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1 Introduction

Thank you for purchasing the SolarPathfinder PV Studio application.
We believe you will find this to be a worthwhile investment in
assisting with your solar site analysis. The PV Studio application is
designed to remove the mundane calculation tasks that current users
of the SolarPathfinder are forced to perform. By doing so, users can
expect quicker and more accurate results in addition to having
permanent reports regarding a prospective installation site.

A primary feature of PV Studio is the design editor that enables you
to layout the modules on the roof plane or other solar target. The
layout area has an "insolation map" to show you the part of the solar
target that receives the greatest sun energy. There are also no-
module zones and visible set back regions where no modules are
placed during the auto-layout.

To use this application, you will need access to a computer running
Microsoft Windows (XP, Vista, 7, 8, 10) and a digital camera.
Administrative privileges will be required to install the application.
However, normal users can run the application without having
administrative privileges.

2 Preliminary Setup

Before creating your first report, make sure that you have the
necessary weather data. If you haven't yet purchased a license for PV
Studio, you will be running in evaluation mode. While in evaluation
mode, you will not be able to produce a report or export data.

»Installing Weather Datal )
»License Validation| 4s)

3 Creating a Report

To complete a report, work your way through the following steps.

3.1 Capturing Your Image

The SolarPathfinder PV Studio application works off of one or more
user-supplied digital picture(s) of the SolarPathfinder dome. There are
several steps that need to be followed to get the best results.

STEP 1: At the prospective site, set up your SolarPathfinder so that it
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is facing magnetic south and adjust the unit for level.

STEP 2: Take a digital picture of the dome reflection. The application
is relatively forgiving regarding the size and orientation of the
picture.

There are several pointers that will help you take the best possible
picture.

e Your body should be on the north side of the unit so that your
reflection is not covering the tracing area.

e The camera should be looking straight down at the Pathfinder
unit. If you are too far off, this will introduce skew into the
picture and affect the calculations. One way to confirm your
positioning is that the blue plastic housing should be equally
wide on all sides of the dome. If it is wider on one side than
the other, you are not looking straight down on the unit.

e The calibration step will take care of image normalization.
When looking through your camera viewfinder, the Solar
Pathfinder unit should fill as much of the viewing area as
possible, yet include ALL of the blue (or green) plastic housing.
Camera resolution does not matter.

Note: If you are unsure whether you obtained a good picture, it may
be worthwhile to take several.

© SolarPathfinder, Co.
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Example of a Properly Aligned Image

STEP 3: Transfer the digital image that was just taken to your
computer. There are many conventional methods for doing this, such
as removing your flash memory card, transfer via USB cable, etc.
Consult your digital camera user's manual for more information. At
this point, we are ready to start the SolarPathfinder Assistant
application.

3.2 Enter Location Information

Enter information about your site location and select a weather
station.

© SolarPathfinder, Co.
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w o )x |
Report Name
Report Date 9/21/2015 -
HNotes
Site Location Finder Site Location Information
|Z c = Location : Redondo Baach, CA
e Latitude 33,8713
Longstude : -118. 3716
e T Corke. BEA L) Dacination 134 13m
90ZTB

‘Weather Data Source
The C5I checkbox becomes rve-Jack Marthrop Sisld, CA, LISA
visible only after an eligible Zip

Code has been entered

L™
| ST (Caifornia Solar Enitiative)
Extreme Temperatures Electric Cost Grid Frequency
0.150 5 (&fkwh) (0 50 Hartz
08 o5
50 Hertz
Haximm Litiity Voltage
353 - 240 T VAC
| Override Temperatures
Mext > Cancel

General Location Information Form

Report Name

This text appears as the title on the cover page and is also shown
again on the title page (2nd page of the report). On the Cover Page,
the size of the report name is determined by the PDF Cover Page Title
Font Size[7s.

Report Date
Appears on the cover and the title page of the report.

Notes
Appears on the title page.

© SolarPathfinder, Co.



Creating a Report 9

Site Location Finder

Site Location Finder

|ZipCade -

Site Zip Code (USA Only)

45174

Matice that there is no CSI

checkbox because the Zip

Code is not eligible for CSI
incentives.

L

Site Location Information

Location : Terrace Park, OH
Latitude : 39,1593
Longitude : -84.3115
Dedination : -5d 59m

Weather Data Source

Cincinnati Muni AP-Lunken Fiel, OH, USA
Elevation: 439 feet

Distance: 6.93 miles

Lat: 39.10 Long: -84.42

Source: TMY 3

Change Weather Station Use Alternate Weather Data

Site/Location Information (zipcode - USA Only)

Site Location Finder

[Laﬁmdeﬂ_ungimde v]

Site Latitude (south is negative)
39.2
Site Longitude {west is negative)

-84.3

Site Location Information

Location : Lat/Long spedified
Latitude : 39.2

Longitude ; -84

Dedination : -5d 13m

Weather Data Source

Cincinnati Muni AP-Lunken Fiel, OH, USA
Elevation: 469 feet

Distance: 23.40 miles

Lat: 39.10 Long: -84.42

Source: TMY3

Change Weather Station Use Alternate Weather Data

Site/Location Information (lat.Z/long.)

When defining a report, you must enter the location information for
the analysis site. You can either enter the Zip Code (United States
only) or the latitude/longitude pair. To toggle between the two input
modes, select an option in the location drop-down list.

The application uses the location information to determine latitude &
longitude (in the case of Zip Code entry), what template to use,
magnetic declination, and the weather station that is closest to the

site location.

For latitude/longitude entry, negative latitudes are south of the

© SolarPathfinder, Co.




10

PV Studio 2 User's Guide

equator and negative longitudes are west of the prime meridian (i.e.
USA longitudes for all 50 states are negative).

CSI Checkbox

See the California Solar Initiativees] page for more information.

Weather Station

PV Studio uses historical weather data that was measured at various
locations around the world. This data is used during the analysis
phase to determine solar exposure. When you enter a Zip Code, the
closest weather station is determined. In some cases, this might not
be the best selection. You can override the automatic weather station
selection by clicking in the "Change Weather Station" link to open the
Weather Station Selection window:

= | [
Choose A Weather Station
Lacaion Deskancs () & Bevation (feat) Latibuths Lowigibude Conroe
USA - OH - Crannat Murs AP 4 urken Fel 7 255 .M 84,42 THY3
 LUSA -EY - Ononnab-Horthem Kentfudoy A 21 = Baon 46T THYY
LS4 - OH - Dayton-Wright Paiterson AFE 3 E20 a3.83 94,050 TrY3
USA - OH - Daytan Int AP 51 1,001 .50 8437 T3
LS4, = Y - Lesngton-Busgrass AF Fy) 955 3.03 84,60 T3
LIS, - K - Somersat-Pulsths County AWOS 82 o] 33.00 -24.60 THY3
LISA - O - Oiea State Uinhversity AP 41 S28 047 2507 T3
US4 - M - Delaware Counby-Johrson Fleld g4 2401 .13 S50 TMYI
US4, - O » Columbus-Port Columbs Intl AP 35 B n.5e S2.68 ™Y
USA, <K - Lousville-Bomman Field a7 L2 H 35.23 H5.67 THY3
LSk, - KY - Loussvile-Standiford Feld 1z 432 .18 85,73 THY3
LS& - WY - Hundnglon-Tr Stete \Waksr Lo 12 B30 38.38 H2.55 THV3
LS4, - [ - Inchanapols Inl AP 111 7ai nn B6.27 TMY3
LS4 - Y - Jackson-Julan Carroll AP 122 1,365 AL 83,32 THY3 -
(= 8 Canoed

Weather Station Selection Form

Here, you can choose an alternate weather station. Each entry gives
the distance from the analysis location as well as the elevation of the
weather station. The weather station data can be ordered by any of
the columns. For instance, to order the list by the distance from the
analysis site, simply click on the "Distance (miles)" column header.

Select an alternate station using the mouse and click "OK" to accept
this new station or "Cancel” to exit without selecting a new station.

If you have selected a new station, the General Location Information
Form will be updated to reflect your new selection.

© SolarPathfinder, Co.
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Weather Data Source

(Owerride dosest station)

Cindnnati-Morthern Kentudky A; Override Indicator
Elevation: 862 feet

Distance: 20.51 miles

Lat: 39.05 Long: -84.67
Source: TMY 3

Change Weather Station Lse Alternate Weather Data

Overridden Weather Station

Once you have overridden your default weather station, the form is
updated to reflect this information.

Extreme Temperatures

These are the extreme minimum and maximum temperatures
encountered at your site. These values are obtained from the weather
data and you should only change these values if you have reliable
data. These temperatures are used to calculate the string sizes for
the inverters since the voltage output for PV modules are sensitive to
the ambient temperatures. The highest voltages are reached on the
coldest days.

Electric Cost

This value is used to calculate how much the generated power will
save on the electric bill. The values can be found in the cost savings
column of the report.

Utility Voltage and Frequency (not visible if CSl is enabled)
The is the electric company grid connect voltage and frequency of
your inverter.

CSI Data

If the CSI checkbox has been selected, you will see a CSI page after
clicking the Next Button. See the California Solar Initiative[ o page for
more details.

Client Location Information

Clicking the Next Button will bring you to this page:

© SolarPathfinder, Co.
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Clhient Informayhon

Py

Enter Energy Usage History in kiwh {Cobona)

Jareaary ] : July

Febwiiary 0 o Mudust <
sach | SEmiTmoer B
gl s OctoDer -
My , dervember a

<& Previais Firtshed Canos

General Location Information Form (Client Information Part)

The client information will appear on the cover page of the PDF report
preceded by the label "For:". If you leave all these fields blank, then
the "For:" text will not appear on the cover page.

Energy Usage History

If you enter monthly usage history in kWh into this section, then the
values will be displayed in the production graphla. If all the values

z|yﬁe zero then no usage history will be added to the production graph
62].

© SolarPathfinder, Co.
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3.3 Decide Whether to Do a Module Layout

The module layout feature is enabled by default. This method
requires more time to complete a report because you will have to
place modules on the solar target and connect each of the modules to
an inverter.

To disable the module layout feature, go to the the menu options
command)/st] and select Disable Module Layout command.

The stacked menu navigator commands will change depending on the
options you choose.

Choose one of these options:

Module Layout Steps/13]

or

No Module Layout Steps|zsl

3.4 Module Layout Steps

To the left of the editor is the stack editor navigator. The image
below is the navigator for the module layout option. The other
navigator is for the no module layout option/ 2.

Clicking on each of the buttons below will open a separate input
window where you enter information about your system.

© SolarPathfinder, Co.
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Solar Target Size

Editor Work Area
/| Show Dimensions

Width 40.0

4k 4k

Height 20.0
Add Workspace Corner

Select Predefined Solar Target Shape

Trapezoid

Rectanale

Triangle

Solar Targt Setbacks

Al 0.0 2 in
Top 0.0 2 in
Right 0.0 2 in
Bottom 0.0 5N
Left 0.0 5N

Add No-Module Zones

Round Zone

Rectangular Zone

Solar Target Qrientation
Shading
Modules

Inverters
System Losses

Site Image

3.4.1 Enter Solar Target Size

Solar Target Size Window

Define the solar target area where modules will be placed.

© SolarPathfinder, Co.
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Editor Work Area
[ show Dimensions
Width 40,0 & ft
Height 20,0 = ft
Click this
Add Workspace Corner r link to add a
roof corner
Select Predefined Roof Shape
Trapezoid Select 2
Rectangle predefined
roof shape
Triangle
Roof Sethacks
Al 120 2 in
Top r Setbacks
) —] around
Right the edge of the
Botom roof
s
Left 120 N
Add Mo-Module Zones
Round Zone Click to place zones

where no modules

Rectangular Zone can be placed

Roof Properties window in the Stacked Editor
Navigator

Editor Work Area

[ FRoof Corner

Outline of Work Area V 1
+
-

Roof sethack i= shaded : :
‘ :——f—.

"\-q.,.ll.l-...__l_-

Roof
Shape

Anatomy of the editor work area
The Editor work area is always rectangular and must be large enough
to hold the roof shape. A light gray dashed-line rectangle marks the

© SolarPathfinder, Co.
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outline of the work area. Roof corners cannot be moved outside of the
work area.

