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1.0 Glossary and Requirements

Glossary of Terms

Definition

Term

Project o A Project represents a specific location where an array (or arrays) will be designed and
installed.
¢ The Project is the highest-level structure in HelioScope; all Designs and Condition Sets are
created under a Project.
Design e A Design describes the physical layout of a solar array.
¢ A Design includes the modules used, the quantity and location of the modules, and how the
modules are oriented. It also includes the electrical stringing design, the conductors used, the
inverters used, and the location of the inverters.
Field o A Field Segment is an area of the design, used to define module layouts.
Segment o A user defines a shape, which is populated with modules based on a set of layout rules.
e A Design can consist of multiple Field Segments.
Wiring ¢ A Wiring Zone defines the electrical rules for the modules that have been laid out in the Field
Zone Segment.
¢ A Wiring zone consists of one or more Field Segments, an inverter SKU and quantity, and a
set of rules for how to connect the modules electrically (including the string size, conductor
size, and combiner box size).
¢ A Design can consist of multiple Wiring Zones, but a single Field Segment may not be split
across multiple Wiring Zones.
Condition | e A Condition Set describes the environment around the solar array.
Set ¢ A Condition Set includes a weather file, shading assumptions, soiling assumptions, and
temperature assumptions.
Shade ¢ A Shade Profile describes the shading patterns that result from nearby obstructions around an
Profile array over the course of the year.
¢ A Shade Profile consists of a series of 2D images that are spatially located around the array.
Each shade image will dictate if a module is shaded during that hour.
e The Shade Profile is generated from SketchUp, using a plugin available from Folsom Labs.
o Shade Profile are calculated every hour, every month, so they are able to represent a full year
worth of shading behavior.
Simulation | e A Simulation is an estimate for how much energy a Design will produce over a full year, based
on the environment defined in the Condition Set.
e Most simulations are based on hourly time intervals (8,760 per year).
Report e The results of each Simulation can be viewed as a report, which summarizes the production

of the corresponding Design under the given Conditions.
Reports will also show the calculation of system losses at each step in the process.

System Requirements

HelioScope is a web-based product that can be accessed from any standard modern browser.
Recommended browsers include Chrome, Firefox, Safari, and Internet Explorer 10. Internet Explorer 8 (or
earlier) is not supported.

www.folsomlabs.com 4
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2.0 Quick-Start Guide

Five steps to using HelioScope:

1) Create Project

2a) Create Design (Mechanical)
2b) Create Design (Electrical)

3) Create Condition Set

4) Run Simulation and View Report

(£ New Project

Project Name

SF Post Office

00 Evans St,

Description

Drag the map on the right to
the precise location of your

project

Center Map on Address

www.folsomlabs.com

1: Create Project

Select location using street
address or latitude-longitude

Hint: Can adjust map
position to center on
specific location

o 0 Ry S

Map Data l TermsofUse | Reporta map efror

Contact us!
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OHelioScope

© Project Overview [ Edit Designs Conditions Shading Sharing Reports

Project SF Post Office E

ach design encomjpasses all the eledtrical components of a field: the modules, inverter, wiring, optimizers, and layout.
Address 1300 Evans St, SF . A
% Designs 4
Description
Dedsign INameplate Actions
Owner Paul Grana
Nq designs yet

Last Modified = 9/3/13 6:58 PM

Location (37.7398284015, -122.381164689) (GMT -8)

@ Project Location

Zb(é;(iaart]e 3: Define Upload 4: Run
(Mechagr,mical Condition Shading Simulation &
Set (Optional) View Report

and Electrical)

.(' H eI ioscope & # Current Project B Open Design
Jor » "

Design 1 (Baseline)

2a: Create Design
(Mechanical)

fl Design Details

i

8

2 sem
N 1

Electricaly

Click to save and re-draw
modules

« back to list

§ Field Segment Details

Hint: Can create
multiple Field
Segments

./

; Potential Modules: 1,869 (523.3kW) |

v | Oundol IEEE

Description | Field Segment 1

Trina 280, Trina (280W, Full-Diode) v

[

Azimuth | 2

Tile | 15

Draw Field Segment on map by
clicking corners to create shape

Orientation | Horizontal (Landscape) =l

Racking | Fixed Tilt Racking =l

w

Bank Depth

Row Spacing

| d Module Spacing

Mapdata ©20132 Google|magey&£2013,DigitalGlo

www.folsomlabs.com 6 ( I
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OHelioScope

Design 1 (Baseline)

g Design Details
A

Important: You must
save Design before
exiting the Designer

5 R e v & -

N «wiring zones

Mechanical
3 Default Wiring Zone (1,046.6KWp)

|

Click to automatically
generate wires, combiner
boxes, and inverters

Clear

Description | Default Wiring Zone
Inverter (DC/AC 1.03) Count
<

Bus Gauge | GA2
&

Hint: Inverters and combiner
boxes can be moved by
AE 250NX. Advanced Energy ... x| | 4 dragging to a new location

Trunk Gauge | MCMS500

Combiner Poles | 24
String Gauge | GA10
String Length

Stringing | Alone Racking

L A

¢ 550& 4N Map data £20§36ooglelmageny©201 3, Digitall

3: Create Condition Set

& New Condition Set x
Description Condition Set 4
Weather Weather used to calculate the hourly performance of the array for a given year
_Shao‘mg Name Distance =
¥ e Map shows the
O i M S 1 .
Soiling Satellite TMY (prospector) .8 exact Iocatlon Of
i " SAN FRANCISCO INTL AP (tmy3) 8.6 each weather file
Cell Temperature ' OAKLAND METROPOLITAN ARPT (tmy3) 9.1
Nitsadn € HAYWARD AIR TERM (tmy3) 15.3
¢ Climate Zone 4 (epw) 235 b
Advanced
| = " CONCORD C 5505
(tmy3) Choose o
. MOUNTAIN weather file =
(tmy3) from the list of
¢ LIVERMORE nearby weather |21.0
€ NAPA CO. Al stations 334
S G . =l
Advanced: Can select shade patterns or modify
soiling, mismatch, and temperature assumptions
www.folsomlabs.com 7 I
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4: Run Simulation

SF Post Office 1300 Evans st, SF

© Project Overview A Designs Users Conditions Shading Reports
EibEc SRRastOMmcs For each Condition Set and Design HelioScope can run a simulation to see exactly how that design will perform.
Address 1300 Evans St, SF Condition Sets _—
Description
Condition Set 1 Condition Set 2 (SFO TMY3) Prospector, Shade
Owner John Doe
; Initiate simulation and
ast
Siodica Wl '20/13852°M generate report
Location (37.7399079291662, -122.38116602737)
(GMT -8)
Design 4 (Shorter Strings)
O Brolectiacation Select to view completed
<* Initializing
annual report
TVEW DESTEIT
& KWh/KWp
Hint: Can compare all reports € Performance
. . Rati
using these summary metrics - ate
Energy

www.folsomlabs.com 8 ( |
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3.0 Project

A Project represents a specific location where an array (or arrays) will be designed and installed. The Project
is the highest-level structure in HelioScope; all Designs and Condition Sets are created under a Project.

