
Solar Installation 
11 Evans Circle, Keene, NH 

Preface: 

The roof over the primary residence has an area large enough to accommodate a total of 32 panels 

measuring 38 inches by 39.5 inches each.  The PV panels chosen are made by SolarWorld, Model SW320 

XL Mono.   Additional space could later be used for expansion if required. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



System Description: 

The Solarworld SW320 XL Mono panels are rated at a maximum power output of 320 watts each.   

An array of 32 panels configured as 4 rows of eight cover approximately 80 percent of the roof.  Total 

absolute maximum output of the array is calculated to be 10,240 Watts*, however, with line loss, 3 

break points in the wire and metering tap points within the Inverter Control panel, the maximum power 

output (delivered from Panel to Inverter) is degraded to 10KwH Watts* max.  (*see net Energy output) 

The chosen Inverter is made by Fronius, Model IG Plus 10.0.1, a single phase, 240VAC unit configured to 

accommodate up to 9,995 Watts (max) output wired to the home’s 200 Amp Federal Pacific breaker 

panel.  The Fronius Inverter also contains a Data Manager card for Web-based monitoring of the overall 

system. The location of the Inverter is directly left of the Federal Pacific 200A breaker panel as shown in 

the illustration below. The 2 gray LiquiTight lines pictured (top left of photo) feed directly to the 

(outside) Emergency Cut-Off switch at roof level.   

 

 
 

 



System Description:  (continued) 

Energy fed from all solar arrays route to an emergency cut-off switch. (e-Switch) 

The emergency cut-off switch is located on the South-East corner of the chimney at the peak of the roof.  

The Cut-off switch remains closed (locked) unless the cut-off switch is placed in the OFF position.  This 

cut-off switch independently breaks the positive sides of all 4 feeds (rows) of Solar panels.  The Solar 

panels are labeled by rows 1 thru 4 starting from East (1) to West (4).  The positive and negative wires 

from each row are clearly labeled within the cut-off switch assembly.  Output of both positive and 

negative wires are independently fused (by row) at the cut-off switch using fast-acting KTK style 

Bussman fuses.  Four independent lightning arrestors are wired on the “sink” side (not source) of the 

fuses.  Should a lightning strike occur, the fuse will likely blow, leaving the affected row of panels as an 

open circuit.  The Fuses within the e-Switch assembly are rated at 20 Amps each.  (Fast acting, KTK) 

 

e-Switch: 

 
 

 

 

 

 

 

 

 



System Grounds: (PV and Analog) 

 

PV Earth ground point starts at the East corner of the chimney.  An 8-foot coper plated ground rod is 

buried with approx. 3 inches of the top exposed for connection.  A brass connection ring bonds three 

solid bare AWG-6 wires to the rod.  The 3 ground wires originate from: 

1. The Fronius Generator Earth ground lug. 

2. The Buss bar tie point East inside the Emergency Cut-off Switch. (Located at South side roof peak) 

3. The Buss bar tie point West inside the Emergency Cut-off Switch. (Located at South side roof peak) 

A total of two ground wires are run from the following locations to the Buss bar tie point inside the 

Emergency Cut-off Switch: (Referred as e-Switch, Located at South roof peak) 

4. Solid bare AWG-6 wire to the union point of the Solar panel rails, East side. 

5. Solid bare AWG-6 wire to the union point of the Solar panel rails, West side. 

 

Take note there are a total of 5 Ground point connections inside the Emergency Cut-off Switch, as listed 

above.  The Ground Buss tie point is not labeled, as all connections tie as common. 

 

System to AC (Grid) Ground: 

A single solid bare AWG-6 wire is used to bond the Fronius IG Plus 10.0.1 inverter to the Main Breaker 

Panel.  The main Breaker Panel Ground is located approx. 10 feet from the Solar Ground Rod. 

 

Ground Bonds to Railing: 

 



Wire Feeds and Grounds: (Routing) 

 
 

 



Grid Tie: 

360 Volts DC is fed independently from each row of 8 panels to a tie point located directly below the 

Fronius Inverter.  Two cut-off switches house the connections that route from the rooftop e-Switch and 

are grouped in pairs as “East Side” and “West Side”.  These switches provide total isolation when set in 

the “Off” position. (Both positive and negative connections are disconnected when the switch is Off) The 

connections are configured this way as a safeguard in case the negative side ever comes in contact with 

the positive side at the panel.  This system is negatively grounded, but a potential lightning strike could 

render the negative side as open circuit, and a floating negative side might have a positive potential at 

the inverter.  Disconnecting both sides eliminates any dangerous potential. 

 

 
 

Both East and West switches feed through the bottom plate of the inverter and route to their respective 

“positive” and “negative” terminal positions inside the Fronius control unit.  DC inputs are clearly 

marked #1 thru #6, however only inputs 1 thru 4 are used.  Each input routs through a 12Amp fast blow 

KTK-style fuse and are bonded together on the power sink side of the fuse bank.  With all fuses in place, 

the power sources from the 4 individual 360 volt arrays become a unified power source. (All 4 are tied 

together as 1 power source.)  It is these fuses that join the arrays in parallel, adding approximately 9 

amps from each row of Panels to the total energy the inverter supplies to the grid. (about 36 Amps total) 

 

*Energy Output: 

Due to the angle of the Sun in relation to the house position, plus factoring in the panel position offset 

to the sun, this system will be about 80 percent efficient at peak.  This system was designed around a 

10KwH array, but those efficiencies are only attainable if the panels are positioned directly toward the 

Sun at cool temperatures.  It was decided early in this project that the aesthetic appeal to the house and 

neighborhood takes precedence over the output efficiency of the array.  The East side will peak mid-

morning, and the West side will peak mid-afternoon.  At high-noon, all panel rows output equally, but 

the angle of placement (parallel to the roof) prevents them from delivering output to their full potential.  

However, it’s important to note that 8KwH output from this array is more than enough to supply 

Electricity & Hot Water year-round with an ample supply of power for air conditioning in the summer. 

Winter needs are yet to be evaluated.  Although 10KwH is the maximum system rating, operating at 80 

percent of max provides a conservative margin of error for the entire system and insures a longer life of 

the Fronius DC to AC Inverter. 

 



Schematic: 

 



Roof Measurements: 

 



 
 



 


