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Overview

June 2023 ) 9 0O O

PVsyst 7.4.7 will include final correction patches for 7.4

In this presentation:
PVsyst 8
PVsystCLI
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D:\PVsyst_workspaces\PVsyst 8 demo workspace\PVsystE...

The contextual Help is available within the whole software by typing [F1].
There are also many questionmark buttons for more spedific information. % Manage

11 switch

\ |
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PVsyst 8 : more flexible orientations

® Orientations management ® N O l.l m It tO t h e

PWsyst uses orientations to calculate the transposition factor
Each orientation must be linked to at least one sub-array in the System part. I r l b d
When you define a 3D scene, the 3D areas of each orientation must match with the ones defined in the System ! 0 Add orientation ‘ 9 n u e r a n
»  Orientation #1 - Fixed, Tilt 20.0%, Azim. -90.0° (@) Status: OK o - ty p e Of
» Orientation #2 - Fixed, Tilt 20.0°, Azim. 90.0° @ Status: OK i 0 I‘I e ntatl ons
»  Orientation #3 - Fixed, Tilt 20.0°, Azim. 0.0° @ Status : QK ]ﬂf
» Orientation #4 - Tracking horizontal axis, Azim. 0.0° (@) Status: OK o
¥ Orientation #5 - Tracking, tilted axis, Tilt 2.0°, Azim. 20.0° (@) Status: OK 1w
ield type am odule area
- - - - - - - System 0 m2 0 modules
o Tracking, tilted . Tilt 2.0%, Azim. 20.0® '
Tracking, tilted axis | [Tracking axis, T zim [] B scene o me o e
—Axis and limiting anales—
Aais Tilt Axis azimuth 20°
Axis azimuth . . . ’,
i, Orientations now allow to better link ; .
Phi max.
between system and 3D model
Central gap South
—Spedal Behaviors
Rotating phi limits -60°/60°
[[] Backtracking 0 Phi is the rotating andle around the axis,
defined as Phi=0 when the plane is facing
[[) Irradiance optimization 0 the axis azimuth,
West East
Please define the mechanical stroke limits
(PhiMin towards east, Phimax towards
West).
Facinno fxis azimuth — 20° v
*® el W ok

Jig ~
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PVsyst 8 : more flexible orientations

tem definition,

e No limitto the
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Lt o subarrays @ swaray [sub-array #2 ] Ot | | 8 e | o number and
* (5 AIB v A | i & —5Select the orientation Pre-sizing Help
= Orientation [ #3: Fixed, Tit 10.0°, Azim. -115.5° || @ Nosizing Planned power Of0__ ke o ty p e Of
#Mod #String ]
hEuz v, EMPPT nd orientation | #4: Fixed, Tilt 10.0%, Azim. 64,57 ~| oravalablearea Ofp | m2 . .
PV Avray - Miced #1.nd 22 PT— orientations
- Generic - Mono 440 Wp Twin 1... 16 a0 -
. i IAva|IabIe Maw \/I Filter | All PV modules e
- Generic - 500 kWac inverter 1 1
i 5ub-array #2 - Mixed #3 and #4! I_Generic \/I | 440 wp 35v Si-mang Mono 440 Wp Twin 144 half-c_Since 2020 Typical ~| o M iX a n tWO
Generic - Mono 440 Wp Twin 1... 18 ] o y
“ Generic - 500 kWac inverter 1 1 (1] Use optimizer M M
Sizing voltages : Vmpp (60°C) 35.8 V Or|entat|0ns On
s =Y an inverter
—Select the inverter
: 50 Hz
|Ava|lable Now \/| Output voltage 400 V Tri 50Hz 60 Hz
| _Generic | |sookw 320-800Y LFTr 50/60Hz 500 kWacinverter Since 2012 ~]
Mb. of inverters = Operating voltage: 320-800 V  Global Inverter's power 500 kWac (@) Crient distrib,
Input maximum voltage: 1000 V
—Design the array
—Number of modules and strings Operating conditions
Global system summary
Vmpp (50°C) 573 V
Mb. of modules 2580 Mod. in series > [Obetween 3and 18 0 Vinpy (1) 2 &
2 Voc (-10%C) 831y
Module area 5696 m
; Mb. sri -
Mb. of inverters = SILEE E Flane irradiance 1000W/m? O Max. in data ®=TC
Mominal PV Power 1126 kwp T eriies 0.0 % e Impp (5TC) 356 A Max. operating power 689 kW
Mominal AC Power 1000 kWAC Pnom ratio 1.13 ang Isc (STC) 8334 (at 1000 W/m?2 and 50°C)
Pnom ratio 1126 -
Orient. #1 |40 |« ja0 | #2 | o @rsmo 2834 Array nom. Power (5TC) 563 kip
QSvstemm\eruiew | g]-ﬁﬂe-ﬁleﬁagram xCancei /DK




