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Overview

* Today we are at PVsyst V7.2.17

* Last PVsyst presentation at a PVPMC workshop
was in 2019 -> PVsyst V6.8.0

Many novelties and improvements have accumulated, here we briefly cover:
* Improvements in modeling

* Improvements in tools

* Improvements in user interface

* Upcoming features
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Improvements for PV components

* Improved user guidance for the creation of

new PAN and OND files *  Twin half-cut cell modules in ‘Module Layout’

* Tool for checking or determining Reerie e
@ Definition of a PV module - [u] X Py

Basicdata  Sizes and Technology  Model parameters | Additional Data | Commercial  Graphs

. o @
Description  Hanwha O Cells, 0.Peak-Duo-XL-G11.3-590 Calculation of IV-curves o e
Optional additional specifications available for this PV module
4 pec on submodule level 2
Measured low-ight data | Measured 1V Curve  Customized IAM _ Secondary parameters  Degradation =
Measured Low-light performance data E
This tool creates a module corresponding O Define points Ofigences OFffic. errors (7]
to the measured one.. [0 show original module © Relative efficency
This should not be confused with the
“father" module. Rel. efficiencies (model and points)
4 T T T
[—Relative effic. with respect to STC r ]
Gref. Tref.  Pmp  Releffic O e b . T -
1000W/m2 25°C S89.7W  0.00% 2f B | |- p— =
600W/m2 25°C 3528W -0.30% <4 N
400W/m2_25°C_ 2331W_-120% 800 Win, -0.01 % 5.
S 600 Win?, -0.31 % R B oo
400 Win?, -1.13 % o pops
. b . . 1 e
low-light data from . — 0% | 200 Wi, 325 % =
0o 200 400 600 800 1000
IEC 61853 measurements iradiance o
e— S s P info L
PmpatSTC  589.7 W/m? B
l © cdpoint I l 36 | Rshunt Err Meas - model 0.00%
Rserie Max 0.187 Q RMS Meas - model ~ 0.04%
Bpmeomed | @ RSerie optmized

{bshowwm.,.m” r— r Rserie determination ,|——|‘/°“

T

— — R }o— * Power optimizers:
oo | oo more manufacturers
W N H v improved modeling

O
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Aging Tool and Transposition

Multi-year simulations with
PV module degradation

Define aging properties
of PV modules

o
° e S —————
© 1ttt omes ant

Select typical year or
measured time series

Multiyear simulation:

Full-year simulations dark
Interpolations light

Explicit treatment of circumsolar irradiance

. Direct or Beam
Circumsolar o

The circumsolar
shading effect was

! previously treated like
isotropic diffuse

Isotropic
diffuse

The circumsolar

shading effect is now
treated separately
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¢ More detail in AC circuit

More flexibility for the System design

Thermal parameter ‘ Ohmic Losses | Module quality -LID -Mismatch  SoilingLoss IAMLosses Auxilaries Aging  Unavailabity Spectral correction

DC circuit: ohmic losses for the array
—Specified by

@ Global wiring resistance
O Loss fraction at STC

@m0t mision | @

Default

Voltage Drop across series diode

(% Default

Ad

Loss fraction at PNom %

Pnom: Pac = 2000 kW, Vac =800V Tri, I=1443A
Voltage drop at PNom 0.9V (0.12%)
Uses one or several MV transformers

Uses a HV transformer

Wire section

~AClosses after the i

~AC Wire loss Inverter to transfo (perinverter)
Uses AC dircuit ohmic loss
Length Inverter to Transformer m

tra

d HV and MV
nsformers

—Medium and High voltage

[mv

full system V]

o

Number of MV transfos (O night disconnect

2000mm2 o

© Copper
O Alu

~Medium Voltage lin

MV line voltage kv
Length MV Transfo to injection m
Loss fraction at PNom %

Prom: Pac = 10000 kW, Vac = 20.0kVTri, I=289A
Voltage drop at PNom 18.5V (0.09%)

Wire section

300 mm2 V|

@© Copper
O Al

Reference Pac(Pom)
Iron loss (constant value)
Copper (resistive) loss

Transfo equivalentresistance  3x0.10mQ

from
Uses datasheets data
Nominal power

Tron losses (no load loss)
Copper (resistive) loss at PNom
Global loss at PNom

Global efficency at PNom

Define different
stretches of AC cables

0.10%
0.16%
0.26%

Define transformers from
technical specifications
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Unlimited number of sub-arrays

Sub-array

Different subarrays for

orient.

