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SONOMA The Proposal
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To design and implement a low cost standalone solar
power monitoring system to determine solar viability
of potential investors.
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Marketing Requirements (MR)

MR1. Low Cost

MR2. Portable

MR3. 24 Hour Monitoring
MR4. Web Accessible

MRS. Weatherproof
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Marketing Requirements (MR) Engineering Requirements (ER)
MRI1. Low Cost ER1. 25 Watt Solar Panel [MR1]
MR2. Portable ER2. 6-22V to 5V Regulator
MR3. 24 Hour Monitoring ER3. Raspberry Pi Zero W [MR1, 2, 4, 5]
MR4. Web Accessible ER4. 6600 mAh Li-Ion Battery Pack [MR3]
MRS. Weatherproof ERS. Li-Ion Charging Circuit with Booster

ERG6. IP65 Weatherproof Case [MRS5]



Technical Overview
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ITEM MANUFACTURER PART # SUPPLIER PRICE
25 W Solar Panel Aleko SP25W12V Amazon $40.00
Relay Tolako BJ-DT0Y-0001 Amazon $6.00
Regulator Traco Power TSR 1-2450 Adafruit $15.00
Charger/Booster Adafruit 1000C Adafruit $20.00
Li-Ion Battery Adafruit ICR18650 Adafruit $30.00
Current Sensor Adafruit INA219 Adafruit $10.00
Load Resistor Electronics Salon R-AS0W/20-2 Amazon $5.00
Raspberry Pi Zero W Raspberry Pi Zero W Adafruit $10.00
Weatherproof Case Toyogiken DS-AT-1217 Adafruit $20.00
Total Price $156.00 10




Initial Schedule
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Task Name StartDate | End Date | Assighed Tc T
‘ \ | Moy | Dec | Jan \ Feh \ har ] Apr | hay \ Jun ] Jul | Aug ’ Sep | Oct

Designing and Testing (111417 (12/0117 _ Des_igning Aand Tgsting i
Panel Characterization 111417 [112017 | Randy Panel Charactefization| ‘
Stgp-Down Circuit l11.'14.f1? “11.“20/1 7 lARandyﬂ $tep-Do_wn Circ}lit
lon Batteny _ 11/20M7 _ 1201M7 Giovanni &zp _ lon Baﬁery ‘

Development E12!01!17 .03!02118 [ Development
Solar Panel 1201M7  [12M547 | Randy  SolarPanel | ‘ 7
Battery 1 20117 1z2h8n7 LGiovanni Azp ﬁatte{y I
aDC | 121517 | 010118 Randy I | hDCi [
Raspberry Pi 1712.'15!1? |01mAe irRandy’ | - Raséberr}f Pi
Integration |0101418 .01 2618 Eoth | _ ‘ Integraf(ion
WIF1 j_01 2918 | 021518 l»Giovanni hzp | | o WIFI '
Web Senver 01723118 | 02M5M8 | Randy ‘ _  ileb Sener
Froject Integration 102.'1 EM8 .0302!18 Eoth _ _ Projest Integrlation ‘

Testing and Final Presentation »03!03[18 »05!02!18 | I ) i Testing and Final Presentation

) Testthe Device with Multiple Panels :703IU3I‘18 7.703.?25!‘18 LBoth | .Test thie Devicg with M;:Itiple l‘;anels 7‘ 7 :‘
Correct Issues Found | 03/2818 | 0407418 Both I | [ [ | CorrectIssues Foun:d 1 i
Get Read}{ for Presentation :704!08.“8 7.704f21.f‘18 iiBoth | | | | :Get Regdy for P{resen(afion
Get Documents Ready 040818 04/21M8 ‘ Both ‘ Get Documents Ready
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- Power consumption
-  Wi-Fi connectivity

- Sensor configurations

- Scheduling
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| : |

Task Name StartDate | End Date | Assighed Tc T
‘ \ | Moy | Dec | Jan \ Feh \ har ] Apr | hay \ Jun ] Jul | Aug ’ Sep | Oct

Designing and Testing (111417 (12/0117 _ Des_igning Aand Tgsting i
Panel Characterization 111417 [112017 | Randy Panel Charactefization| ‘
Stgp-Down Circuit l11.'14.f1? “11.“20/1 7 lARandyﬂ $tep-Do_wn Circ}lit
lon Batteny _ 11/20M7 _ 1201M7 Giovanni &zp _ lon Baﬁery ‘

