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Project Definition

» SSEM (Smart Sensory Energy Metering) Is an electronic device that
records consumption of electric energy and allows customers to program
how and when their home uses energy.
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Project Objectives

» Reducing electricity bill costs.

» [nform the user about usage in real-time.
» Betfer management of energy use in home.
Imit of energy usage.

To see the consumption of each room in home.
» To see which of the rooms consumed a lot of electricity.

» To efficiently identify power consumption loads and hence
save money.



Project Specifications

» Graphical presentation of real time usage on app.

» Connectivity Protocol : Remotely management using Wi-fi connection or
wired cable using Ethernet.

Power Source : DC 5V
» Real-time cost tracking

®» Current sensor maximum : 100 A




Background: Problem

1. Electricity prices in Saudi Arabia: The cost of the
electricity bill in the past few years increased.

2. There Is not enough information in electricity bill: It is
hard for the consumers to understand the granularity of
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Previous Projects (1)

Samppee Home Energy Monitor, Samppee Company
2015

- ~The Smappee monitor measures the
energy consumption of an electrical
liances at home and the production of
olar panels.

—iR

- Wi-Fi

- AC supply



Previous Projects (2)

Eyedro EHEM1-LV HOME Electricity Monitor ,
Eydro Company 2018

* ~See your electricity usage and costs In
real-time from a web browser.

asy installation high resolution data.

Ethernet

AC Supply



Previous Projects (3)

Sense Energy Monitor, Sense Company 2017

Real time monitoring of your energy use
and home activity through (iPhone) 10S,
Android, and web apps.

asy installation

Wi-Fi

AC Supply



Previous Projects Summary

Our Project(

Real-time cost tracking

Limit of watt/volt usage \/ \/ \/ \/
Communication protocols Wi-Fi Ethernet Wi-Fi  Wi-Fi/Ethernet
Power supply AC AC AC AC/DC
APP/\Web browser v \ \ \/
Current sensor maximum 200 A 200 A 200 A 100 A
\oltage sensor maximum - - - 220V
Alert message - - \/ \/

Power Factor - - - N




Design: Subsystems

L@

A/C current sensor

Room

Sensor Controller
arduino mega 2560

User Device Homer Server (d,s,p) Ethernet Shield



Design Subsystem 1 (Hardware)

» The tools of hardware part include :
1- AC current sensor.
2- AC current sensor adapter.

3- Microcontroller “Sensory controller”.
4-Ethernet/Wi-Fi shield.
5-Laptop




Design Subsystem 1

1. AC current sensor (SCT-013-000)

g—

AC current sensor "Sensor node™
orks as a current reader , read each
current supply that is coming from the

Electric panel.




Design Subsystem 1

2. AC sensor adapter

AC sensor adapter is an Interface
apter that supports the system with
more than one sensor at one time without

any interrupt or electric shortage.
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Design Subsystem 1

3. Arduino

t I1s convert the analog value (coming
om AC current sensor) to digital value
(ADC).




Design Subsystem 1

4. Ethernet shield
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Ethernet shield will connect the
ystem with the home server using the
network/internet.




Design Subsystem 1

5. AC Voltage Sensor Module ZMPT101B

A voltage sensor can In fact determine,
m@hitor and can measure the real supply
f voltage.




Design Subsystem 2 (Software)

1. Home server

Home Server Is a web and Data Base server that collects
he incoming data transferred from Microcontroller through
Ethernet shield (or Wi-Fi shield).




Design Subsystem 2 (Software)

2. User device “Client”

User device "Webpage", it’s the interface to the server
where graphical data is displayed
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Project Management & Team Work




