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INTRODUCTION

This document is a first step of a series of tutorials which explain the use of
PVsyst Version 6, and may be understood as a PVsyst user's manual. It contains
three different tutorials describing the basic aspects of the simulation:

e Creation of a grid-connected project
e Construction and use of 3D shadings scenes
* Meteorological data in PVsyst

More tutorials are in preparation and will be added in the future. They will
explain in more detail the different features of PVsyst. The complete reference
manual for PVsyst is the online help, which is accessible from the program
through the “Help” entries in the menus, by pressing the F1 key or by clicking
on the help icons 2 inside the windows and dialogs.
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Part 1: BASIC APPROACH: MY FIRST PROJECT

1- First contact with PVsyst
When opening PVsyst you get to the main page:

PVsyst VB.61 - PREMIUM - Photovoltaic Systems Software

e Files Preferences Language Licence Help

Choose a section Content

Pre-sizing step of a project, after few
clics, without real components.

- First evaluation of the system's and
component's sizes

- System yield quick evaluations
performed using monthly values

Preliminary design

Project design

Flease do not use these gross
estimations for 3 presentation to your
customer !

Databases

MNew PVsyst release
. avaiabic

This gives access to the four main parts of the program:

“Preliminary design” provides a quick evaluation of the potentials and possible constraints of a project
in a given situation. This is very useful for the pre-sizing of Stand-alone and Pumping systems. For grid-
connected systems, it is just an instrument for architects to get a quick evaluation of the PV potential of
a building. The accuracy of this tool is limited and not intended to be used in reports for your customers.

“Project design” is the main part of the software and is used for the complete study of a project. It
involves the choice of meteorological data, system design, shading studies, losses determination, and
economic evaluation. The simulation is performed over a full year in hourly steps and provides a
complete report and many additional results.

“Databases” includes the climatic data management which consists of monthly and hourly data,
synthetic generation of hourly values and importing external data. The databases contain also the
definitions of all the components involved in the PV installations like modules, inverters, batteries, etc.

“Tools” provides some additional tools to quickly estimate and visualize the behavior of a solar
installation. It also contains a dedicated set of tools that allows measured data of existing solar
installations to be imported for a close comparison to the simulation.

2- Full study of a sample project

Project specifications and general procedure

For an introduction to the development of a project design in PVsyst, we will walk through a full project
step-by-step. As an example we will consider a farm located in France close to Marseille. The building in
question is shown on the following sketch:
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The roof of the farm is facing south and we intend to cover it on an area of about 5m x 25 m = 125 m?
with mono-crystalline PV modules.

As explained before, we will not use the “Preliminary Design” for a grid-connected project, but rather
start the complete “Project design”.

PVsyst V&.61 - PREMIUM - Photovaltaic Systems Software

@ Files Preferences Language Licence Help

Choose a section Content

Preliminary design

System

Full-featured study and analysis of a
project. Grid- ected
-Accurate system yield computed
using detailed hourly simulations.

- Different simulation variants can be
performed and compared,

- Horizon shadings, and 30 tool for Stand alone
near shadings effects study,

- Detailed losses analysis,

- Economic evaluation performed with

real component prices. pumpmg

e W s

DC Grid

trelease

When you choose "Grid connected" project, you will get the following dashboard for the management
of a project:



Project: Farm at Marseille - ul X
Project Site Verisnt
Project's designation
Fie riame: [Farm at Marseille Puojects name [Faim at Marseile] QF Mx |9
*
Site File | [ [ Q
MeteaFile [ = 7]
Meteo database
) Pioject settings
System Variant (calculation version)
Variant n® |\‘E[I Mew simulation variant J | = [y » o+~ ‘j
Input parameters - Simulation Results overview
Mandatay Dptional Systemkind  Undefined [no 3D scene defined)
: e~ |
Swatem Production 0.00 Mwhiw
& = O | ‘ Specific production 0.00 Kwhikapim
= iz Peiformance Ratio 0.00
@ ‘ @ ‘ | Normalized production 0.00 Kwhikwpiday
= _ Array losses 0.00 kwhikwpiday
A System losses 0.00 Kywhikiwpiday
T Met meteing (] ‘ I
o] |
[ spstem overvisw 4 Exit

The dashboard has two parts: the Project basic definitions and the System variant management.

