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SOLAR BASICS — why solar? what it does, how it
works, and the difference between CENTRAL and
MICRO Inverters.

BACKUP SYSTEMS (for when power is Off!)

PAPERWORK — permits, applications, inspections,
zoning, State Utility app, GATS app.

MOUNTING SYSTEMS - Ground Mount/Roof
Mount differences in design, cost and engineering

HOW TO SAVE MONEY - shopping, purchasing,
sweat equity and more.



Reasons for going Solar

Utility installation cost for long service runs from street cost too
much

Save money by subsidizing or eliminating your electric bill

Prepare for Zombie Armageddon, Doomsday, EMP, Marshall law,
etc...

Considerations
Cost, how to pay, maintenance, service and repair
Location and impact on performance
Installation and servicing

Paperwork: zoning, utility, neighborhood permitting and
applications
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cincihomesolar
String PV Panel wiring (aka CENTRAL Inverter)

[ T e

Solar PV modules connected in series Strin_g i
central inverter
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String: Dangerous high voltage, impact of series shading, requires
add-ons to monitor or improve performance, requires use of
rigid metal conduit for all DC leads from roof to inverter. Also
needs an exterior disconnect for DC from roof, as well as
special (expensive) crimp tool for the extra pieces of High
Voltage cable.

Micro: lower voltage (40 volts dc), each panel performs
independently, wiring is standard branch circuit from roof to
breaker box using regular #12 ROMEX. No DC disconnect
required. Not impacted as much as a string by single panel
shading. Less stress on components since power levels are
lower. 25 year warrantee vs 6, 8, or 12 years for a string type
CENTRAL inverter.

End Basics



The magic “one box” solution...

Simple Battery/Inverter option for
short power outages (1 day of battery
power)

Generator/Solar combos (Sunny Island)

AC Coupling of any brand solar grid-tie
system to a battery/inverter setup



6000 watt low frequency inverter 110/220Vac Split Phase
Battery Priority Selector

. (5)-AINS Powes Global LF Series |
Terminal Block ©- @

Twd 60 8w~
=R

= o (] |

GECI gtiiiif

3 T

Marine Coated and Protected

Multi Stage Smart charger 60 Amp

MPPT solar charge controller - PV in 15-30Vdc
remote panel available

auto gen start

auto frequency

10msec typical transfer time

optional 25W power save mode

7 battery type settings for 24 Vdc charger



4 series, 3 parallel connection to 24 VDC inverter
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SERVICE RATED ATS

NEMA 3R - INDOOR'OUTDOOR RATED

UTILITY SERVICE DISCONNECT INSIDE




BATTERY BOX
VENTILATOR
AND
BACK DRAFI
DAMPER

ive vent for hydrogen. gz




Service Interconnect layout

| NOTE: whole house surge
- ¥ protector with green LED.

s smart switch |
n breaker pane
wer when utili
 power.
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Inverter goes |
here |

Battery spill tray-/. :
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Insulated collars line up with the ones in the breaker box above.
If they didn’t already touch, plastic conduit would also be required
by national electric code.
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cincihomesolar

AC coupling diagram for a typical system with the Magnum inverter

Photovoltaic Aray Batteryless

Utilty-Interactive Sub-Panel

P—— . PV Arra ub-Pan

11 T T8 10t TV e T 0 I ¥ nverte .

IECHD [ mmn o aononon | n e m [ apnion Disconnect B ! r _ (Essential Loads)

IIIIIIIIII 0 ] |II|I||| |||||||||III | } ||||| I_II i

||||||||=| [ ! oo | (I I
1] 11

Magnum Energy
EBattery-Based
Stand-alone Inverter
[MS-PAE Series)

Utility/Grid Utility Power Bi-Directional Main Utility — oo o
Power Disconnect Utility Meter Panel —_— - D"lkf‘:’
[F= —
1. Thtsdmﬁmrfﬁd&dhslmﬂmmsﬁhhmufa”amummmhrﬁﬂfﬁAquﬂadha MMP Panel oo 0
Batteryless LUtility-Interactive imwerter. Most of the ground connections were omitted for clarity. (Inverter o
2. 'I'I'rel:nnermhngufhe Photovoltaic Amay must be less than the continwous VA rating of the Battery- Disconnects), LY
Basad d remot —— =
3. The Battery-Based inverter is a Magnum MS-PAE Series with software rev. =41 and ires the E;tnh- E.r [0
opticnal remate (with “custom” battery type) to allow AC coupling and the AC frequency shift feature. h""’ mﬂﬂ_’“
4. The Batteryless Litility-Interactive inverter must provide integral Ground Fault Protection or it mast be attery ing.
provided as part of the system when using PY. Battery Bank
5. Some form of Battery Management must be provided to the batiery bank to protect the batteries from
being overcharged dunng utility power failures. £ F X R PFYF

