
Virginia Polytechnic Institute and State University
Future Energy Electronics Center (FEEC)

Solar Inverter Energy Production with Different PCS Configurations

VT Solar House
(a)

Total 78 PV panels, rated 
75W each, are configured for 
three PCS systems: 

a) SunnyBoy (SB5000US) 
inverter (1 unit) 

b) SolarMagic (SM3320) 
micro-converter (13 
units) + SunnyBoy
inverter (1 unit)

c) Enphase (M190-72-240) 
micro-inverter (13 units) 

(b)

(c)

Communication Setup

PCS design can impact energy production with following factors:  
(1) Morning startup 
(2) PCS efficiency

0
200
400
600
800

1000
1200
1400
1600

6 8 10 12 14 16 18

0
1
2
3
4
5
6
7
8
9

6 8 10 12 14 16 18

Enphase
9.05
8.93
8.34

Power output collected with 1s interval data logger 

En
er

gy
 (k

W
hr

)
P

ow
er

 (W
)

Late start, 
problem with 
SunnyBoy 
reconnecting 
algorithm

SolarMagic+SunnyBoy

0

2

4

6

8

10

12

Cu
m
ul
at
ed

 k
W
h

Da
ily
 k
W
h

Enphase

Sunnyboy

0
20
40
60
80

100
120
140
160
180

SolarMagic + Sunnyboy

Enphase

Sunnyboy

SolarMagic + Sunnyboy

Day

• In general, the Enphase inverter produces more energy. A few 
exceptions are observed, which are most likely caused by the 
cloud. 

• The SunnyBoy inverter normally produces more energy then 
SolarMagic + SunnyBoy. One exception is observed, which is 
due to late reconnection of the inverter.

Statistic Energy Production over 4‐Week PeriodPCS Power Output and Energy Production 
(01/30/2011, Mostly Sunny, 63°F Peak)

FEEC Solar Energy Production with Three PCS 
Configurations Shown on Google PowerMeterTM

Late start showing significant energy production 
deficiency with the Sunnyboy inverter design  

Energy storage and outback 
inverters form a mini micro-grid 
for PV PCS interconnection 


