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HelioBase® Tutorial

1. Introduction

About This Document (Tutorial)
HelioBase® is an application that predicts the generated output of the photovoltaic system (PV).
This document describes how to calculate the predicted generated output where the designer of
the photovoltaic system configures the PV arrays by verifying the shadow or reflected light. This
tutorial describes the basic operations: the program starts where the designer defines the location
of the system and sets the conditions of the meteorological data, defines the PV arrays, configures
the building layout, configures the equipment, and then, performs the calculations and verifies the

results.

You will learn basic operations of HelioBase® through these operations.

ONOTES

Data file used:
The following data file is used in this document.
@ Tutorial-01.stl: STL data file for the building model
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2. Starting HelioBase®

Operation: Start HelioBase®.

@ Default Programs 3
[ Desktop Gadget Gallery

& Internet Explorer

'; Windows Anytime Upgrade
z‘;‘ Windows DVD Maker

% Windows Fax and Scan
 Windows Media Center

(3 Windows Media Player

;ﬂ Windows Update

-4 XPS Viewer

simuser
Documents
Pictures
Music

Computer

1. Accessories

.. Games
1. Google SketchUp 8
| HelioBase

HelioB
F

Control Panel

Devices and Printers

.. Maintenance

Default Programs
| Startup

Help and Support

4  Back

| Search programs and |

@ HelioBase® starts.

(@D Click the Windows [Start] button, click [All Programs], then click [HelioBase®]-[HelioBase®)].

@ No-titlel - HelioBase

File View Help Language

Location | PV module candidate | 3D model | tree | Editing DB/

Latitude and longitude of spot to use for solar motion calculation

Latitude 8 "8 (5029 "= apimos

Longitude 3 31786 " = 11575496

Distance to meteorological data site.9.288 km

Google Maps | Meteorological data eraph

Change location
@ Solar motion calc. pnt.

Gt o/

©) Selected meteo. data prt

Selected meteorological data

Category Value
Enerebeus EnereyPlus Weather Data / U...
Country |Germany
State 5
Site name MUNICH
Timezone |@MT+01:00) W. Europe Standerd Time
Latitude(s) 48.130000
Longitude(s) 11700000
Alitude(m) 528
Meteorological selection
Search close site to Lat. and Lon. © Search site by search key () Search site by list
e Site Name DI o Lati [ Elevatii |
108660 |MUNIOH 481300 117000
111200 |INNSBRUGK 90 472100 113500 £
111500 |SALZBURG 1126 478000 130000
107380 [STUTTGART | 1842 486800 92200
160200 |Bolzano 1865 464700 113300 i
Moo |z 195.1 482300 142000
160220 |Paganella 2251 46,1500 110300
160400 [Tarvisio 2369 465000 135800
160370 |Aviano 71 460300 126000
160440 | Udine-Campo. 2842 480300 13.1800
107290 | MANNHEIM 2699 435200 25500
160080 |Treviso-lstra.. | 2785 456800 12.1000
160990 |TrevisoS An..| 2007 455500 121800
160340 |Vicenza 2858 455700 115200
115180 |PRAGUE 2042 501000 142800
071900 |STRASBOURG 2055 485500 76300 2
o i ] ) »
Import Meteonorm THY3 data Import meteo. data from exchange file
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3. Set the Location

Define the location (latitude, longitude) and the meteorological data to simulate the power generation.

Set the latitude and longitude
Operation: Set the latitude and longitude of the location to simulate.

@ Enter the latitude (degree, arc-minute, arc-second) to simulate in the [latitude and longitude of spot
to use for solar motion calculation] box.

Latitude and lonegitude of spot to use for solar motion calculation

Latitude |North <3¢ ° 55 81898 " = 24925626
Longitude [East  w| 135 47 ~ 44674 = 135795743

Distance to meteorological data site.370.232 km

(1) Select the latitude type (2) Enter degree and hour (3) Enter minute

(North, South). (positive integer). (positive real number).

@ Similarly, enter the longitude (degree, arc-minute, arc-second).

Latitude and loneitude of spot to use for solar motion calculation
Latitude |North «| 3¢ ° 55 31893 ° = 34925526

Longitude | East || 135 47 | 44674 | = 135795743

Distance to meteorological data site 370232-km

(4) Select the longitude type (5) Enter degree and hour (6) Enter minute

(East, West). (positive integer). (positive real number).
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Select the meteorological data

Operation:

@ Click the [Search close site to Lat. and Lon.] radio button.

Select the meteorological data for simulation.

@ The following [Meteorological selection] box shown. Click the [Search] button.

Meteorological selection

@ Search close site to Lat. and Lon. () Search site by search key () Search site by list

Search |

® The [Meteorological data site list] is updated. Click the line of the site near the location.

Click the [Select the selected meteorological data] button.

| Select the selected meteorological data |

m

IS[;te ,ngfne Distancelkm] « Latitude[deg] Longitude[dee] Elevationln ~
108660 | MUNICH 93| 48.1300 117000

111200 INNSBRUGK 930 472700 113500

111500 |SALZBURG 1126 478000 13.0000

107380 | STUTTGART 1842 4856800 9.2200

160200 | Bolzano 1865 464700 11,3300

10100 |LINZ 195.1 482300 14.2000

160220 | Paganella 225.1 46.1500 11.0300

160400 | Tarvisio 2369 465000 135500

160370 | Aviano 2471 46.0300 12,6000

160440 | Udine-Camp... 264.2 46.0300 13.1800

107290 | MANNHEIM 2699 495200 85500

160980 | Treviso-Istr.. 2765 4556800 12.1000

160990 | Treviso-S A.. 280.7 456500 12.1800

160940 | Vicenza 2858 455700 115200

115180 |PRAGUE 2942 50.1000 14.2800

071900 |STRASBOU.. 2955 485500 76300

< | i | 3

[ Import Meteonorm TMY3 data ]

[ Import meteo. data from exchanee file ]
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@ The [Selected meteorological data] box is updated to the data of the selected site.

Selected meteorological data

Category Yalue
EnereyPlus EnergyPlus Weather Data / U...

Set Latitude and Loneitude

Country Austria

State 2

Site name INNSBRUGCK

Timezone (GMT+01:00) W. Europe Standard Time
Latitude(e) 47.270000

Longitude(s) 11.350000

Altitude(m) 593
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ONOTES
[Location] — Screen configuration
The following shows the screen configuration of the [Location] tab.

21 No-titlel - HelioBase - | —— = - N =
File View Help Language
Location | P\ madule candidate | 3D model | Specifi tree | Editing DE|
Latitude and longitude of spot to use for solar motion calculation Selected meteorological data
@ Latitude It 3 15028 " = 48137508 Category Value |
Loneiude Eagt =) 1" W < TS 7k W‘Enevwﬂus EnereyPlus Weather Data / U...
Country |Austria
Distance to meteorological data site.98.037 km PR -
Gooele Maps | Meteorological data eraph | @ Sie e [INNSBRICK
e i Timezone [(GMT+01:00) W, Europe Standard Time
@—\ @ Solar motion calc. pnt Latitude(s) 47270000
ek latdlon il ©) Selected meteo. data pt. Longitude(s) | 11350000
R Altitude(m) 593
| Map | Satellite | -
Meteoralogical selection
/ J|| @ Search close site to Lat. and Lon. © Ssarch site by search key ) Search site by list
®
Select the selected meteorological data
T Ry z
106660 |[MUNIGH | 93 48.1300 117000 ‘
INNSBRUCK | 422700 113500 |
111500 |SALZBURG 1126 478000 130000 |
B | 107380 |[sTUTTGART 1842 486800 92200 |
160200 |Bolzano 1365 464700 113300
10100 |LINZ 195.1| 482300 142000
160220 |Paganella 2251 46.1500 110300
160400 | Tarvisio 269] () 465000 135800
160370 | Aviano 271 46,0300 126000
160440 | Udine-Camp.. 2642 46,0300 13.1800
107290 | MANNHEIM 2609 495200 85500
160980 | Treviso-lstr. 2765 456800 12,1000
160990 |Treviso-S A 2807 456500 12.1800
160940 |Vicenza 26538 455700 115200]
115180 |PRAGUE 2042 50.1000 142800
071900 | STRASEOL.. 2055 485500 76300 g
<[ : M ] »

[ Import Meteonorm TMY3 data | [ Import meteo. data from exchanee file |

[Latitude and longitude of spot to use for solar motion calculation]... Sets the latitude and
longitude of the location for the actual simulation.
[Selected meteorological data] ... Shows the meteorological data used for simulation.

