PVWatts® Calculator Guide

(a public service provided by the Alberta Renewable Energy Alliance)

* This guide provides an example of how to use the
National Renewable Energy Laboratory website

PVWatts® Calculator

* Applied to a Calgary rooftop to estimate the
potential for solar photovoltaic (PV) electricity

* This example applies to a garage roof

* The same process may be used for a house or
commercial rooftop



Use Google™ earth before using
PVWatts® Calculator

e Select and zoom in on your potential PV
rooftop with Google Earth before activating
the PVWatts® Calculator.

* With Google Earth you can obtain your array
orientation (heading)
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5 Googie
File Edit View Tooks Add Help
v

I Street Southwest, Calgary, | Search B

Lot ons Mistory

10223 7 St SW, Calgary. AB
T2W 0G2, Canada

n / Ty x
v Places
=k Tim Hortons -
NRGreen Waste Heat Recov.
hunterquay

| &s Line Orientation = 194 degr.
" Somerset Waterpark two 1.3
Richard Hall's garage
Luc Ssvoie 7.2 KW PV
£ ' 2 KW PV System -

; S
v lLayers Earth Gallery »»
« W Primary Database #
9P Borders and Labels
& Places
Photos
7| B2 Roads
716 30 Buddngs
@ Ocean
a Westher
- ? Gallery

%"’u‘ W ﬁ*—‘ @ B gt ; Imageiy oate: 9 2 NS0R57:42- 305N 538l tlev. 1071 .. l;?;;;m

m




-

2002 %" 0 : Imagery Date: 9/22/2012 | 50257'41:85" N 11420457:305W " elev 1072 T - ‘eyealt 1.17 km O
11:42 AM

Y. . T . & - g o Dem




-

2002 LA » , Imagery Date: 9/22/2012.  50°57'41:85" N 114°0 SWelev 1072 T ‘eye¥alt 1.17 km O
T

N AEY. . T Y. SCEEE e |




& GoogleEath NI WENWE WS T SR

File Edit View Tools Add Help
-

V¥ Sea Ruler \

{ Line) ;_ Path 1 Pro ‘]
asure the distance between two points on the groued

AN
-

| e—

Map Length: 85.94 lMeters

Ground Length: 85.95
Heading: 174.04 degrees

. Orientatfyon 174 degrees

[] Mouse Navigation

T Hyatt Regency Long Beach

, wellington street incinerator
Lf 7 Don Incinerator Site

"1 ¥ Ingram Transfer Station

- - -

L Sk
v Layers Earth Gallery »

> V1% Borders and Labels
"I @ Pplaces
TJ 2 Photos
VI== Roads

> [V & 3D Buildings

- [T16» Ocean

¢ jﬁ Weather

- Lg% Gallery

g l,i@ Global Awareness

- | ID More

4 B 5 Primary Database



Now access the website:

‘PVWatts® Calculator’ at

http://pvwatts.nrel.gov/pvwatts.php



http://pvwatts.nrel.gov/pvwatts.php
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PVWatts® Calculator

RESDUHCE JATA  SYSTEMINFO  RESULTS

Type your city
location

In this example
‘Calgary’

Then click GO

There is ng#Solar resource data for the location you have chosen.

MREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewabl:
operated by the alliance for Sustainable Eneragy, LLC,

PVWatts® is a registered trademark by Alliance for Sustainable Energy, LLC in Golden, CO, 80401.

Need Help? | Security & Privacy | Disclaimer | NREL Home
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PVWatts® Calculator : N R E |

My Location

calgary eta Release (2) FEEDBACK

» Change Location

RESOURCE DATA ~ SYSTEMINFO  RESULTS

SOLAR RESOURCE DATA This screen appears;

The recommended weather data source s istea peiow. CHICK ‘GO tO system info’

Goto
Recommended system info
weather data for Calgary, AL (INTL) 5.3 mi. [EEeUES
your location

Currently, PVWatts® defaults to the closest TMY3 weather file (or international file). This will be the standard for the foreseeable
future. We alsc offer the TMYZ2 locations (which allow you to mimic PVWatits Version 1) and a 10k gridded data setfrom
SolarAnywhere. We will not be including the older 40k gridded data from PVWatts Version 2 as the other datasets are superior.
Click the *Change” button above to see what data is available for your location. Refer to Help for more detailed information.

MNREL is a national laboratory of the 1.5, Department of Energy, Office of Energy Efficiency and Renewable Eneray,
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ot Startd Customize Your System To Your Roof i

On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically determined
from the aeral imagery, and consequently the estimated system size may not reflect what is actually possible.

Module Efficiency: [LE/aie: System Size:
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Startd Customize Your System To Your Roof |

On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically determined
from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.
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Customize Your System To Your Roof

bet Starte

On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically
from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.
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Customize Your System To Your Roof

On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically
from the aenrial imagery, and consequently the estimated system size may not reflect what is actually possible.
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On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically determined
from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible
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Get Startd Customize Your System To Your Roof

On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically determined

from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.
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Get Starte

On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically determine«

from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.
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On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically
from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.
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On the map below, click the corners of the desired system. Note that the roof tilt and azimuth cannot be automatically
from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.