3.1 Project List
The HelioScope home page shows a Project list and link to create a new project.

A. Project list, in order
of last modified

B. Starred projects are
at the top of the list

Project

Des|gnS, ReportS, Designs Reports Users

OHelioScope

McQuaid Jesuit HS A -

4 16

and users for each - i (7] =
Project e 1 0 D e £ Support
D. Archive a Project B )u vicovileai 24 4

@ Come and See Us

E. Create a New Project

SF Post Office 2. C) 5

(o))
wu

We've got a full schedule this upcoming conference
season. DIop Us 2 line to schedule a meeting

Southwest Warehouse - - . NABCEP Continuing Education 1315
- g o] 3
- - - Conference March
Denver, CO 2012
cape town N n
- Greentech Media Solar Summit 14-16
. Phoenix, AZ April
Brisbane
Brisbane 2014

Toronto s} N Sandia PV Performance Modeling

DoooooDoDOoOpPAn

) May
Conference
N N 2014
Santa Clara, CA
Starbucks Santa Rosa
Intersolar Europe 24
Los Gatos Cafe ~ - Vunich, Germany Jun
Demo # 4 ) 2 01

www.folsomlabs.com 9
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3.2 Create Project

Create a project using a name and address. Center the (L hsw.Crmisct )

map on the area where the system will be designed, and
select “Create New Project”.

Drag the map on the right to
the precise location of your

project

Center Map on Address unn’h- | Tems ofUse | Reportemap etor

Close

A Project consists of several components that are created in the software:

A. Designs and Condition Sets are the core aspects of modeling, and the resulting Simulation Reports are
stored within the Project

B. Shade Profiles are created based on obstructions around the array

C. A Project has an owner, who can share the Project and control user access

OHelioScope

,C

Current Project

Victorville Jail victorvile,ca (&) (c A B) (A

© Project Overview @ Edit Designs Conditions Shading Sharing Reports
Project Victorville Jail Each design encompasses all the electrical components of a field: the modules, inverter, wiring, optimizers, and layout.
Address Victorville, CA - (REEw——

! ' & Designs &~ New
Description

Design Nameplate Actions

Owner Paul Grana

i C No designs yet

Last Modified  12/4/13 3:45 PM

Location (34.5621207731, -117.362811893) (GMT -8)

Q Project Location

www.folsomlabs.com 10
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3.3 Project Sharing

OHelioScope

HelioScope enables
sharing at the Project
level. Users have full

access to the Project, Jo wick, N
. . . NRO22
including read/write e
access to DeS |g ns @ Project Overview @ Edit Designs  Conditions  Shading ~ Sharing  Reports

Project Johnson &Johnson - New Brunswick Each user on the project has full access to all the properties. Only administrators can manage users, or update py
an d Re po rs. Address  1lohnson And Johnson Plaza New Metadaea,

Brunswick, N) 08933 eea—
& Current Users # Share
Description
User Role Actions
Owner Paul Grana

" c
Last

Modified 7/21/1411:30 AM

Paul Grana Admin
Location (40.4982699, -74.4427771) (GMT -5)

Sharing is controlled

under the “Users” tab:

A. Button to
generate a share
link

Q Project Location

@ Share Your Project u

B. Users list

C. Delete users P

D. The share link appears ina To share your project simply copy and paste this link and send it te any other user of HelioScepe:
separate window. Copy
and Send the Ilnk to http://helicscope. folsomlabs . com/projects/ share/ cefed2 2b187d8b122224be 555c4be dBb
collaborators (they must
have a Helloscope Warning! Anyone with this URL (and a HelioScope account) will be able to see all resources associated with

this project. Only the project administrator can add or remeve users, This URL will expire once it has been

account to view the
Project).

used.

Close

www.folsomlabs.com 11
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3.4 Project Management
The Project page shows all available projects:

A. Projects sorted by ¢ HelioScope
name

B. Click the orange ?

star to make a i
Project a “favorite” Projects complete listing

Projects represent a single planned installation (location). They effectively form the hub for all the work, you can share a project with other people on your team so they can see the designs you're

C- CIICk tO al’ChIVG working on as well as any reports you generate. E
projects (will not | T - | = proecruseng D 1 Archived
ShOW u p on the * Project Address Description Archive

Clicking the star toggles weather a projectis a
Home pag e) favorite or not. Favorites always appear first JCC Revised 3921 Fabian Way w
. S e e e JESSOLAR via LA BASSA NUOVA - IESOLO (VE) 2MWp JESSOLAR [ Archive |
archiving a project ensures that it does not —

D. Search projects FR—— |

that archiving a project does not delete it, or Fukuoka, KAMA -
based on name, hisd i [
dd Landfil 42°352.47°N, 71°14'51.32"W m
a ress’ or LCx London Example w
dESCI’IptIOH Linear Shading Test 1269 South Van Ness, 24110 w
fasa A fukuoka, japan Sales project w
E. Toggle check-box ‘ Sl
gg Maxim Integrated Products 160 Rio Robles, san jose, ca Carport System w
to ShOW arChlved B MecQuaid Jesuit HS 1800 Clinton Ave S, Rochester, NY [ = Archive |

PrOjeCtS «1234Es7agm

www.folsomlabs.com 12
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4.0 Design

A Design describes the physical layout of a solar array, including the module layout and orientation. It also
includes the wiring and conductor design and inverter topology.

A Project can have multiple Designs. Designs | lsers| Condions  Shading | Repor
Often, these multiple designs are

used to compare design alternatives,
or to model sub-sections of an array. SRR

Design Nameplate Actions

Design 10a (60-cell) 995.5 kw
Design 10a (60-cell, higher GCR) 1.20 MW
Design 10a (80-cell, pulled in) 1.14 MW
Design 10a (72-cell) 1.04 MW
Design 10a (thin-film} 918.0 kw
Design 10b (#12 AWG) 870.8 kw

Each design encompasses all the electrical components of a field: the modules, inverter, wiring, optimizers, and layout.

Each design includes a bill of
materials including the module
guantity, wire quantity, combiner

# Design Design 1 8 x

& Components

Component Name Count
boxes, and inverters = — P P —
Combiners None 28
Project Name Victorville Jail
Busses 0 AWG (Aluminum) 24(1,583.9m)
Project Description Strings 10 AWG (Copper) 275 (17,581.6m)
Module TSM-300 P14A (Trina Solar) 3575
Project Address Victorville, CA
Design Design 1 e
B 5 222 Field Segments
Nameplate Power 107.MW Description Racking Orientation Tilt Azimuth Spacing Bank Depth Modules Power
ACNameplats Power (load ST Field Segment 1 Fixed Tilt Horizontal (Landscape) 15° 180° 3m 3 3155 9465kw
Ratio) (107.3%) Field Segment2 Fixed Tilt Horizontal (Landscape) 10° 190° 1m 1 420 126.0 kW
Q Field Segments & Wiring Zones
Description Combiner Poles String Size Stringing Strategy
Default Wiring Zone 12 132 Along Racking

A Design requires both a Mechanical layout and
an Electrical layout, selected at the top of the
Design tool.

- OHelioScope

Design 10b (3m spacing)

Design Details o
Important: Each Designh must be saved (with f:'i @
the “Save Design” button) once it is finished. | Mechanical  Electrical Overlays

Design Summary

www.folsomlabs.com 13
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4.1 Mechanical Layout

A Mechanical Layout is based on Field Segments that define the areas to be filled with modules, and Keepout
Zones which define the areas to be excluded.

Generating a Field Segment: | o

1) Click points to create a Field
Segment shape il »

2) Define module layout & Mecharica E.'!:;,T!a. olfz.]ys
racking assumptions  cbaccons

3) CI|Ck “Update F|e|d Field Segment Details

Potential Modules: 3,786 (1,154.7kW) (Set Max

Segment” to populate the =50
Field Segment
4) If desired, set the maximum

SNV TY  Update Field Segmen|

Description = Field Segment 1

i { Suniva, MVX305-72-5-801 ,ﬂ
system size Asimah 180 @
5) Every line segment has a me(1s I8
grey C|rc|e that Can Create Orientation = Horizontal (Landscape)
i Racking = Fixed Tilt Racking ¢
a new point when dragged ramesoe(s . B[+ .

