Stefan Graf Solar Installation
6.11 KW Ground Mount System

Dave Strenski
May 29, 2012



System Summary

This system will consist of 26 Mage Powertec Plus 235-watt / pl 6 solar panels, a pair of 3000HF
SunnyBoy inverters and a Schletter FS 2Vx13 ground mount rack.

This system will be preinstalled at the Ypsilanti Heritage Festival before it is install permanently at
Stefan Graf’s house.

Contact/Shipping Information

The billing address for this project is

Stefan Graf

6232 Munger Rd

Ypsilanti, MI 48197

Cell phone: 734-644-2804
Email: stef.graf@comcast.net

The material should be shipped to Stefan’s business, Fantasee Lighing in Belleville, where it will be
stored until it is installed. This location has a loading dock and fork lifts for unloading material
from a truck.

Stefan Graf c/o

Fantasee Lighting Company
14857 Martinsville Rd.
Belleville, M1 48111

Prior to delivery, call 734-699-7200 and ask for Terry Cunningham to schedule delivery.



System Line Diagram
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The power at both Stefan Graf’s house and the Riverside Park is single phase 220 volts.



System Schematic
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System Parts List

Part Quantity $/ uni t

Panel s/ | nverter
Mage Powertec Plus 235 /pl 6 solar panels 26
SunnyBoy 3000hf inverter w/ DC disconnect 2

S.U.R Energy quote $12,791.46
State sales tax $745.89
Rack
Schletter FS-XX rack with top clamps 1 $2991.83 $2,991.83
Concrete 24"x8’ Sonotube 5 $69.52 $ 347.60
Concrete 80# bags, 2/3 Cu ft 38/footing 190 $5.69 $ 1,081.10
G oundi ng
Grounding rod, needed to ground therack 1 $15.00 $ 15.00
Grounding wire, 500 feet spool 1 $200.00 $ 200.00
Lighting arrestor, one for each string 2 $60.00 $ 120.00
Wring
Generation utility meter socket 1 $50.00 $ 50.00
AC disconnect 1 $50.00 $ 50.00

10 gage, THHN stranded wire (red) 500° 1 $100.00 $ 100.00
10 gage, THHN stranded wire (black) 500° 1 $100.00 $ 100.00
10 gage, THHN stranded wire (green) 550° 1 $100.00 $ 100.00
Conduit, conduit connectors 1"x10’ 10 $5.00 $ 50.00

Permts
Building permit 1 $100.00 $ 100.00
Electrical permit 1
HDC permit N/A
DTE Energy co-generation permit 1 $100.00 $ 100.00
Tot al
30% Federal tax credit $(5,682.86)

Tot al

$18,942.88

Actual cost $13,260.02



System Rack Drawing

e—— 13 panels * (38.94+1)” = 43.3ft long——]

2 feet clearance

about 9 ft of clearance




System Location (6232 Munger Rd)
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System Location (Riverside Park Heritage Festival)
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PHOTOVOLTAIC MODULES
MAGE POWERTEC® PLUS 235 / 6 PL

MAGE

Humber of Cellse &0
Salar Cell Typer polyorystalline
Povwrer class: 235 Wp

Cell Efficianog 17.4 9%

POWERT=C"PLUS

More Powap

MAGE POWERTEC® PLUS modules use a
pokpcry stalline cell technology with a
module efficiency of up to 1449

Allowabletolerances of up to +Lwatts
guarantes maximum power without
compromise. The nominal power is
abwaysobtalned oreven exceedad.

WATTS
FOEITIVE
TOLERANOES

MAGE SOLAR PROJECTS, INC.

7 20 Industizl Boulevard
Dublin, Geongia 31021 LISA
H1{EFTY 311 6243 Tol-free

+1 (47 8) 609 6640 Main Offlce
1 (47 8) 275 7685 Fax
Info@magesolar.com
werw.magesolar.com

Maore Quality

The 1i-year product warranty far
surpasses Industry standands. MAGE
POWERTEC® PLUS modules go far
beyond competitors’ standards with
the added puarantee that they' L produce
0% ofthelrmominal powar for Ryears
and 8% for 30years. Thatisthree full
decades of reassurance.