The default roof shape has 4 corners but you can create almost any
shape by adding additional corners to the edge of the roof area. To
add a corner, click on the "Add Workspace Corner" link, and then
move the mouse cursor to the location of the new corner. Add as
many corners as you need. Corners can be moved by clicking and
dragging them to create the desired cut-out area.

Predefined Roof Shape

Clicking on any of the predefined roof shape links will delete any
custom corners you may already have placed on the roof shape.
Roof Setbacks

The setback area runs along the edge of the roof and is used to show
an area where modules should not be placed. Also, the automatic
module layout function will not place modules in the setback area.

No-Module Zones

Unselected
Mo-Module
Zane

Selected
Mo-Module
Zone

skylight

O
e S— Resizing
Handle
Labels
(double-click to
change label)

No-module zones are obstructions on the roof where no modules can
be placed, such as a vent, skylight, or chimney. You have the option
of placing a round or rectangular shaped zone. To place a zone, click
on the link and move the mouse cursor to the desired location on the
roof and click once more to place the zone. Double-clicking on the
zone will open a text box where you can enter a descriptive label for
the zone. An unselected zone will be white and a selected zone will
be gray. Selected zones can be moved or re-sized. To move a
selected zone, click on the zone and drag the zone while holding
down the mouse button. In a similar manner, a zone can be re-sized
by clicking on the resizing handle and dragging the handle by moving

© SolarPathfinder, Co.
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the mouse while holding down the mouse button.

As with setback area, the automatic module layout function will not
place modules in these zones.

3.4.2 Enter Solar Target Orientation and Windowed Access
Solar Target Orientation Window

Enter the direction the solar target is pointing.

Module Tilt
o] Use Latitude

Tracking Fixed Angle -
Module Orientation
Enter Compass Azimuth
True Azimuth 130.0 o

-

Dedination: -9d 22m (-3, 367)
Windowed Access Period
Manthly Window
&) Entire Year

Manthly Range

Hourly Window
@) Daily

Hourly Range

Plane Orientation window in the Stacked
Editor Navigator

Tilt Angle

The tilt angle represents the angle of the PV array with respect to
horizontal. Note that tilt angle is not applicable for two-axis PV
tracking arrays. By default, the tilt angle is set to the latitude for the
current location. This generally gives the most solar exposure for the
site. If you need to override this value for some reason, you can click
in the "Use Latitude" checkbox to remove the "check", which will

© SolarPathfinder, Co.
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enable the text box for manual entry.

Use Latitude
Select this checkbox to set the Tilt to the site latitude.

Tracking

This selection specifies the type of tracking used by the PV array.
This can be fixed (no tracking), one axis, or two axis. One axis
tracking is used to track on the azimuth, and two axis tracking affects
both azimuth and tilt. Tracking arrays are not applicable for ecological
studies.

—d Axis of
R'}":\ Ir::-lah:m Axiz of rotation
L

i

Axis of ratation E

One axis tracking PV array

with axis oriented south. Two-axis tracking PV array

Azimuth (True Azimuth)

For a fixed PV array, the azimuth angle is the angle clockwise from
true north of the direction that the PV array faces. For a sun-tracking
PV array with one axis of rotation, the azimuth angle is the angle
clockwise from true north of the direction of the axis of rotation. The
azimuth angle is not applicable for sun tracking PV arrays with two
axes of rotation.

The default value is the south-facing azimuth angle of 180° (for
southern hemisphere users, the default value is the north-facing
azimuth of 0°). This normally maximizes energy production.
Increasing the azimuth angle favors afternoon energy production,
while decreasing the azimuth angle favors morning energy production.

The table below provides azimuth angles for various headings.

Heading Azimuth

© SolarPathfinder, Co.
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Angle (°)

N 0 or 360
NE 45
E 90
SE 135
S 180
SW 225
w 270
NW 315

Compass Azimuth

This field converts a magnetic heading to the true direction. The
value entered in this field should be the compass heading that your
arrays are facing. When the value is entered in this field, the True
Azimuth field will be automatically adjusted to account for magnetic
declination.

Azimuth Information On the Internet

Information from NREL about the azimuth as it relates to PV arrays:
http://rredc.nrel.gov/solar/calculators PVWATTS/system. html#azimuth

Windowed Access Period

The Windowed Access feature enables you to look at the solar data
for particular months of the year and/or particular hours of the day.
The default is the entire year and all hours of the day. Using a
smaller solar access window enables you to focus on the most
productive times of the day and/or months of the year, which might
improve your efficiency ratings if the window has less shade.

3.4.3 Place Site Survey Images

Shading Window
Add the site survey images to this design.

© SolarPathfinder, Co.
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3.4.4

Import & New
Image
Add

Copy, Edit, or
Delete
a Selected Image

South East (with 4 images)

]
Morth East ‘NDFH"WESt [ Image List }

[ 1 Selected Image

| |

Shading window in the Stacked Editor Navigator

This menu is used to create and manage your site images.

Add

Brings up a dialog to load, crop, orient, and trace your SolarPathfinder
site image. See create one or more traces/s1l.

Select An Image

Once there are two or more images in the image list, you can select a
single image by clicking on the name.

Copy

This function is enabled when you've selected an image from the
image list, you can use it to create a duplicate image that can then
be edited to make "what-if" shading changes.

Edit

When an image is selected, this function uses the same trace dialog
[21] as the one you used in the Add function; step through the dialog
pages to make any changes to the selected image.

Delete

Removes the selected image from the image list.

Select and Place Modules
Modules Window

Place modules onto the solar target.

© SolarPathfinder, Co.
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Select vour module type.
If you don't know what
type vou have then
select Standard.

If the modules have PV
optimizers, click the
checkbox and enter the
optimizer name in the
text box.

Drag a single
module
to the

Module Details

1 Soltech Inc
15TH-215P
215 Watts

Module Type

@) Standard () Premium

Medule Crientation
@) Portrait () Landscape
PV Optimizer

2E| Use PV Optimizer

[ Change —.-‘J
e

() Thin Film

Opens the
module
selection wizard

Layout Options

J’_ A limited number of
changes can be "undone"”

_sﬂ Undo ‘J

Manual Layout

target editor

Limitations on the
automatic layout

'

Row-limit track-bar

add Module || 3¢ Delete Al Modules

Automatic Layout

Spadng Between Modules

. S
Vertical 0.00 LN
Horizontal 0.00 3 in

Layout Actions

(@) Fill Flane Area

() Limit kWp: 5,000

() Limit Mumber of Modules: 25

Mumber of Rows: MfA

@ Do Layout

Inter-module
=pacing used
during the

""E;FL automatic layout

=

Start the automatic
layout

Modules window in the Stacked Editor Navigator

Module Details

Clicking the "Change" button opens the Module Selection Forml[sal.

Module Type

This allows you to select "Premium” or "Thin Film"™ modules, which
have better performance. If you do not know what type of module you
have, select "Standard.”

© SolarPathfinder, Co.
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Module Orientation

Determines the way modules are placed on the target area. This
does not affect modules that have already been placed on the target
area. To change the orientation of modules already on the target,
you must first select the modules you want to change, and then
select the desired orientation in the Module Detail Windowf/ss).

PV Optimizer

If your modules have PV Optimizers, then select this checkbox and
enter the name of the optimizer in the text box.

Undo/Redo

The Undo and Redo buttons can be used to undo and redo module
delete or move actions.

Add Module

After clicking on this button, the cursor will change to a PV module;
move the cursor to the target and click on the location where you
want to place the module.

Manual Layout

Use this to place the modules on the target one at a time. This can
be tedious and slow. Use the automatic layout to place large numbers
of modules.

Automatic Layout

Use this to quickly fill a target area with modules. If an inverter has
already been selected then modules will be placed into inverter
strings on a minimum module per string basis with new inverters
being added as necessary. All inverters and modules will be removed
from the work area before doing an automatic layout.

No modules will be placed in the roof setback area and the no-module
zones.
Spacing Between Modules

The automatic layout will use this spacing while placing the modules.

Layout Actions

There are three types of layout actions, the remaining options merely
limit these three actions.

© SolarPathfinder, Co.
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3.4.5

Layout Actions Description

Fill Plane Area This selection will fill the entire
solar target.

Limit kWp When this radio button is
selected, the number of
modules placed will not exceed
the stated kWp rating.

Limit number of When this radio button is

modules selected, the number of
modules placed will not exceed
the stated number of modules.

Limit Number of Rows

This track-bar affects all layout actions. When the track-bar is all the
way to the left, such that the row-limit is "N/A", the modules will be
placed onto the plane in a row first order. However, if the row limit is
enabled by moving the track-bar slider to the right, then modules will
be placed onto the plane in a column-first order. The row-limit
number is the maximum number of rows of modules that will be
placed onto the solar target.

Unstated Layout Limits
No modules will be placed into a no-module zone or into the roof

setback area.
Enter Inverter Information

Inverters Window

Select and string the inverters.

© SolarPathfinder, Co.
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Selected Inverter or String

Inverter 1: Enphase Energy Inc. M215-
60-2AL-522-1G/523-1G/524-1G

Design Motes:
M215-60-2LL-522-1G/523-1G/524-1G is a
microinverter

Module Spedfications:

Inverters
Scope of the Inverter Command

(@ One Inverter (selected)

() All Inverters
F ] Add
=3 Edit
~ Delete
Inverter Strings
=]
N
Automatic Restring
Strings Per Inverter 1
Modules Per String 1
|:| Restring

ke

——m

Ak 4

e

Dizplays the
inverter
and string selected

in the Equipment
Dretail
Window

Use this button to
quickly attach all
moadules to an inverter.

Inverters window in the Stacked Editor Navigator

Selected Inverter or String

This information is displayed after an inverter or string has been
selected from the Equipment Detail Window/se\.

Inverters

The Add function is used to add one inverter to the design. Clicking
on Add opens the Inverter Selection Formls7. Once an inverter has

been added, additional inverters will automatically be added during
the Automatic Module Layout function or during the Automatic

Restring function. The Add function is only available when the "One
Inverter” radio button is selected. The Edit and Delete functions can
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3.4.6

be applied to the selected inverter or to all inverters. If you edit the
inverter when the "All Inverters” radio button is selected, then all
inverters in the current design will be changed to the manufacturer/
model you selected in the edit dialog.

To use inverters from other designs, see Multi-Design Inverters|eol.

Inverter Strings

The Add and Delete functions will only be available after you have
selected a particular string in the detail window/ss). (You cannot select
a string by merely clicking on the inverter name, but you must click on
the specific inverter string name.) When you have selected a string,
the "Selected Inverter or String” window will show the string name
that has been selected and these buttons will be enabled.

Automatic Restring

This function will reassign all modules to inverter strings using the
exact values given the two boxes above the button (the first entry is
"strings per inverter" number and the second entry is the "modules
per string” number). For example, if you are using a Microinverter for
each module, then you would enter a 1 in each numeric box. New
inverters will be created, if necessary, and inverters with no modules
will be removed.

Enter System Losses

System Losses Window

The system losses is a percentage that is applied to the total system
output to arrive at a realistic energy production value for your system.
This method is a standard way of accounting for the various real-
world factors that can reduce the ideal energy production of the whole
system.

System Loss Percentaoe -
11.4.% [ Click to change

[ System Losses
?:urrent System Loss ]

System Losses window in the Stacked
Editor Navigator
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System Losses Categories

Edit the system losses categories by clicking on the button.

Soiling

Snow

Mismatch

Wiring

Connections

Light-Induced Degradation
Mameplate Rating

Age

Availability

System Losses

For information on this table see the PVWatts site:

1) Select the HELP link at the top to open a window.,

21 Select the SYSTEM INFQ link on the left,

3) Read "System Losses” and "System Losses Cateqories”

0.0
2.0
2.0
0.5
1.5
1.0
0.0

ERRE RN N ARE NNE N ARE N INE BANE R ARE B 2

3.0

%o
%o
Yo
Yo
Yo
%o
%o
%o

Yo

11.4 %

/] Use Default Values

Cancel

System Losses Categories

Default System Losses

e With a central string inverter the default system losses are 11.4%
e With Microinverters or PV Optimizers, the mismatch is set to 0%
and the default system losses are 9.6%

Shading Category

This system losses calculation differs from the NREL system loss in
that it does not include the a shading loss value since that is added

separately in PV Studio.