PVsyst 8 : more flexible orientations

" Shading scene construction . N O li m it tO t h e

File Create Select Edit Transform View Tools Help
il SEHEE] FEEACENCLN T N=]0 .9 number and
History Selection Point of view Zoom Render Modules type Of
EZenith Scene objects | Toaols . .
¥ Scene objects Or|entat|0ns
Mame &
Ell B print .. « Mix any two
. T Shed field 2 v v . .
¥ Orientations 0r|entat|0ns On
;l{menmtionsmanagement | 0 an inve rter
‘7% Orientations (2)
l ’ #1: Fixed, Tilt 20,0, Azim. 0.0° .
i b #2: Fived, Tilt 15.0%, Azim. 0.0° ° M u lt| p le
bifacial
¥ Groups and zones orientations

o

Eﬁ Mew group

West

./Closesoa're

R cancel

~_ South
Grid cell size: 5.00 m Geographical - Perspective view + X:-46.82, Y:42.47 m Active area : 672.54 m* Total number of modules: 300
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PVsyst 8 : more flexible orientations

3 Shading scene construction

File Create Select Edit Transform View Tools Help ® NO limit to the
9 KN-Q- | 2P0 aty 60 dR (90O (BE S A /S & MWT |+ 9 number and

History Selection Point of view Zoom Render Modules Measure Modify Tools Reference

Scene objects | Tools ty p e Of

» Observer position

» 5un position Ol’ientatiOnS

» Zone editing

¥ Shadings animation

Day of year M I.X any .tWO
orientations on

, Ef:_t\ o * Multiple
Coe o bifacial
> K orientations

\ \ —Infarmation

et * Multiple

Sun azimuth : -1°

shading actor tracking

Linear : 0.000

According to module strings : 0,023 O ri e n t a ti O n S /
Large pitch

x Cancel / Close scene p ItC h

R

Grid cell size: 150.0 m Geographical - Perspective view o X:-1421.41, ¥: 436.12 m Active area : 103752.16 mz Total number of modules: 33400
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PVsyst 8: new 3D scene tools

® Interactive Map

S , , - e * Groundimage
' from API

8 Microsoft Bing

4 Also import topography data [ x Cancel | ’ J oK |

Page 8/14



2 Shading scene construction

File

9

History l

Grid cell size: 75.00 m

Create Select Edit Transform View Tools

R

Selection

e |

\wg

Zenith

| RS R

Point of view

Geographical - Perspective view

PVsyst 8: new 3D scene tools

o O X
Help

eSSl

®, ©, io}

Zoom

R |9 D Bl .9

Render | Modules
| Scene objects | Tools

2 ‘

Measure

East

¥ Scene objects
Name
EL& PV Fields (4)
. [ Table Row#1 Col#1
~[3 Table Row#1 Col #2
[ Table Row#1 Col #3
. 3 Table Row#1Col #4
EH(H) Objects (9)
s8] Ground Image
& Ground object #2
#H Building object
> -1l Portion of Cylinder
1] Portion of Cylinder #3 v
Orientations
Pl

(o

<K

<<

M
Kﬂ Orientations management ’ 7 0

422 Orientations (4) A

bl Fixed, Tilt 10.0°, Azim, -25.5°

¥ Groups and zones

[ new group l 0

‘ xCanoeI ‘ Jclosesoene

Total number of modules: 2560

South
Active area : 5695.95 m?