@

@

@ In this tab, you can search location and get latitude and longitude, and check the selected
meteorological data point.

@ ...Shows the graph of the irradiance and temperature data of the selected meteorological point.

® [Meteorological selection]... Selects the method to select the meteorological data.

®

...Displays the list of the meteorological points searched in 3.
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4. Select the PV Module to Use

Operation: Select the PV module to use in the simulation.
@ Click the [PV module candidate] tab to display the PV module candidates.

K1 No-titlel - HelioBase -

File View Help Language
3D model | Specification tree | Editing DB |

| Location[ PV module candidate

@ Select [FieldLogic] in the [Manufacturer] list box.
Location | P module candidate | 40 mode| | Specification tree I Editi

Manufacturer [;Field Logiz i w

Model ID [SP-00 - Add -

ONOTES
Changing the value in the [Manufacturer] list box changes the [Module list] grid (screen center) to

the module list of the selected manufacturer.
Pmax Tolerance
Lower

Manufacturer D Maximum Current Maximum “oltage Maximum Short circuit Open circuit
jis] Power (] Power [ Power| current[A] voltage
62200

SP-90 90000

@ Select [SP-90] in the [Module 1D] list box.
Location | P module candidate | 40 mode| | Specification tree I Editi

Manufacturer [;Field Logiz i w ]

Mode! 1D |sP-90 ~ Add —->
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ONOTES

When the value in the [Module ID] list box is changed, the [PV module IV Curve] graph and [Temp.
Characteristic] graph at the bottom of the screen are changed accordingly.

[ Display marker PV module IV Curve Power — Voc Characternistic
25F T T T T T T Temp. Characteristic | —— Isc Charactedistic
D —_ T T T T T T
. __“"—“""-._\ =0 £
= ™ —60Z £l = ]
=1sF o |
% \ ﬂg E . “-._____han.____ _-_“‘hﬁ:____._.—
o 1r 1% B
= e
0sf \\ 20 E-zn— -\H‘:‘:— 4
1 1 1 1 1 I\. o & 1 1 1 1 1 1
o 10 20 30 40 50 60 -40 -20 0 20 40 60 20 100
Voltage (V) Temperature (-C)
@ Click the [Add] button.
Location | P module candidate | 30 model | Specification tree I Editi
Manufacturer [;FieldLngic v]
Made! 1D |sP-90 o] [Chu— |
® [SP-90]is selected in the [PV modules candidate] box.
| Location | PV module candidate | 3D model | Specification tree | Editing DB/
Manufacturer [FieldLogic v] PV modules candidate
Model ID (5P-a0 = s ([SP-90 / FeldLogic_|
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ONOTES
[PV module candidate] — Screen configuration
The following shows the screen configuration of the [PV module candidate] tab.

¥ No-titlel - HelioBase

- e W e Lo |0 [
File View Help Language

PV module candidate | 3D mode! | Specification tree | Editing DB|

T (B) v modes caname
Vodel 10 F"*“”‘*'ﬂm

Gurrent Maximum
Power(

Manufacturer D Maximum Short circuit
D Power W] current[A]

Open circuit Pmax Tolerance Pmax Tolerance

Volage Maximum
wer voltage[V] Lower [¥] Upper [X]

NOCT
[C]

Temp. Coeff. of
Pmax [§/:C]

Temp. Cosff.
of Voc [%/:C]

SP-90.190.000

< i, »
Display marker PV module IV Curve
S T T T T T T Temp. Characteristic
T T T T T
e, £ e
2 2f E
g \
e 1oz £ b \ @ ]
5 = o \ I
£ A e e—
. 5 d0& g
5 0F - 9
°
20 & 2F B
a0 E
@ | . | | L |
o 10 20 20 10 50 50 40 20 o 20 50 30 100
Voltage (V) Temperature (-C)
15 Il PV module was added to PV modules candidate. ls
= ——

@...Selects the manufacturer of the PV module.

@...Selects the PV module.

3...Adds the selected PV module to the PV module used in the simulation.

@...Deletes the PV module selected in [PV module candidates] from the PV module used in the
simulation.

®...Shows the PV module list of the selected manufacturer.

®...Shows the IV Curve (IV characteristics curve) of the selected PV module.

@...Shows the temperature characteristics curve of the selected PV module.
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5. Set the Layout

You can set the PV arrays and buildings (that cast a shadow) in the 3D drawing.

Set the PV arrays
Operation: Set the PV array configuration and place the PV arrays in the 3D drawing.
@ Click the [3D model] tab. The 3D model appears.
K1 No-titlel - HelioBase
File View Help Language

‘ Location || P module candidate [| 3D model | Specification tree | Editing DB |

' ' [ PR ¢ [ [

@ Verify that the PV module (selected in Chapter 4) is shown in the [PV modules] box (upper-left
corner of the screen).

-
K8 No-titlel - HelioBase
I

File View Camera Model view

P modules
[EF-91 7 FieldLogic

@ Click the [PV array placement] tab. The [PV array placement] tab appears.

-
K No-titlel - HelioBase
I

File View Camera Model view

P modules
SP-90 7 Fi

FY module placement || P array placement |

P place plane
P module iztallation type

Array mount v] [ Set B

10
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@ Set the parameters to place the PV arrays.
[PV array parameters] box
[Columns]: 10
[Col.Gap]: 10
[Rows]: 3
[Row Gap]: 10
[Tilt Ang.]: 20
[Bottom Hgt.]: 1000
[PV array placement parameters] box
[Planer Ang. for South]: 0
[Dis. Left Right]: 500
[Dist. Front Back]: 2000

| PV Module}v PV Array EPV String l Property l Material |

PV array parameters Tracker
Orientation Portrait v [None vJ
Columns 10 Col.Gap 10 Movable Ang+/- 45
Rows 3 Row Gap 10 P\ module install. type
Tilt Ane. 20 Bottom Het. 1000 [Array mount vl

PV array placement parameters

Planer Ang. 0 [Get Shadow Ratio ] Apparent time w

Dist. L/R 500 Dist. Front Back 2000

ONOTES
Parameters in detail
[PV array parameters] box
[Columns]: No. of PV modules placed horizontally
[Col. Gap]: Distance between the PV modules in the horizontal direction (Unit: mm)
[Rows]: No. of PV modules placed vertically
[Row Gap] Distance between the PV modules in the vertical direction (Unit: mm)
[Tilt Ang.]: Inclination angle of the PV array against the horizontal plane (Unit: °)
[Bottom Hgt.] Distance from the horizontal plane to the bottom of the PV array (Unit: mm)
[Tracker] box
[Tracker]: Type of tracker's movable axis (Select [None], [1-axis horizontally] or [1-axis skew].)
[Movable Ang.]: Movable angle of tracker's movable axis (Unit: °)
[PV array placement parameters] box
[Planer Ang. for South]: Angle counterclockwise of the PV array (front) if direct south is 0°.

[Dist. Left Right]: Distance between the PV arrays in the horizontal direction (Unit: mm)

11
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[Dist. Front Back]: Distance between the PV arrays in the "front and back" direction.

[Get by Shadow Ratio] button: Calculates and enters the value in [Dist. Front Back] which is the
distance by which the PV array in the back will not be "shadowed". The value is calculated based
on the specified date and time (Default: 12/22 10:00-14:00).

® Click the [PV array place.(Position)]button and move the [PV array place.(Position)] mode.

| PV array place (Boundary) ||[ PV array place(Position) |

® Setthe number of PV arrays. One PV array is set here. Set the following parameters:
[No of arrays L/R] 1
[No of arrays F/B] 1

[

PV array place.(Position) | Offset Height © No. of arrays L/R| 1 No. of arrays F/B

Pick a point to place PV arrays. o

@ Click any point on the 3D drawing.
The PV array is placed where the clicked point is the center of the lower edge.

| |
\ -

The PV array is placed.

Click the 3rd box above the origin.