NREL System Losses Help

Link to PV Watts website(http://pvwatts.nrel.gov/index.php). To get

to the system losses information: 1) select the help link at the top,
2) in the new window, select the SYSTEM INFO link on the left, and 3)
read the "System Losses" and "System Losses Categories™ sections.
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3.4.7 Enter Site Image

This window gives you the option of adding a site photograph or a
overhead satellite map.

Custom Site Image

Load
Clear

et Map

Array Overlay

Add Array Overlay to Site Image

Remove Array

Tips

1. Adjust the Array Overlay image to your
site picture by using your mouse to drag the
corner points to the desired location.

2. If the perspective of the overlay looks
off, use the sliders below to adjust the
perspective stretching of the overlay image.
Experiment with the sliders to see the effect
they have on the perspective, Use the Reset

button to change the sliders back to the
default positions.

Perspective Adjustments

width left

width right

height top

height bottom

The module layout of this design can be placed over the site image.
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3.5

The example below uses the perspective distortion adjustments
shown above. The perspective adjustments are complex and you will
need to experiment a bit to use them. You can avoid the need for the
perspective adjustment by shooting a photograph that this
perpendicular to the side of the house.

No Module Layout Steps

The image below is the navigator for the no module layout option.
The other navigator is for the module layout option/ s,

Clicking on each of the buttons below will open a separate input
window where you enter information about your system.
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Solar Target Orientation

Madule Tilt
W/ Use Latitude

Tracking Fixed Angle

Module Crientation
Enter Compass Azimuth

True Azimuth

Dedination: -9d 22m (-9.367)
Windowed Access Period
Maonthly Window
u Entire Year

() Monthly Range

Hourly Window
(@) Daily

() Hourly Range

Shading
Equiprmient

System Losses

130.0 5

3.5.1 Enter Solar Target Orientation

There will be no solar target in this view, but the solar target
orientation windowl 17 will be the same as the one with the layout

options.

3.5.2 Place Site Survey Images

29

The commands to manipulate the surveys is the same as the site

layout pagel1s), except that the surveys will either be placed on a

generic background or on a custom site picture.
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The details for entering module and optimizer information is the same

For the no-layout option, specifying the inverters is much simpler.
You have the option of using one type of inverter and the option of
specifying the number of inverters. If you want to use one inverter
over multiple designs then select the "Use Inverter From Other

30 PV Studio 2 User's Guide
3.5.3 Enter Modules and Inverters
Module Information
Q) CELLS USA (Hanwha)
Q.PROL 315
325 Watts
[=h Select
Module Type
(@) Standard () Premium () Thin Film
Module Count 20 3
PV Optimizer
Use PV Oplimizer
Inverter Information
Fronius
Primo 6.0-1 (240V)
o000 Watts
[== Select
se Inverter From Other Design
Inverter Count 13
Module Information
as the module layout option/2ol.
Inverter Information
Design"” to select that option.
3.5.4 Enter System Losses

See the System Losses|zs] page in the Module Layout Steps.
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4 Creating One or More Traces

Creating a trace is the process where you take your captured image/ s
and prepare it for use by the analysis software. The trace dialog will
guide you through these steps. To start the dialog, click on the "Add"
link in the Navigator Shading Windowl/ 19l.

Trace Dialog Steps

1.Load Survey Imagels1)

2.Cropping the Imagels3

3. Calibrating the Image/ss]

4.Trace the Image Obstructions| o)

5.Enter Deciduous Areas|o] (Optional Step)
6.Adjust Survey Position|1] (Optional Step)

4.1 Load Your Survey Image

After you have clicked on the "Create Report” button in the Report
Creation Dialog, you will see the "Load Site Image" dialog box.
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-
|® Load Site Image

et ]

s ’H - « OS(C:) » data » splmages »
(-l - spimag

- | #,.| | Seorch splmdges 2 |

Organize ¥ Mew folder

S 55 === =
31-37 -5 5megJPG

185 linnmoore_Criginallmage_0.jpg

=~ [0 @

[t

ALPA A 22 Jan 09 012,jpg

File name:

~ | Jpegfiles ("jpg) ]
| Open Ivl [ Cancel ]

Select your image and click on the "Open" button to continue...

You also have the option of loading Solmetric Sun Eyel[ ool images.
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4.2 Cropping the Image

& Sasknr P arfaies e Tinaw Simei = Lo jx

Coreg Than hevuages

i
rer Sl I

gl o Pl P [doal = 105 LS2LY

Trace Wizard at the Cropping Step

Set All Four Crop Handles

The application uses the cropping step to determine where your
Pathfinder is in the image and how much skew has been introduced.
It is very important to set these crop points as accurately as
possible.

There are four crop handles (left, top, right, bottom). The software
tries to set the cropping handles but because of the complexity of
these images, they will not be completely accurate, so you must
manually finish this step. These handles should be dragged so that
the translucent box frames the outside of the plastic Pathfinder
housing.
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Bad Cropping Examples

Bad Crop #2 (cuts off part of the blue ring)

Good Cropping Example

Good Crop

Image Skew
Once you have set your crop handles, you can determine your image
skew by examining the "Height to Width Factor" on the bottom left of

the cropping control.

r Height to Width Factor (ideal = 1.0): 0.5553 1
A% )

<= Previous ‘

‘ Help

Height to Width Factor

If there is no skew, the height to width factor will be 1.0, meaning
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4.3

that the Pathfinder is a perfect circle. Once you are within 0.99, do
not attempt to adjust the cropping handles further to fix this. The
software will adjust the picture to correct for this skew.

Pad Image

Possibly you have taken a picture that is missing a portion of the
pathfinder, such as the bottom of the image. Using the pad image
link you can simulate cropping to the outer edge of the blue frame.
Adding space will allow the image to be cropped as if the whole
picture were present. However this is only an estimate for your
convenience, to be used to continue the analysis. Your best course of
action would be to go out to the field again and take new pictures.

Image Name

This is the label that will be attached to the survey in the survey list
and on the roof layout.

Notes

Whatever text you enter into this box will be displayed with the
image on the report.

Next

After the crop handles have been set to your satisfaction, click the

"Next" button to continue. This will take you to image calibration.

If you try to skip cropping, you will be notified that doing so is not
recommended.

Calibrating the Image

In order to properly analyze the Pathfinder image, the application
needs you to indicate the position of the level and its relationship to
the North/South line.
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Hem o o PreEvious et Cancel

Calibration Window

Calibration Instructions

Using your mouse, click and drag the reference point marked as
"Level™ to the center of the level. Click and drag the reference point
marked as "Below Compass” so that the red line passes directly
through the North/South points on the compass.

Level Reference Point

© SolarPathfinder, Co.
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Below-Compass
Reference Point

The "below compass” line will always remain at a fixed distance from
the level point. If you are using the keyboard to move the "below
compass" marker, the up and right arrow keys will move the point
counter-clockwise whereas the down and left arrow keys will move the
point clockwise around the image. If you do not set either the level or
compass reference points, you will be notified of the error with a
dialog box.

You can bypass the setting of reference points if by some slight
chance the picture was taken so perfectly that everything lines up by
default, but most likely that is not the case. The reference point
locations are crucial to the proper analysis of your image. It is
recommended that you click "No" and set your reference points

properly.

You will notice that there are gray lines drawn diagonally across the
picture. The intersection of these lines gives a visual indication as to
where the level should be. If the center of the level is offset from
this, this indicates that parallax was introduced into the picture. If
this difference is significant, it can have adverse effects on the
outcome. The software will make a reasonable effort to try to correct
this discrepancy. If the error is too great, you will be notified of this
with a dialog box.

Should you need to reset the reference points to their default
location, click the "Reset Reference Points" link on the bottom left of
the form.

The closer you get these reference points to the indicated position,
the more accurate the resulting analysis will be.
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Closeup of both
Reference Points

Once you have properly set the reference points, click the "Next"

button to continue.

Option Settings

The color and thickness of the level to compass line can be changed

in the Options User Interfacel s window.
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4.4

Image Obstruction Tracing

Trace: T mge

E AT

Start tracing here...

Trace Obstructions On The Survey Image

Preparing to Trace

You have 3 options for the image aspect ratio; pick the one that
maximizes the screen area of the image.

The "Trace the Image" page shows the trace image in a "rolled-out™
view (also called rectilinear view) as opposed to the traditionally
round "fish-eye" view of previous versions of the SolarPathfinder
Assistant software.

How to Trace

Starting on the left side, trace from left to right by clicking (with the
left mouse button) on the outline of shading obstruction. Each time
you click, you place a red circle, called a data point, which is used to
draw the line along the obstruction. Place as many data points as you
need to insure that the entire obstruction area is underneath the line.

Manipulating Data Points

The editor enables you to insert, move, or delete data points
anywhere along the obstruction line.

Insert Data Point
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4.5

To insert a data point in the middle of a segment, hold down the
control key (sometimes labeled "Ctrl" on your keyboard) and move
the mouse to a spot on the obstruction line until the mouse cursor
changes to an up arrow, at which time you left-click to insert the
new point.

Move Data Point

To move a point, place the mouse cursor over the point until it
changes to a hand and then hold down the left button and drag
the point to the desired location.

Delete Data Point

Hover the mouse over the point you want to delete, and when the
cursor changes to a hand, click on the right mouse button to
remove that point.

Clear All Data Points

This link gives you a clean state so that you can restart your tracing.

Enter Deciduous Calculation Information

This is an optional step.

The purpose of this step is to outline the areas of deciduous trees to
improve the production calculation for winter months.
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4.6

Entar Diacxduous Calcutabion
Indormnaton
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Two Deciduous Areas

Select Month Range

Use the two month boxes to select the month range during which
there will be no leaves on the deciduous trees.

Select the Deciduous Transparency

The numeric box is a percentage of the available sunlight that filters
through the branches of the tree. The default is 50% but it could be
more or less, depending on the thickness of the branches.

Add Deciduous Areas

You can add one or more deciduous areas. To add a deciduous area,
use the mouse to add points that surround the area of the deciduous
tree, this works similar to the drawing of the obstruction curve. The
area will be closed when the last point is the same as the starting
point.

Adjust Survey Position

This is an optional step that requires precise measurements to work
well.
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Adjust Survey Position Page

If you don't want to climb up on the roof, or if you don't have a roof
to climb up on yet, these adjustments enable you to mathematically
model shade many feet removed from the survey location.

To skip this adjustment, merely click on the Create Report button at
the bottom right of this form.

Enter Distance Regions (Steps 1 to 3)
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Outline the Collective Obstruction Objects

Use the "pencil'/cursor to outline each object (individually) by holding
down the left mouse button and "drawing" around each "pre-outlined”
shaded object. Once you have delineated an object and released the
left mouse button, the software will highlight that object and prompt
you to input the distance that the object is from the SolarPathfinder
unit. Each of the objects will be highlighted in a different color.
Continue to mark and give the distance to each object.

Enter Movement Distances (Step 4)

Below is an example of how to calculate the movement distances.
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Sketch of Movement Distances

The SolarPathfinder unit in the above sketch is located at the bottom
of a hill that is 20" lower than the building upon which the array is to
be placed. The building is 18' high. The point that the new trace is to
be projected is up the roof 2 more feet above that. Therefore, the
total height adjustment is 40 feet. That number is placed in the "Up"
input box on the left side of this page (under "Step 4" above).

The horizontal distance that the "point of projection” for the new
trace (on top of roof in example above) is from the Solar Pathfinder
unit is input in the appropriate directional box [i.e. North, South,
East, or West]. In the above sketch, this equals 57' from the unit to
the building and 3' from the side of the building up the roof. In our
example, the "point of projection™ for the new trace is due North of
the Solar Pathfinder unit. Therefore, the "60" should be put in the
"North" box.

NOTE: Your measurement work will be easier if you only move the
unit along the East/West or North/South axis.
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Adjust Button (Step 5)

Clicking on the Adjust button will recalculate the shading diagram
based on the adjustments you entered in Step 2. The Reset button
will undo any position adjustments you have made.

When you are done, click the Create Report button.

5 Reference
5.1 Installing Weather Data

Weather files are added in the installer, so whenever you find that
you need additional weather files, merely run the installer to add
additional weather stations.

|| Base Application (Required)
=- B Weather Files
Canada
|:| Europe
- | Sputh West Pacific
-] china
Space required: 17, 2ME D
T -] western Asia
-] India
|

Description

Weather File Selection List

An Internet connection is required during install time because the
weather files are downloaded from an Internet server. Because the
files are large, you may want to carefully select only the files you
need.

