
LETS 

TALK 

SOLAR! 

JOE UTASI – Cinci Home Solar 
www.cincihomesolar.com 

Residential Solar DIY Consultant 
Career BSEE, MBA, CPM 

NABCEP PV & Tech Sales Certs 



 LETS PICK A TOPIC! 
• 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.  



SOLAR BASICS 
Reasons for going Solar 

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

• Frequent power outages due to rural location/weather 

• 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 

• Inspections 

• Expansion options for the future 

• Expectations vs reality of solar 



Typical Micro-inverter installation 

Weather proof J-box Micro inverter plugged into trunk line 

Racking and micros in place. Ready for panels Panels going up to roof 



Always use strain reliefs! Typical performance monitor 

Monitor must install close to breakers Typical reporting display 



20 panel system – about 12 hours to install. 

17 panels here 
3 more here 
(hidden) 

4.3 KW system = zero bill 4 months of the year 



String PV Panel wiring (aka CENTRAL Inverter) 
Total panel count depends on inverter input requirements – 

usually 10 to 14 panels. Each panel can be as much as 50 volts 
“open” circuit. NEC imposes a voltage limit of 600 volts total. 



Typical Central Inverter installation 



Inverter comparisons: String vs Micro 

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 



BACKUP SYSTEMS 
• 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 

 



The elusive magic inverter! 

6000 watt low frequency inverter 110/220Vac Split Phase 

Battery Priority Selector  

Terminal Block  

GFCI  

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  

 
 

 
 



Typical battery backup inverter installation 

4 series, 3 parallel connection to 24 VDC inverter 



Backup System in my “bunker”… 



Fresh off the freight truck Inverter, plate, panel, smart switch 

#4/0 flexible copper handles 250 amps! Whole house smart switch 



Positive vent for hydrogen gas 

Magnum inverter mounts on white 
Plate above breaker box/control panel 

Plate/panel simplifies Magnum installation! 



Service Interconnect  layout 

NOTE: whole house surge 
Protector with green LED. 

Whole house smart switch 
Transfers main breaker panel  
To backup power when utility  
is not making power. 



Battery spill tray.  

Riser for battery bank makes watering easier! 

Battery cables COULD have 
Been 12 inches shorter! 

Inverter goes 
         here 



Insulated Feed throughs keep Heavy #2 copper service 
Wires from chafing on electric box edges. 



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. 



AC coupling diagram for a typical system with the Magnum inverter 





End Backup 

The big black caps are called RECOMBINATION  
CAPS and turn the hydrogen gas back into water. This  
           minimizes outgassing and reduces the need for  
                frequent  “watering.” 



PAPERWORK!!! 
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 

Test Plan if needed 

 

 

 



Photo of proposed solar locations 

Zoomed and cropped Google Earth shot 

You can photoshop your panels here! 



Site Plan with 
PV layout 

1 line drawing 



Product DATA SHEETS for all equipment 



Mounting system structural analysis 



PROPERTY ZONING 
CITY OF BEAVERCREEK ZONING CODE 

 158.102  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…. 



Local power company application example 
                                                     FirstEnergy Short Application Form 

For Interconnection of Certified Inverter Based Generation Equipment (Fifty Kilowatts or Smaller) 

To the Electric Distribution System of the First Energy Power Co. 

 Intended to be completed & approved prior to procurement & installation.[1]  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. 

CUSTOMER GENERATOR CONTACT INFORMATION 

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

Name:        

Mailing Address:        

City:        State:       Zip Code:        

Contact Person (If other than Above):        

Mailing Address (If other than Above):        

Telephone (Daytime):        (Evening):        

Facsimile Number:        E-Mail Address:        

Etc. etc. etc…….. 

[1] The customer assumes all financial and operational risk associated with the procurement & 
installation of equipment prior to acceptance by the electric distribution company. 

 



TEST PLAN (if needed) 
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. 

11) If problem is not repairable, panel or inverter will be removed and replaced, depending on 
which is found to be at fault.  

12) Any time system is being worked on, breakers will be DISABLED. 

 



Public Utility Generating License Application 



GATS Signup page online 

End Paperwork 



MOUNTING SYSTEMS 
ROOF MOUNT 

GROUND MOUNT 



Basic roof mount components 
3 ½ inch stainless lag screws Brackets mounted to base 

J-box for romex to solar hookup Plastic tubing to protect romex from sun 



J-Box clearly marked Rails ready for panels 

#6 copper equipment ground Whiz-bang shading tester 



FINISHED INSTALL 

WIRES NEATLY DRESSED 



• 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 
you will need to provide to your permitting Authority!! These are generally FREE 
to use! You can use this list of parts to get quotes as well, when figuring your 
budget. 

 

Roof racking basic info 



Different types of Ground Mounts 





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 
STUFF!! 











Closest thing to “home made” using SPEED RAIL 
components from Grainger catalog. Parts also  
available on ebay. 3 inch galvanized steel pipe with 
Threaded ends for easy splicing and flange hookup. 











Partial list of ground mount providers 
• www.apalternatives.com 

• www.solarflexrack.com 

• www.schletter.us 

• www.ironridge.com 

• www.rbisolar.com 

• www.technometalpostusa.com 

• www.platipus-anchors.us 

• www.idealfoundationsystems.com 

• www.abchance.com 

• www.mounting-systems.us 

• www.metalfoundationscorp.com 

• http://unirac.com/commercial/commercial-products/u-la-
commercial 

• http://www.hollaender.com/?page=speedrail 

• www.snapnrack.com 

 

 

 

End ground mounts 
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HOW TO SAVE (SOLAR) Money 
• 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 
all the system specifics, it’s just too easy to buy 
something totally wrong for your needs… 
 



How to save money, continued… 

• 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 I capable of doing the work myself? Am I 
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 
mount would be better.  

• Do you have enough room for a ground mount?  



Saving money, continued 

• Check local codes – do you have enough land for a 
ground mount?  

• Consider a carport or patio shade roof – there are 
panels with transparent backing and double sided 
solar panels that make an attractive shade roof! 

• DIY whenever possible, but DON’T take chances. If 
you’re not comfortable/experienced working with 
electricity (residential wiring) hire a pro. 

• COMPLY WITH ALL LOCAL LAWS. Going “rogue” may 
save money short term, but if caught, you could 
have far greater costs! 

• Work smart, NOT hard! Read, understand, and 
experiment BEFORE installation day! 