Certifications according to the most
rigorous Morth American and
Imternational standards guarantee
maximum quality.

Inaddition, every MAGE PCANERTECE
PLUS module passesrigorous optical,
mechanical, and electrical quality

controls
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More Security

Duetothairengineered hollow saction
frame and 3.2 mm (013 In) special
solar glass, MAGE POWERTEC®™ PLLIS
modules meet maximum demands
with regard to stability and corrosion
resistance, The high-guality EVA faill
allows ideal embadding of the solar
cells, while the weatherproof foll on the
back of the modules protects against
humidity.

To avoid overheating ofthe Individual
solarcelts (hot-spat affect), a junction
box with bypass diodes js placed on
the back of the module |n addition, the
extremely robust modules resist a
maximum pressure of 5,400 Pa /N3
psf.
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PHOTOVOLTAIC MODULES SOLA
MAGE POWERTEC®PLUS 235/ 6 PL

Electrical Characteristics® 235 6 PL Technical Facts 235/ &6 PL
Mazimum Power Rating P [Wp] 235 Numbesof Celis (Matr) 60 (6x 1)
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Efficiency 235 /6P Temperatsre Coefficlent Lo [ 1K] +HIU05
el 5% 7.4 Temperaturs Cosfficlent Lo 561 B) -0.32
Mpdule [5e 5.4 Tempemtura Coafficlent P FESK .43
= =
i —

H

50, 371 000 )
IJ

| }
i\\— At e 4D |
!
I
i

J:I:l- - d E. - E'
5 £ 5 S
" 0% LS | - i -
iy e B 5
= [] R8% B -
5 4 £ L2 sg F E
y : J
- & - 3‘?
3 5
! gx“‘*..— &
ll_ =
| | 3
. -
> oz 1
3704741 mm ) ——|
38.04"{38mm )
PR

CEC
£ I

CMAGE SOUA R PESECTS, INC - 3420




SHINNY BOY 2000OHELIS / 2500HELNIS / A0N00OMHE.LLS
3 LY I 1 DA T L Jg.n,'f' IF=Lld f LU0 "'-..]-.EI J ol WiP N | F=LlJD

ﬂ" SMA BLUETCROTH
inteligan etworling

High tke Sule Userriendly Informative
kum-ln—'qr??’ﬂ * Galvanic isglafign * Slim enckosura mounts in befwan !h'lnd-'nynpii::!th-
* The bast wocking efficiency with * integroted DC switchdisconnes woll studs + Blusioot™ mchnology
OxphiTroc’™ MFP Eoding * Plugrin grounding with GFOE
* OphiCoo™ ative fempanators * Radiced waight
management * Ghick and easy configuration
thomks to Ghick Modube

SUNNY BOY 2000HF-US / 2500HF-US / 3000HF-US

Easy installation, simple communication and maximum performance

The new Sunny Boy high frequency inverters are designed for projects requiring UL cerfificafion and represent the next step
in innovative SMA technology. Featuring world-class efficiency, o slimline enclosure and reduced weight, the Sunny Boy HF
series of inverters con be mounted in between wall studs, making it perfect for new construcion or space-consirained retrofits.
Installation is made simple by avtomatic grid detection”, field configuration for posifive ground modules and a wide input
voliage range of 175 to 600V, which provides exceplional system design flexibility. The modem grophic display and wireless
Bluetooth communicafion system provides a wedlth of data in o userfriendly format.