What we call ‘Project’ in PVsyst, is just the central object for which you will construct different variants
(or system configurations, calculation variants) of your system. The Project contains the geographical
site of your system, the reference to a file with the meteorological data, and some general parameters
like the Albedo definition, some sizing conditions and parameters specific to this project. In the database
it will get a filename with the extension *.PRJ.

Each System Variant contains all the detailed definitions of your system, which will result in a simulation
calculation. These definitions include the choice of solar panels and inverters, the number of panels and
inverters, geometrical layout and possible shadings, electrical connections, different economic
scenarios, etc. In the database, the files with the Variants of a project will have the Project's file name,
with extensions VCO, VC1, VCA, etc. You can define up to 36 Variants per project.

Steps in the development of a project
When developing a project in PVsyst, you are advised to proceed in small steps:

— Create a project by specifying the geographical location and the meteorological data.

— Define a basic system variant, including only the orientation of the PV modules, the required power
or available area and the type of PV modules and inverters that you would like to use. PVsyst will
propose a basic configuration for this choice and set reasonable default values for all parameters
that are required for a first calculation. Then you can simulate this variant and save it. It will be the
first rough approximation that will be refined in successive iterations.

— Define successive variants by progressively adding perturbations to this first system, e.g., far
shadings, near shadings, specific loss parameters, economic evaluation, etc. You should simulate
and save each variant so that you can compare them and understand the impact of all the details
you are adding to the simulation.

Tips - Help

In PVsyst, you can always get to the context Help by pressing F1. Sometimes you will also see little
orange question mark buttons (2J. Clicking on them will lead to more detailed information on the topic in
the Help section.



When PVsyst displays messages in red, you are advised to carefully read them! They may be either
warnings or error messages, or they can be procedures that should be followed to get a correct result.

Defining the Project
In the project dashboard click on «New project» and define the project's name.

Then click on “Site and Meteo”.

Component choice - m] X
Current G hical site: M ille Mari [PV¥Sypst ariginal database]
Click on OK to transfer to the project area.
Search jmarse\lls |A\I countries L]

Filename {Town WCountry |Dala Tource
bt anila/Maia anila/Naia Philippines MeteoMorm 7.1 station ~
bt annheim tannheim Germarw MeteaMomm 7.1 station
I aputo/Benfica Maputo/Benfica Mozambique: MeteoMomm 7.1 station
taputo Maputo Mozambigue MeteaMomm 7.1 station
I aracaibo Maracaibo Venezuela MeteoMomm 7.1 station
M aracay Maracay Venezuela MeteoMomm 7.1 station
b crion [sland Marion |sland South Afica Meteatom 7.1 station ;
Marthod PVGIS SAF 1938 t0 2011517 Marthod France PYGIS Ch SAF, satellite 1998-2011
bt azhhad tashhad Iran Metechlomm 7.1 station
It asira asira Drmnan Metealomm 7.1 station
b azvingo Masvinoo Zimbabwe Meteahlomm 7.1 station
bt atam atam Senenqal MetecMlomm 7.1 station
b atamoros M atamoros Mesico Metealomm 7.1 station
[ET] Matruh Enqupt Metechlomm 7.1 station
b atsLie Matsue Japan Meteoorm 7.1 station
b atsumoto M atsumoto Japan Meteclorm 7.1 station
Matsuyama Matsupama Japan Meteahlomm 7.1 station
b aturin td aturin Venezuela Metealomm 7.1 station
Il avin taun Botswana Meteahlomm 7.1 station
Mbandaka Mbandaka Democratic Republic of ttMeteoNorm 7.1 station
M barara Mbarara Uaanda Meteahlomm 7.1 station
M cGrath McGrath United States Metechlom 7.1 station
b eckatharra Meekatharra Australia Meteohomm 7.1 station
b elboume Melboume Australia Meteclorm 7.1 station
bt Al Mele Riedriiim Metenhlnm 7 1 statinn i
5% Setfavaiites [ Erpont I 0y Mew ‘ T | Open | X Cancel ” o OK

You can either choose a site from the built-in database, which holds around 1,200 sites from
Meteonorm, or you can define a new site that can be located anywhere on the globe. Please refer to the
tutorial “Meteorological Data management" if you want to create or import a site other than those
available in the database.

