What I’ve learned/Done this summer
From Prototype to Platform: Making Better Engineering Decisions Through Subsystem Testing
There is a process for going from a good idea to operational oceanographic equipment/platforms.
	The overriding goal for my internship is developing a process that works for me that I can evolve through my career.
Testing is critical at almost every phase
My internship started with the job of getting a CPF back up and running,
	This CPF had done dozens of missions and had gone through a set of engineering improvements to reduce power consumption and increase mission life. These improvements had been validated in the MBARI test tank. The last test showed a high humidity alarm. We took the CPF apart and discovered a “broken o-ring”. We fixed that and ran through a subset of the production test to verify the CPF still works. 

Lessons learned
	Designing the system for easy testing is critical. 
		External test fixtures
		Specialized cabling
		Dedicated test software apps
		Mechanical design that enables easy access, repair and replacement while maintain ridiculously small packaging goals.
		Ideally, we can solve every issue that comes up and be 100% comfortable we’re ready to go to sea. Unfortunately, that isn’t always the case. For example, our CTD stopped communicating with the CPF uController. We were able to verify the CTD was working independently of the CPF elex. When we plugged the CTD back into the CPF, it worked and has continued to work. We have not been able to identify the failure. So, how do we fix something that isn’t broken (anymore)? Sometimes it’s just a judgement call. Safeguards are designed into the systems to address errors like a failed CTD.

Purpose of testing
1. Mitigate risk at the concept development stage
2. Verify subsystem performance every step of the way
3. Verify system performance 
4. Develop production validation tests
5. Diagnose faults

Engineering Guidelines:
· Document EVERYTHING
· Learning a new programming language
· Doing your homework 	
· Constantly re-evaluating a project
· Coming up with a goal for the project
· Design constraints
· 
· Importance of state diagrams
· BUILD STATE DIAGRAM FOR PAPER/PRESENTATION













Testing procedure for motor testbench (ELMO Motor controller):

How to use this setup
Requirements: 
· 2 power supplies
· Motor + plate for mounting motor (Current plate supports EC60 flat and EC90 flat)
· Motor cables (current setup provides connectors for EC60 flat and EC90 flat)
· LabVIEW Application for motor test bench installed 
· (\\thalassa\ProjectLibrary\CPF\Rudra\Motor_Testbench\LabVIEW)
· RS232 communicator
Setup:
· 26.5V 3.5A limit for power supply for motor through ELMO motor controller
· 24V 0.5A limit for power supply for ELMO 
Using LabVIEW Application
· Start running the program
· Select Motor Controller (ELMO), COM Port, and log file destination path, and hit the setup button
· Enter values to set Velocity (counts/second) , Acceleration, and Deceleration limits for ELMO. (Defaults 0, 10000, 10000 respectively)
· To view motor speed and current draw in real time, press the ‘start data acquisition button’
· You cannot send commands to the ELMO in this state. To be able to send commands again, press ‘stop data acquisition’ to re-enter the idle state.
· To view a bigger graph, navigate to the tabs in the top left of the front panel.
· To stop the program, press the STOP button. Do not exit using the abort execution button as this leaves the motor on. 




Comparing ST-Micro to ELMO using Maxon EC60 Motor (Simulate Descent)
Goals:
· Determine the reason for the increase in efficiency using the EC60+ST-Micro setup compared to the CPF’s EC90+ELMO (is it the Motor controller or Motor?)
Overview of Process:
· Collect power data using ELMO motor controller and EC60 motor, and compare it to data that used ST-Micro motor controller and EC60 motor, and the data from the CPF using the ELMO and the EC90
Constraints:
· Use Maxon-EC60 motor
· Collect data with motor spinning at 3 RPM values (500,1000,2000) at 7 different pressure values (0,50,100,150,200,300,400)
· Graph Power Consumption vs Pressure
Procedure:
· `Setup motor onto the setup and open LabVIEW program
· Repeat the following for the 3 RPM values
· Start spinning motor at desired RPM with 0 pressure
· Log current, voltage, power, and energy data over a 30 second interval using energy monitor (1000 HZ sampling frequency)
· Increase pressure to next pressure value in the table and repeat
· Average power over each 30 second interval and get a value for the average power used at the set pressure. 
· Create a line segment graph using the points
· Overlay this graph with the existing graph of Power Consumption vs Pressure and compare the 3 setups







Compare EC60 to EC90 starting against a pressure load (simulate ascent)