Below is a listing of the weather data files. Where the contents of
some of the files are counter intuitive, a partial list of the included
countries is appended in parenthesis.

Africa (4 MB)

Canada (5 MB)
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Central America (3 MB) (Cuba, U.S. Virgin Islands, Puerto Rico,
Martinique)

China (25 MB)
Eastern Asia (3 MB)

Europe (16 MB) (Northern and Eastern Europe, Turkey, Syria,
Israel)

India (5 MB)
South America (3 MB)

South Western Pacific (7 MB) (Australia, NZ, Guam, Fiji,
Philippines, Singapore, Malaysia)

USA AK-AZ (8 MB)
USA CA-CT (8 MB)
USA DE-HI (8 MB)
USA IA-IN (6 MB)
USA KS-ME (6 MB)
USA MI-MT (9 MB)
USA NC-NJ (5 MB)
USA NM-OR (7 MB)
USA PA-TX (8 MB)
USA UT-WY (8 MB)

Western Asia (1.3 MB)

The weather data has been grouped according to the grouping given
by the U.S. Department of Energy. Get more information at their
website: http://appsl.eere.energy.gov/buildings/energyplus/
weatherdata about.cfm

License Validation

The first time that you run the application, you will be greeted by the
License Validation form. If you purchased the Solar Pathfinder
Assistant for download, a serial number was sent to you at your
registered email address. If you purchased a physical CD, that serial
number should be located on a sticker on the CD case. Either way,
enter that serial number into the Serial Number text box. The value is
case sensitive, so enter it exactly as it appears on the CD case label.
If you copy your serial number from the email into your clipboard
(using Ctrl-C) then the serial number will be automatically copied into
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the text boxes when this window opens.

If you want to register later, just click on the Evaluation button. You
can always come back to this screen by using the HeIpIRegister@
menu command.

rTIi_ License Validation

In order to validate your copy of SolarPathfinder PV Studio, please enter the serial number. If you
downloaded this program from the Internet then the serial number is incuded in your confirmation
email, Otherwise, if you purchased a CD, the number is on the CD case.

Once you have entered this information, dick on the Validate button,

If you are still evaluating the product, you can run with reduced functionality by clicking the “5till
Evaluating” button,

Enter your license information

Internet connectivity is required duning registration

Serial Mumber |

Register with the given serial number (icense)
Upgrade License | Upgrade an old license (one that starts with SPAS or earlier)
Recover License | Go to our website to recover a lost license

Still Evaluating IUse this program in Evaluation mode

License Validation Form

Once the serial number has been entered, click the Validate button to
validate your purchase and generate your license file. If you are
simply evaluating the product before purchasing, click the Still
Evaluating button. Note that the PDF Report is disabled in evaluation
mode.

During license validation, you must have an active internet
connection. Also note that you will only have to validate your license
once. After successful validation, you will not see this form again.
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PV Studio Main Form

Once you have a completed design, your Main Form window will look

something like this:

e '“—='1| 3 Menu Bar i

Cre=ign Status

= : £ Energy Production [ = Window
_‘1 Location !.— = ' :

T Windo £ ‘ . [[ Window

— o o 1 i i

Editar

Mavigator
Windaow

Equipment
Cretail
Window

b

Solar Target Editor
Window

Anatomy of the Main Form

e Menu Barm

e Location Window/e1]

e Energy Production Window/s2)

e Design Status Window/ e4]

e Stacked Editor Navigator Windowl/ e1]

e Solar Target Editor Window/ eo)

e Equipment Detail Window/sa]

See Also: Windows Menuls2)
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5.3.1 Menu Functions

The Menu Bar is located at the top of the main form, directly
underneath the title bar.

File Edit Design Tools Options Windows Help

Main Form Menu Bar

o File[as) - Manipulate your report

o Edit[sol -Edit your report location

o Design[s] - Manipulate your designs

o Tools[s1l - For California sites, upload your design

o Options/s1 - Change various program preferences

o Windows/s2| - Show or Hide various main form windows
o0 Helplss3| - Registration, Update, and other program help

5.3.1.1 File Menu

The New and Open functions are also available in the QuickStart
window that is activated at program startup.

File Menu Functions

Closes an existing report
New and sets the editor to the
initial blank slate.
Closes the existing report
and opens a file dialog so

Open that you can select the
report you wish to open.
Close Work_s just like the "New"
function
Writes any changes you
Save have made to an existing
report to the hard drive.
Used to save new report or
Save As. . to save the currently
opened report under a new
name.
Creates the report as a PDF
file and opens a PDF reader
Create and to read the report. (This
View PDF function requires that a
Report PDF reader be already
installed on your
computer.)
Create and Creates a report in the CSV
View a CSV format. This includes
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File Menu Functions

Report

Export
Image
Shading
Data

Export
Horizon
Angles

Export Clean

Power

Obstruction

Data
Exit

5.3.1.2 Edit Menu

Location

everything from the PDF
report except for the
images.

Creates a CSV formatted
file with shading data that
can be imported into other
applications.

Creates a text file with the
".hor" type which is used
as input into PV Syst. It's
not known if this data is
still being used by anyone.
If you encounter any
problems with importing
this into PV Syst, please
let us know.

Creates a text file with the
".XML" type. This report is
used to input data for the
Clean Power website.
Saves the current report
and shuts down PV Studio.

The Location command is used to edit site specific information. The
location dialog window automatically opens whenever you create a
new report. See Enter Location Information| 7.

5.3.1.3 Design Menu

A report can have from 1 to 4 designs. These functions work on the
currently active design.

Design Menu Functions

Design Name

Copy

Delete

This menu function contains a
text box where you can enter
or modify the design name.
This creates a copy of the
current design. Since a report
is limited to 4 designs, this
function will have no effect if
your report already has 4
designs.

Deletes the current design. If
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Design Menu Functions
your report only has 1 design,
then this function has no

effect.
Combine Design This menu item is a selection
Output toggle that displays a check

next to this function when it
is enabled. When enabled,
the output in the production
graph windowls2 and also in
the report will show the
combined production of all
available designs.

5.3.1.4 Tools Menu
Optimal Orientation Tool

Search a range of orientations to find one that has the best energy
production for your location. More information.[e2]

Upload CSI

The CSI Upload function which is only available in California. See the
California Solar Initiativels4 for more details.

5.3.1.5 Options Menu

These menu functions are used to change various aspects of the
program behavior.

| Options | Windows Help
Disable Module Layout
+/ English
Metric
Preferences... Ctrl+5Shift+P

Options Menu Functions

Disable When this item is checked, the
Module report will not have the module
Layout layout step or the inverter

connection step. This is a faster
and simpler way to complete a
report.

English/MetricThese two measurement unit
items can be toggled, and the
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5.3.1.6

Options Menu Functions
active measurement unit will have
a check in front of the label.
English units are in feet or inches
and metric units are in meters or
millimeters.

Preferences... Opens a new tabbed form to
access additional aspects of the
program operation that can be
modified. See the Options Form[ el
for details.

Windows Menu

The main form consists of 4 dock-able windows that can each be
arranged, re-sized, or hidden. These menu functions provide a fast
way to show or hide each of the windows. The Restore Default Layout
function will restore all of the windows to a factory default setting.

| Windows | Help
' Location
"  Energy Production l
+ Design Status
+ Equipment Detail b

Restore Default Layout 3
i

Windows Show/Hide Functions

Windows Functions

Location Show or hide the
location window

Energy Production Show or hide the energy
production window

Design Status Show or hide the design
status window

Equipment Detail Show or hide the
equipment detail
window

Restore Default Layout Use this to place all
windows back to their
original position

Window Information

o Location Window/e1)
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o Energy Production Window/ e2]

o Design Status Window! e4]

o Equipment Detail Window/ ]

o0 Solar Target Editor Window/eo! (this window can't be hidden)

5.3.1.7 Help Menu

The help menu provides a collection of functions to help solve
problems with the program operation.

Contents F1
Printable Manual

Online Video

SolarPathfinder Website
Register
Register (Alternate Method)

Check for Updates
Check for News

Diagnostics
Report Error
Reset User Configuration

About...

Help Menu Functions

Contents Opens the PV Studio
integrated help file. The
context sensitive help
file can be opened on
any window by pressing
the F1 key.

Printable Manual Opens the default PDF
reader with the Solar
Pathfinder User's
Manual.

Online Video Opens a browser
window and takes you
to a page with PV
Studio instructional
videos.

SolarPathfinder Website Opens a browser
window and takes you
to the SolarPathfinder
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5.3.2

Help Menu Functions
Register

Register (Alternate
Method)
Check for Updates

Check for News

Diagnostics

Report Error

Reset User
Configuration

About...

home page.

Register your program
license.

Use the off-line method
of license validation.
Checks for the latest
version of this program
and gives you the
option to download it if
there is a new version.
Opens a window to
display program update
news.

Opens a window to
display locations of
important configuration
files.

Opens a dialog window
that steps you through
the process of reporting
an error: taking screen
shots, explaining the
issue, gathering
important files, and
submitting the report to
our server.

Returns the program to
a factory default setting
(This will remove any
company information
and images you may
have added).

Displays an information
form that contains the
program version number
and the EULA.

Equipment Detail Window

The Equipment Detail Window contains context specific information
depending on which Stacked Navigatorls1l window is active and

depending on what equipment is selected.
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Information In the Equipment Detail Window

0 Module Equipment Detail s3]

o Inverter Equipment Detail[se)

o0 Survey Equipment Detaillss]

o Insolation Map Equipment Detail s

5.3.2.1 Module Equipment Detail Window

This window is activated whenever modules are selected in the target
editor. The functions in this window only affect the selected modules.

Equipment Detail n X

Selected Module Motes Number of
modules selected f——

Selected: 1 Module
1 Soltech Inc. 15TH-215P

Use the drop-down list to
select an Inverter String

Delete Selected Modules
Change Orientation Select String /"',/ ccinn

of
Selected Modules Module Crientation Click on the button to
assign all selected
(0) Portrait () Landscape modules to the Inverter
- N String selected in the

- drop-down box

Fi
Change values in the
numeric boxs to reposition
the selected modules

pv' "y,
M

pesnd

Bl ik s B s vy

oy

Delete Selected Modules
This button will delete all selected modules.

© SolarPathfinder, Co.



56 PV Studio 2 User's Guide

Module Orientation

Selecting the "Portrait™ or "Landscape" radio-buttons will change the
orientation of all selected modules.

Assign to String

The "Assign™ button is enabled after a string has been selected from
the drop-down list. The effect of the button is to place all selected
modules into the string chosen from the drop-down list.

Reposition Selected Modules

Changing the values in one of the two numeric position boxes will
move the selected modules to that position.

5.3.2.2 Inverter Equipment Detail Window

This window is activated when the Stacked Navigator@ is at the
Inverters Window/ 23).

The inverter equipment detail window lists all of the inverters in your
design. For each inverter, there is also a list of strings attached to
that inverter. Each inverter is assumed to have at least one string.
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I Inverter 1; Enphase Energy M215-60-2LL-52% =
€ string 1 (1 module)
I Inverter 2: Enphase Energy M215-60-2LL-52x

@ string 1 (1 moduc) Clicking on the inverter

" Inverter 3: Enphase Energy M215-60-2LL-5 zelects just that inverter
£ string 1 (1 module) hﬁ[ :|
I Inverter 4: Enphase Energy M215-60-2L1-52x

@ string 1 (1 module)
I Inverter 5: Enphase Energy M215-60-2LL-52x%

&% string 1 (1 module) Clicking on an
! Inverter 6: Enphase E M215-60-2LL-52] [MVerter string
nﬁver .r nphase Energy e locte that
£ string 1 (1 module} inverter and the

1 Inverter 7: Enphase Energy M215-60-2LL-5 string
%@" string 1 {1 module)
I Inverter 8: Enphase Energy M215-60-2LL-52x%

€5 string 1 (1 module)
9 Inverter 9: Enphase Energy M215-60-2LL-52x%

%} string 1 {1 module)
i Inverter 10: Enphase Energy M215-60-2LL-52x%

€ string 1 (1 module)
9 Inverter 11: Enphase Energy M215-60-2LL-52x%
@ string 1 {1 module)
9 Inverter 12: Enphase Energy M215-60-2LL-52x%
£ string 1 (1 module)
I Inverter 13: Enphase Energy M215-60-2LL-52x

@ string 1 (1 module)

.‘j'- Inverter 14: Enphase Energy M215-60-2LL-52x

. &% string 1 (1 module) »
b o 8 P ans e - Frabiese Enged® M Ty Pt

3

|
[

. & & & & & & & & & & & &

f
{
J

Equipment Detail Window show Inverter Detail

Selection Protocol

¢ Clicking on the inverter name will select the inverter, but not any
particular string. This is an important distinction to remember if
what you want to do involves deleting a particular string.

e Clicking on an inverter string selects that string and the inverter it's
attached to. This is what you want if your task is to edit or delete
that particular string.
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5.3.2.3 Survey Equipment Detail Window

This window is activated when the Stacked Naviqator@ is on the
Shading Window/ 19 and a survey is selected.