The project’s site defines the coordinates (Latitude, Longitude, Altitude and Time zone), and contains
monthly meteorological data.

The simulation will be based on a Meteo file with hourly data. If a near meteo file exists in the vicinity
(less than 20 km), it will be proposed. Otherwise PVsyst will create a synthetic hourly data set based on
the monthly meteo values of your site. However, you can always choose another Meteo file in the
database. A warning will be issued if it is too far from your site.

NB: If you begin by choosing a meteo file, you have the opportunity of copying the site associated with
this file to the Project's site.

In the project dashboard you can click on the button "Albedo - Settings" which will give you access to
the common project parameters, namely the albedo values, the design conditions and design
limitations.



-
Project’s parameter: Albedo for the

Albeda ] Design conditions | Other limitations |

DS ﬂ -Usual values for albedo
Urban situation 014-022
Monthly values e g
dan: o200 July 020 Fiesh Grass 026 ‘
Fresh show ngz
a0 R0 e | et s 055075 I
Mar- 020 Sep. [0.20 SRRt Diry asphalt 0.03-015 |
Common value  |0.20 ‘et asphalt oig
ellnzn a0 Concrete 025035 I
Map |0.20 Now. |0.20 [Default: albedo = 0.2] Fied tiles 033
'E-— Alurniriurn 085

Jure |020  Dee |0.20 o Set New galvanised stesl 035 I
0o

Wem dity galavanised stee

X Cancel ] o TK ‘ |

Usually you will never modify the albedo factor. The value of 0.2 is a standard adopted by most people.
Nevertheless, if for example your site is located in the mountains, you can define in this table a higher
albedo factor like 0.8 for the months where there is persistent snow.

The second tab in the project parameters dialog contains the "Design Conditions" page.

-
Project's parameter: Albedo for the

Albedo  Design conditions 1Dlher limitations |

Site-dependent Design parameters -

Reference temperatures 2 Lower temperature for Absolute Yokage mit |10 °C
for array design by -
respect to the inverter Winter operating temperature for Ympphax desian |20 S
input voltages i
B u Usual operating temperature under 1000 %/ /m |50 e
Summer operating temperature for Vmpphin desian |60 S

Other design Parameters
Al Max_ volt 1l
MRl Ra ks ? Limit cverload loss for design 120 %
* |EC [usually 1000 4]
UL (usually GO0Y)

muVoc value

" Fram ane-diade model

" From specification

X Cancel ] o TK

This page defines sizing temperatures, which may be site-dependent. These are only used during the
sizing of your system; they are not involved in the simulation.

The "Lower temperature for Absolute Voltage Limit" is an important site-dependent value, as it is
related to the safety of your system (it determines the maximum array voltage in any conditions).
Ideally, it should be the minimum temperature ever measured during daylight at this location. In Central
Europe the common practice is to choose -10°C (lower in mountain climates).



3- Saving the Project
When you are finished (i.e. you have gone to the Variant choices), you will be prompted to save the
definitions of your project. The dialog that comes up allows you to rename the project. We recommend
that you use a simple filename, since it will be used as a label for all the Variants.