Copyright & Magnum Ensngy, Inc. (2010). All Rights Rasenved. This document may be coplad and fumishesd to others, provided that [ |Docment Kame Late Fage
Is puiblished and distibuted In whale and Includes the copyright nolice and all references to Magnum Energy. HMAGNUS AC COUPLED LINE DIAGRAM | 6-APR-2010 1afl




Springhill, Nova Scotia’ BOM 1 X0

CANADA

Technical Support
1-800-681-9914
BATTERY ENGINEERING

support@rollsbattery.com

BY MADE IN CANADA

otEP CVCLE SERIES 4000
J40MH 10K RENEWABLE ENERGY
400 AH  20Hr

532 AH  |00Hr

BULK/ABSORPTION

2.36-2.5 VPC FILL TO (/4" BELOW VENT TUBE 6 VO'.TS
FLOAT 2.19 VPC *DISTILLED WATER ONLY*
EQUALIZATION 1.58-2.67 VPC 1.265 5.G. 117 Ibs

WWW.ROLLSBATTERY.COM

—

53.07 kg 01082012

087E10/ 202
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The big black caps are called RECOMBINAFION
CAPS and turn the hydrogen gas baclkfinto water. This
minimizes outgassing and s€duces the need for

ot

g frequent “wateripg
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City, Town, County PERMITS

Structural Mounting Analysis (roof or ground)
PE statement for older structures (pre 1960)
Neighborhood Association rules

Electrical Permit if required

Utility Connection Approval

State Public Utility Renewable Facility License
GATS registration (to sell your SRECs)
Labeling of installed components

Final Inspection if needed
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cincihomesolar
Product DATA SHEETS for all equipment

Rendgy

The Fufurs of Cluan Energy

Polycrystalline Type

Cell Type: 156 X156 (6 inches) Polycrystalline Cell

RNG-XXXP 230/235/240
Key Features

= Top Renaxd PTS Ralieg
* Hah Module Zonvesion Efficiency

« Guarantead Cositive Dutsat Iolerance (U 4%)

* Maximizas em Cutput oy Reduning the Mismaten Loss

= Dalvarixd Riedy lor Cornnclian

s Fast one Inexpansive Mounting

<zl stans Figh Wing (2100Pa) Ard Snow Loads (51008P3a)
» Cxaellant Perlormance ¢ Law Lignt Cavironments

Gualification

« UL Listed uL1/03
* Firz Rating £l




cincihomesolar
Mounting system structural analysis

@ SolarMount I-Series, 1.0 Beam Engineering Report, Page 1 of 2
Uplift
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Wilson & company. Inc.,
Engineers & Architects.
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CITY OF BEAVERCREEK ZONING CODE
| 1158.102 SOLAR ENERGY.

Solar panels, as defined in this section, shall be permitted, provided that the
panels conform to the following provisions:

(A) General provisions for panels visible from street. Solar panels and related
equipment mounted on roofs clearly visible from the street shall conform
to the following:

(1) The collectors shall be generally mounted parallel with the roof pitch;

(2) The distance between the roof and the uppermost portion of the solar
panels shall not exceed 18 inches; and

(3) Roof penetration shall be used to conceal supply/return heating/cooling
water lines and/or electrical wiring from public visibility.

(B) General provisions for panels not visible from street. Solar panels and
related equipment mounted on roofs not clearly visible from the street
shall....



FirstEnergy Short Application Form
or Interconnection of Certified Inverter Based Generation Equipment (Fifty Kilowatts or Smaller)
) the Electric Distribution System of the First Energy Power Co.

1tended to be completed & approved prior to procurement & installation.[*! An application is a
complete application when it provides all applicable and correct information required below.
Additional information to evaluate a request for Interconnection may be required pursuant to the
application process after the application is deemed complete.

USTOMER GENERATOR CONTACT INFORMATION

2gal Name and Mailing Address of Customer-Generator: (if an Individual, Individual’s Name)

ame:
ailing Address:
ty: State: __ Zip Code:

ontact Person (If other than Above):

lailing Address (If other than Above):

2lephone (Daytime): (Evening):
icsimile Number: E-Mail Address:

Cc. etc. etc........




TEST PLAN — Residential Solar Install at 116 Hawthorne Drive, Washington CourtHouse, OH

1) Install 2 branch circuits and 2 pole (non-directional) breakers in sub panel located in garage.
Run romex with appropriate support to roof junction box locations.