Equipment Detail oL X
Mame: Morth East

Uinshaded Percent: 80 %

The unshaded percent figure tells you the average annual percentage
of available sunlight the site receives over the entire year. Another
way to look at this figure is that if your unshaded percent is 80%,
then you lose 20% of the insolation to shade, which reduces the
amount of energy your system can produce.

5.3.2.4 Insolation Map Equipment Detail Window

This window can be seen when the Stacked Navigator@ is on the
Shading Windowl[ 19l and a survey is not selected.
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Equipment Detail B x
Annual Insolation Percentage
84-30% T9-75% 74-70% 69-65%
54-60% 59-0%

Equipment Detail showing the Insolation legend

The legend above refers to the percentage of total annual available
insolation on the solar target as seen below.

The areas with a higher percentage of insolation get less shade. In
general, you will want to avoid the more shady areas of your solar
target when placing your PV modules.

e L. R . P . . .| .

°l
fe R NI S

Insolation map of the solar target.

Insolation Map Algorithm

The insolation map is calculated based on the unshaded insolation
percent of each survey. The points in between the surveys are
calculated using an Inverse Distance Weighting formula called
Shepard’'s Method.
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5.3.3 Solar Target Editor Window

The Solar Target Editor window is the default window that cannot be
hidden, and the main point of removing the other windows is to
provide maximum screen space for manipulating the roof objects in
the editor. If all the above windows are hidden, the program window
would now look like this:

Solar Target Editor Window with Navigator in Module window on the left

Stacked Editor Navigator

The window on the left side is called the Stacked Navigator Window
[¢1l and is used to manipulate the solar target editor.

Solar Target Editor Modes

The Solar Target Editor behaves differently depending on which stack
navigator window is active.

e Solar Target Size - This mode enables you to edit corner points
and no-module zones.

e Solar Target Orientation - This mode displays the no-modules

zones and the heatmap. It does not allow you to change anything in
the editor.

e Shading - In this mode you can create, edit, and place the site
shade images.

e Modules - In this mode you can created, edit, and place the
modules.
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5.3.5

¢ Inverters - In this mode you can't make any changes to the editor
window. The modules of the currently selected inverterlss or inverter
string will be highlighted.

e System Losses - No changes can be made to the editor window.

e Site Image - The solar target editor window is not displayed, but if
a site image[27l is selected it will be shown instead.

Mouse Shortcuts

= A right-click on any selected object (no-module zone, corner, survey,
& module) to delete that object

= A left-click on the solar target, outside of any module, will enable
you to drag a selection rectangle that you can use to select all
modules touched by the selection rectangle

Keyboard Shortcuts

= Arrow keys can be used to move selected objects
» Holding down the shift key while using the arrow keys to move
selected objects, will move the objects further

Stacked Editor Navigator Window

The Stacked Navigator window is attached to the left side of the Solar
Target Editor Window and cannot be moved or hidden. There is a split
bar between the Stacked Navigator and the Solar Target Editor that
enables you to change the width of the Navigator.

For best results, follow the commands from top to bottom.

There are two versions of the stacked navigator depending on
whether you choose to do a module layout|s] report.

Location Window

The site location window shows information about the solar target
site.
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5.3.6

Site
Redondo Beach, CA 90278
33.87, -118.37

Weather Station

Hawthorne-Jack Morthrop Field, CA, USA
33.92, -118.33

Distance: 3.8 Miles

Elevation: 65 Feet

Information About the Survey Site

e City

e State

e Zip Code (USA Only) or Country if outside the USA
e Latitude and Longitude

Weather Station Information

The following information about the selected weather station is
provided:

o City

e State

e Country

e Latitude and Longitude

e Distance to the survey site

e Elevation

Energy Production Window

This window displays the annual and monthly energy production
information for all designs in a bar chart format. The design bars can
either be side-by-side, or they can be stacked to show the total
‘o_rh‘oduction during a month for all designs; the Combine Design Output
so] menu function is used to set the bar chart type.

The legend under the bar chart shows the annual production for each
design.
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S00

450 -

2

g

AC Energy (kWh)
g ¥

n Sep

. Fabs Mar apr May b g

B oesign 1 (3,714 Annuat kwh) [l Design 2 (3,926 Annual ki)

Monthly Energy Design Bars are Side-by-Side

Encrgy Production

&

S00 -

400 -+

AC Energy (kWh)

P Fab B spr My e P aug Sap
B ©esign 1 (3,714 Annuat kwh) [l Design 2 (3,926 Annual kW) - Combined = 7,640 kwh

Combine Design Output has been set
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5.3.7 Design Status Window

The design status window provides health information about the
current design. In effect, it provides you with a task list of items that
still need to be fixed to get a workable design.

Severity Design 2
Q The maximum number of modules per string is 1
@ Enphase Energy M215-60-2LL-52x is a microinverter

Status Window with two status messages

Severity Levels

This is an informational status
message.

Warning message. The issue being
warned about should be resolved but
it might still produce a workable
desian.

Error message. The design is not
workable and the issue must be
resolved before the design can be
considered complete.

5.4 Options Form
Open the options form by selecting "Preferences...” under the Options
Menuls1).

The options form allows you to change the behavior of certain
program features.

Options Form Pages

o0 Generall &)
o Company/ es!
o Report Columns/ol
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o User Interfacel s

o Ideal Settings/[s)

o Sunpath Drawing] 7é]

o PDF Settings/ sl

o Experimental Options|7s)

5.4.1 General

Miscellaneous options.
General | Company iﬂmtcuhnns | user Interface iId-‘:aI*}e:hngs | Sunpsth Drawing iPDF Settings !Aw.sm'.r:-;.' Options |

& Show splach screen on startup
o Show CQuiddStart on startup

&' Indude Image Spedfic Cobumn Data In Report

o] Show Azmurthfaltitude Data
Angle estimator scheme
igh Default (South = 0 deg)

Reverse (South = 180 deg)

i Display Surpath Template with a White Badeground
Convert all existing Sunpath Template Images

Show Splash Screen On Startup
This setting displays a splash screen on program startup.

Show QuickStart On Startup

This setting displays a window near the middle of the program screen
when the program starts. Use this to quickly go to your desired task.

Include Image Specific Column Data In Report

Selecting this option will include the column data associated with
each site image at the end of the report. This is different from the
column data included with each design, which is a weighted average
of all the design images.
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Show Azimuth/Altitude Data
Select this to display the Azimuth/Altitude data associated with each
image in the report.

Azimuth/Altitude Data

Azimuth | Altitude (degrees) where North = 180 degrees. : : . :

o o) 1.0 a0 150 35 225 10 1185 |55 10.0 | 100 4.0
120 (ENE) 25 176 165 |-30 (S8E) 215 |15 155 |80 (WSwW) 85 |05 30
115 40 |70 18.0 |-25 210 {20 (150 (65 g0 |10 25
-110 6.0 5 195 1-20 205 31X (140 |70 8.0 115 20
105 75 |50 [ESE) 210 |15 195 |30 (S5W) 135 |75 75 |120(Whw) (1.0
100 90 |55 225 |-10 190 |35 {130 |80 70 |125 |os
95 ws |50 240 |5 1E5 |0 {120 |85 8.0

80 (E} 120 |45 (SE) 240 |0(S) 17.5 |45 (3W) [11.5 |80 (w) 55

5 115 |40 230 15 170 J 50 fﬂf.l 85 45
The chart above shows the height of obstructions every 5 degrees for
125 degrees East of South to 125 degrees West of South.
Angle Estimator Scheme

Pick your preferred Azimuth/Altitude orientation. This orientation
scheme is used on the sunpath template and also on the Azimuth/
Altitude table.

Display Sunpath Template With A White Background

Select to display the sunpath template with a white background and
black lines. This setting will save ink on a printed report. Changing
this setting will only affect images created from now on. Use the link
to change all images in the current report.

5.4.2 Company

The company option screen contains settings that allow you to
personalize your reports with your company name, logo and additional
information.
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| General | Company | ReportColmns | User interface | Ideal Settngs | SunpathDrawing | POF Settings | Advanced Options |

Chooss Company Logo...
Clear Logo
Company MName
Address
R T I
fpply company infarmation to current repart
t in Er t

Options Window with no modifications

[ General :"'c:wrpanv Report Colmns | User interface | Ideal Settings | SunpathDrawing | POF Settings | Advanced Options |

\Wake Forest, NC
USA

Report Footer Information Line
Visit us on the web at www.bobsolar.com (888) 555-1212

Personalized Comany Information
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Choose Company Logo

By default, each report that is generated will have the SolarPathfinder
sun logo in the upper left of the report. Should you desire to override
this, click on the "Choose Company Logo" link and select your
company logo file. The application supports jpeg, gif, bmp, and png
files. The logo will appear on the Cover Page and on the Page
Headers.

By:

Bob's Big Solar Panels
348 South Main Street
Wake Forest, NC
UsA

Company Name, Address, and Logo on the Report
Cover
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=
'l
w.-, .. Bob's Big Solar Panels g
\ ii% Site Report
-
Report Name ¢
Report Date 11/20/2012
Declination 12d 28m ‘;‘.
Location Redondo Beach, CA 90278
gt _514
Lat/Lons™" - a2 Q71 /118302
T - 4 e = “g o FP

Company Logo and Name on the Header of each report page

Company Name

If the company name is filled in, it will appear on the Cover Page and
on the Page Headers.

Address
Add up to 3 lines. Any lines left blank will not appear on the report.
This will appear on the Cover Page preceded with the "By:" label.

Report Footer Information Line

The report footer contains additional contact information or tag lines
that you would like to present to the consumer. This will appear on
the Page Footer.

Page Footer

Apply Company Information to Current Report

Company information is saved with each report. Changing company
information on the Options form will only affect new reports that are
generated. However, if you would like to apply the new information to
the currently opened report, click on the "Apply Company Information
to Current Report” link at the bottom of the form. Once the Options
form is closed, the report will be updated with the information.
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5.4.3 Report Columns

Columns that are checked will be included in the report. What follows

is

General | Company | ReportColumns | Liser Interface Ideal Settings | Sunpath Drawing iPDF Settings | Advanced Options
Select the columns to present on the final report

uf

ed| [ [d] [ (] [ (] [ (] [ ] i [

Description

a glossary of terms followed by a description of all the columns.

Unshaded % of Ideal Site

Ideal Unshaded Solar Radiation (kKWh/m?)
Actual Unshaded Solar Radiation (KWh/m?)
Actual Shaded Solar Radiation (kWhim®)
Deciduous Area(s) Scolar Radiation (KWh/m?)
CSI-EPBB Shading Derate Factor (%)
Unshaded % of Actual Site

Actual Site Efficiency

Ideal Site Efficiency

AC Enerqy Efficiency

Actual Shaded AC Energy (KWh)

Actual Unshaded AC Energy (kKWh)

|deal Unshaded AC Energy (KWh)

PV Solar Cost Savings

Definitions of the Source Data

Ideal - Refers to the best orientation for your site. Because of
various real world situations, it is often impossible to situate the
array in an ideal orientation. We use the ideal orientation as a
standard to which we compare the actual orientation of the array.
Orientation considers both Azimuth and Tilt. For the Northern
Hemisphere, the ideal Azimuth is 180° or true South, and for the
Southern Hemisphere it is 0° or true North. The ideal tilt is a little
more controversial. We consider the ideal tilt to be equal to
latitude if the whole year is being considered. However, be aware
that the ideal tilt could be very different if you are only considering
a particular range of months or if your site has unique weather
conditions. You can use the Optimal Orientation Toolls2] to
heuristically find the "best" orientation.