Project: Farm at Marseille - a *
Project Site  Variant

Project's designation

®
File name IFalm at Marseille Project's nams |Farm at Marssills Q+ K x 7]

SiteFile [Marsaills Marignans Metzoom 7.1 station France Q

Meteo database
) Project ssttings

Meten File  |ZHERET

Syriheic 21 km

System Variant (calculation version)

Waiiantn® [VE0 New simulation variant Sl MY % - | @

Input parameters Simulation Results averview

Meratins il Systemkind  Undefined (no 3D scene defined)

T ||
£ System Production 0.00 Mwh/y
& ‘ & ‘ S pecific production 0.00 kwh/kwpdn
= Performance Ratio 0.00
@ ‘ @ : ‘ I Mamalized production 0.00 kwhikwpiday
— Array lnsses 0.00 kwhikdwpiday
I~ ek reiiig o ‘ I Swatem losses 0.00 kwhekiwp/day
& | |

[® System overview 4] Exit

Creating the first (basic) variant for this project

After having defined the site and the meteorological input of the project, you can proceed to create the
first Variant. You will notice, that in the beginning there are 2 buttons marked in red: “Orientation” and
“System”. The red color means that this variant of the project is not yet ready for the simulation,
additional input is required. The basic parameters that have to be defined for any of the variants, and
that we have not specified yet, are the orientation of the solar panels, the type and number of PV
modules and the type and number of inverters that will be used.



Project Site  Variant

Project's designation

i niame [Farm at Marseille. PRJ Proiect’s name [Fam at Marseile Q¥ Mx |©
Site File [Marseile Marignane Meteohlom 7.1 station France Q
Meteo Fie [Marseile_PY/GIS_SAF_SYN MET FVGIS CM SAF, satelite 13382011 Syrthetic  2Tkm v @

The orientation is not defined. Meteo database
| £ Project settings

| | System Variant (calculation version)

Vaiiantn [VCO  : New simulation variant ] M* % +-| @
Input parameters Simulation i Results overview
| HREanly Anserial Syslenfind  Undefined (no 3D scene defined)
Oriertation I H I
@ @ ik System Production 0.00 Mwhiyr
Specific productian 0.00 Kwh/kwpdu
Mear Shad
® Sysen I W s | Pefamaics Ratio .00
- I @ I I Nomalized production 0.00 Kwhikwnlday
@) Datailec =]
= Array nsses 0.00 kwh/kdaipdday
- - System losses 0.00 kwhikiwp/da
‘ T Met meteting (=] | I i
CE— |
N ——

System overview 3] Exit

First, click on "Orientation". You will get the orientation dialog where you have to supply values for the
type of field for the solar installation and tilt and azimuth angles.

Orientation, Variant "FarmAtMarseille_Shadings" - O x

Field type [Fixed Tilted Plane -

Field Parameters- ] Tilt 25° Azimuth 20°

Plane Tt [250 Il
: Viest East

; Tl
Azimuth 1200 =4[]
South

Yearly meteo yield
Optimization by respect to

5 Tranzposition Factor FT 1.17
& Yealy iradistion pield = Losz By Respect To Optimum -31x
" Summer [&pr-Sep] Global on collector plane 1878 kwh/m?
T Winter [Oct-Mar)
18 Show Optimisation

X Cancel 0K o

The solar panels in our example will be installed on a fixed tilted plane. From the project's drawing (page
5) we get the Plane Tilt and Azimuth angles (25° and 20° west respectively). The azimuth is defined as
the angle between the South direction and the direction where the panels are facing. Angles to the west
are counted positive, while angles to the east are counted negative.

After setting the correct values for tilt and azimuth, you click on "OK" and the “Orientation” button will
turn green. Next click on "System".
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Presizing Help

From the system description, we remember that we have an available area of around 125 m2. It is not
mandatory to define a value here, but doing so will simplify our first approach as it will allow PVsyst to
propose a suitable configuration.

Select a PV module

Choose a PV module in the database. Among "All modules", select "Generic" as manufacturer and select
the 110 W model. In the bottom right part of the dialog PVsyst will display a hint for choosing the
inverter: "Please choose the Inverter model, the total power should be 13.2 kW or more."