Row Spacing 9 ft|| Span/rise:35

Module Spacing 0.0328 ft = GCR:0.53

Setback 10 ft | Time of Day

Row Spacing Metrics: -

There are four ways to define the @ROW Spacing 9 ft|| Span/rise:3.5 112 ey e
spacing between modules: _ 2014-12-21 ]
A) Row Spacing is the back-to- Module Spacing 0.0328  ft | GCR:0.53 @

front spacing between rows Setback| 10 #|| Time of Day @ Sw:ﬁ'"e R

B) Span/ Rise defines the ratio

of the distance between rows over the height at the back of the module bank 10 9 (A

C) Ground Coverage Ratio (GCR) is the ratio of module area divided by the vV
surface area covered by the modules End Time

D) Time of Day specifies a day and time range without shade, based on sun A A
angles at the Project location 0z | oo | pm

All of the metrics are linked: any can be specified, and the others will be
adjusted automatically.

v v

Row Spacing: 4.8 ft
Span / Rise: 1.87
GCR: 0.68

'O Undo [ERSEVS @
. T v I
ack 10 ft| Time of Day
Eeovering

www.folsomlabs.com 14
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Generating a Keepout Zone: O He“OSCOpe
1) Toggle “Show Modules” to hide Design 21

modules Design Details

2) Draw Keepout shapes on map
3) Switch to Edit mode to modify or
copy the Keepout objects

Electrical Overlays

«backs~=ield Segments 1

Keep. 3 # Show Modules

4) (optional) Define setback distance ndd [[ETY shag 5

for buffer around the perimeter of

Drag akeepout to move, alt+draga

Keepout object kezftusfhw:’w

5) (optional) Define height of the st (TR
object for shade calculations Albeghs [0 |k

6) Define time range for generating S s
shade patterns Keepout t @ L

7) Save to re-draw modules Keepout 1 (5}

Field Segment Editing

Right-click on a Field Segment for a Design 3
menu of advanced controls: Design Details

www.folsomlabs.com 15

Select Move to drag the entire FEE S N
Field Segment T e Oeeen
Select Align Modules to Click, ;;:S::enwe‘aig

and the modules align to the point  J eocensai voduies:512 (153600

that was just clicked (with the top - | Duno |[EEETE—
left corner of a frame at the exact Desiion ] Feid Segment

point) | Canadian Solar, CS6X - 300M (300W) |« |

Hide Modules to see the imagery
underneath the modules

Azimuth | 180
Tilt | 15
Orientation | Horizontal (Landscape) ;I + Move
£ Align Modules to Click

Racking | Fixed Tilt Racking :l

B Hide Modules
Frame Size | 1 up 1

Row Spacing | 0.8 m

M Module Spacing | 0.01 | m

& Setback | 2 m

HelioScope User Manual
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Mechanical Layout Assumptions

HehoScope

" DeSIgn 24

: Design Details

i [

Mechanical Electrical Overlays

« back to list

Field Segment Details
Potential Modules: 1,464 (446.5kW)

PR IS [ Update Field Segment

Description | Field Segment 1

| Suniva, MVX305-72-5-801 (305W) | x|

Azimuth | 180
Tile | 15 2
Orientation H;zontal (Landscape) .:l

Racking [ F|xed T|It Rackmg j

Frame Size | 3 up || 4 | wide |

Frame helght Setback
Row Spacing | 35 | m | (3 up) ~ (1.5 meters)
AN R :

O\
AN

Module Spacing [ 001 | m

Setback | 1.5 | m |

Frame W|dth
(4 wide)

Glossary: Mechanical Layout

Term Description

Azimuth Angle | The orientation angle of the modules, following a compass: 90 degrees is East, 180 degrees
is South

Tilt Angle The angle of inclination of the modules. Zero is flat.

Orientation The direction that the modules are mounted in the racking, either vertical (portrait) or
horizontal (landscape).

Racking Type Indicates whether modules are mounted in fixed-tilt racking on a flat plane, or are mounted

flush to a roof in the same plane.
This effects the row-to-row shading (zero for flush-mount), and the thermal coefficients
(thermal losses will be higher in flush-mount).

Frame Size The number of modules in each frame, including the vertical (“‘up”) and horizontal (“wide”)
size

Row Spacing The distance (in meters) from the back of one bank of modules to the front of the next bank.

Module Spacing | The distance between adjacent modules in the same frame.

Setback The area around the perimeter of the Field Segment that is off-limits to modules

www.folsomlabs.com 16
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4.2 Electrical Design

Select the “Electrical” icon

for the electrical layout:

1) Choose inverter and
guantity

2) Confirm electrical
design assumptions

3) Click “Generate Wiring”
to generate electrical
layout, including wires,
combiner boxes, and
inverters

4) Inverters and combiner
boxes can be moved,
and the wires will be re-
routed

5) Percentage values next
to the conductors show
their total voltage drop
at STC. These numbers
are based on the wire
distances shown in the Designer. :

6) When finished, click “Save Design” Design Details _

OHelioScope
Design 1

Design Details [ Save Desig|

Mechanical Electrical

Overlays

K wiring zones

Default Wiring Zone (1,129.1KWp)

Description = Default Wiring Zone

Inverter (DC/AC 1.13) Cou

1 Advanced Energy, Solaron 500... | ¥ ‘ 2

Home Runs | 1/0 AWG (Aluminum), 1.2

Combiner Poles = 12 104.8 Amps @ |s¢

Strings | 10 AWG (Copper), 0.6%

String Length 22 987.8V @ Voc

Stringing | Along Racking

‘ - Select an Optimizer (Optional) -

Design 1

7) The drop-down menu of conductors shows the HH
corresponding voltage drop for each conductor. Mecavical s Fledrical —0vEnRy

«wiring zones

Default Wiring Zone (1,129.1KWp)

 ————
600 MCM (Aluminum), 0.3%
500 MCM (Aluminum), 0.3%
Descriptiol 300 MCM (Aluminum), 0.5%
4/0 AWG (Aluminum), 0.6%
E Invertel 250 MCM (Aluminum), 0.6%
Advanced Er  3/0 AWG (Aluminum), 0.9%
" 2/0 AWG (Aluminum), 1.0%
Home Run v 1/0 AWG (Aluminum), 1.2%
2 AWG (Aluminum), 1.9%
Combiner Pole, 4 AWG (Aluminum), 3.1%
6 AWG (Aluminum), 4.9%
String 750 MCM (Copper), 0.1%
- 500 MCM (Copper), 0.2%
String Lengt! 250 MCM (Copper), 0.3%
4/0 AWG (Copper), 0.4%
3/0 AWG (Copper), 0.5%
" 2/0 AWG (Copper), 0.6%
L-Selectang 3/ awe (Coppen), 0.7%
y 1 AWG (Copper), 0.9%
2 AWG (Copper), 1.2%
3 AWG (Copper), 1.5%
4 AWG (Copper), 1.9%
6 AWG (Copper), 3.0%
8 AWG (Copper), 4.8%
10 AWG (Copper), 7.6%
12 AWG (Copper), 12.1%
14 AWG (Copper), 19.2%

Clear

Combiner «» Recombiner (Line
Losses are at STC)

Stringin|

www.folsomlabs.com 17
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Electrical Layout Assumptions

OHelioScope

Mechanical

Bus Gauge
wiring zones (0 AWG)
Default Wiring Zone (208.3KWp)

O
a2 | Combiner poles String Length
(12 strings) (13 modules)
" D inti Default Wiring Zone F
escription (.

