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Mission statement: 
To make a wireless power sensor that 
can monitor the power usage of 
different electronic devices and report 
that power usage back to the user via 
a user-friendly web application. 



Why now? 
With the “Smart House” becoming more 
and more popular, as well as the world 
becoming more environmentally friendly. 
Our product satisfies the clientele in these 
two markets. 



Hardware Requirements

Non-Functional:

● NEMA 5, or equivalent housing

● Non-intrusive to other objects on the outlet

● Negligible Audible Noise

Functional:

● Power Consumption Under 5W

● Operate with current magnitudes ranging from 
100mA - 15A RMS

● Provide output with minimal frequency modulation

 



Hardware Block Diagram



Implementation

PCB layout Actual PCB



No Load

Testing Voltage Sensing

Testing



Analog:
Calibrated Resistive 

Load

Testing Known Load 

Testing



Digital:
Cell Phone Charger

Testing Known Load 

Testing



Power Percentage Error

Result



Device Power Consumption

Result



Software Requirements

Non-Functional:

● Web app should be modern and well-designed, with 
a sensible UI.

● Web app should have easy to use buttons and 
controls for the UI.

● Web app should have easy access to different 
monitoring stations. 

Functional:

● Web application shall retrieve it’s data from a 
central database.

● Web application shall allow the user to change the 
period of energy data collection

● Web application shall show a list of all connected 
monitoring systems

● Web application shall allow the user to give each 
station a user-friendly name



Software Design

● Each sensor has a WiFi enabled microcontroller
○ Texas Instruments CC3200
○ 32-bit ARM core

● Data is sent from each sensor to a central hub
○ Connection is UDP-based
○ Sensor samples are stored in a central database

● Central hub hosts a web server accessible from any device
○ Web application is mobile-friendly
○ User has the option to create graphs 



Network Block Diagram



Software Technology Platforms

● Code Composer Studio
○ Free version of IDE from Texas Instruments

● SQLite
○ Connectionless database fits our lightweight model
○ Stores all past sensor measurements

● Python
○ Runs on central hub to provide sensor connection and web application





Website Screenshot



Case

● Designed using SolidWorks 2016
● Fabricated using the Form 2 SLA 3D 

Printer
● Uses "tough" 3D printing material
● Houses an outlet for power 

connection, the PCB, and the CC3200 
microcontroller 

● Provides safety for the user from 
wires and contacts on the PCB

● Ventilation designed for dissipating 
any heat 



Final Fixture 



Device Cost Summary

PCB  $12

CC3200MOD  $11

Passive Components  $24

Active Components  $9

Case and Miscs  $50

Total  $106



http://www.youtube.com/watch?v=7OKav8DbHTg


Questions?



Appendix



REST API (Database Server)



Hardware Schematic



Bill of Materials



Error Summary



Current Software Status

● CC3200 SDK working and example code running
○ Connected to WiFi network and pinged external website
○ ADC is running

● UDP Transmission of sensor data
○ CC3200 sends a UDP packet over the WiFi to the central hub
○ Packet is received by Python UDP server and inserted into the database



NEMA Rating Requirements



Technical Specifications



Resistor Characterization



Project Timeline



Risks

1. Electric Shock/Surges
2. Damaging Excessive Steady Current
3. Accuracy
4. Multi-Device Communication

Mitigations

1. Capacitive & Diode Protection Circuitry
2. Time Delayed 15A Fuses
3. Auto-Ranging Gain
4. UDP  



Milestones  

Jan 2016
Functioning Separate 
Prototypes

Feb 2016
Functioning Prototype 
Device

Apr 2016
Refinement/Debugging 
Complete

May 2016
Final Submission

Dec Jan Feb Mar Apr May

Current Status
Nearly Functional 
Separate Prototypes



Measured Sensitivity Function