Tracking, tilted axis

Sub-array ie
Pm

Order 4

different configurations
PV module type,

© Nosizing

inverter type, string

length, orientation, etc.

[Avaiable Now ) Fiter [APVmodies ]
| Generic | [2s0wp 26V si-mono Mono 250 Wp 60 cells
(O Use optimizer

Sizing voltages : Vmpp (60°C) 262V

Voc (10°C) 417V
50Hz
[AvaiableNow ] output voltage 400V Tri S0Hz Ssotz
[Generic ] [s0kw 320-700v tFTr sorz Since 2012 ]| a open
Nb. ofnverters Operating voltage: 320700V Gobal Inverter's power 1500 kiac
Input maximum voltage: 1000
Vipp (60°C) 577V
r> Vimpp (20°C) 688 V
Mod. in series Obetween 13and 22 @ | |voc(10%) 917y
R v Plane iradance 1000 W/m?2 OMax.indsta ~ @5TC
Impp (STC) 2519 A Max. operating pon 1523 k0
0.0%
Prom ratio taa Esowsin @) wce zsea (ot 1000 Wijm? and 50°C)
Nb.modules 6776 Area 11024 2 Isc(atSTC) 2658 A Array nom. Power (STC) 1694 kiip

List of subarrays (7]

Fakvalone

ystem overview

Previously limited to 8 sub-

ame i)
- Sub-array #2.
- Generic Moo 250Wp ... 2 38
Generic - 60 kWac string inv... 22 1
- Sub-array #3
- Generic-Mono 20Wp 60... 2 190
- '_Sﬁkwacsmnv”. 1 1
e om0 Wp 0. 2 8
Generic - 500 kWac inverter 3 1
- Sub-array #5
- Generc Moo w0Wp 726, 2 12
- Generic - 60 kWac string in\ 1
- Sub-array #6
Generc Moo 20 60.. 22 %0
- Generic - 60 kWac string 2 1
Global system summary
Nb. of modules 33524
Module area 56458 m2
Nb. of inverters 100
Nominal PV Power 8849 kwp
- o

Nominal AC Power 7320 kWAC
Promratio 1209

s |

X || s

arrays, now no limit




Shadings on complex terrain

Importing of 3D drawings (including trackers and terrain) * Visualization tools for understanding orientations

from other software packages

33 D7

Orientation change
due to baseline slope

“North {Zenith

Orientation difference = ** &
between tables ‘

The terrain can be
imported

Supported formats:
DAE, 3DS, H2P, PVC

PVC format based on open-source Collada (DAE) with
additional keywords to describe PV tables and trackers
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*  Multiple selection editing

Objects can

be grouped

G celsze : 25.00m

(TN
RALLTTVPPYTIY

" Geopephical- Top vew.

Advanced Editing Tools

Gt el

Filters can be applied
to select objects -

IR LTl
!

o

A

i

= Multiple selected £
objects can be edited in
a single step
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Improved Backtracking definitions

The backtracking algorithm
is based on the geometry of
two adjacent trackers

e

Donoo®mOo00L

= e 122
S s

p—

- s

S moder 310
2 Troder 55

m The parameters for
s s backtracking can be
o % customized




Improvements in 3D drawing tools

*  Filling zones with automatic height adjustment *  Tracking systems with a single or several common vertical
axes (floating PV)

€ Shadi uction

File Create Select Edit View Tools Help

re-n PO > — File Creste Select Edit View Tools Help
8¢ ‘ P aty e (99 |~ A B |/ T o —— . , —
. . R .fy . . i 5S¢ M@ |y afaeat eelde (90 |4 A ‘x »C |7 o W= ‘ .9
¥ Zone editing ~ Scene objects | Tools.