+ X:-495.40, Y: -228.98 m
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e Groundimage
from API

* Topography
from API



PVsyst 8: new 3D scene tools

@ Shading scene construction - O X

File Create Select Edit Transform View Tools

se‘. -ffﬁ-‘lﬂ%.x.&xﬁﬁv €G] (9D |mm Yo |/ o |l 2
History Selection Point of view Render Modules Modify Tools

Help

ns |
" Scene objects | Tools

¥ Scene objects

MName

EH 5 PV Fields (4)

‘[ Table Row#1 Col#1
[ Table Row#1Cal #2
-3 Table Row#1 Col #3
-1 Table Row#1Col #4

e

ALY

@ Objects ()

¥ Orientations

Ground image
from API

Topography
from API

H Orientations management | e

% Orientations | s  Analysis

[H22 Orientations (4)

L] .
O/ avim|oe #1: Fixed, Tit 10.0°, Azim. -25.5° Orlentatlon
# Name Type Modules Area # Mame Type + #2: Fived, Tit 10.0°, Azim. 154.5°
- #3: Fixed, Tilt 10.0%, Azim. -115.5%
1 El-g Fixed, Tilt 10.0%, Azim. -25.5% Fixed Tilted Plane 5 Orphan sub-array... S o
N : “+ #4 Fixed, Tilt 10.0%, Azim. 64.5%
& Sub-arrays (1) 0 0.0m? 5 Orphan fields {0) | I l a I l a ge I I l e I |t
& Fields (1) 540 1423.99 m?
2 El-g Fixed, Tilt 10,02, Azim. 154,5% Fixed Tilted Plane
& Sub-arrays (1) 0 0.0m?
& Fields (1) 640 1423.99 m2 » % Groups and zones
LY. S )
3 =] = Fixed, Tilt 10.0%, Azim, -115.5% Fixed Tilted Plane E? New group | e
&5 Sub-arrays (1) ] 0.0m2
A Fields (1) 640 1423.99 m2
4 B 5 Fixed, Tilt 10.0%, Azim, 64.5° Fixed Tilted Plane
5 Sub-arrays (1) ] 0.0m2 "
| ,

Grid cell size: 75.00 m

%o ][ S |

Total number of modules: 2560

Page 10/ 14




D
PVsyst 8: sub-hourly clipping correction

Model based on imported sub-hourly
weather data

Are added to the MET file:
. Min / max GHI

*  Number of minutes above average
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R
PVsyst 8: sub-hourly clipping correction

1000

Model based on imported sub-hourly
weather data

Clipping threshold

900
Are added to the MET file: e
: ' 800
*  Min/max GHI =
. T 700 Clipping correction
*  Number of minutes above average o
Also works with POA data °00
® \Weather data for Mahaiula - Data recorded from 0 1/01/13 to 31/12/13 500
Close  Print  Export Format  Previous day MNextday Clearsky model  Help 0 15 30 45 60
Weather data for Mahaiula - Data recorded from 01/01/13 to 31/12/13 Step
1200 (———p———— 77—
—— Maximum GHI in hour, sum =5.9 [KWhir?] - 1000
Minimum GHI in hour, 2um =2 [KWh/m?]
ol T Global hnr?znntal ?rradiatinn, sum =4 [KWhin] |
Global horizontal irradiation clear sky, sum =5.1 [K¥Wh/m?] 900
800 | B (\Il’_|
- £ 800
% 600 |- : % Clipping threshold
: I 700
]
400 | -
600 Clipping correction
200 .
500
0 0 {':\ IB 9 12 15 18 2I1 24 V 0 15 30 45 60
010113 Step

a8

-
f J
r J 1
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PVsyst 8: sub-hourly clipping correction

Model based on imported sub-hourly
weather data

Are added to the MET file:
. Min / max GHI

*  Number of minutes above average

Also works with POA data

® \Weather data for Mahaiula - Data recorded from 0 1/01/13 to 31/12/13

Close Print Export Format Previous day Nextday Clearsky model Help
Weather data for Mahaiula - Data recorded from 01/01/13 to 31112/13

L e L E e B B I
= aximum GHI in hour, sum =5.9 [KWh/m=]

—— Minimum GHI in heur, 2um =2 [KWh/m?]