Demonstrate




Database analysis

Table structure for table sensor

Dumping data for table sensor

<+
=3
Id Time Room 1 (W/s) | Room 2 (W/s) | Room 3 (W/s)
0 |[2019-12-13 11:05:22 115 240 324
0 |2019-12-13 11:05:23 115 241 325
0 |2019-12-13 11:05:24 118 243 324
0 |2019-12-13 11:05:25 116 242 327
0 |2019-12-13 11:05:26 116 243 328
0 |2019-12-13 11:05:27 117 247 331
0 [2019-12-13 11:05:28 115 251 330
0 |2019-12-13 11:05:29 117 248 328
0 |2019-12-13 11:05:30 130 249 332
0 |2019-12-13 11:05:31 125 250 330
0 |2019-12-13 11:05:32 115 242 324
0 |[2019-12-13 11:05:33 116 240 327
0 |2019-12-13 11:05:34 132 249 328
0 |2019-12-13 11:05:35 129 246 331
0 |2019-12-13 11:05:36 130 246 330
0 |2019-12-13 11:05:37 131 250 328
0 |2019-12-23 23:44:50 129 247 332
0 |2019-12-23 23:44:44 133 251 330
0 |2019-12-23 23:44:38 133 248 332
0 |2019-12-23 23:44:32 132 249 330
0 |2019-12-23 23:44:26 132 250 335
0 |2019-12-23 23:44:20 115 242 322
0 |2019-12-23 23:46:26 115 238 324
0 |2019-12-23 23:46:20 114 239 324
0 |2019-12-23 23:46:14 115 239 325
0 |2019-12-23 23:46:08 115 239 325
0 |2019-12-23 23:46:02 116 240 326
0 |2019-12-23 23:45:56 114 239 325
0 |2019-12-23 23:45:50 112 239 324
0 |2019-12-23 23:45:44 115 240 323
0 |2019-12-23 23:45:39 115 239 324
0 |2019-12-23 23:45:33 114 239 325
0 |2019-12-23 23:46:32 132 247 333
0 |2019-12-23 23:46:38 131 249 332




Project Planning Sheet

Title: Smart Sensory Energy Metering Advisor: Dr. Jawad Al-Asad

Design Il (ASSE 3) | Fall 2019

Belal Al-Rammah 201300601
Fahad Al-Ghamdi 201500047
laber Al-laber 201100699

Project PLAN & Progress

ProgRpt No. 6

Plan updated (Date): Des 08, 2019

Instructor: Dr. Sadig Alhuwaidi

Period Highlight: 4 i‘ % Plan % Actual
ACTIVITY PLAM FLAN Assigned ACTUAL [ACTUAL| PERCENT ff,’% Actual (beyond plan] % Complete (beyond plan)
TARPURATION To START JURATIO| COMFPLETE Periods [Weeks 1-15)
| 1 2 3 | 4|5 & 7 3 5 10 | 11 | 12 | 13 | 14
Form teams 1 1 ALL 1 1 100% j
Select topic & advisor 2 2 ALL 2 2 100%: || -
Write proposal and plan 3 1 F 3 1 1003 ||
Background research & PPT1 - 1 ALL - 1 100% ||
Hardware Design 5 1 F&J 5 1 100% H
Search and acquire components & 1 BEl 3 1 1003 | | -
prepare presentation 7 1 ALL 7 1 100%: || -
Hardware Function program 2 1 ALL 2 1 1003 || -
Hardware Function Evaluation 2 1 ALL 3 1 1002 || -
Test subsystem 1 9 2 ALL 3 1 100% | | | 7
Build Server and Data Base 10 1 ALL 10 1 100% H -
Design subsystem 2 11 2 ALL 11 2 100% H --
Connect server to Hardware 12 1 ALL 12 1 100% || -
Test subsystam 2 12| 1 ALL 12 1 w0% | | [ ]
prepare final report and presentation 13 1 ALL 13 1 100% | | -
prepare project demo 13 1 ALL 13 1 1003 | | -
Submit Rpt/PPT 14 1 ALL 14 1 100% -

15

Progress Details:

¥ We will meet the advisor on week 4,6,8,10 and 12 to show him our progress

Issues [delay .}




Cost Estimate

Item Quantity Unit Cost (SR) Subtotal
AC current sensor 3 60 180
AC current sensor adapter 1 120 120
Sensor controller 1 75 75
Ethernet shield 1 35 35
Home server 1 350 350
Wires 2 12 24
Modem 1 200 200
Prototype 1 200 200
\oltage and Current sensor 1 60 60
Total 1244
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