Date 12/27 12:00 ‘ Date 12/27 12:00 ‘
Solar Altitude 31.75° Solar Altitude 31 75"
Solar Azimuth 063° Solar Azimuth 083°

ONOTESO

Camera operation in the 3D drawing.
Camera mode types and switching
In the [3D Model], the camera on the 3D drawing can be moved by using one of three camera
modes ([Pan Display], [Orbit], [Zoom]).

12
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3 []a ||

3D drawing or by selecting a mode: ([Camera] — [Orbit], [Pan Display] or [Zoom]).

The camera mode can be changed by clicking one of the icons above the

¥

Mouse drag: Moves the camera so that the clicked point rotates in the direction of the mouse drag.

[Orbit] mode — Operation

[Shift] key + Mouse drag: Moves the camera so that the clicked point moves in the direction of the

mouse drag.
[CTRL] key + Mouse drag:

[Pan Display] mode — Operation

Mouse drag: Moves the camera so that the clicked point moves in the direction of the mouse drag.
[Shift] key + Mouse drag: Moves the camera so that the clicked point rotates in the direction of the
mouse drag.
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a

Mouse drag: Dragging the mouse upward from the clicked point zooms in (enlarges) on the view.

[Zoom] mode — Operation

Dragging the mouse downward from the clicked point zooms out (shrinks) from the view.
[Shift] key + Mouse drag: Moves the camera so that the clicked point moves in the direction of the

mouse drag.
Common operation in all modes
Mouse wheel: Rotating the wheel to the back zooms in (enlarges). Rotating the wheel to the front

zooms out (shrinks).

[F8] key: Initializes the camera to the default position.

14
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ONOTESO
To delete the placed PV array from the 3D drawing:

-To delete all PV arrays placed

1) Click the [Delete PV arrays (all)] icon i .

2) The message "Delete all PV arrays". Click the [OK] icon Q shown next to the message.

3) All PV arrays placed in the 3D drawing are deleted.

*To delete a specific PV array

1) Click [Select Object/PV array] icon h (in the operation icons).

2) The [Select PV array model] mode is enabled. Place the mouse cursor on the PV array to delete
in the 3D drawing, and click the mouse.

- The PV array clicked is enclosed in

. a bold pink border.

3) Click the [Delete Selected Object] icon ﬁ (in the operation icons).

4) The message "Delete the selected object" appears. Click the [OK] icon o shown next to

the message.
5) The PV array selected is deleted from the 3D drawing.

15
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Placing the building
Operation: Place the obstacle that casts a shadow on the PV array on the 3D drawing.

In order to place a building, there are the following methods.
@ Importing an external file.

@ Using the [solid gen. (Boundary line)] function.

@ Importing an external file
1) Select [Model View] — [Read STL file] in the menu.

2) The [Open STL File] dialog box appears. In the dialog box, select [C:\temp\Tutorial-01.stl]] and

click the [Open] button.
3) The 3D model selected is displayed on the origin of the 3D drawing.

ElEEEEEEnEEE ‘lll-lll-llll
(T 17T TIT T NPl ] T
II-III-III-HII-III-IIII

e I O O N
W= 12727 1047 | N I I I |
R A 20 | I I I |

16
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@ Using the [Solid generation (Boundary line)] function

1) Click the [Boundary line definition (Pick)] icon 7 on the 3D model toolbar.

Boundary line difinition(Pick) | J Offset Height o Pick point of boundary line. ° °
|

2) Click the arbitrary places on 3D drawing.

3) Then, the 2nd point is clicked. As shown in the following figure, the 2nd point is
connected with a red line to the 1st point.

=)
EEEEEE SEsmms

ONOTEO
If the backspace key is pressed, the point specified immediately before can be deleted.

4) Then, addition of the point is repeated so that it may become a form of an object to
create.

5) If the enter key is pressed or the [Execution] buttono is pushed, the starting point

and a terminal point will be combined, a joint line changes to blue, and the [Boundary

line definition(Pick)] mode is canceled.

)

17
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6) Click the [Solid generation (Boundary line)] icon‘ on 3D model tool bar. Then, [Solid

gen.(Boundary line)] command toolbar will be displayed.

Solid gen.(Boundary line) |sweepneignt 5000 Pick a boundary line. ° °
]

7) Ifit clicks the inside of the created boundary line, a boundary line will be changed into

red and will become active.

8) If the [Execution] o button is clicked or it presses the enter key, a 3D model whose

height is specified by [Sweep height] will be generated.

3¢If camera mode is set as [Orbit] and the viewpoint is changed, it will be easy to

check the 3D model.

18
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ONOTESO

Another method of placing 3D models
-Reading the model by "Drag and Drop"
In Explorer, etc., select a 3D model file to read (file with the .stl file extension) and drag and drop
the file. The 3D model is read into the origin in the 3D drawing.

ONOTESO
To delete the placed 3D model from the 3D drawing

1) Click the [Select Object/Model] icon S (in the operation icons).

2) The [Select Mode] mode is enabled. Place the mouse cursor on the 3D model to be deleted in

the 3D drawing and click the mouse.

EII-IIII

I'I"I-IIII

i
EERUEEEEE

The clicked 3D model is

enclosed in a bold pink border.

3) Click the [Delete Selected Object] icon a (in the operation icons).

4) The message "Delete the selected object" appears. Click the [OK] icon o shown next to the

message.

5) The 3D model selected is deleted from the 3D drawing.

19
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ONOTES
To move the placed 3D model to another position in the 3D drawing
1) Click the [Select Object/Model] icon S (in the operation icon).

2) The [Select Model] mode is enabled. Place the mouse cursor on the 3D model to move in the
3D drawing and click the mouse.

The clicked 3D model is enclosed

in a bold pink border

RN
NEEEEEEEE
ENEEEEEER

EXEERERER

LN

3) Click [Move/Copy Selected Object (Relative)] icon 'h (in the operation icons).

4) The parameter input box for [[Move/Copy Selected Object] appears. Select the operation
([Move] or [Copy]) and enter the distance (relative position from the current position) to move the
object in the respective axis directions.
Relative position (Unit: mm): AX,AY,AZ

Move Copy L dx 1000 dy 1000 dZ 0 QO

Red axis (East/West) | Green axis (South/North) | Blue-axis (Zenith/Earth)

East direction + North direction: + Zenith direction: +

5) After entering the data, click the [OK] icon shown next to the input box.

6) The selected 3D model is moved or copied to/in the entered target position.

Set the string
Operation: Set the PV strings for the placed PV array.
Here, set 3 PV strings to which 10 PV modules are connected horizontally.
@ Click the [PV string] tab. The [PV string] tab opens.

| P module placement | PV array placement|| P string | Property

| P arrav parameters Tracker

20
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@ The following table is shown.

PV Module | PV Array | PV String | Property | Material
D Nof Series  Power(W) Voltage(V)
Sum 30 27000 14210
e 50 27000 14310
- SetPM\s\tm&g
[ Set PV strine(PV array) |

This table shows the number of PV modules included
in the PV string, total power and voltage.

---“in [ID] column shows the data for the PV module

that does not belong to the PV string.

~

@ Click the [Add PV string] button.

1] M of Series Power(tid Woltage(\W)
Sum 1] 2700014310
|] — a0 a700.0| 14210

The line with "1" in the ID column is added.

@ Similarly, click the [Add PV string] button twice to add "2" and "3" lines in the ID column.

I M of Seriez  Power(W) WVoltage(W)
Sum a0 27000 14310
||] — 30 2700.0 14310

21
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® Click the [Set PV string] button.

Verify that the following message is displayed below the operation icons.

PV string setting | Pick PV modules to set PV strings setfing. E ° e

® Click the line with "1" in the ID column.

I M of Seriez Power(Wn0 WioltagelW)
Sum 1] 2700014310
=== a0 2700014310

[Z

1

il

il

1

]

A

1

il

I

Verify that the line selector (left edge of the table) points to "1" in the ID column.

@ Click the PV module on the PV array in the 3D drawing.

(The camera has already moved for the easy click operation.)

The clicked PV module is selected.

While pressing down the [SHIFT] key, click the PV modules in the PV array horizontally.

Ten PV modules in the horizontal direction have been selected.

