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Client Expectations
Control Systems are used throughout many different fields to regulate the behavior of devices or machines.  From the most common association of production to more recent implementations in artificial intelligence, we see application in almost every aspect of the modern world today.  The Control System Group 7 will be designing is for the Clean Rooms that exist in Engineering building one, and are used for all of Electrical and Computer Engineering PhD Candidates and Professors.  The idea is to provide accountability, and ease of use into these rooms that currently only have a ‘sign-in’ sheet to show the date, time, and machine that was used.  However, this type of system that is currently used, creates several problems.	
The Control system will be designed to cover a wide range of issues.  One of the biggest challenges faced right now, is being able to schedule a device/machine in advance.  Often enough, students or professors do not communicate with one another scheduling of when a machine will be used or when it has availability.  Part of the Control system will be to enable all authorized users access to a website to schedule a specific time to use a machine.  This will give the opportunity for students to plan experiments in a timelier manner and budget their time more efficiently. To go along with scheduling, no unauthorized user of equipment will be allowed to freely go into a room and use any machine.  The system will create accountability for equipment use as well as any wear on a machine by indicating which user most frequently operated a given machine.  The second largest motivation for a control system is to provide record of, and charge appropriately for, use of a device.  Each machine in the clean room has ownership by a Professor or the school of Engineering.  With the current system, there is no way to have documentation of who entered the clean room and who used a device other than by signing a sheet of paper.  The Control System will provide the time that each user spent using a machine, the time a user scheduled the machine, and each time a user enters the Cleanroom itself. With this information, the administrator will be able to accurately bill for use of materials and devices for all persons that are authorized access to the clean room.
To achieve the main challenges given above, and considering other variables and parameters dictated by the sponsor, a controller device is needed as well as purchasing relays to be able to turn on devices that are powered with 120 volts.  A magnetic card swipe was decided as the most practical way to implement login access to the control system while in the clean room. Other considerations such as a fingerprint scanning device, or an access card control on each machine, did not provide as much continuity when tying the system together with UCF’s network.  The ISO number assigned to each individual is a unique identifier in the system, and became the most obvious choice.  The system will also need a touch screen or equivalent user interface to aid in giving the user options to choose a specific device for operation, modes of operation, and the ability to communicate a response back if needed.  All of these things will provide a streamlined, stable, and much needed accountability to UCF’s Engineering Clean Rooms.

PLC Overview and Benefits
The Automation Direct C0-11ARE-D Ethernet Standard PLC was chosen due to its many available features that would help achieve the specifications of this project. Automation Direct provides a family of products designed to be compatible with each other which include Programmable Logic Controllers (PLC), touchscreen user interface, free programming software, ethernet network communication, expandable input/output capability, and robustness. The PLC software is easy to learn and use and can provide very convenient access to the inputs and outputs that will be connected to the machines in the clean room. Furthermore, the PLC can communicate over an ethernet network connection with a centralized server and website to facilitate reservations and scheduling of machine use by users. 
The PLC model chosen runs on relay inputs and outputs, meaning that whatever voltage network we have in the main system panel, it will be compatible with the PLC input/output capabilities. The initial version of this system will be capable of managing up to 22 machines per room with the possibility of user expansion.
Figure 1:Specifications of the C0-11ARE-D Ethernet Standard PLC
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System Control Process
Figure 2: Comprehensive Flowchart of system design
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User Interface Flowchart
Group member responsible: Anatoly Kozorezov

Figure 3: Diagram of operation for touch screen interface 
[image: Untitled Diagram.png]

Specifications

[bookmark: _gjdgxs]Control System
Table 1: Requirements of System dictated by Sponsor
	ID
	Requirement

	01
	By sponsor’s request: the system shall be user serviceable, be able to order components for replacement, and not rely on a third party to service system

	02
	The system shall be able to allow authorized users to make reservations
to use a given device

	03
	The system will be able to interact and work with UCF servers, 
and the website shall be under the security of UCF system

	04
	The system shall remain modern for at least three years, which requires that components be of industry standard and have little expectation of going out of production.

	05
	The system will contain a diagnostic tool (PCB designed by EE group members) in case of machine malfunction or to read general status information

	06
	The system will be expandable, and the administrator will be able to add up to 22 machines per room. Entire system can be purchased and assembled by experienced EE students/faculty to replicate system in additional room.

	07
	The interface must be user friendly. The user will be guided through a series of steps to minimize the learning curve to use the system and also to make sure no wrong selections are made.

	08
	A complete manual will be provided to assist in diagnosing any malfunction, as well as give descriptive procedures to add machines and expand






Table 2: Budget for one system approved by Sponsor
[image: ]






Database ER Diagram
Figure 4: Database process (Responsible member: James Ossa)
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House of Quality Table
Table 3: Parameters vs. Specifications
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Milestones 
Table 4: Senior Design 1 Milestones
	
	Objective
	Estimated Duration (Days)
	Deadline
	Targeted Time Frame

	
	 
	 
	 
	 

	Documentation
	Table of Content
	10
	11/4/2016
	10/26 - 11/4

	
	Draft Document
	7
	11/11/2016
	11/4 - 11/11

	
	Final Document
	7
	12/6/2016
	11/31 - 12/6

	
	 
	
	
	 

	Prototyping
	Database/Client Communication
	30
	10/3/2016
	9/3 - 10/3

	
	Magnetic Card Swipe
	7
	9/7/2016
	9/1 - 9/7

	
	Power Supplies
	7
	9/3/2016
	8/26 - 9/3

	
	RS 232/485 Converters
	14
	9/15/2016
	9/1 - 9/14

	
	PLC
	21
	10/3/2016
	9/21 - 10/3

	
	MCU family/Device
	1
	10/3/2016
	10/2 - 10/3

	
	 
	
	
	 

	Design
	PCBs
	60
	11/30/2016
	10/1 - 11/30

	
	Website
	30
	11/1/2016
	10/2 - 11/1

	
	User Interface
	20
	11/1/2016
	10/12 - 11/1

	
	System Prototype
	90
	12/6/2016
	9/6 - 12/6
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