o — o -
i i e Do
The zones are filled with M_ Tables turn around a r—

S
Selected zone parameters- H
customizable tables common axis that

% Shadings animation

Zoelabel
e 63198 m follows the sun Oayofyesr
step o
4 Trvding s on ey "
Azmuth - ’ Beam inear loss 2.9%
Pitch

Tables spacing

Algn tables:
u]
=]

Distance from ground

Automatic tit
Automatic length
Create tracking fields

4 6 8 10 12 14 16 18 2

Information-

Date : 22/07/21 13000
Sunheight : 69°

Filling zones with

. Ar
The tables can exclusion areas can be

T — St 1
1 Shading factor
adapt to the terrain drawn M oo e angfctor
Close scene Clos
v Several of these groups
Grid cell size : 25.00 m Geographical - Perspective view & X:-220.19, Y: -166.78 m Active area : 11483.16 m* Total number of modules : 6928 Grid cell size : 25.00 m Geographical - Perspective view n Total number of modules : 3524

can be present in the

same simulation
The tables can be fixed tilt or SAT

“4"‘4
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Weather data

* Updated weather data sources:
Meteonorm 8 built-in (prepared for sub-hourly data)
Meteonorm API for horizon import
Solcast API
SolarAnywhere API
SolarGIS API (upcoming)
PVGIS API (5.2) including multi-year time series and
horizon

Comment[Horzon from Heteanorm web service, Ist=0.79, ko= 111.98

Horizon line drawing - Legal Time Ponts | Dfse Factor

Fixed plane, 100 Mo Azmuth Heght(d

220
2 22May ana 23 sty N
520 Apr and 23 Aug 70 o

21 Feb and 23 0ct

S orzon profe - Source )

rizon from fies-
(O pusystinteral e

1O Standard CSV Bl (=cov, =t =hor)

1O Meteonom Software (% hor)

—
’ o =
o “° e 0 1 » © |® Horizon from Meteonorm web serviee:
[0 e ]| ase | e | e [0 gt
oo
[Forzon rom Meteanorm web servic, Bt=40.79, ln=-111.58 ]
1 1 1 from web
Importing a horizon line 0 |[olmn

Horizon from Meteonorm web service

™ ‘L}

with Meteonorm API

TMY generation according to several standards

€ Y generation = o X
liul, Tool for generating TMY files based on 10 or more years of complete hourly meteo datasets o
Site [salt Lake City_PvGIS_NsRDB_ Salt Lake City PVGIS-NSRDB 11 years M|

Meteo data lil. Graph Type [Site - Comparisons
Meteo File Meteo dates T T T T T T T T T T T
Long-ter lues Global
(9 Salt Lake City_PVGIS_NSRDB_ 20050 2015 T o Yalues Gt
Salt Lake City_PVGIS_NSRDB_2005.MET 2005 200F ... Long-term mean values Diffus|

alt Lake City_PVGIS_NSRDB_2006.MET 2006 - TWY Diffuse

alt Lake City_PVGIS_NSRDB_2007.MET 2007 :;
alt Lake City_PVGIS_NSRDB_2008.MET 2008 g150
alt Lake City_PVGIS_NSRDB_2009.MET 2009 Z
alt Lake City_PVGIS_NSRDB_2010.MET 2010 Er
alt Lake C H