Actual - The actual tilt and azimuth of the array.
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Unshaded (Unobstructed) - The absence of shade during a
particular time period. We also refer to the shade producing object
as an obstruction and use the terms Unshaded and Unobstructed
interchangeably.

Shaded - The opposite of Unshaded.

(ldeal or Actual) Hourly Solar Radiation - The calculations use
hourly historical weather data to obtain this value. This makes it
impossible to use monthly average insolation data without
significant change to this algorithm. The solar radiation (or
insolation), is calculated for a tilted surface. Two calculations are
done: the first using the actual tilt and azimuth settings, and a
second using the ideal tilt and azimuth settings. These
calculations use the PVWatts V1 algorithm, which uses the Perez
method, to calculate the solar radiation on a tilted surface. All
significant sources of light are considered, direct solar radiation,
diffuse solar radiation, including extra diffuse radiation from snow
cover.

Deciduous Solar Radiation - This is solar radiation that gets
through the branches of trees during the winter time after the
leaves have fallen off the trees. The user enters this information in
the form of a percentage that is then applied to the Hourly Solar
Radiation.

Hourly Unobstructed Percent of Solar Radiation - Also
sometimes called the shading data, this is the percent of an hour
during which there is no shade on the site. This nhumber can be
calculated directly from a paper template where the outline of an
obstruction curve has been drawn. The unobstructed percent is
based on the amount of daily insolation received during the day
and the time at which the insolation is received. An hour of
unshaded sun during the middle of the day provides more
insolation than an hour of sun in the early morning, say from 8 to
9.

(ldeal or Actual) AC Energy - PVWatts is used to calculate the
AC Energy produced by the specified array at the particular site.
The "ideal" calculation uses the ideal orientation settings for
azimuth and tilt and no shade. The "actual™ calculation considers
site shade and the actual array orientation.

Unweighted - In regards to solar radiation, all the months are
calculated carrying the same "weight” (i.e. the radiation for
January with no shading will be given 1/12 of the % of the yearly
radiation, as will each of the other months. "Unweighted" is based
on monthly availability. Alternatively, "Weighted™ means that,
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although January shows no shading, its radiation may only be 2
kW/m2/day. Whereas June, with no shading, may have 5 kwW/m2/
day -- and be "worth" considerably more. "Weighted" is based on
actual output.

Definitions of Base Columns

Unshaded %o of Ideal Site

Column Title: Unshaded % of Ideal Site Azimuth = [180 or O] Tilt
= [latitude]

Description: This value is the average percentage of the day during
which there is no shade. The percentage represents ideal
insolation for the site. The ideal value does not come from the
ideal settings. For the northern hemisphere the ideal azimuth is
true south (azimuth 180) and for the southern hemisphere the
azimuth is true north (azimuth 0). The tilt is equal to latitude for
PV or Thermal reports and a tilt of zero for Ecological reports.

Ideal Unshaded Solar Radiation (kWh/m?=)

Column Title: Ideal Unshaded Solar Radiation Azimuth = [analysis
settings] Tilt = [analysis settings] kwh/m?2

Description: The total solar radiation that is realized at the current
site on a tilted surface (given the ideal azimuth and tilt), but no
obstructions. The total value includes the effective solar radiation
percent that is realized at the current site for the entire year.

Actual Unshaded Solar Radiation (kWh/m?2)

Column Title: Actual Unshaded Solar Radiation Azimuth= [analysis
settings] Tilt= [analysis settings] kWh/m?2

Description: The total solar radiation that is realized at the current
site on a tilted surface (given the actual azimuth and tilt), but no
obstructions. The total value includes the effective solar radiation
percent that is realized at the current site for the entire year.

Actual Shaded Solar Radiation (kWh/m?2)

Column Title: Actual Shaded Solar Radiation Azimuth= [analysis
settings] Tilt = [analysis settings] kwh/m?2

Description: The total solar radiation that is realized at the current
site on a tilted surface (given the azimuth, tilt) and obstructions.
The total value includes the effective solar radiation percent that
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is realized at the current site for the entire year.
Deciduous Area Solar Radiation (kwWh/m=2)

Column Title: Deciduous Areas Solar Radiation Transparency =
[percent]

Description: The total solar radiation that is realized from the
Deciduous Areas given the azimuth and tilt.

Unshaded %6 Actual Site
Column Title: Unshaded % Actual Site Azimuth= [setting] Tilt=
[setting]

Description: This column compares Actual Shaded Solar Radiation
with Actual Unshaded Solar Radiation.

Formula = (Actual site[azimuth & tilt] Shaded Solar Radiation) /
(Actual site[azimuth & tilt] Unshaded Solar Radiation)

Total Solar Resource Fraction (TSRF)
Column Title: Total Solar Resource Fraction (TSRF) Azimuth=
[actual setting] Tilt= [actual setting]

Description: Determines the actual site efficiency considering both
orientation as well as shading. This column compares the actual
solar radiation values against what could be realized with no
obstructions and with ideal orientation.

Formula = (Actual site[azimuth & tilt] Shaded Solar Radiation) /
(ldeal settings[azimuth & tilt] Unshaded Solar Radiation)

Ideal Site Efficiency
Column Title: Ideal Site Efficiency % Azimuth= [ideal setting]
Tilt= [ideal setting]

Description: Determines the efficiency of a panel location
considering only shading values. This column compares the ideal
solar radiation values with shading against what could be realized
without shading.

Formula = (ldeal settings[azimuth & tilt] Shaded Solar Radiation) /
(Ideal settings[azimuth & tilt] Unshaded Solar Radiation)
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Definition of CSI Column

CSI-EPBB Shading Derate Factor Percent
Column Title: CSI-EPBB Shading Derate Factor (%)

Description: This column is required by the state of California as
part of the California Solar Initiative (CSI). Actual shaded solar
radiation divided by actual unshaded solar radiation. Totals only
consider May-Oct.

Definitions of PV Watts Columns

Actual Shaded AC Energy (KWH)

Column Title: Actual Shaded AC Energy (KWH) Azimuth = [analysis
settings] Tilt = [analysis settings]

Description: The actual amount of energy expected from the array.

Actual Unshaded AC Energy (KWH)

Column Title: Actual Unshaded AC Energy (KWH) Azimuth =
[analysis settings] Tilt = [analysis settings]

Description: The unshaded (no obstructions) amount of energy
expected from the array for the given azimuth and tilt.

Ideal Unshaded AC Energy (KWH)

Column Title: Ideal Unshaded AC Energy (KWH) Azimuth = [ideal
settings] Tilt = [ideal settings]

Description: The unshaded amount of energy expected from the
array taking the ideal orientation settings into account.

PV Solar Cost Savings

Column Title: PV Solar Cost Savings [actual cost (i.e. $0.11 /
kWh)]

Description: The amount of actual savings that can be expected
given the shading and analysis settings.
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AC Energy Efficiency

Column Title: AC Energy Efficiency Azimuth = [actual setting] Tilt
= [actual setting]

Description: The Actual AC Energy divided by the Ideal AC Energy,
expressed as a percentage.

5.4.4 User Interface

These settings affect the calibration windowlss] visual elements.

General Company | Report Columns User Interface Ideal g
| | ! 3
LevelCompass Connector Color

5

LevelfCompass Connector Width
2 -]

. e
i = i
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5.4.5 Ildeal Settings

General | Company Report Columng | User Interface | Ideal Seitings | SunpathDrawing | PDFSettings | Advanced Options

Ideal Tit (deg)

[Use Latitude]

Use Latifuda

Ideal Azimuth (deg)

[Use Defauit]
By default, "ldeal” means that the azimuth is 180 deg south and tilt
is the same as the latitude value of the analysis site. However, you
may want to change these values for one reason or another. To do
so, enter the information here. This will be applied to all new reports.
Note that reports that were saved before this information was
entered will still use their old values for ideal tilt and azimuth.
If you have changed these values and would like to go back to the
default "ideal" settings, simply click the "Use Default” link beside the
appropriate text box.
When you create or edit a report, you can override these values. The
above values are used to "pre-populate” the report when you first
create a new report.

5.4.6 Sunpath Drawing

The Sunpath Drawing options page gives you some control over how
the sunpath diagram is generated. Each month curve on the
generated diagram is based on a representative day of that given
month. The mid-point day of the month is typically a good option, but
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certain jurisdictions might require you to use different values.

| General | Company | ReportColumns | User interface | Ideal Settings | SunpathDrawing | PDF Settings | Advanced Options
The positon of the month curves on the generated sunpath diagram is based on sample day of the month.
Some rebate apences might require that the analysis be done on a certain day of the month.

By default, the sunpaths are drawn based on the current vear, IF the sunpaths are not drawn correctly
for the current year, you can select a year that works for vou,

Lse Same Day Each Month Jarusary 17y 17
o Select Year February 16 August 21
2015

March 17 September 19
April 15  October 18
May 15| Movember 15

Restore Defaults
June 15 December 15

Use Same Day Each Month (January)

If this option is checked, all months will use the value entered in the
January text box.

Select Year

By default the sun's position for the current year is used to generate
the sun paths. If you would rather use another year as the basis for
solar position, enter it here. Make sure to enter in the full four digit
year value because a value of 08 would represent 8 A.D. rather than
2008.

Restore Defaults

Clicking this button restores the sunpath drawing options to their
factory default values.
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5.4.7 PDF Settings
Settings related to the creation of the PDF report.

General | Company . Report Columns User Interface Ideal Settings | Sunpath Drawing POF Settings | Advanced Options |
Font Sizes General Opbions
D faudt
g = i/ Use Smaller Site Images
Column Data Sotar Target Size in Pioels Per Foot
s 200 5 Default
Titles

A
123

Cover Page Tite
18

-
-

PDF Font Sizes

Default - This is the font size used everywhere except where the
following fonts are specified.

Column Data - This font is used for the column data.

Titles - This size is used on the page headers and various other
places that need a larger font.

Cover Page Title - Font size used on the cover page.

PDF General Options

Use Smaller Site Images

A large physical site may result in an image that cannot be written
to the PDF file. Use this setting to make the resulting site image
smaller.
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5.4.8 Experimental Options

This tab contains experimental options that are used to work around
known issues and it also provides a place for testing new features.

General | Company | Report Columns | Ussr Interface | Ideal Setbngs | Surmath Drawing | PDF Setings | Expermental Dptions
Disable OpenCy
-,f [izablz Inverter String over-vaoltage and over-wattage error dhaddng
v Disable Inverter String minimum moce count errar chedking
Use obsolet= PY Walts style derate method
Enable Shaded Diffuse Solar Radiation Production

Program Skin
DevExpress Style v Reset to Default Skin

Experimental Options

Disable OpenCV

OpenCV is used to aid in calibrating and cropping the site image. The
OpenCV libraries have been known not to run on some machines
which causes PV Studio to throw an unhandled exception. Use this
setting to disable the use of OpenCV.

Disable Inverter String Error Checking

Disables inverter string error checking. This assumes that the Inverter
iIs more tolerant of voltage boundary conditions than the inverter
specification seems to indicate.

Use obsolete PV Watts style derate method

The derate method has been replaced with the System Losses
method. Enabling this setting will revert the program to using this
older method of accounting for losses.
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Enable Shaded Diffuse Solar Radiation Production
Diffuse solar radiation will be added to the shaded are in the survey.

Program Skin

Experiment with different skins for the program appearance. The
button will restore the default skin.

5.5 Multi-Design Inverters

Multi-design inverters are inverters that have modules from 2 or more
designs. Each string can only contain modules from one design.

The image below is part of the inverters window]/ 23):

Inverters
Scope of the Inverter Command

(@) Ore Inverter (selected)

() All Inverters
(F ] Add
Click on this link to
add a multi-design
= inverter to this
~ design.
Multi-Design Inverters

Add Inverter From Other Desigr

The "Multi-Design Inverters" section will only
be visible when there is an available inverter in
another design.

Once you've added an inverter from another design, the equipment
detaillssl window will look something like this:

X

" Multi-Design] Inverter 1: SMA Solar Technology Sunny Tri...
@ string 1 {22 modules from the other design)
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Then, once you've added the modules from this design, the
equipment detail window will look like this:

B X
Wy [Mult-Design] Inverter 1: SMA Solar Technology Sunny Tri...
@ string 1 (22 modules from the other desian)
@ string 2 (22 modules)

The modules from this design have been added to
string 2.