22



@ Click the [OK] icon.

PV string setting | Pick PV modules to set PV strings setfing.

data.
I M of Series Power(Wh) Yaltagel)
Sum an 2700014310
== 20 1800.0 (9540
[+ 10 a00.0 477.0
2 0 na
3 0 na

The surface of the selected PV modules in the 3D drawing is drawn with the color of the table.

Repeat steps ®~@ for the lines with "2" and "3" in the ID column.

ID M of Series  Power(W) VoltagelV)
Sum a0 2700014210
- ] on
1 10 a00.0 477.0
2 10 00.0 477.0
[v | 3 10 a00.0 477.0

HelioBase® Tutorial

@O

The line with "1" in the ID column in the table is updated accordingly with the selected PV module

Table after setting ID2 and ID3.

PV arrays in the 3D drawing after setting ID2 and ID3.

@ After setting the PV string, click the [Cancel] icon to cancel the [Set PV string] mode.

1)

PV string setting | Pick PV modules to set PV strings setfing.
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ONOTESO
It is possible to select one or more PV modules by range selection.
To use the range selection, click the icon shown below.

: PV string setting | Pick PV mc dules to set PV strings setting. (E) o

Mode is changed into the range selection mode. Drag arbitrary area over the 3D models.
Selected area is shown as a square shown in the next figure during dragging.

PV modules in the square is selected when the dragging is finished.

Verifying the shadow status and saving the picture image for the report
Operation: Change the display time of the 3D drawing and verify how the shadow is cast on the PV
array. The picture image used for the result report after simulation is also saved.

@ Click the [Animation] button (lower left corner of the [3D model] screen).

| Set PV string(PV array) | | Reset PV string |
06/25 1330 «
[ =th | [05h ] [Noon | [+05h] [ +1h | ] Tracking
Time 2oz
: D Interval 15
D Animation I]
Dats | Image capt. || Movie capt. |

(Today | [ VE | [ 85 | [ AE | [ WS | [ Capture image for report |

@ The insolation status specified and shadow movement can be easily verified.

@ Click the [Stop] button to stop the animation.
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06/25 1500
[ =th | [=05h ] [Noon | [+05h | [+1h | (7] Tracking

Ti : :
,I e D Interval 15
[ Sto |

[} : [Image capt. || Movie capt. |

Date
(Today | [ VE | [ 85 | [ AE | [ WS | [ Capture imaee for report |

@ Click the [Capture image for report] button. The image being displayed in the 3D drawing is saved

The image can be shown in the report after simulation.
06/25 1200
(=1h | (-05h | [Noon | [+05h | [ +1h | [] Trackine
Time D Iterval 15

D | Imaee capt. || Movie capt. |

Date
(Today | [ WE | [ 88 | [ AE | [ wS ||l Capture image for report
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® To verify the shadow status of a particular date and time, select the date by using the [Month/Day]
slider or [Date Input Calendar] and select the time by using the [Time] slider. The shadow status of
the specified date and time can be verified.

06725 1200
7 Date input calendar

[ =th | [-05h ] [Noon ] (+05h ] [ +1h | 7] Tracking
Time _

' ] nterval 15

e} Animation |

e U (Image capt. || Movie capt. |
(Today | [/WE | [ 85 | [ AE }L.wS | [ Capture image for report |

Time slider Month/Date slider

ONOTEO

[Display] option in [3D model]
From [Display] in the menu, [Drawing] option for the 3D drawing can be set.
The following can be set:

[Axis]: Turn ON/OFF to draw the axis line extended vertically from the origin.
[Draw Ground]: Turn ON/OFF to draw the grid on the ground.
[Shadow]-[No Shadow]: The shadow is not drawn.
[Shadow]-[With Shadow] The shadow is drawn.
[Shadow]-[Shadow+Reflection]: When the shadow is drawn, the reflection (that the placed PV module
caused on the other 3D model or the ground) is drawn.
[Draw Shadow Line]: The shadow line is drawn.
[Draw Reflection Line]: The reflection line is drawn.
[PV module - Reflection Surface], [Placed Plane — Reflection Surface]: The method to draw the
reflection surface and reflection line can be selected.
If [PV module — Reflection Surface] is selected, the reflection surface and reflection line are drawn

for each PV module.

If [Placed Plane — Reflection Surface] is selected, the reflection surface and the reflection line are

drawn for each placed plane (for each frame of the array if it is placed as a PV array).
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ONOTES
[3D model] — Screen configuration
The following shows the screen configuration of [3D model].

€1 Nowstler - HeoBase - T e T 5 Sl
File View Camera Model view Help Language

[ Location [ P madule candidate | 30 mode! | Specification wes | Editine DB
PV module Assumed PV string (13D model | Reflestion eraph
SEIVATT T T P\ module: 10

VomaV) W7 - @ fiw | & | % ﬁ|i‘ﬁlh]ﬂf"®
L &.# & [&]a |[pen | Rouns. 1000 -
I

{ PV Module || PV Array | PV String | Property | Material

PV place plane
PV module install. type 1

PV module placement
Outer offset [0 |

/25 1200
[=ih ] (z08h] (Noon] (+08h) (+th] [ Tracking
Time . I
i Interval 15
----------- G [
\\\\\\ A

L

1 25 | Stopped animation showing
L

@... PV module selection, Array placement parameter setting
@... Operation icons

®...3D model display area

@... Year/Month/Date of display
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[PV module placement] tab

F\Fmgdl;é{l PV Array l PV String l Property l Material‘

PV place plane
PV module install. type

@[ Array mount v] [ Set PV place plane ]
@
PV string
(@[ID?—- sn=30 Vpmax=1431.0 P=2700.0%W Area=3163m2 v
PV module placement
Landscape Gap-L [10
@ Divide Numt Gap~W |10
0
@[ Place PY module automatically ]
@[ Place or Release P\ module |

... [PV module installation type] list box: Selects the method to install the single PV module.
... [Set PV place plane]: Selects the plane to place the PV module.

...[PV string] list box: Selects the PV string that the placed PV module belongs to.

... [PV module placement] box: Sets the parameter for the position to place the PV module.

... [Place PV module automatically] button: Places the PV modules on the specified plane

©® 0o

according to the set parameters.
®... [Place PV module or Release PV module]: Places one PV module on the specified placement
plane. Selecting the placed PV module while pressing down [CTRL] deletes the selected PV

module.
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[PV array placement] tab

| PV Module | PV Array { P\ Strine [ Property ] Material |

e 00UIe:)

PV array parameters Tracker
©) Columns 10 Col.Gap 10 Maovable Ang+/- 45
Rows 3 Row Gap 10 P module install. type
Tilt Ang. 20 Bottom Het. 1000 [Hrray mount v] @

PV array placement parameters

@ Planer Ang. 0 Get Shadow Ratio | | Apparent time

Dist. L/R 500 Dist. Front Back 2000

| PV array place(Boundary) | [ PV array place(Position) |

® ®

.. [PV array parameters] box: Sets the PV module configuration of the placed PV array.

.. [PV array placement parameters] box: Sets the position parameters to place the PV array.

©@eo

.. [Tracker] box: Specifies to use or not use the tracker for the placed PV array, the tracker type
and movable angle.
.. [PVmodule install. type] box: Specifies to the installation of PV modules.

...[PVarray place(Boundary)] button: Switch to the [PV array place.(Boundary)] mode.

® 6 ®

...[PVarray place(Position)] button: Switch to the [PV array place.(Position)] mode.
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[PV array place.(Boundary)] mode

PV array place.(Boundary) | Offset Height 0 (1) Outeroffset 0 (2) No.of protruded array 0 (3)

Max. no. of array 250 (4 @ Pick boundary line to place PV arrays. o

@...[Offset Height] box: Specifies to heightimm] which floats PV array from the surface enclosed by

boundary line.

@...[Outer Offset] box: Lets the range of inner side “Outer offset’[mm] from the boundary line be a
placement area.

®@...[No. of protruded array] box: Specifies the number of arrays which protrudes out of the

placement area.

@...[Max. no. of array] box: Specifies the number of maximum PV arrays to place.