2) Verify that appropriate ground rod is installed and connected to sub panel.

3) With both breakers de-activated and tagged as such, make connection between branch
circuits and Enphase “Trunk” lines inside roof mounted J-box.

4) Mount and connect Enphase micro-inverters per Enphase installation instructions via
provided UL rated weatherproof connectors.

5) Mount solar panels in compliance with manufacturer’s instructions and make up DC
connections using provided MC-4 Connectors.

6) Install Enphase “ENVOY” system monitor in nearby 110VAC outlet (must be NON GFCI type
to allow communication signal over neutral line).

7) Visually verify all connections.
8) Turn both breakers to ON position and observe ENVOY display.

9) After 5 minute wait period (per UL1741) Envoy will begin to acknowledge power-up of each
micro-inverter.

10) If, after 30 minutes, all inverters have not reported in, system will undergo troubleshooting
using AC Voltmeter to locate problem. As each micro-inverter serial number is “mapped”
to a physical location, those NOT reporting as “active” will be easily located.



cincihomesolar
Public Utility Generating License Application

ieai Certification as an Ohio
Commission Renewable Energy Resource

Generating Facility

Ohio ‘ Public Utilities  "5"Rex appiication for

Filing an Application:

In order to become a renewable energy resource generating facility that is eligible to
create Renewable Energy Credits (RECs) used to comply with Ohio's altemative energy
portfolio requirement, a facility must be cerified by the Public Utilities Commission of
Ohio (PUCQO). The filing process is comprised of two parts: (A) creation of the
certification application using the PUCO's online REN form, and (B) electronically filing
(E-filing) the completed cerification application in a PUCO case using the PUCO's
Docketing Information System (DIS). If you are applying for more than one resource or
technology, you must complete a separate application for each. A cerified facility must
be registered with an approved tracking system (i.e., GATS, M-RETS) in order to
generate RECs that may be used for compliance with Ohio’s altemative energy portfolio
standard. Reqgistration with a tracking system is completed after the facility is cerified by
the PUCO.

Before beginning the application process, applicants who do not already have a PUCO
E-filing account (a usemame and password), and profile must first complete the steps
depicted in sections 1-4 of the PUCO's Electronic Filing Manual which is available on
the DIS website (hitp:/dis puc.state oh.us) by clicking on “Electronic Filing Information &
Links." The same account (usemame and password) must be used for completing the
online REN form and for E-filing your completed application with DIS. The same
account should also be used if you file multiple applications for different facilities.
Applicants who are not familiar with the E-filing process should review the steps
depicted in sections 5-6 of the Eleciropic Filing Manual, but note that instead of creating
an official PDF file yourself, the PUCO's online REN form will create the PDF of your
REM application for you to E-file in your case.

1. Reserve a Case Number

All applications must be electronically filed in DIS using the “EL" (electric)
industry code and *“REN" (renewable) purpose code. To obtain a case number,
log into DIS and click on the “Reserve a case number” link. You will need this
case number before you can begin to fill out the online REN farm.




cincilhomesolar

GATS Signup page online

w.pjm-eis.com/getting-started.aspx v e

wS * Search p’ ﬁ @

— =]

Call Us 877.750.GATS (4287)
Latest News | Contact Us
Subscribe

\J

A"

Svironmeantal

nfarmation Services

pjm|E|s

Getting Started Events & Training Program Information Reports & News Documents

PJM EIS Home > Getting Started £ 4
AbOUtGATS R Logm Name:l
. Getting Started

Contact Us S e Password:l
FAQS Regardless of the size of your generator- [ " = el _L_ogln_l
How do | sell RECs? rooftop solar. to a large windfarm- to begin I~ Remember My Login Name
REC Creation receiving credits in the GATS, you must first be \

— - enrolled through at least one participating state i Forgot your password?
Who's Who? RPS program. Once enrolled, the state . s

program will issue your generator a state
certification number.

Not a Member? Register Here

It is important to begin the state certification
process as early as possible, as some state
programs have deadlines. These deadlines can [l
potentially affect how many months backward &

your generator is eligible to receive credits. We recommend that you touch base with
the individual state program of your preference for understanding their specific
processes and deadlines.

C.com

— Newle
— SREC bu%g
specialists.

Once a certification number has been obtained for your generator, you can get
started on collecting credits. Getting set-up is a two-step process. First you need to
register for a GATS account if you do not already have one established. Next, you
will need to register your generator. In all, it generally takes about 1-2 weeks for the
processing to commence.
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MOUNTING SYSTEMS

ROOF MOUNT

GROUND MOUNT







Rails ready' for panels

J-Box clearly marked
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Brackets (mounting feet) can be 1, 2, or even 4 screw mount. Each 5/16 lag screw
can provide 100 pounds of PULL force PER INCH. 1 screw is good. 2 is better, per
leg. If using just 1 screw per leg, use a 4 inch length for max pull-out resistance.