Grid system definition, Variant "New simulation variant” - O X
Global System configuration Global system summary
ﬁ“*“_:_jJ Number of kinds of sub-anays Wb, of modules 1 Nominal P Power 01 kwp
Module area 1 mf e awimurn P Power 01 kwideo
_?J '323: Simplified Schema ‘ Wb of inverters 1 Mominal AC Power 0.0 kwac
P Array ]
Sub-array name and Orientation Presizing Help =
MName [P Array " Naosizing Enter planned power ( [15.3 kw'p
it 25* :
. Orert.  Fixed Tilted Plane Asnuth 20° _:’_.P_J ... or available arealmodules] |125 i .
Select the PY module — 1
|| dveailable Mow - Mawximum nb. of modules 139

IGeneric _:J (1100 26 Fali 110 Win 72 alls. EiRee 21E. IR |_:_J Open

Sizing voltages . Ympp [B0°C] 29.2 Y

I Use Optimizer Voo [[10°C) 487 Y
“Select the inverter v 50Hz
]Available Mow hd ¥ EOHz

1Huawei Technologies LJ ] _:__i

[T Use

Deszign the amray

“Number of modules and strings i Iperali e Fleaze chonze the Inverter model, |
. . The total power should be 17,4 k' [optimal] or
S1LED | impn (Bl : e

[ Swstem averview X Cancel W OF

Select the Inverter

For the installation in our example we could choose either a Triphased inverter of around 13 kW, or 3
Monophased inverters of 4.2 kW to be connected on the 3 phases. We choose the Generic 4.2 kW and
PVsyst proposes a complete configuration for the system: 3 inverters, 15 strings of 9 modules in series.
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Grid system definition, Variant "MNew simulation variant”

Global System configuration Global system summary

Sub-array name and Orientation Presizing Help

MName  |PY Array " Nosizing
: = 2 Tik  25*
Orient.  Fixed Tilted Plane Asimuth 20 _‘?_J

Select the PY module

: Available Now -

11 _.:.__jJ Murnber of kinds of sub-anays Wb, of modules 135 Morminal Py Powver 14.8 kwip

Module arsa 121 rf awimurn Py Power 136 Kwidc
_?J '323: Simplified 5 chema ‘ Mb. of inverters 3 Morminal AC Power 126 kwac
P Array 1

Enter planned power  |15.3 lhwip

.. o available area(modules) (125 113

Mawimum nb. of modules 139

| Generic | [ 1owo29v  Sipol

Sizing voltages © Ympp (BO°C] 29.2 Y
I Use Optimizer Yoo [M0°C] 487 Y

Paly 110D 72 cells Since 2015 Typical

= Open

§~Select the inverter

]Available Mo s

[ 50Hz
v EDHz

U esgn !“e aray

| Geneiic | l42kw 125-500V TL  SO/60Hz 4.2 Kwac inverter Since 2012 x| Open
Nb. of inverters 13 j 2 Operating Yoltage: 126500 Globallnverter's power 12,6 kKiWac
Input maximum voltage: 700Y  “String" inverter with 2 inputs

Operating conditions

Vmpp [B0°C) 263 W
= Wi 20C) 39
Mod. inzeres |3 j ™ betweer B and 14 V:ED[E D“E]] 439

[l MNbre strings 5 j I betweer 13 and 15

“Mumber of modules and strings

"

W Impp [STC ATT A
VEfoad (oss LLA1E-4 E e ﬂ pp [STC)

Prorm ratio 1.18 lzc [STC] 51.6 4

_Nh. modules 135 Area 121 e | lzc [at 5TC] 5104

Flame madiance 1000 Wim®

™ Max. in data * 5TC
Max operating power 13.2 kMW
at 1000 %/ and B0°C)

Array nom. Power [STC) 14.8 k'wip

@ Syztem overview X Cancel o 0K

After the module type, the inverter and the design of the array have been defined, the blue panel in the
bottom right part of the dialog should be either empty or orange. If you get a red error message, check
all choices you made and correct them to the values described above (it may take a few seconds for the

message to adapt to the changes you make).

We have now defined all compulsory elements that are needed for a first simulation. We will go through
more details of this very important dialog later in this tutorial. For now, you can click on "OK" to validate

the choices. You will get a message box with the warning: “The inverter power is slightly undersized”.

For the time being we will ignore it and just acknowledge with the OK button.
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Message colors in PVsyst

In many of the PVsyst dialogs you will be prompted with messages that are meant
to guide you through the different steps of the definition and execution of a
simulation. The color of the text gives you a clue on how important the message
is:

- Messages in black are additional information or instructions on how to

proceed.