5.6 Inverter String Calculations

Inverter string calculations are performed to determine how many
modules can be placed onto an inverter string and how many strings
can be supported by an inverter. These calculations are affected by
the annual minimum and maximum temperatures at your site in
addition to the electrical characteristics of a particular module and
inverter.

Sample Calculation

Solar Module Specifications for 1 Soltech Inc., 1 STH 260:
0 Maximum power at STC = 260 watts

Maximum power voltage at STC = 31.5V

Maximum power current at STC = 8.3 A

Open circuit voltage at STC = 37.5V

Short circuit current at STC = 8.7 A

Normal operating cell temperature = 50 °C

Power temperature coefficient = -0.48 %/°C

Voltage temperature coefficient = -0.37 %/°C

Current temperature coefficient = 0.09 %/°C

O O O0OO0OO0OO0OO0oOOo

Inverter Specifications for SMA Sunny Boy SB 6000:
Nominal DC Power rating = 6,350 watts
Efficiency: 96.8%

Maximum Input Voltage = 600 VDC

Maximum Input Current = 25A

MPP Voltage range 250 V - 480 V

» Maximum Operating Voltage = 480 VDC

= Minimum Operating Voltage = 250 VDC

o AC Voltage 240VAC at 60Hz

O O Oo0oOoOo

Location Specifications:
0 Historic annual minimum temperature: -12.2 °C
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0 Historic annual maximum temperature: 36.7 °C

Calculate the Module Max Voltage at Minimum Temperature
STC Temperature = 25 °C (constant)
Temperature difference = Lowest temperature - STC Temperature
=-12.2 - 25 =-37.2 °C
Open Circuit Voltage Adjustment = Temperature Difference *
voltage temperature coefficient
=-37.2 * -0.37% = -37.2 * -0.0037 = 0.13764
Max module voltage = Open Circuit Voltage * (1 + open circuit
voltage adjustment)
=37.5V* (1 +0.13764) = 42.7V

Calculate Maximum Modules Per String
Max modules per string = max voltage / max module voltage
=600V /42.7 V = 14 modules
(NOTE: this is also limited by nominal inverter DC power)

Calculate the Module minimum voltage at maximum temperature
Temperature above ambient = 40 °C (constant)
Voltage Adjustment = ((max temperature + temperature above
ambient - STC Temperature) * voltage temperature coefficient)
= (36.7 + 40 - 25) * -0.0037 = -0.1913
Minimum voltage = max voltage + (max voltage * voltage
adjustment)
= 31.5V + (31.5V * -0.1913) = 31.5V + (-6.026) = 25.5 V

Calculate Minimum Modules Per String
Minimum Modules per String = Ceiling(Inverter Minimum Operating
Voltage / minimum module voltage)
= Ceiling(250 / 25.5) = Ceiling(9.8) = 10
= 10 + 1 (NOTE: add 1 module to protect against voltage
degradation)
=11

Unaligned Roof Layout

Currently, modules can only be placed on a roof at an an angle
parallel with the bottom of the editor. The bottom of the editor
window always points in the direction of the Azimuth. This makes it
difficult to place skew-aligned modules on a roof. The example below
will show you how to work around this problem.

For this example we'll assume that the roof is oriented to Azimuth
215° which is 35° west of due south. This example also assumes that

© SolarPathfinder, Co.



Reference 83

the true Azimuth in the Solar Target Orientation Window is set to
180°.

The second step is to move the four corner points so that the
rectangular rooftop is rotated 35 degrees (this is were you enter the
angle appropriate for your roof) to the West of true south. You will
need to enlarge the workspace to accommodate the rotated rooftop.
You can use the arrow keys to do fine adjustments of the selected
corner points.

Below is an image of what you're trying to accomplish with the corner
points. You know the H and W of the rectangular rooftop and you
need to find x1, yl1, x2, & y2 to place the corner points in the
enlarged editor workspace.

x2 @ y2
.rl.l_l' gy, ._.__.--\--. - x-l
y1 / .
' T
.'-.. H -,
x1 =W * sin(35)
y1l=H * cos(35)
x2 = H * sin(35) &
/ y2 =W * cos(35) /
/ /
e : yl
“ ..I.-"f
%l L
35 degrees™ r
L \}ﬁ" x2

Here is an image of the workspace after it has been automatically
filled with modules that are oriented to true south.
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5.8

5.9

System Size Calculations
Equations for the system size calculations:

STC System Size = Number of modules times the module STC size
(rating)

DC System Size = STC System Size minus the shade losses

AC System Size = DC System Size minus the system losses

Module Selection Form

The operation of the module selection dialog shares many functions
in common with the inverter selection dialog. The first part of this
section will discuss only the Module specific features and the common
functions will be described afterward.
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Edit selected
equipment in your
custom database

Select factory or custom
database

Click on this button to copy the
selected module to your
custom database

base Selection Cust&/ﬂmbase
Custom Save A8 Custom Mew =

Equipment

@) Factory
Manufacturer Model Specifications
1 Soltech Inc. 1 5TH-215F Width: 3.2 feet, Height: 5.4 feet
35 Swiss Solar 5y kems & 1 5TH-220P STC Rating: 260.0 watts

35
Click in this column to

1 5TH-225P

Maximum Power Voltage at STC: 31.5V
Maximum Power Current at 5TC: 8.3 A

STH-230 Open Circui .
pen Circuit Voltage at STC: 37.5V
select the manufacturer § oy, 5o Short Circvit Current at STC: 8.7 A
STH-235 Mormal Operating Cell Temperature (WOCT): 50.0 °C

1 5TH-240 Power Temperature Coeffident: -0.48 %/ °C
Voltage Temperature Coeffident: -0.37 %/ °C

abakus Solar AG

AblyTek Co. Ltd 15TH-245 Current Temperature Coefficent: 0,09 %%/ °C
Abound Solar Inc. 1 5TH-250

Accusolarpower Co., Ltd. 1 5TH-255

AD Solar Energy {China) i1 5TH-260

Advanced Green Technole 1 STH{B20M

Advanced Solar Photonics 1 250

Advanced-Bioenergy 1 M Equipment Filters

Click in this column to
zelect a model

Advent Solar, Inc.,
AE Solar GmbH
AEET Energy Group
AET Alternative Energie T
Aide Solar Eneray Techno
Aimex Solar GmbH

AJIT Solar Ltd.

Akhter Group PLC
Albasolar S.r.l.

Albatech s.r.l.

Alen Solar AG

alfasolar Vertriebs-GmbH
ALGATELC Solar AG

Alien Inspired Technologie
A-L+ PRIMEX SOLAR Gmt
alkaSOL GmbH

Manufacturer Mame

Rating In Watts

Minimum Maximum

Filters in Effect

Mone

Select Cancel

Module Selection Form

Module Equipment Selection Features

< Specifications - this box lists data about the module. At a
minimum, the program needs the STC Rating and the module height
and width, but additional information is needed to perform inverter
string calculations/e1l.

< Equipment Filters:
= Rating In Watts - Shows only modules where the nameplate
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wattage falls somewhere in between the minimum and maximum
range. If the maximum wattage is O, then this filter is disabled.

See the Custom Module Editor] 7.

Common Equipment Selection Functions

By default, the first Model of the first Manufacturer is selected. The
details of the selected Model are listed in the Specification box near
the upper right portion of the dialog window. Select equipment by
first clicking on the Manufacturer name in the Manufacturer (leftmost)
scroll box. This will highlight the manufacturer name and list available
Models in the Model scroll box which is to the immediate right of the
Manufacturer scroll box.

< Equipment Database Selection - When the Custom radio button is
selected, you will be looking at equipment in your own custom
database. The Factory radio button shows the supplied database
which cannot be edited.

< Custom Database - Use 'New', 'Edit’, and 'Delete’ buttons to
manage your custom equipment database.

< Save as Custom - Clicking this button copies the currently selected
factory equipment into your custom database and opens an editing
window.

< Equipment Filters - These filters limit the equipment shown in the
Manufacturer and Model scroll boxes.

< Manufacturer Name Filter - The name entered here will match any
part of the manufacturer name. Only matching names will be listed
in the Manufacturer scroll box on the left.

< Filters in Effect - This lists all the filters that are being applied to
the current equipment view. If it is blank, then you will see the
entire equipment database.

< Select Button - Closes the dialog and sets the selected equipment
as default.
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5.10 Custom Module Editor
Enter or edit data for your custom module.

rTI'i- Edit Custom Module
Manufacturer
Model 15TH-215P
Width 38.976 1 in
Height 65.039 7 |in
STC Rating 215 5 |w
Open Circuit Valtage (Vod) 38.3 5|V
Short Circuit Current (Isc) 7.84 S A
Voltage at MPP 29 S|y
Current at MPP 7.35 5 A
NOCT 50 5| =C
Voltage Temperature Coefficent 0.37 5 8hfeC
Power Temperature Coefficdent 048 5 sefeC
Current Temperature Coefficent 0.0%9 5 %*C

Ok Cancel

All of the listed information must be entered in order to do string
calculations/sil. If a manufacturer does not provide all of this data,
particularly the coefficient values, then use the values from a similar
module.

5.11 Inverter Selection Form

The inverter selection dialog window shares some elements in
common with the module selection window. Read about the common
equipment selection functions| sel.
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Jm — o
Equipment Database Selection Custom Database
(@ Factory () Custom Save As Custom Mew
Manufacturer Model Spedfications
ABB OY Drives PY5300-TL-3300W-2 Power Rating: 3,700.0 watts
Ablerex Electronics Corp., Ltd. PVS300-TL-4000w-2 |  Effidency: 97.0 %
Advanced Eneray Industries, Ir || | [PvS300-TL4600w-2 | | Maximum Input Voltage: 500.0 VDC
) . Maximum Input Current: 10.5 A
Ajxcon Elektrotechnik GrmbH PYS300-TL-3000W -2 Max GDEFEItiI'IQ "."l:lltﬂgE: 00,0 VDC
Anhui EHE New Energy Tech. T PYS300-TL-6000W-2 Min Operating Voltage: 335.0 VDC
APtronic AG Itility Voltage Range: Min 180 VAC,
. Max: 276 VAC, (208, 240
g;;"::wer Co.. Ltd. Grid Frequency‘:EEDHz ar E}UHE
Baoding Sanyi Electronic Co. Ltc Design Motes:
Beijing Ecomn Energy Technology PV5300-TL-3300W-2 can support 1
Beijing Kinglang New Energy Te string with 16 to 17 modules
Carlo Gavazzi Automation s.p.a
changetec AG
Chilicon Power LLC
China Aviation Power Control G : R
Conergy AG Manufacturer Name
Connect Energy
Darfon Electronics Corp.
Dass Tech Co., Ltd. Fo s
Delta Energy Systems GmbH Minirnum Maximum
Diehl AKD Stiftung & Ca. KG i 03
Donauer Solartechnik Vertriebs
Dorfmiiller Solaranlagen GmbH Select Microinverters
EAI Elektro- und Automatisierur Hlter= in Effect
Eaton Industries (Austria) Gmbt
Eaton Phoenixtec MMPL Co. , Lt grid frequency = 60 Hertz
EFFEKTA Regeltechnik GmbH AC Output Voltage = 240
Elettronica Santerna
Eltek
Enecsys Limited
Select Cancel
P

Inverter Selection Form

See the Module Selection Formlssl for notes on other elements of the

above form.

Inverter Equipment Selection Functions

+ Specifications - This box lists specifications about the inverter. At
a minimum, the power rating is required, but other data is
necessary in order to perform inverter string calculations/sl.

< Rating in Watts - This will limit the displayed inverters to an AC
nominal rating between the selected minimum and maximum rating.
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If the maximum wattage is O then this filter is disabled.

< Select Microinverters - Filters inverters that have a maximum
wattage less than 500 watts.

< Filters in Effect - The grid frequency and the AC output voltage
filters cannot be changed in this form. These filters are set in the
Location Dialogl 71 where the AC Output Voltage is the same as the
Utility Voltage.

See the Custom Inverter Editor] sol.

See the Common Equipment Selection Functions|ss).