Inverter (DC/AC 1.04) Count /
. Advanced Energy, PVP 100KW-... |¥ || 2 String Gauge
) (#10 AWG) l)

Trunk Gauge | 500 MCM (Cooper} =]

Bus Gauge | 0AWG (Aluminum) =l

12
Combiner Poles ' '<

b

Stringing

k String Gauge | 10 AWG (Cobper) =l (Along Racking)
"
String Length | 13 '0 »
Stringing | Along Racking =l

BT N—

Glossary: Electrical Layout

Term Description

Trunk Gauge The conductor size between the re-combiner box and the inverter. If no re-combiner has
been configured, this is not used.

Home Run The conductor size between each combiner box and the inverter or recombiner.

Combiner Poles The number of strings connected to each combiner box. Important: If the combiner box
size is larger than the inverter, then the strings will feed directly to the inverter.

Strings The size of the conductor for the source circuits from the modules.

String Length The number of modules wired in series.
Important: If the Wiring Zone does not divide evenly into full strings, then the remaining
modules will not be included in the final Design.

Stringing The direction in which modules are connected to each other.
Direction

www.folsomlabs.com 18
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4.3 Managing Multiple Field Segments and Wiring Zones

If the Design has multiple Field Segments, they can either be wired in one or
multiple Wiring Zones. Click the “<< Wiring Zones” link at the top of the
Electrical control.

YHelioScope

Design 1
Design Details 2 Save Wiring

Overlays

Bl «wiring zones

Description | Default Wiring Zone

Inverter (DC/AC 1.07) Count
Advanced Energy, AE 250NX (2... b ‘ 4

Tevinls Cavien | SN MCRA (Fannas A =

Mt i _1_ o~

With one Wiring YHelioScope
Zone selected, all Design 1

modules in the Field  J§ oesizn oetais

Segments will be

= 3 7' /
; ; " Field
aSSIQned to Strlngs Mechanical Electrical Overlays = = - v Segment 1
as one group, and . BN =

& Wiring Zones £ Update [ NG
connected to the - =

inverter(s). In this Default Wiring Zone (1,0749KWp) | & B “'“/’4

case, modules will be [ 1reld sezment 1 9465k ~| Segment 2 SRS
. . . & IField Segment 2 (128.4kW) 2 :

assigned to strings in

the order that the Drag and drop field segments to change how

. th is wired together.
Field Segments are e ey’
listed.

- ~ugie

When Field
Segments are Design 1
assigned to Design Details
separate Wiring
Zones, each
electrical design is
independent.

Overlays

Wiring Zones < Update [ =0

Default Wiring Zone (946.5KWp) z

Field Segment 1 (946.5kW)

Wiring Zone 2 (128.4KWp)

{Field Segment 2 (128.4kW)

Drag and drop field segments to change how
the array is wired together.

rine. DigitalGlobe [ 10m s | TemofUse | Repori maparor

www.folsomlabs.com 19
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4.4 Shade Overlays

Use overlays to
compare the positioning
of modules relative to
shade patterns*:

OHelioScope

Design 1b (2.1m spacing)

B Design Details

= NN

A. Select the Shade stk Dl i
Profile and Overlays
t| mestam p Overlays allow you to add additional imagery to

help you design the array.

B. The shade pattern
the date & time will
be shown as an
overlay on the map

Sketchup Model

A

Victorville jail =)

Sketchup Render

111:30,15)an =l

Opacity

Note*: requires Shade
Profiles loaded via the
SketchUp plugin (see
“Shade Modeling”,
section 8).

www.folsomlabs.com 20 ( 1.
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4.5 Design Summary

From the Design

home, click a Design _

. /& System Designer amponents
A. Design name and
size . —_— Inverter AE 333N (Advanced Energy) @ 3(999.0 kw)
. . Combiners None 27
B. Location of Field Project Name ictorville Jail Busses 1/0 AWG (Aluminum) 24 (470.1m)
Segments on SR Strings 10 AWG (Copper) 260 (14,705.0m)
Project Add 13777 Air Base Rd, Victorville, CA Module TSM-240PA0S (Trina Solar) 3,766
map i res 92304
. . Design Design 10a (60-cell) -
C. Bill of materials, =5 eliezgmoric
includi DC Nameplate 9038 ki Description Racking Orientation Tit Azimuth IntrarowSpacing Frame Size Frames Modules
Inclu Ing "::‘N‘;’”EP‘E‘E(WG 999.0 kW (90.5%) Field Segment 1 Fixed Tilt Horizontal (Landscape)  10° 180° 2.5m 3x4 314 3,766
. io)
modules, wire,
combiners, and @ Field Segments e e
) Description Combiner Poles String Size Stringing Strategy
inverters Default Wiring Zone 12 14 Along Racking
D. Module layout
and wiring
assum ptlo ns
E. Fullimage of
Layout
F. Configurable list |

of Design details
to be shown in
image

# Modules

#Inverters @
_ Combiners

I Wiring

() Field Segments

_ Keepouts

Resolution
1200 x 900

YHelioScope —

www.folsomlabs.com 21
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4.6 Cloning

Use Design cloning to copy a design
from an original. (£ Add a New Design

Description Design 1 (3m spacing) (copy)

Clone a design | Design 1 (3m spacing) (1.07.7]

Cancel Create a New Design

Use cloning to create multiple Designs for detailed engineering analysis (ground coverage ratio, tilt, conductor
size, etc.):

Designs Users Conditions Shading Reports

Each design encompasses all the electrical components of a field: the modules, inverter, wiring, optimizers, and layout.

Design Nameplate Actions

Design 10a (60-cell) 995.5 kW
Design 10a (60-cell, higher GCR) 1.20 MW
Design 10a (60-cell, pulled in) 1.14 MW
Design 10a (72-cell) 1.04 MW
Design 10a (thin-film) 918.0 kW
Design 10b (#12 AWG) 870.8 kw
Design 10k (#8 AWG) 870.8 kW
Design 10b (#8 AWG, string inverters) 870.8 kw
Design 10k (15-tilt) 1.19 MW
Design 10b (3m spacing) 870.8 kw

Design 10k (String inverters) 951.8 kW
: ra e

www.folsomlabs.com 22
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5.0 Condition Sets

A Condition Set describes the environment around the solar array, including the weather conditions, shading

patterns, and soiling losses.

Weather:

A. Nearby weather stations are shown
on map

B. Weather stations are sorted by
distance from Project. The source
and class of each file is shown in
parenthesis

C. Select the desired weather file

Shading: If the Project has shading,
choose the Shade profile and/or Horizon
profile

Note: the Shade Profile must have first
been loaded (see Section 8)

Soiling: Confirm or adjust monthly soiling
losses.

www.folsomlabs.com

& New Condition Set

Description | [condition Set 1

Weather used ¢

Weather

Shading C Name Distance

- @ Satellite TMY (prospector) B 1.4 mi
Soiling
' EDWARDS AFB (tmys3, 11} 37.0mi

Cell Temperature

' DAGGETT BARSTOW-DAGGETT AP

(tmy3, 1) 37.7 mi

Mismatch

€ PALMDALE AIRPORT (tmy3, Il) 413mi
Somponents € RIVERSIDE MUNI (tmy3, 1) 426mi
Advanced € CHINO AIRPORT (tmy3, Iil) 240 mi
€ MARCH AFB (tmy3, Il) 463 mi

€ LANCASTER GEN WM FOX FIELD

(tmy3, 1) 50.0 mi

€ FULLERTON MUNICIPAL (tmy3, Il) 59.8 mi

& New Condition Set

Description Condition Set 1

Shadlng nclude models of any near-shade or horizon obstructions

Weather

Shading SketchUp Model i Select shading profile j

HelioScope uses a shade prof| Select shading profile hading on the array. This shading only impacts the
Soiling beam component of irradiang

Cell Temperature

Horizon Profile Select Horizon profile j

Mismatch The horizon file (imported from a Solmetric Suneye) defines the far shading of the array, and affects all modules equaly.
Mismatcl

Cancel

& New Condition Set

Description Condition Set 1

Soiling derates 10

Weather
jan
Shading 1

Soiling

Cell Temperature

& New Condition Set

Description Condition Set 1

Temperature Model used to determine cell temperature based on en

Shading

Cell Temperature Model | Sandia Mode!