6o | y e dorners of the souther|
resour : -
‘ ere you_‘proposef'

d



NN SRR . o

%2 PVWatts Calculator X | l

.nrel.gov/pvwatts.php L~2C l

s Tools Help

2 PvWa.. 2] Albe.. ) Yola.. 27 Albe... T PVWa.. 2 http... 2] Gree.. w¢ http... [J Feed.. @@ Banf.. |NYC.. [Z] Enph.. £]http.. £]http... £ http... 2] Albe

— On the map below, click the corners of the desired system. Note that the roof tilt and azmuth cannot be automatically determined -
from the aerial imagery, and consequently the estimated system size may not reflect what is actually possible.
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RESOURCE DATA

Go to

resource
ala

SYSTEM INFO

Modify the inputs below to run thgg

This screen appears.

. DC System Size (kW):
Your maximum System Size
automatically célfeddated and
shows here DC-to-AC Derate Factor:

= 3.4 kWdc

0.77
Tilt (deg):

Azimuth (deg):

INITIAL ECONOMICS (Optional)

Fixed (open rack)

SYSTEMINFO  RESULTS

A location needs to be set before setting your SYSTEM INFO

Oraw Your

Click below to
customize you
on a map. (opf

N
{ >
2

javascript:showlightbox('draw');
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m?o‘?,dé% SYSTEM INFO

afa

DC System Size (kW):

You must select your array type

Array Type:
from the drop down menu

DC-to-AC Derate Factor:
Tilt (deg):

Azimuth (deg):

RESOURCEDATA  SYSTEMINFO  RESULTS

A location needs to be set before setting your SYSTEM INFO

Modify the inputs below to run the simulation.

3.4 ()

Fixed (open rack) H @

Fixed (open rack) =
Fixed (roof mount) 0 @ Calc.
1-Axis Tracking

2-Axis Tracking ﬁ

o

INITIAL ECONOMICS (Optional)

Oraw Your !

Click below to
customize you
on a map. (opt

\/)

i [omn (« »

{
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RESOURCE DATA  SYSTEMINFO  RESULTS

A location needs to be set before setting your SYSTEM INFO

|
wars | SYSTEM INFO

aata
Modify the inputs below to run the simulation.

DC System Size (kW): 3.4 &b
Select Fixed (roof mount)
for array type™ o
Enter your known roof piteh etatray tiltor (i 3 o

e.qg. 14 degrees if fixed jj{ag to roof o

Enter your azimuth which you have detned o

Azimuth (deg):

from Google Earth = 174 degrees

INITIAL ECONOMICS (Optional)

Oraw Your !

Click below to
customize your
on a map. (opt




£~ 2 G || 5 pvwatts Calculator

ml 38 http:// pvwatts.nrel.gov/pvwatts.php

File Edit View Favorites Tools Help

%5 [E Enph.. 2] http... TE PVWa.. 2] Albe.. ) Yola.. 2] Albe.. TE PVWa... 2] http... & Gree... ¥ http... [ Feed... @@ Banf.. 2|NYC.. [=] Enph.. £ http..

SYSTEM INFO

INITIAL ECONOMICS (Optional)

Average Cost of Electricity
Purchased from Utility
(S/IKWh):

Initial Cost ($/Wdc):

utility rates ;nd third-party financing can
Select your System Type ‘Resi ent
System Type:

Modi uts below to run the simulation.
N OTE DC System Size (KW): 3.4
For PV Watts Calculator ,

. ] Array Type: Fixed (roof mount)
an azimuth or heading souur o
of 180 degrees means I NG Rierie faron il
the array is oriented Tit (deg): 14
facing due south _
Azimuth (deg): 174

i/
i)
i =k
e
i/

Pniﬁcantiy change these values

No utility data available

3.70

i

i

i

Draw Your System

Click below to customize
your system on a map.
(opticnal)

v\
: \// »

\!

Modify the inputs below to provide an initial rough estimate of the cost of energy produced by the system. Note that comple
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SYSTEM INFO

Modi uts below to run the simulation.
DC System Size (kW): 34 (5 ) Draw Your System
Click below to customize
Array Type: Fixed {roof mount) 0 your system on a map.
1 DU LT (optional)
Derate

DC-to-AC Derate Factor: 0.77 O % Calc.
Tilt (deg): 14 §d ®

A 4 »
Azimuth (deg): 174 1) \

INITIAL ECONOMICS (Optional)

Modify the inputs below to provide an initial rough estimate of the cost of energy produced by the system. Note that comple
utility rates and third-party financing can significantly change these values

Enter your Cost of Electricity (energy charge + dglivery charge)

System Type: esidential
= 8 cents plus 4 cents = 12 cents per kWh or 50.12 per kWh
Average Cost of Electricity O
Purchased from Utility
($/KWh):