5.12 Custom Inverter Editor
Enter or edit data for your custom inverter.

rTIi_ Edit Custom Inverter X
Manufacturer
Model sunny Boy SB 6000 {240V AC)
Effidency 95,300 : b
Max DC Power o300 : W
Mumber of DC Inputs 42
Min Cperating Voltage 250 : v
Max Operating Voltage 430 : v
Max DC Voltage a00 : ]
Max DC Current 25 : A
Min AC Operating Range 211 : i
Max AC Operating Range 264 : i
Grid Frequency
v 60 Hertz 50 Hertz
Ok Cancel
A

All of the listed information must be entered in order to do string
calculations/ 1.
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5.13 Loading Solmetric Sun Eye Images

Solmetric Sun Eye images can be used in place of the SolarPathfinder
dome images. This process has been tested on the Sun Eye 210 unit
and it is not known if this will also work with the older 110 model.
Please let us know if you have any issues and we will do our best to
resolve the problem.

This program assumes that the Sun Eye images are in the session
folder and that the image names have not been changed. In
particular, we expect to find two matching files, 1) SkyNNFullRes.jpg,
and 2) SkyNN.sky, where NN can be 01, 02, 03, and so on. So, for
example, when you load an image with the name of SkyO3FullRes.jpg
and if we find a file named Sky03.sky in the same folder, the program
assumes that this is a Sun Eye image and will process it accordingly.

¢ My Documents » Solmetric » SunEye » Sessions » 2012 10 29.112818;5ession 2

Organize » Include in library - Share with « Burn Mew folder
Bitmap Image {3) CNT File (1) JPEG Image (3} SKY File (3) SON File (1)
) Syl SunRect.bmp | |custemer USent 0 Sly01FullResjpg &) SkyOL.sky |4 Session 2.50n
& Sky025unRect.bmp i Sky02FullResjpg @) SkyD2.sky
& Sky035unRect.bmp ! Sky03FullResjpg @) Sky(3 s
The JPEG files
are the images The corresponding
you can load SEXY file must be in

into PV Studio the zame folder.

L

Sample SunEye Session Folder

Once the JPEG image is loaded, you will skip the cropping and
calibration steps and go directly to the tracing stepl s9l.

5.14 What-if scenarios

To perform "what-if" scenarios, you can copy a current design, and
then edit any of your surveys and change orientation settings and
shading. For instance, you could see what would happen if you
removed a couple of trees in your sample image.
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Now, comparing the original report with the new report, you can
easily see the effects.

Month

January
February
March
April

May

June

July
August
September
October
November
December
Totals

PVWatts Unshaded Actual Solar Rad
% ldeal Site w/ Shading
Azimuth=180.0 Azimuth=180.0

Tilt=42.5 Tilt=42.5
KWH/m /day

27.36% 0.89

53.35% 2.19

90.72% 4.31

99.51% 5.03

98.81% 5.45

98.20% 5.57

98.57% 5.66

99.20% 5.44

99.61% 5.24

80.50% 3.79

38.98% 1.18

27.33% 0.82

76.01% -

Unweighted Effect: 81.95%

Yearly Avg Sun Hrs: 3.80

Original Report
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Month PVWatts Unshaded Actual Solar Rad
% ldeal Site w/ Shading
Azimuth=180.0 Azimuth=180.0
Tilt=42.5 Tilt=42.5

KWH/m /day

January 41.51% 1.36

February 63.80% 2.61

March 90.72% 4.3

April 99.51% 5.03

May 98.81% 5.45

June 98.20% T

July 98.57% 5.66

August 99.20% 5.44

September 99.61% 5.24

October 80.50% 3.79

November 57.75% 1.77

December 35.69% 1.07

Totals 80.32% Cy
Unweighted Effect: 85.04%
Yearly Avg Sun Hrs: 3.94

5.15

New Report

Examining the actual solar radiation with shading, you will see that
the "what if" scenario will increase your solar radiation exposure from
81.95% to 85.04%. Also, as a result of the change, the average sun
hours for the year is 3.94, which is up from 3.80.

Optimal Orientation Tool

If your survey location has a lot of shade, this tool will help you find
the best array orientation that will provide the greatest kwh
production over the entire year.

This tool only works on the site images so you will be asked to select
an image to analyze when you run the tool.

Because the tool needs to do a PVWatts calculation for each possible
orientation, it can take a long time to run. To make this iteration
faster, the tool requires you to give it the ranges of azimuth and tilt
it should check.

The azimuth values are always absolute and are not affected by the
hemisphere.

Azimuth Compass Values (both hemispheres):
0 = North
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90 = East
180 = South
270 = West

The tilt values are dependent on the hemisphere. In the north, use
positive tilts from the horizontal to point south. In the southern
hemisphere, use negative tilts to point north. The image below has
been filled in to tell the tool that the Azimuth range of 170 to 190
degrees should be checked. The step value tells it to increment the
step by 1.0, so it would check 170, 171, 172, ..., 189, 190. The step
values work the same way for the tilts and the numerically lower
value should be the start value.

The Total Steps value tells you how many unique orientations will be
checked with PVWatts.

The Estimated Compute Time tells you approximately how long you will
have to wait for an answer once you click on the Start button.

Ju- x
Start Range End Range Increment Steps
Azimuth 170 190 1.0 21
Tilt 33 45 1.0 8
Time Estimate Result
Total Steps: 168 Optimal Azimuth:
Estimated Compute Time: 10 sec Optimal Tilt:
Start

One point to look out for is when the result is on the azimuth or tilt
boundary set by you. When this happens, readjust the boundaries
and do another run.

The results produced by this tool do not alter the report. If you want
to make changes to the report you will need to note these results and
manually edit the report with the new values for azimuth or tilt.
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5.16 California Solar Initiative (CSI)

PV Studio has the ability to submit report data to the CSI web site to
determine the EPBB Design Factor and calculate the incentive. The
incentive information calculated by the web page will be included on
your final report.

To create a CSI report, you must first have a site within California
that is eligible for CSI. The eligibility is determined by site Zip Code.
Once an eligible Zip Code is entered in the Location Dialogl 7, a
checkbox will become visible near the bottom of the Site Location
Finder group.

Once the CSI checkbox has been "checked", the report has been
enabled for CSI.

See the Location Dialog[ 71 page to see what the checkbox looks like.

When the CSI checkbox is checked and after the Next Button is
clicked, you will see this input form:

The Following Data must be selected for C51
e (o P G Tl
Customer Type | Residential - |
Incentive Type EFEB -
Mounting Method .
Utility Type

Select the utility company you are serviced by. If the drop down box
does not contain a utility company then the site is not eligible for CSI
incentives.

Incentive Type

Currently only EPBB is supported by PV Studio. If you need PBI,
please contact SolarPathfinder Customer Support|7l.

Internet Access

When you generate your PDF report, Internet access will be required
to access the CSI website to obtain incentive information for this
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report. Once the data has been received, a new window will be
displayed with the information. Please examine this information
closely because some of this data is not processed by PV Studio.

¥ eengn 1 CS1EPRE Revolts —jojx
Fle -
[All FI:IHHM_ Abgask | Consismers | Prolessionals | Egupment | Resowces | Solar Basws | News & Media | Contasts
tive Calodston + CHE Standard BY
Incentive Calculator - C5I Standard PV ]
i; Save 23 0 POF
TPV Caigumley - Currial
Thie CEHEPEE calculaton is 3 bhot awaitabie by pafiopants of e S5 Program 1o determing the EPER Design Fador and
CHPY Lakultie - Aschived caloutabe an appraptiale incantrs kvel Based on 4 reasonable erpackition of peddtrmance for an indredusl Systern The CE-
MLESH P Caculator - Curmsst EPBES Caloutod Mas S50 Depn Crasied for CONSUMEN S 1o educae Tamrbede s on e oiBeenoed of aolar syalem Setagn
BNl b changes B the PV 275em's epeccabions will produce Gfferant kilowall hour resuRs ovar the courss of 3 yiar
MEASH P CHICUIDS - At Cibvged
Plagse b4 awaes T solus! pecfmancs of an instaled Py sysiem i Sased on numsrous tacors. induding some ladon
fither Selst Garratrg Testeongen theat iy not ba conssdead in e CSHEPES Calouliafor. Wiibs this calcutafior reles on indushn-standard assumplions, and
sar Documartson b5 driven By HREL's P Walts v 2 caloulafon, here may be offet faciors hat affed e cofput of voust P Syslam
Proposed Reference
Site smmumn;!
Prages Mams Dusign 1
TP Coos soeTe i
ity Radonda Baach Crange
Ly SCE
Cuslomer Trps Rasidential
Incentre Type EFB8
PV System Specifications:
P Wi 1SoRach 15TH-215-P
TI5.0W STC, 180.4W PTC, 100 6w F'TCJI.II
Furmisse of Madules ¥
Mounting Mathod *1" 1o & average stangol
DG Rabng (WY STC) 2.5800
D Rabag (Y PTC) 22TH
et Enphase Energy M2 15-60-5IE-530. JCMA
Thig mvediel iecuinet Me addBon ol & melsdisplay b3 qualily far
ik T8 pragiam The CBI paggram redsres el ll EPES
fEbemars instal 3«55 or Defles mater Pleaes reler o echon
533 of tha C5i Handbook or e Calfomes Enangy COMmEssion's
List of ENGiGin Syatem Pariormands batars
Bumbasr of i hars 12
everied EMciancy (%) 06.00 %
Shadng
Shading Derate Factors (%)
EETT N 13 £ [5]
Febiuary a2 100
March s 190
Al 94 100
My 00 18 -

CSI Website calculation results

You can also upload your data to the website at anytime by using the
"Tools | Upload CSI" menu function.

CSI1 Data on Your Report
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517

The CSI specific data in your report will look like this:

Design 1: California Solar Initiative (CSl) Resultsg

CEC-AC Rating 2.182 kW
Design Factor 93.028 %
CSl Rating 2.030 kw
Incentive Rate $0.25/Watt
Incentive $508
Optimal Tilt 17
Optimal Azimuth 180

CSI Excerpt from Report

You can enter data on the CSI site directly by going to www.csi-
epbb.com

CSI Errors

If your report has CSI errors, you will not be able to upload it to the
CSI website. There are several reasons for CSI errors:

e The site analysis location might not be in California.

e The site analysis location was entered using latitude/longitude
instead of zip code.

e The report was not configured to use approved panels and
inverters.

e The report does not have at least 4 trace images.

Paper Template Discrepancies

The application uses digital versions of the template for report
generation. If you do use a paper template on the Pathfinder unit,
you may notice some slight discrepancies between where you traced
the reflection on the Pathfinder image and where the report says that
the trace actually is. There are several possible reasons for this:

1. The magnetic declination that is used for rotation is exact. When
you manually rotate your Pathfinder for magnetic declination, it is
possible that the manual rotation amount differs from the calculated
rotation amount. As such, the paper template will be over or under
rotated when performing tracing. Note that this will not affect the
calculations as you will be tracing the reflection on the dome. The
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5.18

5.19

5.20

paper template location does not come into play when analyzing an
image.

2. Paper templates can shift. Although the paper templates fit onto
the level triangle relatively well, these templates can shift slightly
from handling. As such, the resulting trace may not agree with what
you can see by inspection. These errors will not be great. Note that
the error is in the location of the paper template and not in the
application. The application does not concern itself with the location
or orientation of the paper template.

3. Camera parallax issues. When you take a picture of the Pathfinder
unit, your camera should be facing directly down at the Pathfinder. If
you are taking the picture from an angle, you will introduce parallax
and the level will appear to be in a slightly different location. This
can easily be seen during the calibration step as the gray lines will
indicate where the level should be in an ideal picture.

Online FAQ

This FAQ answers questions about the SolarPathfinder Unit: Online
FAQ (www.solarpathfinder.com/faq).

Disclaimers
Equipment Database

We do our best to provide you with a reliable equipment database,
but unfortunately mistakes and oversights do happen. It is in your
best interest that you double-check the equipment specifications
provided by this database with the manufacturer data sheets before
building your design. SolarPathfinder cannot be held responsible for
any damage that results from the use of this database. Please notify
us immediately of any database errors at
assistant@solarpathfinder.com.

Technical Support

Should you require technical support, you can contact SolarPathfinder
via email at assistant@solarpathfinder.com or with a phone at (317)
501-2529.

You can also check out the web site (www.solarpathfinder.com) for
frequently asked questions and tips, as well as program updates.
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