Soiling

Edit Model Coefficients (Advanced)

Cell Temperature

Mismatch

Cancel
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Cell temperature model: Choose temperature model (HelioScope supports both the Sandia Labs
Temperature Model and the Linear Diffusion model used by PVsyst).
A) Click “Edit Model Coefficients” to view and modify the coefficients.

I s S| |
Mismatch: View or modify three & New Condition Set *

statistical mismatch parameters:
A. Difference in plane-of-array

Description Condition Set 1

irradiance (normally distributed) Mismatch

B. Module temperature differences shading A radistion | 50 = B ) remperature | 40 o
B H H H Soiling Variance Spread

(u nlform d IStrI bUtlon) sl Standard deviation around expected irradiance (normal Total degree spread centered around the modeled cell
C . Modu Ie manufactu rl ng tolerance Cell Temperature distribution) temperature (uniform distribution)

(uniform distribution). This has two Mismeteh

. e C  )inModule -2.5 % C Max Module 25 %

Inputs to account for positive- Components Tolerance Tolerance

tolerance mod u Ie bi n ﬂing . advanced t‘:;:r;md[‘::;a;r;;um specified maximum power paint ";:;:1;:1;:{::::;2:l;':;z;;letﬁezl maximum power

Cancel

. F T
Compongnts. Manage.the. & New Condition Set -
mathematical characterizations used
for each module or inverter. Description | Condition et
A. List of all modules used on any Component Characterizations

Design in the Project. shading 5
. . . Module SKU Characterization Description
B. If multiple PAN files are available sme =G
. . . TSM-240) \na Solar) RETC Charact , PAN{™ Validated by RETC 2012-02-17
(including a custom PAN file), - A T T T ’
configure then via the drop-down — EEERLIEED) || ek—
menu Components TSM-245 POSA (Trina Solar) Default Characterization, JAj Manufacturer, June 2012
Advanced JKM-225P (Jinko Solar) Default Characterization, Fu|
See Section 7 for additional information
. ¥L280P-35b (Yingli) Default Characterization, Fu|
on managing component
characterizations. e - - -
Cancel
& New Condition Set
Description Condition Set 5
Weather Advanced
Advan Ced hading Transposition Model Perez Mode =l
A. Choose the transposition model o The model used to convert horizontal diffuse to POA diffuse irradiance
(the mathematics used to convert wﬁ' - Solar Angle Source | Meta File LauLng =
d|ffuse Ilght tO effectlve Il’radlance) . o The location used for calculating solar angles. A
www.folsomlabs.com B B
Cancel
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B. Choose the location used for calculating solar angles (either the location of the weather file, or the project
location).

www.folsomlabs.com 25
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6.0 Reports

The Reports page shows the full set of Designs and Condition Sets that have been created in the Project.
Each combination of a Design and Condition Set can be Simulated to create a Report.

A. Click on orange
“Simulate” button
to trigger a
simulation

B. Blue progress bar
shows the status

of active Project

simulations o
C. Completed Descrption

Reports are Do

shown with a blue tast
button. Click to e
view the detailed
Report

D. The metric shown
on the completed
Reports can be
configured from
the controls below

Location

www.folsomlabs.com

@ Project Overview

OHelioScope

Victorville Jail victorville, ca

(& Edit Designs Users

victorville Jail
victarville, CA
Designs
Paul Grana
Design 1 (3m spacing)
11/4/13 11:05 AM

Design 1b (2.1m spacing)
(34.5621901489779, -117.36285873631)

GMT -8
¢ ) New Design

@ Project Location

26

Conditions Shading

Reports

For each Condition Set and Design HelioScope can run a simulation to see exactly how that design will perform.

Condition Sets New
Daggett, no shade E Daggett, with shade E
a A °
(1.07 MW)  simulate e
'- -' ca
coon@ (D ¢ N
& KWh/KWp
D © Performance
Ratio
 Energy
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6.1 Production Report

A detailed Report is available for each completed Simulation:

A. Summary metrics, [l Production Report: Design 1b (2.1m spacing) D & x

including energy
production,
performance ratio,
Performance | __ Project Description

and kWh/kWp A

B. Hourly results can Kwnkwp | 12000 _
be doWnIoaded in Weather DAGGETT BARSTOW-DAGGETT AP e E::f:g;b(z"lm
CSV format RS T S

C. Locations of Field
Segments shown on s

Simulator 34 (2eab8cd26a-ba2dcdb7bi0-
map Version da%9ed0cBe-6fddfdald?)

D. Download a PDF

report @ Monthly Production @ Sources of System Loss

E. Monthly production
values

@l Production # Design @ Edit 9 Field Segments

Production 2.321GWh Project Name Victorville Jail

Project Address Victorville, CA

1,000.0 KW (124.8%)

300k F

Shading: 0.9%

F. Chart shows loss T '[ \/ s
factors i ' o

G. Detailed loss tree P — wendnce 015
shows the total \
losses at each step o -

Inverter: 3.1%

Optimizers: 0.0% —_ _— Soiling: 2.0%

KWh
m

Temperature: 7.5%

Jun

of the irradiance and
energy Ca|CU|at|0nS % Annual Production
H. RECOI’dS Of Condltlon Description Output % Delta Description Daggett, no shade

& Condition Set

Annual Global Horizontal Irradiance 2,089.6

Set aSSu m tions Irradiance Weather Source DAGGETT BARSTOW-DAGGETT AP (tmy3, 1)
p (kwh/m?) POA Irradiance 2,304.8 10.3%
shaded Irradiance 2,284.6 -0.9% Solar Angle Location Meteo Lat/Lng
G Irradiance after Reflection 22196 -2.8% H
N Transposition Model Perez Model
Irradiance after Soiling 2,175.2 -2.0%
Total Collector Irradiance 2,175.2 0.0% Temperature Model Sandia Model
Nameplate 2718,8347
Energy
(kwh) Output at Irradiance Levels 2714,953.1 -0.1% Temperature Model RackType  a b Temperature Delta
Output at Cell Temperature Derate 2,511,579.4 7.5% Parameters Fixed Tilt 355 0075  2°C
Output After Mismatch 2,433,007.9 314% FlushMount | -2.81 -0.0455  0°C
Optimizer Qutput 0.0 0.0% .
soiling (%) J'FFM A M| )] J] A's 0O N D
System DC Output 2,395,742.6 -1.5%
System AC Output  2,321,264.1 34% 2/2)2 2/ 2]2/2/2]2 2|2 2
e R Irradiation Variance 56
Avg. Operating Ambient Temp 235°C Cell Temperature Spread a°C
Avg. Operating Cell Temp 344°C
Module Binning Range -2.5% to 2.5%
Simulation Metrics
Operating Hours = Module Characterizations Module Characterization
Solved Hours 4592 TSM-300 P14A (Trina Default Characterization,
solar) PAN
Component Characterizations Device Characterization