----- Global horizontal irradiation, sum =4 [kKWhim®]

LR p— Global horizental irradiation clear sky, sum =5.1 [KWhim®]

800

Imadimee [Whm?]
@
=]
=
T

200

0 3 1 9 12 15 18 2
01013

24

25028 kWh

22395 kWh

21576 kWh
21576 kWh

-1.10%

-7.42%

+0.75%

-2.10%

-0.92%

-2.45%

-1.22%

N 0.00%
N 0.00%
N -0.01%
N 0.00%

—_—
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Array nominal energy (at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Module quality loss

Mismatch loss, modules and strings

Ohmic wiring loss

Array virtual energy at MPP
Inverter Loss during operation {(efficiency)

Inverter Loss over nominal inv. power
(incl. 0.58% for sub-hourly clipping corr.)

Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output
Energy injected into grid



Enhanced
search and
navigation

Light and dark
themes

PVsyst 8: new help design

PVsyst documentation #} Q Search

Overview  Physical models used  Grid inverter

Sub-hourly clipping correction

Because the PVsyst simulation is in hourly steps, inverter clipping is primarily evaluated on the basis of the
hourly average IV curves of DC amrays. However, in reality, sub-hourly fluctuations in irradiance may push the
maximum power point of a DC array temporarily below or above the inverter clipping threshold. This sub-hourly
behavior leads to nsses, which are not captured by simply using the hourly IV curve.

PVsyst offers a model to evaluate the T hourly clipp ses. Starting with PVsyst v8.0.0,
the weather import allows one to leverage sub-hourly data to extract relevant statistical information, which is
then used in the simulation for a more accurate clipping loss evaluation.

How to apply the model

The only prerequisite to apply the model is to have a MET file that has been generated using sub-hourly
[ ata. Currently, these MET files can be generated using the custom file import. A checkbox allows one
oose to generate a compatible MET file.

General Date | Variables Chaining

ate typ
() Reference vear (14an - 31 der. nat lean vear)
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How to apply the model
Results

Model explanation

Missing clipping loss
evaluation
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Bifacial modeling: more parameters

* Number of rows
 Pitch

Meteonorm 8.2

Added SolarAnywhere horizon API

PVsyst 8: other improvements

Hourly albedo import
* |n 8.0.0: monthly summarization

* Future versions: hourly albedo

Polish translation

g Horizon profile - Source

rHorizon from files

O Pvsyst internal file

O standard CSV file (*.csv, *.txt, *.hor)
(O Meteonorm Software (*.hor)

(Horizon from web sources-
O PVGIS Horizon from web

SolarAnywhere horizon API
Press the button "Import from web”

Irédio |Meteonorn1 8.2 (2001-2020), Sat=3%
Dane geograficznego miejsca wlaczol
Q MNazwa lokalizadi |P\|'syst | Kraj ISzwajcaria
Szer. geo. 45,20 Dt geo. 6.05°E Wysokosé  385m Strefa czasowa 1.0 0 = Eksportuj lokalizacje " Q Otwérz lokalizacie
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» windows PowerShell x + o~

Executes the simulation by steps of one hour - T0%

Executes the simulation by steps of one hour - 80%

Executes the simulation by steps of one hour - 90%

Simulation done in Bmin 5sec

PS C:\Users\mio> pvsystcli.exe run-simulation D:\PVsyst_workspaces\ws_dev_orientations Test_fixed_pl
ane.PRJ vCcl

Checking license...

Loading workspace D:\PVsyst_workspaces\ws_dev_orientations...
Loading project Test_fixed_plane.PRJ...

Loading variant VC1...

Checking variant ... Pa rt I I

Running simulation ...