- Warnings in orange indicate design imperfections, but the system is still
acceptable.

- Errorsin red mean serious mistakes, which will prevent the execution of the
simulation.

A similar color code is also valid for the buttons on the project's dashboard (in
addition a greyed-out button means “has not been defined”).

4- Executing the first simulation
On the Project's dashboard, all buttons are now green (eventually orange) or Off.

The "Simulation" button is activated, and we can click on it.

il Stor Hourly Simulation Progress - O x
Simulaticn ended sucessfully X
itz D 10 save the simulation Variant
P Simulation Simulation ended sucessfully I et pbitiitchinliaanh el okt
ENRNRNRERRENNENENREENNNNERERNRNEERERR TNew simulstion mfank: 1

o Cimatalioh Attenuation factors for Diffuse Dizplay o
I6M Shading 14 Shading ) ol Valies

[T Don't ask me again (| can save later)
0+ Daily Values

Diffuse 0.033 0.000 0,039
Albedo 0,10 0.000 0am " Manthly Yalues
Display daily values Simulation 31/12/90

Meteo: Global, Diffuse. Tamb 0.85, 0.72kwhdme.day, 11.8°C, D.0Omés

Or coll: Global, Diffuse, Glob, eff.  1.00, 0.74, 0.07, 0.95 Kwh/nf.day o Copitius l

System : EMas, EMet, EUse 134, 134, 1270Kwhdiday

Load: ELoad, EUsed, EDwer Unlirnited , 0.0, 0.0 kWwWh/day \/ oK 1

[ Automatically close when simulation ends successtully
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Simulation, Variant "FarmAtMarseille_Raw" — O >

Simulation parameters-

‘Warant FarmAtM arseille_Raw

Praject Farm at Marzzille P module Paly 110%'p 72 cells Inverter 4.2 kM ac inverter

Site Marzeille Marngnane Uit power 110 Wp LInit power 42 k'

Huarizah Free Harizah b, modules R b, inverters 3
Grid-Connected Array Power 14.8 kwp Priom AL 126 kwiac

System

Preliminary definitions Simulation dates

Optional further definiions, For
1efined data analysis only. ﬂ

These dates correspond to the dates of pour meteo
file. They cannot be overcome.

fom 01011930+

wpto [31121880 | ¥ Meteo end

ME: 1990 indicate: a generic vear, i.e. which dossn't
cormespond to really measured data for & given time

Hourly data storage ¥ Meten beginrir

& Special graphs

Output File

% Batch simulation

HE Optimization Toal

" Simulation

Resultz 1=

=1 Back to params. ‘

The simulation dates are those of the underlying meteo data file. Don't modify them (you cannot
perform a simulation outside of the available meteo data).

The preliminary definitions are additional features which may be defined for advanced purposes. We
will skip them for now, and click right away on “Simulation”.

Hourly Simulation Progress - O X

Statuz
Simulation ended sucessfully

Altenuation factors for Diffuse

1Ak
Diffuse 0039
Albedo 010

Display daily values

Meteo: Global, Diffuse, Tamb
Or coll: Global, Diffuse, Glob, eff,
System : EMar, EMet, EUze
Load: ELoad, EUsed, EOver

Dizplay
Shading |&4Shading " Hourly Yalues
0.000 0039 & Daily Yalues
0.000 0101

" Manthly Values

Simulation 31/12/30

0.85, 0.72whinf day. 11.8°C. 0.0m/s
1.00, 0.74, 0.07, 0.95 kwh/nf.day
13.4, 134, 1270kWwWh/day

Urlimited , 0.0, 0.0 kwh/day

== Continue
o K

[ Automatically cloze when simulation ends successfully

A progress bar will appear, indicating how much of the simulation is still to be performed. Upon
completion, the "OK" button will get active. When you click on it, you will get directly to the "Results"
dialog.