AE 250NX (Advanced Energy) Default Characterization

www.folsomlabs.com 27 ( I
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I. Bill of materials,
including modules,
wire, and inverters

J. Electrical design

assumptions

K. Mechanical layout
assumptions

L. Image of detailed
layout

www.folsomlabs.com

B Components

O,

AE 250NX (Advanced

Component Name

Inverter

Energy)
Combiners  None

Busses 0 AWG (Aluminum)

Strings 10 AWG (Copper)

Module TSM-300 P14A (Trina Solar)

@ Detailed Layout

Count

4(1,000.0 k)

32

28(2,152.1m)

320
(17.822.3m}

4,160

28

a4 Wiring Zones

Description Combiner Poles String Size Stringing Strategy
Default Wiring Zane 12 13 Along Racking
23 Field Segments @
Description Rackin entation Tilt Azimuth Spacing Bank Depth Modules Power
Field Segment1  Fixed Tilt Horizontal (Landscape) 15 180° 21im 3 3738 112 MW
Field segment2  Fixed Tilt Horizontal (Landscape)  10° 190° m 1 421 1263 kw
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7.0 Components

HelioScope includes three different component databases: modules, Inverters/optimizers, and wires.

Modules and inverters are organized in a hierarchy. The SKU represents the product (e.g., a Trina PC14 280-
watt module). Each SKU can have multiple characterizations, which define the product’s behavior. For a
module, a PAN file is a characterization, so a single module SKU can have multiple PAN files.

A. Access the library from
the Components menu

B. Search for specific
products

C. Click any module or
inverter to view its
details (see section 7.1)

D. Click “Upload Module”
to open PAN file
uploader (see section
7.2)

E. Click the orange star to
‘favorite’ a device. It will
show up on the drop-
down menu in the
Designer.

Wiring database details:

A. Select preferred wires (North American

wires (AWG) or metric)

B. Select to include aluminum conductors

OHelioScope

Component Library vodules

Q Search

Manufacturer

Module Name

Cell Technology

All

Only Show Favorites

Favorites will always show up
immediately in the Designer drop

down

B

= Modules
1
Name Manufacturer
Tile Red 210 1Soltech
1STH-215P 1 Soltech

Emerald Green 220 1 Soltech

1STH-220P 1 Soltech
Forest Green 225 1 Soltech
1STH-225P 1Soltech
1STH-230P 1Soltech
1STH-230 1 Soltech

1STH-230 (Horizont) 1 Soltech
Polished Marble 230 1 Soltech
1STH-235 (Horizont) 1 Soltech
1STH-235 1Soltech
1STH-240 (Horizont) 1 Soltech
1STH-240 1 Soltech
15TH-245 1Soltech

1 CTH.2AG (HArisanty 1 Gnltarkh

OHelioScope

C. Choose default conductors for the three

conductor runs

www.folsomlabs.com

Units

Component Library

= Preferences

American Wire Gauge (AWG) = A

¥ Show Aluminumy

Desginer Defaults

Trunk Gauge

500 MCM (Copper) =l

Home Run (Bus) Gauge C

0 AWG (Aluminum) =

string Gauge

10 AWG (Copper)

Cancel

29

i wires

Size
600 MCM
500 MCM
300 MCM
410 ANG
250 MCM
310 AWG
20 AWG
0AWG

2AWG

4AWG

6 AWG

750 MCM
500 MCM
250 MCM
410 AWG

n aws

2 -
Power

210
215
220
220
225
225
230
230
230
230
235
235
240
240

245

Material

Aluminu m
Aluminu m
Aluminu m
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Aluminu m

Technology
Si-Poly
Si-Poly
si-Poly
Si-Poly
Si-Poly
si-Poly
Si-Poly
Si-Mono
si-Poly
Si-Poly
Si-Poly
Si-Mono
Si-Poly
Si-Mono
Si-Mono

.ok

Units

American Wire Gauge (AW...
American Wire Gauge (AW...
American Wire Gauge (AW...
American Wire Gauge (AW..
American Wire Gauge (AW..
American Wire Gauge (AW..
American Wire Gauge (AW..
American Wire Gauge (AW..
American Wire Gauge (AW..

American Wire Gauge (AW..

Ame

American Wire Gauge (AW...

Bmarican Wira (auna (AW

rican Wire Gauge (AW...
ican Wire Gauge (AW...
Gauge (AW...

ican Wire Gauge (AW...

Vmp, Imp »
30V, 6.97A
29v,7.35A
28.5V,7.6A
293V, 7.47A
29V, 7.7A
29.6V, 7.58A
29.9V, 7.65A
28.8V,8A
29.9V, 7.65A
289V, 7.8A
30V, 7.76A
293V, 8.02A
30.2v, 7.87A
29.7V, 8.07A
30.2v,8.1A

2N AV 7 QRA

TResiscivity (@/m)
0000110236
0000132218
0000220472
000026378
0.000264436
000039042
0.000419947
0000528215
0.000839895
000133858
000212598
000004581
0.0000718504
000013609
000016072

e e =
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7.1 Component Detail

Detailed view of module or
inverter:
A. The key specifications

B.

E. The details of the module PAN file are shown in the “Raw Parameters” table.

are shown at the left
Toggle the orange star to
make the product a
‘favorite’

Choose the temperature
and irradiance levels for
viewing the |-V or P-V
curves

If multiple
characterizations are
available for the product,
choose the default
characterization. These

can still be modified in the

Condition Set of the
Project.

www.folsomlabs.com

28 TSM-240PAQ5, Trina Solar

= Spec Sheet
Name
Manufacturer

Power

Technology
Dimensions

Temp Coefficient Pax
Temp Coefficient Vsc
Temp Coefficient I,
Source

Last Update

& Other Characterizations

Default Characterization

Defazult Characterization

RETC Characterization (system defaul)

B
TSM-240PA05

Trina Solar

7.89A
Si-Poly (60 cells)

0.992m x 1.65m

11/213 1:31 AM

Type

D

Full-Diode

PAN

30

RETC Characterization (PAN)

(@l Modeled Performance

o

— 1000W/m2
— B00W/m2
600W/m2
— 400W/m2
o — 200W/m2
z — 100W/m2
5 \
B \
o
0 s 0 20 E 20 25
Voltage
Chart Type Legend Other Options
® Current Temperature Temperature
Power ® Irradiance —_— s
Irradiance (W/m?) Isc Voo Iwe Vip  Power dP/dT AV /dT dVocfdT
837 372 86 306 2405 -0.45% 0.47% -0.39%
800 670 369 627 308 1930 -0.45% -0.47% -0.39%
600 502 365 480 30 44, -0.45% 0.47% -0.40%
400 335 360 310 307 953 -0.45% -0.48%
200 168 350 151 302 458 -0.45% -0.49%
100 084 340 072 204 213 -0.44% 0.51%
Raw Parameters E @ Help
Madule Characterization Type PAN

Reference Saturation Current, lgrer

6.98928240381881e-12A
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7.2 PAN File Uploader

Use the PAN file uploader to import module characterizations.