There is no substitute for CARE in installation. That, and plenty of pure silicon
caulk, applied IN the pilot screw hole and between the mount base and shingle.

Base mounts are available with FLASHING for enhanced long term rain resistance,
but require more time and effort, as well as a bit more cost.

Rails can be I-beam, U-channel or L profiles. Lengths can vary from 8 to 16 feet.
Rails are spliced together mechanically AND Electrically with special straps

The rail/panel system MUST have an “Equipment Ground” wire going directly to a
copper ground rod, driven into the ground. This provides GROUND FAULT
protection in case an electrical component fails. It also provides a small measure
of lighting protection.

Panel mounting clamp nuts only need about 20 foot pounds to hold them down
securely. Any more force and you risk breaking the glass and ruining your panel!

EVERY roof mount vendor has ON LINE CALCULATORS that should be used to
create a list of required materials as well as the WIND/SNOW LOAD calculations
vou Will need to nrovide to vour nermittine Authoritv!! These are senerallv FREE
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Number of footers affects the overall time/cost and effort
required!! Don’t forget to consider this when looking at a
ground mounting system. Ground mounting hardware also
costs about 30 to 40 percent more since there’s just more
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e thing to to ffllome made” using SPEED RAIL |

# compenents froml Grainger catalog. Parts also
available on ebay 3 inch ga‘ﬁnlzed steel pipe with
fhreaded ends 1 , ' easy splicing and flange hook
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cincihomesolar
Partial list of ground mount providers

www.apalternatives.com

www.solarflexrack.com

www.schletter.us

WWW.ironridege.com

www.rbisolar.com

www.technometalpostusa.com

www.platipus-anchors.us

g

www.idealfoundationsystems.



http://www.aalternatives.com/
http://www.solarflexrack.com/
http://www.schletter.us/
http://www.ironridge.com/
http://www.rbisolar.com/
http://www.technometalpostusa.com/
http://www.platipus-anchors.us/
http://www.platipus-anchors.us/
http://www.platipus-anchors.us/
http://www.idealfoundationsystems.com/
http://www.abchance.com/
http://www.mounting-systems.us/
http://www.mounting-systems.us/
http://www.mounting-systems.us/
http://www.metalfoundationscorp.com/
http://unirac.com/commercial/commercial-products/u-la-commercial
http://unirac.com/commercial/commercial-products/u-la-commercial
http://unirac.com/commercial/commercial-products/u-la-commercial
http://unirac.com/commercial/commercial-products/u-la-commercial
http://unirac.com/commercial/commercial-products/u-la-commercial
http://unirac.com/commercial/commercial-products/u-la-commercial
http://unirac.com/commercial/commercial-products/u-la-commercial
http://www.hollaender.com/?page=speedrail
http://www.snapnrack.com/

Time is Money. Take your time, research your needs,
WAIT for pricing opportunities!

Sign up for solar seller’s EMAIL SPECIALS lists. BE PATIENT
Don’t be afraid to ASK FOR A DEAL!

Partner with neighbors or friends. Since panels and most
parts are shipped via TRUCK FREIGHT, it makes sense to

buy by the PALLET, and combine shipping costs for BIG
SAVINGS.

PLAN AHEAD. If you’re short on cash, you can still start

with a smaller system and expand later, when you find
better pricing.

UNDERSTAND what you’re buying. Unless you really know



Research EVERY aspect of your project. Things
like: what does concrete cost? How many yards
of concrete does it take to fill a 12 inch diameter
hole 6 feet deep? (ground mounts...)

Am | capable of doing the work myself? Am |
afraid of heights?

Is my house old or historic? If not using modern
roof trusses, you will VERY likely need a written
“Opinion” from a Professional Licensed Structural
Engineer (Starts at $1000!)

Does my roof face SE, S, or SW? Maybe a ground

IAAAIIIAL I..AIIIAI IAA LALLAI‘



1eck local codes — do you have enough land for a

ound mount?

nsider a carport or patio shade roof — there are
nels with transparent backing and double sided

lar panels that make an attractive shac
Y whenever possible, but DON'T take ¢

e roof!
nances. If

u’re not comfortable/experienced wor
ectricity (residential wiring) hire a pro.

King with

DMPLY WITH ALL LOCAL LAWS. Going “rogue” may
ve money short term, but if caught, you could

)ve far greater costs!
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