[PV array plcace.(Position)] mode
PV array place.(Position} | Offset Height © @ No. of arrays L/R 1 @ No. of arrays F/B 1 @
Pick a point to place PV arrays. o

@...[Offset Height] box: Specifies to height[fmm] which floats PV array from the surface of picked point.
@...[No.of arrays L/R] box: Specifies the number of arrays placed to a horizontal direction.

®@...[No.of arrays F/B] box: Specifies the number of arrays placed to a vertical direction.
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[PV string] tab

| P Module | PV Array | PV Strine | Property | Material

ID  Nof Series  Power(W) Voltage(\)
Sum 30 2700014310
s 0 0.0

_ Set PV string

Delete PV string

Merge PV string | ©

| Set PV string(P\ array) | _Reset PV string

@... PV string display: Shows the list of the currently set PV strings. The line with "---" in the ID
column shows the data for the PV module that does not belong to the string.

..[JAdd PV string] button: Adds a PV string.

... [Delete PV string] button: Deletes the specified PV string.

.. [Set PV string (PV array)] button: Sets the PV string automatically by using the number of
PV modules set in Assumed PV string area.

.. [Set PV string] button: Adds/deletes the PV module to/from the PV string selected in the list
(PV string display)

.. [Systhetic PV string] button: Systhetics two PV strings specified.

9 © ©006

.. [Reset PV string] button: Deletes all PV modules from the specified PV string.
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6. Setting the Device Configuration

The configuration of the devices used for simulation can be defined. For simplicity, this tutorial only
sets the power conditioner and PV string.

Adding the power conditioner
Operation: Add the power conditioner to the device configuration for simulation.
@ Click the [Specification tree] tab. [Specification tree] opens.

8 No-titlel - HelioBase -

File View Camera Model view Help Language

| Location | PV module candidate | 3D model[ | Specification tree ||Editing DB |

@ In the specification tree displayed in the upper left corner of the screen, [CalcUnit0] is highlighted in
grey.

| Location | P\ module candidate | 3D model | Specification tree || Editing DB

=9 _Rootl
F[ +.; CalcUnitD <Grid Connected System> ]
=t Option0 IV curve method, No shadow calculation, Calc. range: 1/1 - 12/31 1 - 24
‘@ Paramsl Khd:097 Kpa:0.97 Kpm:0.94

@ Inthe [PCS] box in the [Elements] tab (right side of the screen), select the PCS manufacturer in the
[Mfr.] list box.

PCS
Mir.  |[Fieidiogic e
| Add | |ID=PCS-420 P=10.0kW DC=80-550Y - |

Here, select [FieldLogic].

@ In the list box directly below the [Mfr.] list box, select the PCS model to use.

PCS
Mir.  [Fieldlogic e
| Add | [ID=PCS-420 P=10.0kW DG=50-550Y - |

Here, select [PCS-420].
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® After selecting the PCS model, click the [Add] button to add the PCS in the [Specification tree].

PCS
Mir. [Fieidloeic =] | Click the [Add] button.
| Add <[ {ID=PCS-420 P=10.0kW DC=80-550Y -
l
=% Footl

-ty Galclnitd <Grid Gonnected System?

=t Option G207 method, Mo shadow calculation, Calc. range: 151 - 12781 1- 24
®= Params0 Khd:037 Kpa:097 Kpm:0.94

L4ep PCS0 ID=PCS-420 P=10.0kW DC=80-550Y

PCS is added under [CalcUnit0]

that has been selected.

Adding a PV string

Operation: Add the placed PV string (in the 3D drawing) to the device configuration (for simulation).
@ Verify that [PCSO0] is highlighted in grey (being selected).

=% Rootl
= - Calclnitd <Grid Connected Svetem?
2=t Optionl) G907 method, No shadow calculation, Cale. rangs: 1/1 - 127311 - 24

----- — Al Ehd0 97 Kna 097 Eom:0194
Q{Jsgaﬂ ID=PC5-420 P=100kW DC=80-5500

@ Three pairs of set PV strings (set in [Set PV string]) are listed in [PV strings]. Select [ID=1] and
click the [Add] button.

P ztrines

E] zn= 11 Wpmax= R ) rea= [ladm
d (ID=3 =n=10 Ypmax=477.0% P=200.0W Area=1054m2

Click the [Add] button.

=% Rootl
-4 GalcUnitd <Grid Connected System>

?-E Optiond G8907 method, Mo shadow caloulation, Gale. range: 141 o
= Params0 Khd:0 97 Kpa097 Kpm:0 .94 PN e Al i

Elﬂ PGS0 ID=PC5-420 P=100kW DC=80-5001
omml PUString D=1 sn=10 Wpmax=477 0% P=95010W Area=1054m?2
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@ Repeat M~ to add the PV strings (ID=2, ID=3) below [PCSO0].
The following shows the [Specification tree] after the strings are added.

=19 Rootl
El- 42 GaleUnitl <Grid Connected System:

L= Paramzl Khd097 Kpa:0 A7 Kpm:0 94

=X Y PCS0 [D=PCS-420 P=100kW DG=30-560%

L. PYStringl ID=1 =n=10 pmax=4 77 0 P=900.0W Area=1054m2
c-ml PYString 1 I0=2 sn=10 Vpmax=4 7700 P=3000W Area=1054m2
L. PYString? ID=3 sn=10 Wpmax=477 0 P=900.0W Area=1054m2

ONOTEO
[Specification tree] — Screen configuration
The following shows the screen configuration of [Specification tree].

----- =t Optionl G907 method, Mo shadow calculation, Gale. ranee: 151 - 12531 1 - 24

1 No-title1 - HelioBase ppre—— P B ) 4 5 = |6 i)
File View Help Language
Location | PV module candidate | 3D model | Specification tree | Editing DB
5% Rootd Elements | Results summary | Results tables | IV curve|
- CaloUnitd <Grid Gonnected System> e T T
2= Option IV curve method, No shadow calculation, Cale. range: 1/1 - 12/31 1 - 24 Wi [FiLosi ]
@ Params0 Khd:097 Kpa:0.97 Kpm0.94 ot olc. .
-4 POSD ID=PCS-420 P=10.0kW DO=80-550Y (1D=PCS-420 P=10.0kW DC=80-550 -
=8 PYStringd ID=1 sn=10 Vpmax=477.00 P=300.0W Area=1054m2
mm PYString | D=2 sn=10 Vpmax=477.0 P=000.0W Area=1054m2 PV strings .
um PYString2 D=3 sn=10 Vpmax=477.0 P=900.0W Area=1054m2 D=1 sri= 10 Vpmax=477.0y P=300.0W Area=1054m2
o =2 sn=10 Vpmax=477.0V P=300.0W Area=1054m2
=10 Vpmax=4770V P=300.0W Area=1054m2
@ Step-up unit
Mir.  [KYOGERA -
Insert | [ID=JBOIC P=1150.0% DC=40-230V -
Transformer
Mir. [Meiden -
Tnsert | [ID=XFM600 P=600.0kW -]
Cable
Mir. (= )
Insert | (ID=DCcable, Gross section=20mm2, Length=50m -
Combiner box
Mir.  [Mitsubishi Electric Gorporation -
Calelnit | Option | Params | Property Tnsert | [ID=PV-GN4G 4Gircuit ~]
CalcUnit Name Category Value Load equipment
@ Apply. Add | [ID=Tw42 Annual Enerey Gonsumption=2010kWh/Year |
HelioBase version | 2055
Caloulation Meteorologic DE... |EnergyPlus EnergyPlus Weather ..
Country | Austria
State
Site name |INNSBRUGK
| Timezone [(GMT+01:00) W. Europe Standard...
| Latitude(Deg)  |46.138
| Longitude(Deg) | 11575
Add Calclnit | [ Tnsert Aray Add Load Del. Element
Insert Block | [ Add Load Node | [ Del Node
pa =" =N
——] L — o~ —— T pr——— ]

@...Specification tree (display): Shows the system configuration to be simulated. After the

simulation, the configuration for the simulation result is also shown.

@...Simulation parameter setting: Shows and sets the calculation parameters for simulation.

@ ...[Elements] tab: Selects a device to be inserted in the specification tree.