susc Select weather data

SaltLake C 50
alt Lake C i 1

(@ time series

Jan  Feb  Mar  Apr  May  Jun Ju Aug  Sep  Oct  MNov  Dec

Generated THY monthly values

Long-term mean values
Glol

Diffuse  Temper. Global  Diffuse Temper. . .
Q¥ ceneraton options ) et < whmmeenees < | \/isualize and
January 611 23.4 3.7 Jan (2009) 62.0 214 -3.2
February 80.6 323 0.8 Feb (2009) 769 322 -1.2
Generation method
o mo  ms 55 wews o ss o« | savetheresult
[150 norm 15927-4 . Apri 1847 629 8.4 Apr(2014) 1637 649 9.5 -
additonal parameters May 257 71 182 |May(019 2116 678 153
. based o June 2338 59.1 210 Jun (2008)  236.5 57.0 205
Jy 2308 59.4 2.9 3l (2008) 238.4 59.2 276
August 202.5 549 252 Aug (2008)  211.8 45.8 2538
September 155.0 38.8 1.5 Sep (2014) 158.4 36.8 0.3
October 1140 345 11 Oct(2005)  114.4 314 116 HS,\,,M
November 693 249 33 [Nv(@ol) M2 62 31 =
December 4.5 210 31 |Dec(205 523 23 28
vear w2 47 05 |vear B2 ses 110 o cose

Select or customize
generation algorithm
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Overhauled Economic Evaluation

*  Fully customizable cost breakdown

Custom items can be
added to the cost
breakdown

“““““““ = Items can easily be
~ saved and retrieved
from a database

Loans can be added
and customized

Includes depreciation,
inflation, taxes, etc.

* Includes also self-consumption, storage

* Extended to standalone and pumping systems

*  Flexible tariffs

Several levels of detail
are foreseen:
On-peak/off-peak
TR Seasonal variations
Import of hourly tariffs

Detailed analysis with
3 more variables
«- (LCOE, NPV, RO, etc.)

* Integrated into batch simulations and optimization tool
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General Improvements of User Interface

*  Overhauled report with many possibilities * Direct comparison of two simulations
of customization

All pages of the report are
Select any pair of simulations compared

% Cose | Y, Reportontions * Edtcover page | [ Save doamentasPDF 1 print [ ] Copy todpboard | e Export |

=

© Genersloptons . Finslreport option | &l Cover page K < raesors. > S | @ & | 1w ]|
Pr t: _DEMO_COMMERCIAL_MARSEILLE Project _DEMO_COMMERCIAL_MARSEILLE
>, 9 Modiy the name for the cover page: () Modify the name for the cover page: G rolect: _DEMOS - [ roject: _DENO.S -
G@PVsysT s _DEMO, CONMERGIAL NARSEILLENows Shadig Dones & atn:_DEMO COMMERCIAL NARSEILLE. Mol Layou Dones
W [Project: pvemc 2022 ] || [Farant: customzedreport ] Py P —"
PVaystvz2.47 ‘Bruno Wittmer (Suisse) PVaystv7.2.47 Bruno Witimer (Suisse)
Von S e (ot St die
) over image - Custom text ST SRS
PVsyst - Simulation report 9 Custonizeth proposed system knd text () e cover e /) EdtGimion st
Grid-Connected System | P ey p—] | - o E———— Loss diagram Loss diagram
Profct. PVPAC 2022 ® Cover inage O Custom text Te— ekt [ STa——
Fermoreinen i y Gt nckinncol. g o Ottt ps
pariesistrim user- FaSnade o oam S ot
: J/ Edt [ Load O Deselect @ Change logo / Edt @ changelogo earSnaiogs rasence ss 10 s s
oo ot soon PRS-
Client signature line.  Author signature ine.
@ Dispay dientlogo @ Dislay author logo ‘=|= 1480 ki * 242 ¢ col Efectve imaciation on cotectors.
E fio— [——
lient designal User | author designatior N
sy o
(% Show dient on cover page PV loss due to temperature.
@ Company Energy Coop SA @ Company Bruno Wittmer (Suisse) s usose
(% Address (8 Address PVsystsA
{8 City/zip code "8 City/Zp code

T Fully customizable
cover page

Inactr Loss due o powe hvesh
vt Loss due o votage tesnca
Avaiabl Energy at Iverter Output
Energy Inected nto gra

Energy Injoctad o gria

The differences are highlighted for
quick identification

¢ Renewed look of user interface in release 7.0

)
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Improvements of User Interface

Direct feedback during simulation

The results build up as the
simulation progresses

X o | Reportopons + cacoverpage | ik sevedoameneasror et (] copy o cobesd | o et |

w123 4 sll7 s
IK < ragesars. > 1 (@& [ 1= [[]