* U5 Palent USSIS2545081
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Sotar Movnfing Systams

Project Checklist

e
Salesperson g
Project Name : |stelarGraf Ground Mount Solar
Date: May 28, 2092 ] —_—
Project Address (Owner of System) Print Form
Customer: [Stefan Graf Owner Name: Stefan Graf
. Street address: 5232 Munger Road
Customer Contact Information
City: ¥ psil antl State: M
Contact Name: Stefan Gral
Postal Code: 48187
Street address: 5232 Munger Road
Gity: Ypsitant siata: M Material Delivery Information
Postal Coda: 48197 Contact Name: Stefan Graf
E-mail: stel grafficomeast net Telephione: 734-644-2004
Talephone: T34-644-2804 E-mail: stef.grafficomcast.net
Fax: Delivery address: |14857 Martinsville
City: Bellavilla State:  |M
. Mo, hard ii
PE Stamp Requirements G
X Postal Code: 48111
i} PE Structural Stamps Meadad
- Country: United States
Hardcopy Mailing Address
Contact Name:  [Stefan Graf Special delivery instructions:
Dt location has a loading dock and fork ifts for unloading th
Streset address:  [6232 Munger Road rnat;ﬁgl. i ng - = e
City: Ypeilant State: |I'u'||
Postal Code: HH197 Total Project Size (KW): }6.111&1
The following information is requrred for every type of pm;ect
Type of Sile! Ground Mount '
Terrain Category:. |Category C

rl'll!iﬁllm [a.tegoﬂ H

Smiall cities, forests, or

commercial areas.

Setintar i nod e pareibia for specifying wind and snow ad orieria We repommend thad yau
o =it isal buiding aushoriSes for fhes nformation.

- SR i SN |
Terraln Category ©
Single housas, open
agniculiural areas.

erraln Category O
Plain, flat iand near
coastal areas.

=

Importnoe Faclor: |II

I
Wind Load [mph}): JIQS

Gmound Snow Load (psf): |25
X . _— Plaase chack e sppicanie boxps) for any kegal comgiianas repied for the prosot:
Module Measurements and Configuration: '

! [~ Buy Amenican Act {7 Amencan Recowry & Reimestment Actof 2000
—— il
Hedght (mm |‘.1555 | Width {mm: ek I{™" Other govemnment funding
Thickness (mm); |39 | Weight (kg): 19.6 Module Manufacturar: ||"""'a‘3|IE
Tilt Angle: 38 [ Orlentafon: Portrait Type of module: Framead Maodule power (W) [235

Please include a PAMEL LAYOUT DIAGRAM with checklist.

String size: 113 Type of Rack: |F‘ile driven, ground mount



Foof Type: Other Roof Typa: |
If Applicable:
Roof Siope
: Thickness (gauge) of sheat metal:
Building Height Type of Tila:

Roof Framing and Composition:

Spacing 3
Matal pudin thickness: |n:if Applicable |
Cnentation:
Material type and dimension |
Material:
: 1 Distance from top surface of structural
Available dead load capacily of roof (pef): beam 1o bp surbce of roofing matenal:

Describe other site or rack characteristics:

%

Type of site/sodl [E-and}r, sama grain soil Highly comosive soils?|no |
If Landfill: (™ Lewsland graded {7 Surface organic make ng If yes, what depth [ﬂ:“J| |
Water near surface (first 10 feet)? |”':' _ Ground Clearance Requirements: |I‘|-::l-|‘u'-_‘-

Site characteristics (grade, orientation, etc.):
Flat back vard

Describe other site characteristics (rocky terrain, ground cowver, atc.):
irass ground cover

Carport or Shade Structure

| Panel tit angle:: |

Carport Typa:

Minirmurn spacing between supports (i) Maximurn helght of modules above ground [ft): |

Dersined spacing between supponts (1)

Describe other site or rack characteristics:
fm assuming a2 by 13 ok in potrait mode. This would make the rack about 40 feet long. Il be using twe Sunny Boy 3000HF inverters, each

jone tad 1o 13 panals.

SubmitByEmail | Print Form |
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