34



HelioBase® Tutorial

[Summary Tables] tab

Elements sults Summary__§| Fesults tables I IV curve|
[] Wiew summary of selected node Graph Types
[Performance Ratio v]

“Walu
10
Mumber of PV strings 3

Mumber of PV modules | 30

P area totallm2] | 3163

MNominal svstem power totallk'W]| 270

- Performance Ratio

=1
=)

PV corwersion efficiency[%] | 853 o
Jan Fen Mar AprMay Jun Jul Aug Sep Oct Nov Dec

Ferformance Ratio [%]
o
[=]

Summary Tables | Result Graphs I P placement planes I P modules I PV strings I PGS |

niV g 9% g oy elaed
m 142301 10180 G2 0.00 0.0 9518
Fen 1,886.71 1534 62 875 0.0o0 ooo 126.87
Mar 276815 19558 121 0.00 0.0 18287
Apr 366744 BB 63 1662 0.00 0.0 239
May 461917 3086 mnn 0.00 0.0 290 66
Jun 361917 Hin 16.11 0.00 0.0 23179
Jul 4,629.23 31386 2040 0.0o0 ooo 29346
Aug 4,956.12 33443 N 0.00 0.0 32z
Sep 275310 187.27 1217 0.00 0.0 176.10
Oct 225684 18617 1015 0.00 0.0 146.02
Mo 1,760.43 12229 745 0.00 0.0 11434
Dec 1,666.34 110,67 719 0.0o0 ooo 10348
Total 3678301 247109 16062 0.00 0.00 231047
4 L 3

[Summary Tables] shows the simulation results.

[Results tables] tab

| Elements I Results summary ‘ Results tables |I\.-r c:urve|

fipdd] 112 12an -

© Mon/Day/Hour () Mon/Day @ Man [ Wiew details

) Manth/Hour O Mear [] Wiew selected node only
Cutput Thput Loss

Mode Morith Enerey(kith) Energy (ki) Enerey(kith)

il

tl
e=1]

1 10180 fif2

PStringl 1 3145 351960
PWString 1 1 3573 351960
PWString2 1 3462 451960
CalcUnit 2 12687 12687 0o
PGS0 2 126.87 13462 4.75
PString 2 45497 327030
PWiString | 2 4203 227070
FWiString2 2 4572 2170
GaleUnitl 3 18287 18287 0.00
PGS0 3 182.87 19558 121
PWStringll 3 66.07 694070
FWiString 1 3 G432 G.940.70
PString2 3 f5.19 6,940.70
GaleUnitl 4 23901 239m 0.00
PCE0 4 230m 255 62 1662
FWStringll 4 9449 10,864 .50
PWString 1 4 4754 10.864.50
PString2 4 7360 10,864 .50
CalcUnitd 1] 290 66 200 66 0o
PGS0 1] 290 6 31086 021

[Results tables] shows the simulation results. More details than the summary are shown.
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[IV curve] tab

| Elements I Resultz summary | Results tables | IV curve

Maonth Day Time

LA A o

PWString0 ID=1 sn=3 Vpmax=143.1V P=270.0W Area=3.16m2
011 F T T T T T T T T T

0.1 R
009
\ J1o

o[
\ Js
o7 |

_
L =
E %
g S
5 0os |- 1% £
\ 1.
0.04 [ \
4
003 \
\ 1s
002
\- 2
0.01 Y ;
q
o I 1 I I I | I I 1 o
0 20 40 60 50 100 120 140 160 180
VoltagelV)
[ Make a copy

The IV curve for each PV string, module and cell string can be displayed:

- Specify [PV module — IV curve composition method] in [Calculation method for PV string output]
in the simulation.

- Place a check mark in the [Save IV curve data] check box and select the PV string of the

simulation results.

ONOTES
Devices that can be added to [Specification tree]
The [Specification tree] can have the following in addition to PCS and the PV string:
- Step-up unit
- Transformer
- Cable
- Junction box

Also, a loading apparatus to consume power according to a set schedule can be configured.
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ONOTES
[Add] and [Insert] buttons in [Elements] tab - Operations
[Add] button: Adds the specified device as a child element currently selected in the [Specification tree].

=9 Roatl
= 4+ CalcUnit <Grid Connected Swetem
----- =t Option G907 method, Mo shadow calculation, Cale. ranees: 151 - 12531 1 - 24
b= Paramel Khodi097 Kpa:097 Knm:094
----- 1-‘ PCE0 ID=PCS-420 P=100kW DC=80-5000 ]

P ztrings

ID=1 sn=10 Ypmax=477.0% P=900.00W" Area=1054m2
ID=2 en=10 Vpmax=477.0% P=900.00 Area=1054m2
D=3 =n=10 Vpmax=477.0% P=300.0W' Area=1054m?2

fidd

‘ Click the [Add] button.

=% Rootl
= 4o CalcUnitd <Grid Connected System:s
----- = Option GE307 method, No shadow caloulation, Galc. rar
- @= Paramsl) Khd:037 Kpa:097 Kpm0.94 PV string added here.
-4 PGS0 ID=PCS-420 P=100kW DC=80-550%
[----II FWstringd ID=1 2n=10 Wpmax=477.0% P=200.0W' Area=1054m?2 ]

[Insert] button: Inserts the specified device (as the parent) to the currently selected element in

[Specification tree].

=% Rootl
= 4+ CalcUnitd <Grid Connected System:
?-t Option0 G8907 method, Mo shadow caloulation, Galo. range: 151 - 12431 1 - 24
.= Params0 Khd:047 kpa0A7 Kpm:0.94
EI ﬂ PCS0 ID= F‘DS 420 P= 1IZIIZIk'u'u' Dic=80-560"

Step-up unit
Mir.  |KYOGERA -

1

| Insert | [ID=JBUTC P=1T800W DU=#0-230% - Click the [Insert] button.

=9 Rootl
= 4o CalcUnitd <Grid Connected System:s
?-t Option G807 method, Mo shadow caloulation, Gale. range: 151 - 12731 1 - 24
ll'- Param=0 Khd:037 Kpa0A7 Kpm:094
-4 PGS0 ID=PCS-420 P=10.0kYW DC=80-550%
|-* StepupUnitd ID=JB01C P=1150.0%W DC=40-230Y ]
womm PYStringl) ID=1 en=10 Vpmax=477.00 P=900.0W Area=1054m2 | inserted here.
ceml PYString 1 I0=2 sn=10 Wpmax=477.00 P=900.0W Area=1054m?2
L. PYString? 1D=3 sn=10 Wpmax=d 770 P=900.0W Area=1054m:2

The device is
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7. Calculation and Result Verification

Perform the calculation using the device configuration (defined so far) and verify the simulation results.

Setting the calculation options
Operation: Set the calculation options for simulation.

Here, set [Calculation method for PV string output] and [shading calculation method] of the parameters
for the shade.

@ Click the [Option] tab. The [Option] tab opens.

;Galn:LInit_§| Option || Params I F‘ru:uperty|

Calzlnit Mame

Calculation ] [ Cancel calculation ]

@ Select the [JIS C8907 parameter method] in the [Calculation method for PV string output] and click
the [Apply] button.

Caloulation method for PV string output | Galculation scope

[[ JIS CRA07 parameter method -

1. Select this. | CGalculation method for diffuse fipply
e NEtAl type G

[F‘erez model method v]

Array mounter 154 2. Click here.

Foof top 215

Foof panel with vent. 254

ONOTESO
Parameters for [Calculation method for PV string output]

Three calculation methods can be selected including [JIS C8907 parameter method] set above:
- [JIS C8907 parameter method]

- [Temperature corrective coefficient method by month (JPEA method) ]
- [PV module — IV curve composition method]
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@ Click the [Calculation scope] tab. The [Calculation scope] tab opens.

Caloulation method for PV string output |Ga|u:u|atiu:un 3|:|:||:u3|

[._IIS 3907 parameter method v]

Farameter Calculatio

Py module install. tvpe C;M @

Array mounter

@ In the [Shading calculation] list box, select [Irradiation is 0 in case shadow].

| Caleulation method for PV string output | Caleulation scope |

Calculation scope

0101 2 ~ 12/31 4
s

Shading calculation

Iradiation is 0 in case of shadow v [Llpdate params. dep. on cell type

Det. ratio of Shade(%)

ONOTESO
[Shading calculation] parameters

The shading calculation methods are as below:

[No shading calculation] No shade is considered in the simulation.
[Apply diffuse solar If the PV module is within the shadow area, and if the shade
radiation if shaded] ratio is the same as the threshold ([Shadow determination

ration]) or more, only diffuse solar radiation (amount) is
applied for the irradiation for the PV module. (If it is in the
sun, the irradiation should be "Direct solar radiation "+
"Diffuse solar radiation".)