Worrings and rrors nthe simulation

R R——

Sysamprosuction
frwtiom re— — [r—

' Detailed information on ' HE

e
A0 T i,

issues found during the
simulation

[ comacat
===

010 1

Epzaesesis

ST o

* More Languages

User interface and report
are translated

e ENSED

File Preliminary design Project Settings |Language | License Help

[¥] Engisn
{§i Welcome to PVsyst 7.2 Frangais (French)
Project design and simulation Deutsch (German)
Espafiol (Spanish)
* Italiano (Italian) T
ErerEEE Portugués (Portuguese) Rz
Utilities Tarkge (Turkish)
22 (Korean)
S B3P (Chinese) i)
D B2 Uapanese) Measured Data
(D) Darnnt mrninmte [ Yoo watinn

e Tutorials on YouTube and Vimeo

VIMN@O vryVimeor ©  Fesures v Resouwces v Wawh  Pricing  ContactSaies

PVsyst 7 _ Working Principle of a Solar Cell

=

PUsyst7_IV Curve

PVsyst SA
9 satgny. Susse

@PVsysT

PAN Files Components Database

5 Based on a Datasheet
& wesie -

Howto deine G e Do
& Vouube cramnet

PVsyst7_ Adding a PAN file

o m Array Sizing

PVsyst7 - Howto add an inverter to the database

https://vimeo.com/pvsyst
https://www.youtube.com/c/PV
—

Number of Strings in

Number of MPPT Inputs
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https://vimeo.com/pvsyst
https://www.youtube.com/c/PVsystTutos

Upcoming features

. . . *  System summary and notes
* Single line diagram

o s B o oo o | Q) et 1 s | & o )

nnnnnnnnnnnnnnnnnnnnnn

|
~in upcoming PVsyst V7.3.0

Custom notes can be added
to projects and variants,
optionally included in report

=

Detailed summary of the
system and possible |
issues =

e
(T . o T T  — T Fo— T T G | CE— —— T
« jﬂJz* I Single-line diagram
e H evamtvrao H
|
(o8 sting: ) so= H H
g om ‘
g jﬂjw :
= H
——
. H

I *  Sub-hourly clipping losses

. irradiance
M 1250-

When using hourly irradiance values

U oo / a part of the clipping is neglected

Clipping level ——

Editor for single
~ line diagram

| hourly mean Approach will be

5 ‘ ’ US? reduced hourly. presented in September
I Print preview of H =»- variables to Qetgrmme at WCPEC 2022 in Milan
' single line diagram | amount of clipping

ol

14:00 14:15 1430 14:45 1500

| *  More flexibility with orientations in a simulation

| PVPMC_2022_Examples PVsyst DEV |
VT Tracker system_10Mwc_Central inverters_ 15/08/22 " ° I d bf H I d |
N | Generalized bifacial mode
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Summary

Many novelties and improvements have accumulated we have briefly shown:

Improvements in modeling

* PV components
Detailed modeling of Twin half cell modules
Easier creation of PN files and determination of
single diode model parameters
Power optimizers: more manufacturers and
improved modeling

* Transposition
Explicit treatment of circumsolar irradiance

*  System design
More detail in AC circuit
Unlimited number of sub-arrays

*  Weather Data
Updated weather sources
Integrations of APIs for weather data and horizon
lines
Tool for the creation of TMY files

Improvements in tools

Aging Tool
multi-year simulations with PV module
degradation

3D editor

Importing of drawings including terrain
and trackers

Editing of multiple selections
Customization of backtracking
Automatic filling zones

Trackers with common vertical axis (used
for floating PV)

Tool to visualize orientations

Overhauled Economic Evaluation
Fully customizable cost breakdown,
financing plan and tariffs

Detailed financial analysis

Integration into batch simulations
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Improvements in user interface

* Overhauled report

*  Direct comparison of two simulations

*  More languages

*  More details during and after simulation

*  More video tutorials

Upcoming features

* Single line diagram

*  System summary and notes

*  Sub-hourly clipping losses

*  More flexibility for complex orientations

*  Bifacial systems: current 2D modeling

generalized to 3D drawing



