe the operation of an IO-Link photoelectric sensor 
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• Connect, power on, adjust, and test an IO-Link ultrasonic sensor 
• Configure an IO-Link ultrasonic sensor in a PLC project 
• Use ultrasonic sensor keypad to view parameters and data 
• 
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• Identify proper dress for robot workcell safety 
� Knowledge Indicators: 

• Describe robot workcell inspection hazards  
o Standard 215.2.3 Apply robot safety procedures 

� Performance Indicators: 
• Apply robot safety procedures during manual operation  
• Apply robot safety procedures during automatic operation  
• Apply robot safety procedures during maintenance operation  

� Knowledge Indicators: 
• Describe automatic operation hazards 
• Describe manual operation hazards 
• Describe maintenance operation hazards  

• TOPIC 215.3  MANUAL ROBOT OPERATION  
o Standard 215
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• Describe the operation of robot single step test mode 
• Describe the operation of the mode switch 
• Describe the operation of robot continuous test mode 

o Standard 215.4.4 
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• Describe the use of local and global points 
o Standard 216.1.2 Enter and interpret robot program tool and user frame offset 

commands 
� Performance Indicators: 

• Interpret a robot program tool offset command 
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• Describe the operation of the Wait command  
 

• TOPIC 216.2 ROBOT  COMMUNICATIONS 
o Standard 216.2.1 Interface and test discrete robot inputs and outputs 

� Performance Indicators: 
• Interface and test robot digital input with an input sensor  
• Interface and test robot digital output with solenoid  
• Test safety enhancing devices 

� Knowledge Indicators: 
• Describe how input/output devices are wired to a robot 
• Describe the operation of robot I/O forcing  
• Describe how safety enhancing devices are wired to a robot 
• Describe how end effector I/O are wired to a robot 

o Standard 216.2.2 Interface and test PLC I/O to robot controller 
� Performance Indicators: 

• Interface and test robot discrete I/O to PLC I/O  
• Interface and test robot to PLC modular I/O 

� Knowledge Indicators: 
• Describe the operation of modular PLC I/O 
• Describe how PLC discrete I/O are wired to robot I/O  

o Standard 216.2.3 Enter and interpret robot programs that use discrete I/O  
� Performance Indicators: 

• Interpret robot programs that use discrete I/O  
• Interpret robot programs that use program condition monitoring 
• Use a teach pendant to enter a robot discrete I/O commands 

� Knowledge Indicators: 
• 
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• Describe applications of macros 
• Describe manual and automatic methods of executing a macro   

o Standard 216.3.2 Develop and t
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