[Irradiation is O if shaded] If the shade is included in the PV module, and if the shade
ratio is the same as the specified threshold ([Shade
determination ratio]) or more, the irradiation of the PV
module should be 0.

[Shade ratio: Apply a diffuse If the shadow is cast on the PV module, the radiation of the

solar radiation amount] area ratio of the shade should be only the diffuse solar
radiation amount.

[Shade ratio: Irradiation is 0] If the shadow is cast on the PV module, the radiation of the

shade area ratio should be 0.
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® Verify that the value in the [Calculation scope] box is [01/01 ~ 12/31 ] and [1~24].

Caloulation scope
01701 =2~ 12/3 :]

T~ |24 |2 Feset

Shading calculation

[Irral:liatil:un iz 0 in cage shadow

® Click the [Apply] button to set the calculation options.

| Galculation method for PV string output | Calculation scope ]

Calculation scope
01/01 21 ~ 12/31 &

v

Shading calculation
[Irradiation ig 0 in caze of shadow v] [Update params. dep. on cell type ]

Det. ratio of Shade(%)

Calculation
Operation: Starts the calculation.
@ Click the [CalcUnit] tab. The [CalcUnit] tab opens.

CalcUnit | |Cption | Params | F‘ru:uperty|

Calculation method for PO string output | Caloulation scope |_

[ (P TR

@ Enter a name in the [CalcUnit Name] text box.

Here, enter "Tutoriall".

GalcUnit !Option I Params I Propertyl

CalcUnit Name

[ Tutorial1 ] Apply
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@ Click the [Apply] button to set the name.

CaleUnit | Option | Params | Property |

CalcUnit Name
Tutoriall ’l Apply

@ Click the [Calculation] button.

Calelnit | Option | Params | Property |

CalcUnit Name

Category WValue
Tutoriall

HelioBase version |2.04.3
Meteorologic DB.. |METPY-3 AMEDAS 836 Locatio...

Tutorial1

[ - Calculation

Country Japan

State Kyaoto Pref.

Site name KYOTO

Timezone {(GMT+09:00) Tokyo Standard Ti..

Latitude(Deg) 34926

Longitude(Deg) | 135.796

The calculation starts.

ONOTES
To abort the calculation, click the [Cancel calculation] button in the [CalcUnit] tab.

Calculation is in progress..

 Em—
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® When the calculation completes, the calculation results are added under [Root0] in [Specification
tree] as follows:

—|-- "% Footl
J- et CaleUnitd <Grid Gonnected Svstems Tutoriall
----- =t Option] G207 method, Iradiation iz 0 in case shadow, Mum. of shadow check point: 1, She
----- @ Params0 Khd:097 Kpa027 Kpm:094
4o PGS0 ID=PCS-420 P=d.0kW DC=80-550Y
----- mm Pystring ID=1 2n=10 Vpmax=477 0 P=900.0W Area=1054m2
®m PYString 1 ID=2 2n=10 Vpmax=477.0 P=900.0W Area=1054m?2
- Lol PSSt TN=8 en= 10 Womars 477 00 P00 0w Sreas 10 Gdm?
=+ GalcUnitd <Grid Connected Svstems Tutariall —Result1
----- =t Cption CGHA0T method, radiation iz 0 in cage shadow, Mum. of shadow check paint: 1, She
----- ®= Params0 Khd:097 Kpa:0 97 Kpm:094
J-4ep PGS0 ID=PCS-420 P=d Ok DC=80-550Y
L. PYStringd D=1 =n=10 Wpmax=47T .0 P=900.0W Area=1054m2
boml PYString 1 I0=2 en=10 Wpmax= 47700 P=900.0W Area=1054m?2
L. PYString? ID=3 sn=10 Wpmax=47T .0 P=900.0W Area=1054m2
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Verifying the calculation results
Operation: Verify the calculation results.
@ Click the [Results summary] tab. The [Results summary] tab opens.

Elements [Flesults summary] Rezultz tables | IV curve

PCS

@ The following table is shown.

Elements | Results summary | Results tables | IV curve

Wiew summary of selected node @ Graph Types
; o |Perf0rmance Ratio v| @
tem alun
Mumber of PV modul 0 |!—|
= Performance Ratio
Humber of PY strings 3 £ 100
(=]
Number of PV modules | 30 "
18
PV area totallm2] | 3163 o
Mominal system power totallk'w]| 270 E
P conversion efficiency[¥]| 853 '.ic';
Sf Jan Fen Mar Apr May Jun Jul Aug Sep Oct Nov Dec
- —- e "0
Summary Tables | Result Graphs | PV placement planes | P modules | P strines | PGS
Iradiance PV Array Enerey .
: Loss Load - Total output System Capacity
gaﬁgﬂfm{ ionutDpét&ehrﬁﬁgy energy [kith] energy [kith] fgrroié"&%mﬁty energy[kinh] Efticiency [%] Factar[%]

187.10 a5 064 000 0.0 917 .6a 046
Fen E1IER 2156 140 non oo M iliFy 111
flar 69518 49.10 3149 0.on i} 150 .60 20
Apr 240695 167 67 1040 0.on i} 18677 651 8.06
May 4427 74 a04 A1 19749 non oo 2ad v 43 1417
Jun 386304 24404 1587 non oo 20823 .40 1"
Jul 4 67REY 1odo i non oo 29023 .34 1445
fe 403731 27245 1772 0.on i} 2048 631 12549
Sep 102344 G948 452 0.on i} i 97 .35 BT
Ot 4h4.490 347 2048 non oo 242 47 146
Mo pIER 1425 na3 non oo 1332 il 054
Dec 10840 178 050 non oo 725 .66 036

Total M,940.20 1,502 66 97 57 0.on i} 140499 G.40 504

4 i 3

The following data in the tabs and graphs are shown:
@... Total number of PV modules used in the simulation and other data are shown.
@... The calculation result graph is shown. The following data are shown in the graph. The values
correspond to the values in the [Result summary table].
[Irradiance in PV array plane] [kWh]:
Total radiation (monthly) of the PV array plane (according to the calculation time)
[PV Array output energy in DC] [kWh]
Total PV array output (monthly) (according to the calculation time).
[Loss energy] [kWh]:
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Total loss energy (monthly) (according to the calculation time).

[Load energy] [kWh]:
Total load energy (monthly) of the power (PCS's no-load loss, phantom load, operation power
consumption, etc.) that the PV system itself consumes and the power that the loading
apparatus consumes)

[Energy from utility grid] [kWh]:
Total energy (monthly) that had to be received from the grid as the result of the calculation of
the generated power and load power.

[Total output energy] [kWh]:
Total power in a month: The power value (loss power and load power are subtracted from the
PV output power (according to the calculation time) is accumulated.
If there is power from the utility grid, the calculation is done assuming that the total output
power is 0.

[System Efficiency] [%]:
The value (%) where the total output power (monthly) is divided by the PV array plane
radiation.

[Capacity factor] [%]:
The value (%) where the total output power (monthly) is divided by the total of the nominal
maximum output of the PV array and the total time (month).
The nominal maximum output of the PV array is calculated as follows:

[Nominal maximum output of the PV module] x [Number of units]

[System Yield] [h/month]:
The value where the total output power (monthly) is divided by the nominal maximum output of
the PV array.
This value shows how many hours are required for the system to generate the power
equivalent for the power for one month if the PV array runs continuously in the nominal
maximum output state.

[System Yield] [h/day]:
Equivalent system operation time for one day. The value calculated as the equivalent system
operation time monthly is divided by the number of days in each month.
This value shows how many hours are required for the system to generate the power
equivalent for the power for one day if the PV array runs continuously in the nominal maximum
output state.

[Reference Yield] [h/month]:
This value shows the time required to supply the PV plane irradiation (month) with the
irradiation intensity of the standard state (1.0kW/m?).