Development E12!01!17 .03!02118 [ Development

» Solar Panel 1201M7  [12M547 | Randy SolarPanel | ‘
‘, Battery 1 20117 121517 LGiovanni Azp ﬁatte{y | | I I

aDC | 121517 | 010118 Randy I | ADC| [
Raspberry Pi 1712.'15!1? |01mAe irRandy’ | - Raséberr}f Pi
Integration |0101418 .01 2618 Eoth | _ ‘ Integraf(ion |
WIF1 j_01 2918 | 021518 l»Giovanni hzp | |
Web Senver 01723118 | 02M5M8 | Randy ‘ _  ileb Sener
Froject Integration 102.'1 EM8 .0302!18 Eoth _ _ Projest Integrlation ‘

Testing and Final Presentation »03!03[18 »05!02!18 | I ) i Testing and Final Presentation

) Testthe Device with Multiple Panels :703IU3I‘18 7.703.?25!‘18 LBoth | .Test thie Devicg with M;:Itiple l‘;anels 7‘ 7 :‘
Correct Issues Found | 03/2818 | 0407418 Both I | [ [ | CorrectIssues Foun:d 1 i
Get Read}{ for Presentation :704!08.“8 7.704f21.f‘18 iiBoth | | | | :Get Regdy for P{resen(afion
Get Documents Ready 040818 04/21M8 ‘ Both ‘ Get Documents Ready
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e Characterize 25W Solar Panel
e Power Measurement Accuracy

Li-Ion Battery Charging \ iy
 Raspberry Pi Power Consumption *

N
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SONOMA Characterize 25W Solar Panel
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Power Measurements
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Battery

Volts (V)
P

2
2. May 12:00 3. May 12:00

Time
ThingSpeak.com

Average system current = (0.14 A, . x1795s) + (0.4 A, ,, X 55)/1800s=0.141 A

Estimated battery life = 6600 mAh / 141 mA = 46.81 Hours 17
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Volts (V)

Watts (W)
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Voltage
29. Apr 06:00 12:00 18:00
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HOME  ABOUTUS  TECHNICALOVERVIEW TESTING  VISUALIZATION ~ DOCUMENTS  CONTACT

VOLTAGE

We define voltage as the amount of potential energy between two points on a circuit. One point has more charge than another. This
difference in charge between the two points is called voltage. It is measured in volts
When describing voltage, current, and resistance, a common analogy is a water tank.In this analogy, charge is represented by the
water amount, voltage is represented by the water pressure, and current is represented by the water flow. So for this analogy.
remember

« Water = Charge

+ Pressure = Voltage

« Flow = Current

« Now, Consider a water tank at a certain height above the ground. At the bottom of this tank there is  hose.

Voltage

VOLTAGE DATA

CURRENT

Current

We can think
of the amount
of water
flowing
through the
hose from the
tank as
current. The
higher the
pressure, the
higher the
flow, and
vice-

versa. Curren
tis measured
in Amperes

CURRENT DATA

Website
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The standard solar system uses 250W panels.

We used a 25W solar panel.

250W = 10 X 25W
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Our solar panel produced an average of 77Wh PEr day .
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Our solar panel produced an average of 77Wh PEr day .

Using our ratio:

250W panel = 770Wh PECr day.

24
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The average SKW solar system uses 20 panels.

20 x 770Wh = 15400wh = 15.4KWh per day

5kW System

25
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Electric Usage This Period:(379.385000 kWh, 29 billing days

35k\th ----- = Average Daily Usage 13.08

28
21
14
o T

2/21 2/24 2127 312 3/5 3/8 311 3/14 317 3/20

15.4 kWh x 29 days = 446.60 KWh
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\\5 - \kxﬂ

&g Let’s say...

Z: $150 Electrical Bill

$1,800 per year

$0,000 investment paid off in . ycars!
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Link with PG&E SmartMeter Computer Simulation

ff. Smart Meter

/K . 12:34:56
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1. http://news.energysage.com/what-are-the-most-efficient-solar-panels-on-the-market/

2. https://solartribune.com/solar-power-measurement/

3. https://enphase.com/en-us/products-and-services/enlighten-and-apps

4. https://www.smappee.com/us/solar-energy-monitor
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