1) Click “Add files” to browse
and select PAN files

2) The characterizations are
automatically matched to
modules in the database

3) View drop-down menu to
choose or confirm the
module used

4) If no match is found, a new
module will be created

5) Click Preview to view and
edit the characterization
details (see section 6.3)

6) Upload files to add them to
the database

7.3 Characterization Preview & Editing

The PAN Characterization page

shows the PAN details:

A. Default access rights are
private (only available to the
user), but can select Public

B. The PAN details
(coefficients and curves) are
shown for confirmation

C. Edit the characterization
name, description, and
module SKU

www.folsomlabs.com

& Module Upload x
Select any PAN files you have to add them to HelioScope. When we upload s PAN file we store it s 3 Module Characterization, which defines how s given module will perform under different
irradiance and temperature sssumprions. The Module frself is stored independently (0 one module may have many characterizations).
7 1P uplaad are privare by default.
Add files...
File Details Module Actions
sample_test.PAN mag”lﬁ;é“N':';”ggE” Will add SunGen, SG-NH 97-GG to your database
odel; SG-NH 57-
neoke Source: Manufacturer 2011 when saved.
Manufacturer: Silfab S,pA.
Silfab_SLA260M.pan M:;‘; ESL:;;M' 2R Silfab S.p.A. SLAZ60M (100.08) =l %
0468 Source: Photon DB 2012 Matched with an existing module
Manufacturer: Silfab S,p.A.
Silfab_SLA265M.pan M:;';‘EEL:;;M' it Silfab 5.p.A. SLA265M (100.0) =l %
OUGIKE Source: Photon DB 2012 Matched with an existing module
Manufacturer: Silfab
Silfab_SLA265M3A.PAN M:SZI‘EEL:;;N:E; Silfab, SLA265M (36.5%) =l %
052Ke Source: Manufactarer 2011 Matched with an existing module
Manufacturer: Lang Energy
ELSS;‘C(';BDPPAN Model: SLSM-230P x
- Source: Manufacturer
) 96)
Merufceurer: STION Suzhou Shenglong PV-Tech CO, Ltd., SLSM-230P (76.7%)
anufacturer:
STN140.PAN Moot 11 Create a new module
0.41KB o atched with an existing modul x
Source: Manufacturer Vatched with an existing module
. Manufacturer: Trina Solar
Trina_TSM_240_P0S_RETC.PAN e Trina Solar Energy Ca. Ltd, TsM-240PC0] %
051KB Source: RETC Matched with an existing module
£22 PAN Characterization Upload x
Name | Silfab_SLA260M.pan Access Rights
C € Public
Description | Source: Photon DB 2012 A Any user of HelioScope can use the Module Characterization from this PAN file
@ Private

Module | silfab S.p.A. SLA260M (1 EE.Eﬂ

Matched with an existing module

31

Only you can use the Module Characterization based on this PAN file

DOundo  Cancal
Silfab_SLA260M.pan (PAN
B module - pan ( )
N SLAZ6OM
e B [ Modeled Performance
Manufacturer Silfab Sp.A.
— 1000W/m2
Power 2600W = 800W/m2
B600W/m2
— 400W/m2
Vimp 30.420V o — 200W/m2
s — 100W/m2
Voo 37.900v 3
I 9.070A
(= 8.550A
0 s 20 25 %0 E
Technology Si-Mono (60 cells) Vvoitage
Dimensions 0.99m x 1.65m Chart Type Legend Other Options
& Current £ Temperature Temperature
Temp Coefficient Prax -0.46%/°C Y Peaner O renciinnee. Ry
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8.0

Shade Modeling

HelioScope incorporates obstruction shading using SketchUp, a widely-used and freely available 3D modeling
program. SketchUp enables detailed geo-location through Google Earth. HelioScope integrates with
SketchUp via a software plugin.

8.1

Installing the Plugin

Download plugin: The SketchUp plugin for HelioScope can be found on the ‘Shading’ tab within any
Project. The SketchUp plugin file has the standard “.RBZ" extension and is compatible with both the
Windows and Mac versions of SketchUp . Download and save this file to your computer.

A note on compatibility: some versions of Internet Explorer will change the file extension to .ZIP while
downloading. If this happens, please rename the extension to .RBZ.

Install plugin: From within
SketchUp, open the System
Preferences window. On
Windows this can be found under
the “Windows” menu (Windows >
Preferences), while on Macs this
is located under the “SketchUp”
menu (SketchUp > Preferences).
From here, highlight “Extensions”
in the left menu, and select “Install
Extension.” Navigate to the RBZ
file on your computer and select
it. A dialog box will pop up to ask
if you trust the source; confirm
that you know and trust the
author. The installation will

System Preferences x|
Applicaﬁu:u_r_us ["]Ruby Script Examples -
SDF“F!E‘J'J"'W w|HelioScope Tools

o [10cean Modeling
Files [ |SolarMode! Tools
General [ |Utilities Tools LI
OpenGL —
Shortouts
Template
Workspace
Version:
Creator:
Copyright:
Install Extension. .. | 0K I Cancel

complete automatically, and the unpacked plugin will be added to your computer.

www.folsomlabs.com
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3. For SketchUp Make — Grant Permissions =
for Plugin Folder: In the latest version of — I
Object name:  C:\Program FilesSketchUp'SketchUp 2013\Plugi
SketchUp (known as “SketchUp 2013” or e e
“SketchUp Make”), an additional step is EACREATOR G
needed for the SketchUp program to access Si;fiTi“;m red 781-PC\ Administrators)
the plugin. oo RO e —'—jli
3.1 Navigate to the SketchUp Plugin :e:;ff":;:mo‘:‘* st Edt..
folder, likely at “C:\Program OWNER I Permissions for Plugins x|
Files\SketchUp\SketchUp e secuty |
2013\P|Ugln3” E:tafdnli:::;;::rds Object name:  C:\Program Files\Sketch Up\SketchUp 2013\Plugi
3.2  Right-click on the HelioScope plugin o G%';fii;:fofgf:w
folder, which will be named T || [
“helioscope_ext”, and select sl fdvanced 5
‘Properties’. i ——————
3.3  Select the “Security” tab and click the = _
“Edit” button to modify permissions. e =
3.4 A separate window will appear with a o e o :I
list of users. Go down the list of users, ot foercertent B .
and select “full control” for each user e T
in the box below for “Permissions for oKk | Comed | tob |
Users”.
4, Re-start SketchUp: at this point, SketchUp may need to be re-started.
5. Activate plugin: The HelioScope Plugin should show up in the Plugin menu under “HelioScope” >

“Shading Plugin”. If you do not see this menu option, ensure that the plugin has been activated in the
Sketchup Preferences pane described in step 1.b. The HelioScope plugin will show up as ‘HelioScope

Tools.’

¢ Untitled - SketchUp

File Edit View Camera Draw Tools Window | Plugins Help

\[/BOC|. &8

HelioScope

]

Shading Plugin

ZQAR|Z

www.folsomlabs.com
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8.2 Modeling the 3D Obstructions in HelioScope

The HelioScope SketchUp plugin requires a geo-located 3D model of the obstructions near the array.

#’ Add Location x|

Add Location. [Evier o ados o fersocto 5 e S |
1) Click the “Add Location”

button, which will open up an B o o et tim e ot

“Add Location” window Gt o by § Pl S s et s s G Et

2) Enter the PrOjeCt address or a | | 1 h ,.\! Start by searching for your model's location
latitude/longitude into the @ e -l i

dialog box and select

“Search”

The control box will now show
the Google Earth satellinte
image for the location.

#’ Add Location

|37 770510,-122 410704

Re-center the map and zoom
out so the entire project area is
in the box. Click “Select
Region”.

#° Add Location

[37.770510 -122 410704
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¢ Add Location

The control window will now show an active area,
surrounded by push pins. Size the active area to match
the array, including all relevant obstructions. When

finished, click “Grab”.

