		Purdue University Fort Wayne
Senior Capstone Project Proposal

The project is designed for a team of students working toward completion of a project, within two semesters1.

	Title
	Portable Automation Training/Demo Platform for Industrial Control Technologies

	Sponsor
	Company name: Shambaugh & Son, Automation Engineering Dept.

	Contact Person
	Jason Paxson
(260)497-1684, jpaxson@shambaugh.com

	Description
	
Project focus is on designing and building a portable. Industrial-grade training and demonstration enclosure that supports firsthand learning for automation engineers and technicians. While Shambaugh & Son typically utilize Allen-Bradley control platforms in its food processing automation work, increasing interest and utilization in Siemens technologies presents an opportunity to develop a versatile system that highlights both ecosystems. The enclosure will integrate real world industrial components including variable-frequency drives, PLCs, HMI interfaces, safety circuits, and common field-sensor instrumentation to simulate automation environment. The design specifically targets training, onboarding, equipment familiarization, and live demonstration. This unit will allow for interaction with modern control hardware, practice troubleshooting, compare control strategies across platforms and explore cross vendor networking concepts within a safe, mobile, and easy to access system. 

Brief potential system elements:

· VFD (Allen-Bradley PowerFlex/Siemens SIMATIC G120): Motor functionality and control.
· PLC (Compact Logix or Micro800 Controller/ Siemens SIMATIC S7): Drive control and interlocks.
· HMI (PanelView or PC based): Monitoring and control.
· Industrial Sensors (temperature, pressure etc.): Simulation or testing.
· Safety Circuit (Estop etc.): Reflect industry safety standard design.
· Industrial EtherNet/IP networking: Communication strategies or device integration.
· Training Mode: Exercises or equipment testing.
· Demo Mode: Displaying features of devices/instrumentation.


	Disciplines (ME, EE, CS, etc.)
	EE, ME, CE

	For ECE
	
Expected skills include PLC programming, wiring, and troubleshooting industrial control systems, understanding communication protocols, and basic HMI design. Familiarity with ladder logic and industrial networking along with CAD software for design is essential. 


	Estimated budget
	
$2000-$3000 (PLC, drives, motors, sensors, motor control, enclosure etc.)



	Technology Disclosed? If so, what?
	
PLC programing, industrial networking, motor control, CAD design 



	Additional requirements
	
Access to lab space, power supply, and safety equipment



	NDA or IP Assignment agreement requested?
	
N/A (training/testing system)








Technology and ECCN:
“If your project involves ‘technology’ that is either (a) not publicly available or (b) includes proprietary source code (not executable files), then it requires an ECCN.” ‘Technology,’ for this purpose, is defined as “information necessary for the development, production, use, operation, installation, maintenance, repair, overhaul or refurbishing of an item. Technology may be in any tangible form, such as written or oral communications, blueprints, drawings, photographs, plans, diagrams, models, formulae, tables, engineering designs and specifications, computer-aided design files, manuals or documentation, electronic media or information revealed through visual inspection.”

Interactive tool to determine ECCN:
https://www.bis.doc.gov/index.php/export-control-classification-interactive-tool 

NDAs and IP Assignments:
The sponsoring company typically has NDAs and IP assignment forms that it wishes to use.  Neither the NDA nor the IP assignment is an agreement with Purdue directly; these agreements are between the students and the sponsoring company.  Of course, our office can review the company-provided documents to be certain it aligns with Purdue’s standards.  Alternatively, our office has draft agreements which we could provide for the sponsor’s use.  Again, as NDAs are between the student and the sponsor, Purdue cannot be a party to or advise the sponsor or the student on the NDAs, other than to outline some basic expectations as to fairness and suitability of the NDA to a student project.

Sponsor Acknowledgements:
By way of background, Purdue University professors who have senior capstone class projects involving outside sponsor companies notify our office so that we can prepare an acknowledgement form for the sponsoring company’s completion. This is not a contract but an acknowledgement form signed by sponsoring companies which lays out Purdue’s guidelines regarding class projects and outside company inputs, potential export control issues, and student intellectual property. Some sponsoring companies offer a monetary donation to the project, but that is not a requirement. 

1In general, one semester has 15 weeks. For a 3 credit hours course, a student is expected to work minimum of 8 hours per week for the project which is equivalent to minimum of 120 hours.
2This information is for reference purposes only, and it will help us to identify a suitable faculty advisor and form student teams.

