My PV System

David Robbins



Process

Survey and Estimating

Planning

Apply for grant, permits, interconnect
Design

Installation

Pay for it

Sit back and count the money rolling In
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PV Watts Inputs

Site Location:

Cell T 0270366
State - Iassachusetts
Latitude - 42.313
Longitude gD

PV System Specifications:

DC Rating (kKW: [4.0
DT to AC Derate Factor: 0.77
Array Type: '.Fixn_ed Tilt il

Fized Tilt or 1-Asas Tracking System:

Array Tilt (degrees): 42313 (Default = Latitude)
Array Ammth (degrees): (180.0 | (Defautt = True South) waars sas?
Energy Data:

Cost of Electricity (centaflcWh): 1 1.036




PVWatts Outputs

‘ Station Identification Results
|Cell ID: 0270366 Solar AC Energy
| State: |Massachusetts Menth (kﬁfji Z:y) E(E;%’ v(%ue
[Latiude: [423°N o1 267 | 413 | 61.95
|Longitude: |73.0 =% 2| 346 | 482 | 72.30
‘PV System Specifications e 447 | 667 | 100.05
DC Rating: 15.00 kW 4] e 657 | 9855
IDC to AC Derate Factor: 10.950 e 522 | 73 | 106.95
| 4C Rating 475 kW 2 533 | 624 | 102.60
| rray Type: | Fixed Tt 7 531 | 698 | 104 70
| Array Ti |35.0° I 510 | 673 | 100.95
| rray Azimuth |180.0° N 470 | 622 | 93 30
‘Energy Specifications | 10 375 | 532 | 7280
| Cost of Electricity 150 ¢hcWh | u 258 | 365 | 54.75
o1z 218 | 331 | 49,65
| Tear | 413 | 6240 | 1026.00




My System

28 Panels of 185w each = 5.18kw

Free standing mount

Fixed tilt at 35 degrees

Enphase microinverter on each panel
Separate production meter

Tied into utility side of generator switch
WMECO Net reading meter



Construction




Construction



Construction — Failed Sonotube



Construction — Real Forms



Construction — PV Production Meter



Construction

L eft to Right

PV Breaker

Generator Transfer
Switch

WMECO Net
Reading Meter

Phone lines
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Construction Done



View from 180’



Near Solstice Sunrise



Near Solstice Sunrise



Near Solstice Sunrise



No Sunrise This Day!



Monitoring

Enphase Energy web based system

Local communications box connects to
Internet viamy DSL

Uses power line communications to collect
data from inverters

Local display very simple
Not suitable for production reporting.



On-Line Monitoring
e Public Site
e Link from on left side

navigation menu (this presentation will be
there also)



System Overview



Last 24 Hours



Animate 24 Hours



Last 12 Months



Data Reports



Detalled Status of Hardware



Zoom to Single Panel



Monthly E-Mail Report



Watching the Money

« WMECO bill has 2 meter readings, | pay on
the net usage.

 WMECO gets periodic production report on
paper or emall

e Mass. Clean Energy Center web site gets
monthly production report for Solar
Renewable Energy Credit (SREC)
calculation



Eye Test — ROI Spreadsheet



| nputs

Month

June

July

August

September

October

November

December

January

February

March

Envoy
kWh

PV
Meter
kWh

WMECO
IN KWh

WMECO
OUT kWh

WMECO
Bill




Projected Bill Calculation

WMECO | WMECO Average House | Projected

Month Net Rate Rate Use Bill

June 843 0.15008 0.15008 843 $126.52
July 515 0.15509 0.15977 1100 $175.67
August 314 0.16446 0.15726 1220 $191.78
September 667 0.15006 0.15009 1256 $188.51
October 663 0.15012 0.14869 1252 $186.17
November 853 0.14727 0.14511 1599 $232.03
December 1499 0.14296 0.1438 1524 $219.15
January 907 0.14464 0.14714 1254 $184.52
February 899 0.14964 0.15285 1349 $206.19
March 941 0.15605 0.15723 1332 $209.35




Running ROI Totals

WMECO P_rojected Mor!thly Run'ning Lumped Net

Month Bill Bill Savings | Savings Cost/Income
June $126.52 $126.52 $0.00 $0.00 -$38,739.00 -$38,739.00
July $79.87 $175.67 $109.92 $109.92 $10,000.00 -$28,629.08
August $51.64 $191.78 | $115.91 $225.83 -$252.00 -$28,765.17
September $100.09 $188.51 $88.70 $314.53 -$28,676.47
October $99.53 $186.17 $73.59 $388.12 -$28,602.88
November $125.62 $232.03 $62.08 $450.20 -$28,540.80
December $214.29 $219.15 $46.41 $496.61 -$28,494.39
January $131.19 $184.52 $51.66 $548.27 -$28,442.73
February $134.53 $206.19 $65.50 $613.77 $903.39 -$27,473.84
March $146.84 $209.35 $97.59 $711.36 $12,622.00 -$14,754.25

Lumped CostsIncome

Construction — $38,739 SREC sale + $903

MA Grant + $10,000
5year Monitoring - $252

|ncome tax credits + $12622




Why so much electricity?
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