-
.
«
+
-
-
+
-

.

>

»

+

The satellite image will now be a layer in the

Edt View Camera Draw Tools Vindow Plugns Help

Eie
SketchUp model. [A/BOC| ¢LBLASFB2ARATR Sk €Y |
B/

®© O | @ orguor. shit=ren |

Create shade objects. Build the obstructions, including roof objects, nearby trees, and nearby buildings, in

the SketchUp model.

Pay attention to the locations and
dimensions of the objects. Use
the Google Earth layer to locate
the exact position of each object.

Best Practices for modeling shade in SketchUp:
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A. Only model objects (in SketchUp) that will cause shade on the modules. For example, if there is a vent
pipe below the module plane (and therefore has no impact on the array’s performance), then it should be
omitted from the 3D model.

B. Avoid modeling the modules themselves. Row-to-row shading is already calculated within HelioScope
based on the exact geometry of the modules.

C. Inthe cases where the modules will be raised from the ground (say, in a carport or canopy application),
create a raised shape (at the same height of the modules) across the entire array area. This will shorten
the shade patterns, based on the relative height of the modules versus the nearby obstructions.

? County of San Bernardinc, DigitalGlobe, USDA Fz

Standard 3D model of high-voltage powerlines
I

b=

3D model of high-voltage powerlines with vertical adjustment for raised modules

D. Beware modeling shade from wires. Shade from wires will often be diffused by the time it reaches the
modules, yet HelioScope treats all shade as binary. So a single pixel of shade will remove a module’s
entire DNI.

E. Inthe Z (height) axis, it may be easier to
adjust the zero point to the plane of the
modules. This may require the user to
shrink shade obstructions if the modules
are elevated from the ground level. For
example, say a 40-foot tall tree is near an
array on a 10-foot roof. The tree in
SketchUp would be 30 feet high,
representing the top 30 feet of the tree.
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8.3

1.

Importing Shade Profile Using the SketchUp Plugin

Initiate plugin and log in: Once the SketchUp obstructions are designed, select the HelioScope plugin
from the plugin menu. Log in to your HelioScope account.

Link to a Project and begin upload: The dialog box
will show the list of all Projects under your account.
Select the Project where you would like the shade
profile uploaded. Click “Link Model” to associate the
local file with the Project in HelioScope.

Run plugin: Click “Upload Shade Profile” to begin the
shadow rendering and uploading process. The
SketchUp plugin will run automatically, taking several
minutes. During the process, you can track the
progress via the status bar.

The plugin generates a series of 2-dimensional shade
patterns that characterize the shade patterns on the
array throughout the year. These can be viewed from
the Shade Tab in HelioScope (see Section 5.1), and
also in the Overlays section of the Designer (see
Section 4.4).

www.folsomlabs.com 37

T HelioScope Plugin

OHelioScope

Link this Sketchup Model to a Project

Once a 3D model has been linked to a project you can upload

near shade profiles for use in simulations.
Enter a name for this 3D Model

Victorville Jail v1.1

Description

Project

victorville Jail |

= HelioScope Plugin

OHelioScope

Uploading Shadows for: Victorville
Jail

Finished generating shade profile for month 4
Successfully generated 52 renders.

Rendering Progress

C]

Generating Shade Profiles Now
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8.4 Verifying Shade Patterns in HelioScope

After importing a shade profile from the SketchUp Plugin, the shade patterns can be viewed in HelioScope.

Manage the Shade
Profiles from the
“Shading”:

A. List of Shade Profiles
B. Link to download the

OHelioScope

Victorville Jail

. © Project Overview @ Edit
Plugin
. Project Victorville Jail
C. SketchUp Plugin User
Address Victorville, CA
Manual —
escrlptlon
Owner Paul Grana
Last 11/1/13 453 PM
Modified
Location (34.5621901489779, -117.36285873631)

(GMT -8)

9 Project Location

Designs  Users  Conditions  Shading | Reports
Shade Profiles allow you to evaluate the impact of near shade on your array. HelioScope uses a SketchUp plugin that enables any
SketchUp model to be tied directly to array performances. To get started, download the plugin below.

[ Shade Profiles

Name Description Renders Actions

B LD

HelioScope can use SketchUp models to calculate effects shading effects. To upload your 3d model from SketchUp to

HelioScope, we provide a plugin for SketchUp which allows you to tie any 3d madel in SketchUp to a project in HelioScope

A

Victorville Jail 167

& Download SketchUp Plugin

Install the plugin by downloading this file and adding installing it through the SketchUp Extension Menu After installing the
plugin, you will need to restart SketchUp.

Download Now @

C

For help setting up and using the plugin, download the manual

Each Shade Profile includes a full year worth
of geo-located shade images for a given 3D

[2a] Shade Profiles from SketchUp

design. Timestamp
A. Shade patterns are calculated for 7:30.15jan
every hour of each month 830,152

B. Each shade render is a black-and- 230,15 )an
white image of the shade pattern, 10:20, 15 n

based on the position of the sun and 11:30,15 an

the shape of the obstructions 230,15 an

330,15 Jan

The shade patterns can also be viewed in the 14:30,15an
Designer by using the shade overlays 150,15 Jan

functionality (see section 4.4).

Note that shading must be selected as part of
the Condition Set in order to be used in a Simulation.

www.folsomlabs.com
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9.0 Appendix

Glossary: Report Summary Metrics

Term
Production

Description
The total energy generated during the simulation, in AC MWh or GWh

Performance Ratio

Performance Ratio (PR) shows the percentage of total potential energy for the array
that is converted to AC energy.

Mathematically, the PR is defined as the AC power production, divided by the product
of plane-of-array (POA) irradiance times the system DC nameplate power.

KWh/KkWp

The specific energy — total simulation energy generation divided by the system DC
nameplate power.

Glossary: Annual Production Metrics

Term

Annual Global
Horizontal Irradiance

Description

The total irradiance that will fall on a flat plane at the location of the array. This is
aggregated directly from the weather file.

POA Irradiance

The total irradiance in the Plane of Array (POA), accounting for tilt and azimuth angles.
This is averaged across all modules in the array.

Shaded Irradiance

The total irradiance accounting for all shading (from horizon, row-to-row, and
obstruction)

Irradiance after

The total irradiance after accounting for reflection off the surface of the module (also

Reflection known as the Incident Angle Modifier, or “IAM” reflection).

Irradiance after Irradiance after module soiling is accounted for. Note that soiling assumptions are
Soiling made in the Condition Set.

Total Collector The total annual irradiance available to the modules in the array. This is averaged
Irradiance across all modules.

Nameplate The maximum potential power of the array, defined as the total collector irradiance

multiplied by the system nameplate power.

Output at Irradiance
Levels

The total energy output by the modules, after accounting for low-light effects and
module IV curve distortions.

Output at Cell
Temperature Derate

The total output of the modules, factoring in the temperature effects on the 1V curves.
This is the sum of the modules at their maximum power points.

Output After
Mismatch

The total energy output of the modules, factoring in all system constraints (e.g. series &
parallel mismatch, voltage drop, etc.).

Optimizer Output

If DC optimizers are present, this shows the total output of the optimizers, factoring in
their efficiency curves and principles of operation.

System DC Output

The total energy output of the DC system, accounting for all wire resistive losses.

System AC Output

www.folsomlabs.com

The total AC energy output from the inverters, taking into account inverter performance
losses.
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Questions or Comments:

Email: support@folsomlabs.com
Office: 415-729-4050

Folsom Labs, LLC
San Francisco, CA
www.folsomlabs.com

www.folsomlabs.com
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