
 Multi-State 

Advanced Manufacturing 

Consortium 
 

US DOL SPONSORED TAACCCT GRANT: TC23767 

RELEASE 
DATE 

3/18/2016 

VERSION v 001 

PAGE 1 of 3 

PRIMARY DEVELOPER: Glenn Wisniewski – Henry Ford College 

Integrated Manufacturing Systems Troubleshooting 
Performance Based Objectives for Mechatronics Capstone 

 

 imst_att1_capstone_pbos_v1_20160318.pdf found in Resources by 
 the M-SAMC Multi-State Advanced Manufacturing Consortium www.msamc.org is licensed under a  

Creative Commons Attribution 4.0 International License. 

Duration: 120 Hrs. 

Performance Based Objectives 
Upon completion of this course, the student will be proficient in the following: 

 By physical examination of an operating machine, and through operation of the manual controls, a sequence 
diagram will be developed for each station(s) which will indicate:  

-  Each step in the sequence following a cycle start 
-  The duration of the step 
- The output actuator controlling the action 
-  The probable triggers for that step 
-  Note: There will be two sequence diagrams for the AMTEC simulator to allow for the robot to be 

activated or bypassed. 

 By examination of the working drawings, identify and verify (on the integrated system) the PLC inputs and 
outputs associated with each input and output referenced in the sequence diagram. This information is to 
be added to the Sequence diagram generated in the first objective. 

 Verify the sequence diagram triggers through analysis of the Programmable Controller Logic 

 Demonstrate proficiency in the Start-up, Manual Operation and Automatic operation of integrated systems. 

 Demonstrate proficiency in reading Electrical, Hydraulic and Pneumatic prints (full set of working drawings) 
that use ANSI and IEC617 symbols. 

 Demonstrate the ability to analyze Control Logix Programs to understand the operation of an Integrated 
System. 

 Demonstrate the ability to interpret manufacturer’s technical information and apply the information to the 
repair of a faulted component on an Integrated System 

 Given an operator’s complaint identify a faulted part. The following will be supplied: 

-  A copy of the logic as it would appear on a programming terminal 
-  A drawing depicting the physical layout of the machine  
-  All indicators reflecting the state of the machine 
-  Processor status indications. 

 Given an operator’s complaint identify a faulted part. The following will be supplied: 

-  A copy of the sequence diagram 
-  A drawing depicting the physical layout of the machine  
-  All indicators reflecting the state of the machine 
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 List the steps in the troubleshooting process and distinguish the changes in the methodology as it would 
apply to: 

- An Integrated System  that was just working 
- An Integrated System that would not start at the beginning of a shift 
- An Integrated System that has a problem that crosses shifts 
- Commissioning a new System discussion - not demonstrated in lab. 

 Demonstrate proficiency in the navigation of Studio 5000 software as it applies to troubleshooting and 
repair of Integrated Systems. 

 Demonstrate the ability to identify all relevant signals used to interface a Fanuc Robot to a Control Logix 
processor over Ethernet communications  

 Given that the PLC logic can be viewed on studio 5000, identify a faulted component, wire, module, etc. 
when given an operator complaint. Manual operation can be attempted and common test equipment is 
available for use.  (This assumes that the equipment was running production and just stopped operating.) 
Working Drawings are to be used along with any Diagnostic messages available. 

 Given that the PLC logic cannot be viewed, identify a faulted component, wire, module, etc. when given an 
operator complaint. Manual operation can be attempted and common test equipment is available for use. 
(This assumes that the equipment was running production and just stopped operating.) Working Drawings 
are to be used along with any Diagnostic messages available. 

 Given an operator complaint that the integrated system will not start in automatic, after week end 
maintenance, troubleshoot and repair the system and return to full automatic operation. This is to be 
completed under two scenarios - with and without access to the PLC logic. 

Required Equipment  

 1 or More AMTEC Simulators – have 2 installed 

 1 or more SMC Simulators – have 2 installed 

 PPE for 4 different sizes 

 DVM’s  - 4 

 Hand Tools, Assortment of Wrenches, Screw Drivers, Socket sets, Metric and English 

 Laptop with Studio 5000 - 10 
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SAFETY DISCLAIMER: 
M-SAMC educational resources are in no way meant to be a substitute for occupational safety and health standards. No 

guarantee is made to resource thoroughness, statutory or regulatory compliance, and related media may depict 
situations that are not in compliance with OSHA and other safety requirements. It is the responsibility of 

educators/employers and their students/employees, or anybody using our resources, to comply fully with all pertinent 
OSHA, and any other, rules and regulations in any jurisdiction in which they learn/work.  M-SAMC will not be liable for 

any damages or other claims and demands arising out of the use of these educational resources.  By using these 
resources, the user releases the Multi-State Advanced Manufacturing Consortium and participating educational 

institutions and their respective Boards, individual trustees, employees, contractors, and sub-contractors from any 
liability for injuries resulting from the use of the educational resources. 

DOL DISCLAIMER: 
This product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training 

Administration. The product was created by the grantee and does not necessarily reflect the official position of the U.S. 
Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or 

implied, with respect to such information, including any information on linked sites and including, but not limited to, 
accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 

RELEVANCY REMINDER: 
M-SAMC resources reflect a shared understanding of grant partners at the time of development. In keeping with our 

industry and college partner requirements, our products are continuously improved. Updated versions of our work can 
be found here:   http://www.msamc.org/resources.html. 
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