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Goals 

 Provide solar energy system educators, installers and adopters with real world regional performance data. 

 Improve system design and economic modeling accuracy. 

 

Methodology 

 Track individual module performance on as many of the most common installation angles as is possible. Roof 

pitches of 3/12, 4/12, 6/12 and 12/12 as well as ground installations based on site latitude and wall mounting at 

90O were chosen. 

 

Design 

 Pairs of Conergy P-230PA solar modules with Enphase M215 microinverters are mounted at 14O, 18O, 27O, 45O, 

53O and 90O. One side or column acts as an unmaintained control while the other column has the snow removed 

for comparison. 

 Aside from cloud cover the solar array is continuously shade free. 

 Azimuth or facing direction is optimized for Canada, due south. 

 Energy generated is delivered directly to the electrical grid. 

 

Project Contacts 

 Dr. Jim Sandercock – NAIT Alternative Energy Program – jsanderc@nait.ca 

 Tim Matthews – NAIT Alternative Energy Program – tmatthew@nait.ca 
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Installation 

 NAIT’s South Learning Centre located at 11762 – 106 Street, Edmonton, Alberta. 

 Site latitude, 53O. 

 Oriented true south. 

 Commissioned May 06, 2012. 

 

 

Project Participants 

 Concept – Solar Energy Society of Alberta, Howell Mayhew Engineering. 

 Sponsors – City of Edmonton, NAIT, Alberta Innovates Tech Futures, Howell Mayhew Engineering, Great 

Canadian Solar. 

 Project Management – Howell Mayhew Engineering, NAIT Alternative Energy Program. 

 Structural Design – Andy Smith. 

 Electrical Design – Howell Mayhew Engineering. 

 Array Design – NAIT Alternative Energy Program. 

 Array Installation – Great Canadian Solar. 

 Pyranometer and Logger Installation – NAIT Alternative Energy Program. 

 Site Commissioning – Howell Mayhew Engineering. 

 Site Maintenance – NAIT Alternative Energy Program. 

 Data Management – NAIT Alternative Energy Program. 

 Reporting – Jackson Belley, Christian Brown (Alternative Energy Technologists). 

  



4 | P a g e  
 

Maintenance 

 Snow is removed from the left or west column of modules only. 

 Snow on the right or east column must not be disturbed allowing the modules to clear naturally. 

 Snow clearing happens immediately after any snowfall or before sunrise the following morning. 

 Pre and post cleaning photographs of the Edmonton array are taken to provide further insight into snow and 

wind dynamics. 

 During the five year study Edmonton’s array required an average of 20.4 snow clearings per winter. 

 

  
 

Data Collection 

 Microinverters generate a snapshot of the system status every five minutes. 

 Every five minute record is an average of the previous five minute’s performance data and contains a 

Timestamp, AC Voltage, DC Voltage, DC Current, Inverter Temperature and AC Energy in Watts. 

 All data points are zeroed if no power is detected from the module. 

 A record for each module and inverter combination is collected once per week and contains a full dataset for the 

previous week. 

 Seven day records for each inverter are stored as CSV files for analysis.  
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Result: Tilt Angle Comparison 

 The following graph shows the production relationship between different tilt angles using the highest producing 
angle (53O) as baseline. 

 Only data from the snow side of the array was used here. 
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Result: Snow Impact 

 Here we see the impact of removing snow from the modules versus leaving the modules to clear naturally. 
 

 
  

1183031

1551798

1553036

1494755

1418070

1376025

1180697

1533175

1520524

1429242

1349639

1312849

0 200000 400000 600000 800000 1000000 1200000 1400000 1600000

90

53

45

27

18

14

Watt Hours

M
o

d
u

le
 A

n
gl

e
 in

 D
e

gr
e

e
s

Snow Study Comparison May 07, 2012 - May 06, 2017 (Adjusted) 

Snow Removed Snow Not Removed

-0.20% 

-1.21% 

-2.14% 

-4.58 

-5.07% 

-4.81% 



7 | P a g e  
 

Result: Snow Impact, Winter Only 

 The following shows the effect of clearing during snow months only (October 1st to March 31st, 2012 to 2016). 
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Result: Monthly Comparison 

 Shows total production by month in watt hours for the duration of the five year study. 
 

 

Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec

90 No Snow 82287 103622 133401 106802 108205 87799 100619 110872 120141 98232 68100 62951

90 Snow 81891 103071 132791 106784 108347 87827 100398 110923 120117 97994 67793 62761

53 No Snow 75881 107030 154878 152348 179666 156257 173135 167519 153837 110238 65501 55507

53 Snow 70605 103791 152183 152766 180270 156413 172776 167118 152902 109476 62800 52075

45 No Snow 68951 101329 150716 154974 187443 164969 181635 172207 153500 106718 61040 49555

45 Snow 62926 96590 142863 155150 187521 165106 181585 172042 152877 106188 54875 42801

27 No Snow 52601 85168 136239 154673 197127 178344 193067 174511 144611 93665 49170 35578

27 Snow 42637 72920 120590 153598 196878 178336 193186 174650 144318 92841 36373 22916

18 No Snow 42057 72733 123302 146969 197166 181635 195152 171744 135512 83604 40618 27579

18 Snow 32480 58902 105802 146479 197187 181488 195083 171939 135730 82976 27451 14121

14 No Snow 37589 67876 117664 143559 195300 181382 194027 168835 130173 78799 36817 24004

14 Snow 28914 54277 102077 143464 195502 181328 193932 168782 130243 77769 24365 12195
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