Simulation initialization - 8%
New diffuse integrals — 100%
Reading load profile from file -
Reading load profile from file -

Simulation initialization - 108%
Executes the simulation steps 3
Executes the simulation steps 6

Executes the simulation steps

Executes the simulation steps

Executes the simulation steps

Executes the simulation steps

Executes the simulation steps 3 .
Executes the simulation steps 3 F e at u re re S e ntat I O n
Executes the simulation steps p

Executes the simulation steps 1

Simulation done in @min 5sec

PS C:\Users\mio>
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PVsystCLI

Modeling can greatly benefit from automation.

e PVsyst works well to gradually improve design and test various modeling choices.

e However, interacting with its Ul can be a barrier to automation.

e PVsystCLIremoves repeated time-consuming Ul actions to support automated processes.

Page 17/ 14


http://www.irasutoya.com/

PVsystCLI: main functions

PS C:\Users\mio> pvsystcli.exe help

Use the followlng syntax to get help on a particular command: help <command>
Available commands:

convert-meteo: Convert an input file using a conversion format definition

export-logs: Export execution logs in a zip file

lic-activate: Activate PVsystCLI with the given license key

lic-deactivate: Deactivate PVsystCLI license from the machine

lic-info: Show license status and expiration date

lic-synchronize: Update the current license status and information from the server
run-simulation: Run a simulation for the given project and variant, and output results
version: Show PVsystCLI version and check for available updates

For more information about PVsystCLI, you can visit the online help available at
https://www.pvsyst.com/help/index.html?contents_table.htm

Main functions:

Generate MET files from existing weather data

Run simulations with Report and/or CSV output

Page 18/14



PVsystCLI: MET + simulation update

e N * Updated simulation results according to

New measurement weather data updates
data

8000 -

\- Y,
4 “Npoe-
Generate MET
convert-meteo P00 -

2000 -
Simulation 4)
run-simulation janv. 02 janv. 03 janv. 04 janv. 05
date
K j Series Simulation, jan 1 tojan 3 = Simulation, jan 4
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PVsystCLI: example with sub-hourly simulation

Run pseudo-sub-hourly simulations with a single script

Split data
into minute
stamps
4000 -
Generate
METs |
convert-meteo

3000 -

EArray

2| Simulations 2000 -
run-simulation
Group \'L /
results
janJ.U? janJ.OS

janv. 06
date
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Outlook

Q3-Q4 2024

O (#) Full sub-hourly simulation

@ 3D bifacial model
@ CLI + batch mode

@ Solar glare

@ Measured data analysis

i ]
Q Office hours on Thursday ! @ Mismatch from orientations

@ and more...

Page 21/14

@ Thankyou!

-
Jig
I|=.



	Introduction
	Diapositive 1 Updates in the upcoming PVsyst versions
	Diapositive 2 Overview

	PVsyst 8
	Diapositive 3 Part I PVsyst 8 Feature presentation
	Diapositive 4 PVsyst 8 : more flexible orientations
	Diapositive 5 PVsyst 8 : more flexible orientations
	Diapositive 6 PVsyst 8 : more flexible orientations
	Diapositive 7 PVsyst 8 : more flexible orientations
	Diapositive 8 PVsyst 8: new 3D scene tools
	Diapositive 9 PVsyst 8: new 3D scene tools
	Diapositive 10 PVsyst 8: new 3D scene tools
	Diapositive 11 PVsyst 8: sub-hourly clipping correction
	Diapositive 12 PVsyst 8: sub-hourly clipping correction
	Diapositive 13 PVsyst 8: sub-hourly clipping correction
	Diapositive 14 PVsyst 8: new help design
	Diapositive 15 PVsyst 8: other improvements

	PVsystCLI
	Diapositive 16 Part II PVsystCLI Feature presentation
	Diapositive 17 PVsystCLI
	Diapositive 18 PVsystCLI: main functions
	Diapositive 19 PVsystCLI: MET + simulation update
	Diapositive 20 PVsystCLI: example with sub-hourly simulation 

	Outlook
	Diapositive 21 Outlook