Initial Cost ($/Wdc): 3.50| N i
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Modi uts below to run the simulation.
DC System Size (kW): 34 (5 ) Draw Your System
Click below to customize
Array Type: Fixed (I'OOf mount) O your system on a map.
103U LT (opticnal)
DC-to-AC Derate Factor: 0.77 1) @ g
Tilt (deg): 14 § v 4 \--, \
Azimuth (deg): 174 o \

INITIAL ECONOMICS (Optional)

Modify the inputs below to provide an initial rough estimate of the cost of energy produced by the system. Note that comple
utility rates and third-party financing can significantly change these values

System Type: Residential 0
Average Cost of Electricity A2 0
Purchased from Utility

Enter the estimated Capital Cost per Watt of the System
(e.g. 53.50 per Watt dc) wus cost smae: < @
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INITIAL ECONOMLLS (Optional)

Modify the inp
that complex

ow to provide an initial rough estimate of the cost of energy producec
ates and third-party financing can significantly change these values

System Type: Residential O
bo to

Average Cost of Electricity A2 6

Purchased from Utility

($/KWh):

Initial Cost ($/Wdc): 3.50 (1)
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SYSTEM INFO

Mcdi inputs below to run the simulation.

DC System Size (kW): 34 (5] Draw Your Syltem
Click below to
Array Type: Fixed (roof mount) 0 customize your sySem Go to
A o on s map. {options PVW?;?SE—

= Devnte results
DC-to-AC Derate Factor: 0.77 (5 W= o
Tilt (deg): 14 i ] v

B \\'/,

Azimuth (deg}: 174 4]

If you are satisfied
INTIAL ECONOMICS (0ptinal) —— wjth the numbers you have entered

Meodify the inputs below to provide an initial ro impte cost of ener y th, em. Note )
that complex utility rates and third-party ﬁnanﬂﬁb%iﬁﬁ@a%@s Vi a fi}"‘res UItS ;

System Type: Residential ﬁ
Average Cost of Electricity A2 O
Purchased from Utility

($/kWh):

Initial Cost ($Wdc): 3.50 (i)

NREL is a natonal iaboratory of the U.S. Department of Enerqy, Office of Energy Efficiency and Renewabls Energy,
cparateg by the Alliance for Sustainable Enargy, LLC
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You can run the above calculation
and determine the kWh/yr/kWdc R,,;;f°’“"°"’°°"""°“"°“

specific generation , which allows = Ah
you to compare your system to L=

t h OC #0 AC Dersts Facdor 077
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R_ESU P 3 929 kWh per Year

= Results
This RESULTS *

. . Solar Radiation AC Energy Energy Value
screen will give (KWh / m?/ day ) (kWh) ($)
you an esti Mmateanuary 2.14 171 21
Of t h e February 3.06 226 27

. March 4.30 354 42
Maximum :
| April 5.24 397 48
annual savings (., s o =
in electricity if  sund 6.44 465 56
you use ALL July 61
your solar SUgHE 52
. September 39
generation
. . October 33
Wlthln your November 20
home December 16

Annual 4.35 3,929 $ 471




Some desigh considerations for your
installation

Roof area — can you fit a PV system on a SE, south, or SW
facing roof?
— Estimate approximately 6.4 square meters for 1.0 kWdc array
— Each module is roughly 1 meter wide by 1.6 meters long

Be aware of roof obstructions (e.g. vents)

Roof Orientation — avoid northerly facing

Determine roof pitch if the array is fixed parallel to roof
Roof condition? repairs in next 10 years?

Asphalt roof preferred

Cedar shake roof is not good

Watch for shading from trees or adjacent
buildings/chimneys etc



PV generation depending on orientation and tilt of array
(kWh/yr/kWdc for Calgary location)

1400
1200
1000 —tilt 45
(8]
S
= 800
N
; o
2 600 - = tilt 30
=
<
400
eee tjlt 15
200
0 I I I I I I ]
o LN o LN o LN o
. ~ = E' o < (o] N~ (@)}
Azimuth =0 é’ = % % % % §
Is due south for S g £ £ £ = I=
RETScreen © ® N N ~ o o



KWh/yr/kWdc for |south =azimuth O /t LI\ ﬂiVIt 30 mt 15
Calgary Latitude azimuth 0 [\ 1295 /|\ 1253 / |\ 1155 /
51 degrees :
azimuthl5 1281 1244 1149
Generation varies depending azimuth 30 1245 1215 1133
on orientation and array tilt
azimuth 45 1187 1169 1106
NOTE azimuth 60 1111 1109 1072
Azimuth = 0 is due south azimuth 75 1021 1037 1031
when using RETScreen;
Azimuth =180 is due south azimuth 90 923 959 986
when using PV Watts
Calculator
south = azimuth O tilt 45 tilt 30 tilt 15
At azimuth = 0 and tilt of 45 .
degrees 100% of maximum azimuth O 100% 97% @
is attained. azimuthl5 99% 96% 89%
_ _ azimuth 30 96% 94% 87%
At azimuth = 0 and tilt of : 0
15 degrees there is aloyin muth 45 92% 90% 85%
generation of 11% azimuth 60 86% 86% 83%
azimuth 75 79% 80% 80%
azimuth 90 71% 74% 76%




