_earning about solar power, the life and death
of an electron.
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SolarYpsi History

2013

Adams School $12k

Google video,
crash website

TEDx video

EnvMich Report

1000 roof resolution

Chasing Clean Air,
CA radio podcast

2015

Michigan Clean Energy Report

Letters to neighbors

2005 2007 2009 2011
Win $6k grant City Hall solar
4 panels on Co-op fund raise $1050
SolarYpsi website
$10k for solar talks by Nik Estep
Start solar talks
Grow Co-op
system
City Hall solar Win City Hall, :
Concentrate video
idea meet with Co-op grant $36k
the Mayor i
i SEIA video
Win Bakery solar
grant $44.6k
2006 2008 2010 2012

QR tags

iTunesU video

Solar power
Heritage Festival

2014

$93.6k donation for
six non-profits

HomePower Mag.

Cameron solar videos

$25k for Fire Station

NPR State Side
Partner Chart House Energy

Highland Cemetery

2016
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2017
FireHouse Mag.

SolarToday Mag.

HomePower Mag.

DoE SunShot

50 Big roofs

2018

Shining City top 20
Scan all of Ypsilanti
Fire Station expansion
DPS expansion
Parkridge DoE proj.
Cem&Crem Mag.

2019

2020

17 res. solar projects

2021

3 Solar Moonshot
projects, $75k

First solar car port

Solar for City pool,
$25k

7 Solar Moonshot
projects, $175k

SolarYpsi History

Slide 3



mam lil mm mm lIIJIII mmm lil mm mm lil mm mm lil mm mm lil mm v d
SHEEE SR BRANE FRRRN Avent sves < @
baman hawan hawan Sewan sawen wawwy O
m lIﬁ_LI&I!II mm II%!!!T!II mm 'I%S!!]t!l' mm IIWI mm IIE_}I!T!II mm II%&IE:%II m %

phOtOVOItaiC panels mam lil mm mm lillll mmm lil mm mm lil mm mm lil mm mm lil mim

A

m II!_#IE;PII m

m II!_#IE#II m

] I%Il ]

m II!_#I!#II m

ﬁ

&

unny (H)
Boy o MH)

! 3251 < NG
disconnect |nverter
[100] (885] |[[534]f -

ooo| oos| [oee
[EETH —— e §
gl:l:l

store meters

Reverse Forward

Meter

Meter

L |

utility meters

------------- P
_______________ )
(' [ ]
' qg
N\
-2 x4
= Y S
— [
L

— breaker panel

Gen Meter

Slide 4



June 21
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Sun Path Chart for 40° North Latitude
e - — - e :

‘ o
e 2t

1AM —

45°

Altitude Angle

30°

15°

g - [ . ¢ beed & 19 { : L ---,
1205 ° - 00
Azimuth Angle



Tracking systems
Seasonal fixed panels
Fixed panels

Steeper for more uniform annual power
Flatter for maximum annual power
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valence electrons
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(\% Silicon [Si] ~ ':Z....

valence electrons
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photons

electrons
migrate up e

7

holes migrate down
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Mono and Polycrystalline Silicon
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DC UL listed

. - Clean power
- Shuts offs if grid is down

Powered by solar
Quite and Cool

voltage voltage

Displays power generatec
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One less shovelful of coal Is
A\ L
needed at the utility power plant
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Watt Hours

June 15, 2009

o Sunrise Local Noon Sunset
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Average Michigan home | -
668 kwh/month (average month) Solar Economics
18.11c per kWh, $121/month  (2023)

668 kWh / 30 days = 22 kwh (average day)

https://www.michigan.gov/-
/media/Project/Websites/mpsc/consumer/electric/ratesl.pdf?rev=959038e92dbd465a9293dd7152009d4f