This value is calculated as PV plane irradiation divided by the PV array area.
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[Performance Ratio] [%]:
The value (%) is calculated as the equivalent system operation time divided by the equivalent
solar irradiation time.
This value is used as an index to describe PV system performance.
[Irradiance in PV array place] [kWh/m?]:
The value shows that the PV plane irradiation is divided by the PV array area.

®@... [Summary Tables]

Shows a summary of the data for each month.
@... [Result Graphs]

The enlarged graph of graph 2. Two graphs can be shown for comparison.
®... [PV placement planes]

Shows the data for the PV module placement planes.
®... [PV modules]

Shows the data of the PV modules used in the simulation.
@...PV strings

Shows the data of the PV strings used in the simulation.
®... [PCS]

Shows the data of the PCS used in the simulation.
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Output - Excel report

Operation: The simulation results can be output as a report in an Excel file.

@ Click and select the [Result node] *~ in the [Specification tree].

=% Rootl
Fl- 42 GaleUnitl <Grid CGonnected System: Tutariall

----- @ Params0 Khd:097 Kpa027 Kpm:094

-4 PGS0 ID=PCS-420 P=4.0kW DC=80-550%
----- mm PyString0 ID=1 gn=10 Ypmax=477.00 P=300.0W Area=1054m?2
----- mm Pystring 1 ID=2 =n=10 Vpmax=477 0 P=900.0W Area=1054m2
b mm Pstrine ? D=3 =n=10 Ynmaxe=4 72 0 P=900 10 rea=1054m?

E[-- + GalcUnitD <Grid Connected System: Tutariall —Result1

----- ®= Params0 Khd:097 Kpa:0 97 Kpm:094

-4 PGS0 ID=PCS-420 P=4.0kW DC=80-550%
----- mm Pystringl ID=1 2n=10 Vpmax=477 00 P=900.0W Area=1054m2
----- mm Pystring 1 I0=2 zn=10 Vpmax=477 00 P=900.0W Area=1054m2
L. PYString? 1D=3 sn=10 Wpmax=47T .0 P=900.0W Area=1054m2

@ From the menu, click [File] — [Output Excel report].

File | View Help Language

Open ... Ctrl+0

Save Ctrl+5
Save as ...

Copy to clipboard »

e e — R — ]

[ | Output Excel report ]

Page setup ...

@ In afew seconds, Excel is enabled and the following dialog box appears.

Microsoft Excel ﬁ

| Do you want to save the changes you made
&%= to 'HelioBaseReport_en1'?

[ Yes ] [ Mo : ] [ Cancel ]

@ Click the [Save] button. The Excel report file can be saved in a folder.

----- =t Cption CGRA0T method, radiation iz 0 in caze shadow, Mum. of shadow check paint: 1, She

----- =t ptionll GHY0Y method, Irradiation = 0 in cage shadow, Mum. of shadow check paint: 1, She
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ONOTEO

Excel report — Japanese / English
When HelioBase® is installed, the Excel report template file in English is selected as the default. To use

the Japanese template, change the setting as follows:

@ From the menu, select [Help] — [Environment settings].

File View | Help | Language

Laozation | Py mc| Environment settings ]

License settings

=% Roatl
=ty Cale About HelicBase
i H L:-p-.:uuu L= N O 1= N [ 1 R = 1 ) (= [ R Eo A 1|

@ In the [Environment settings] window, select [HelioBase®Report_jp.xlt] in the [Excel report

template] list box in the [Setting items 1] tab.

= | B | W Environment settings

Settine items | | Galor settines | Basic Parameters | Default Parameters

& Environment settings

Settine items | | Galor settines | Basic Parameters | Default Parameters

Galoulation day and time range of array pitch which i not shadowed Galoulation day and time range of array pitch which i not shadowed

12422 (4] 1000 (5] — 1400 2 12/22 141 1000 (4] - 1400 &
Excel report template Excel report template
HelioBiass Report_en xkt - [HelioBaseReport jpxit -]
HalmEasaReEnrl enxlt

@ Click the [Apply] button.
@ Click the [Close] button. The [Environment settings] window closes.
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Printing the detail report
Operation: Print the detail report of the simulation results.

@ Click and select the result node * in [Specification tree].

=% FRootd
[5-#a GalcUnitd <Grid Gonnected Systems Tutariall
----- = Option GEA07 method, Fradiation is 0 in case shadow, Mum. of shadow check point: 1, She
----- ®= Params0 Khd:097 Kpa:097 Kpm:0.94
-4 PGS0 ID=PGS-420 P=4 0k DC=80-550%
----- mm Pystring] D=1 2n=10 Vpmax=477 00 P=900.0W" Area=10504m?2
® PyYstring 1 ID=2 2n=10 Vpmax=477 00 P=900.0W Area=10504m2
L..mE PVYSiring? 1D=3 sn=10 Womax=d 770 P=300.0%W Area=1054m2
I':'I[-- *+ CalcUnitd <Grid Connected Swstem?> Tutoriall —Resultl ]
- ptionl GRS method, kradiation s 00 case shadow, Num. of shadow check paint: 1, She
----- ®= Params0 Khd:097 Kpa:097 Kpm:0.94
-4 PGS0 ID=PGS-420 P=4 0k DC=80-550%
----- mm Pystring ) D=1 2n=10 Vpmax=477.00 P=900.0W" Area=1054m?2
® PyYstring 1 D=2 2n=10 Vpmax=477.00 P=900.0W Area=1054m2
L.ml PYString? 1D=3 sn=10 Womax=d 770 P=300.0% Area=1054m2

@ Inthe menu, click [File] — [Print].

File | View Help Language

Open ... Ckrl+0

Save Ctrl+5

Save as ...
Copy to clipboard b

Output Excel report

[ T e

Page setup ...
Print preview
Print Ctrl+pP

Import and export database b
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@

-

:;QA Print

General

Select Printer

2 Add Printer
= Fax
o Faxt7

4| 1 |

Status: Ready
Location:
Comment:

Page Range
@ Al
Selection

Pages:

Cumrent Page

= Microsoft XPS Documen

Q% Microsoft XPS Documen

}

[ Print to file

Number of copies: 1

Collate

22 53

Pint | [ Cancel | [ Apply

The [Print] dialog box appears. Sets the number of copies to print and click the [Print] button.
[F5)
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8. Saving the Simulation Contents and Terminating the

Application

Save the simulation contents and terminate the application.
Saving the simulation contents
Operation: Save the simulation contents (PV array, 3D model placement, etc.)

@ Inthe menu, select [File] — [Save as...].

File | View Help Language

MNew ... E
Open ... Ctrl+0 |
Close

had
Save Ctrl+5
Save as ... |I]'u'|.|'
Copy to clipboard 3 Em

@ The [Save as...] dialog box appears. Enter a name in [File name] box and click the [Save] button.
K Saving as a new file =)

Documents

(JC)[3+ tioraries » Documents » + [+ [ Search Documents ol

Organize v New folder = @

¢ Favorites ~ Documents library
Bl Desktop Includes: 2 locations

Arrange by:  Folder ~
8. Downloads Name : Date modified

1= Recent Places

E Mo items match your search.

4 Libraries

3 Documents

o Music

[&=] Pictures

B videos

8 Computer > 4] . &

File name: Tutorial-01.pvx -

Save as type: | PVX file(*.pv) -
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Terminating the application
Operation: Terminate the application.

Method 1: In the menu, select [File] — [Exit].

File | View Help Language

MNew ...
Open ... Ctrl+0
Close

Save Ctrl+5

Save as ...
Copy to clipboard 3
Output Excel report

Page setup ...
Print preview
Print Cerl+P

Import and export database »

Tutorial-std.pvx
Tutorial-easy.pvx
Tutorial-pv. pvx
3DModel_Tutorial-01.pvx
3DMedel_Tutorial-02.pvx

Exit

Method 2: Click the [Close Window] button in the upper right corner of the screen.

T o] G e

If the work being done when the application is terminated is not saved, the [Confirmation of cancelation

of changes] dialog box appears.

Click [No] to save the work. The application will not be terminated.

Click [Yes] to terminate the application without saving the work.

Confirmation of cancelation of chan... li—"-J

I ) Do you cancel changes ¥

(e J( % ]
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