C— UTILITY




Account Number 11111110002 7

129.00 Account Balance as of Dec 07 2015
g Paymort Recorod Doc 21, 2015 Thank You! = 129 00
Balkanco Pricr 10 Cumrent Crargos ~ 7050
Totad Currort Chargos 164 89
Account Balance as of Jarwary 07, 2016 [*TEE]

Your usage is based on an ACTUAL meter reading Your usage is based on an ACTUAL meter reading

Average Usage per day Average Usage per doy
Cuvort L Yow Cuoret Lam Yo
Moees Mo Ay Mor Vonss Ago
KW Usage WD "o CCF Usage 290 0 3
Chonge Fa . Crenge N ATS




Average Michigan home -
668 kwh/month  (average month) Solar Economics
18.11c per kWh, $121/month  (2023)

668 kWh / 30 days = 22 kWh (average day)

4 hour of sun per day, assuming panels are facing south tilted at your latitude.
Assume 20% loss for system efficiency and some shading
22 kWh /4 hr *1.2 =6.6 KW

6600 watts would be about 16 solar panels at 410W per panel. (2 x 8 array, 13’ x 27°)

UTILITY
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PV Solar Radiation Annual
(Flat Plate, Facing South, Latitude Tilt) oo oo cor e e
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Solar Economics

Solar installation cost = $3.0 per watt $3.5 per watt
6600W x $3/W = $19,800 6600W x $3.5/W = $23,100
$19,800x 0.30 = -$5,940 $23,100 x 0.30 =-$6,930

$13,860 $16,170
6.6 KW x 4 hr x $0.1811 = $4.78/day
$4.78 x 365 days = $1,745/year HISTORICAL GRID ELECTRICAL PRICES
@ $3.0/watt $13,860 / $1,745 = ~8 years ROI 18
@ $35/Watt $16,17O / $1,745 = ~9 years RO' :; .,
City of Ypsilanti s

@ $30/Wﬂtt ($13,860-$2000)/$1,745 = ~7 years 015’:70 1975 1980 1985 1990 1995 2000 2005
@ $3.5/watt ($16,170-$2000) / $1,745 = ~8 YEaIS UTILITY RATES HAVE INCREASED BY AN AVERAGE OF 5.5%

EACH YEAR FOR THE LAST 30 YEARS.



Solar PV industry — long-term outlook

0.30
¢Sl Electricity from solar PV
0-Sif(2x) § is becoming cheaper... New technology
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Economics of Scale

Intel 80486 PC

ph Purchased in 1990 for $2000

| ‘m\u— 16 MB of Memory, 50 MHz clock
| B2 5 S W 50 nounds and BIG.

Samsung Galaxy Nexus
2013 for $200
32 GB, 1.2 GHz clock, dual-core

5 ounces and fits In your pocket

23 years = 10x cheaper, 2000x memory, 48x faster, 160x lighter
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Estimated U.S. Energy Consumption in 2021: 97.3 Quads u Lawrence Livermore

National Laboratory
4% solar Net Electricity 0.05
“1’3' 10 - o A
e | 2 35% useful
8
. 65% lost m
Hydro 2.27

2.28

9% wino
Wind 332
333

Geothermal
0.206

79% lost

212

Petroleum 21% USE‘fU|
351

Slide 30



' SPECIAL REPORT GLOBAL WARMING
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« > C @ O B hitps//www solarypsiorg & © 38

. SolarYpsi Home Installations  Links  Presentations Events  About  Contact SolarYpsi.org ~
LAR YPSI| Saiesese
| YPSILANTI

SolarYpsi is a grass-roots effort in Ypsilanti, MI dedicated to the use of renewable energy sources and this website demonstrates our efforts in real time reporting of electrical
production from solar panels. The panels are located in and around Ypsilantl and have been funded through a variety of sources. Selecting a site on the right will take you to the
detall page for that site. On the map, a green marker indicates a site that has panels installed and is being monitored from this website while an orange marker is for sites that
nmmWMMmmmmmeummm

049"-Ypslmu.Ml

144 Sites