Analyzing the results

This dialog shows on the top a small summary of the simulation parameters that you should quickly
check to make sure that you made no obvious mistake in the input parameters. Below is a frame with six
values that summarize at one glance the main results of the simulation. They only give a very coarse
picture of the results and are there to quickly spot obvious mistakes or to get a first impression of a
change or a comparison between variants of the project.

14



In the bottom left part of the dialog you will see the "Input/Output" diagram, which gives you already
more detailed information about the general behavior of the system. It displays for every day that was
simulated, the energy that was injected to the grid as a function of the global incident irradiation in the
collector plane. For a well dimensioned grid-connected system, this should be roughly a straight line
that slightly saturates for large irradiation values. This slight curvature is a temperature effect. If some
points (days) deviate at high irradiances, this is an indication of overload conditions. For stand-alone
systems, a plateau indicates overload (full battery) operation.

Results, variant VOO "FarmAtMarseille_Raw” - O x

Simulation parameters

Project Farm at Marzzille

Site Mérseille Marignane P modules Paly 110%p 72cells  Inverter 4.2 kW ac inverter

System type Gric-Connected Mominal Power 148 kKwWp I unit power 42 kK

Simulation  01/01to 31412 MPP Yaoltage 46V M. of i, 3
[Genenc meten data) MPP Current 324

Main results

Sypstem Production 23.0 Mwhdu Momalized prod. 4.25 kwh/kWwWpdday
Specific prod, 1551 kKwhAMWphar Aray losses 0.81 kKwh/Wwpdday
Performance Ratio 0.816 Spstem losses 015 kwh/kWwWpdday

- . Detailed it:
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i = I ‘
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4 8 L
Biobalincident in coll. plans [Kithim? day] i <0 Back I Save ‘

The main information of the simulation results is gathered in the report. The other buttons give access
to complementary tables and graphs for a deeper analysis of the simulation results. For now we will

ignore them. When you click on you will get the complete report, which for this first simple
variant consists of only three pages (for simulations with more detail you can get up to 9 pages of
report). In this report you will find:

First page: All the parameters underlying this simulation: Geographic situation and Meteo data used,
plane orientation, general information about shadings (horizon and near shadings), components used
and array configuration, loss parameters, etc.

Second page: A reminder of the main parameters, and the main results of the simulation, with a
monthly table and graphs of normalized values.

Third page: The PVsyst arrow loss diagram, showing an energetic balance and all losses along the
system. This is a powerful indicator of the quality of your system, and will immediately indicate the
sizing errors, if they exist.

Analyzing the report
Second page: main results

For our first system: three relevant quantities are now defined:

Produced Energy: The basic result of our simulation.
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Specific production: The produced energy divided by the Nominal power of the array (Pnom at STC).
This is an indicator of the potential of the system, taking into account irradiance
conditions (orientation, site location, meteorological conditions).

Performance ratio: An indicator of the quality of the system itself, independently of the incoming
irradiance. We will give its definition below.

Main simulation results
System Production Produced Energy 21.54 MWh/year Specific prod. 1451 kWh/kWp/year
Performance Ratio PR  80.4 %

The bottom of the second page contains a table with the main variables, given as monthly values and
the overall yearly value. The yearly value can be an average like the temperature, or a sum, like the
irradiation or energies. The meaning of the different variables is the following:

GlobHor: Global irradiation in the horizontal plane. This is our meteo input value.

T amb: Ambient (dry-bulb) average temperature. This is also our meteo input value.

Globlnc:  Global irradiation in the collector plane, after transposition, but without any optical
corrections (often named POA for Plane of Array).

GlobEff:  "Effective" global irradiation on the collectors, i.e. after optical losses (far and near shadings,
IAM, soiling losses).

EArray:  Energy produced by the PV array (input of the inverters).

E_Grid:  Energy injected into the grid, after inverter and AC wiring losses.

EffArrR: PV array efficiency EArray related to the irradiance on the Collector's total area.

EffSysR:  System efficiency E_Grid related to the irradiance on the Collector's total area.

New simulation variant
Balances and main results

GlobHor T Amb Globinc GlobEff EArray E_Grid EffArrR EffSysR
KWh/m? °C KWh/m? KWh/m? MWh MWh % %
January 53.5 6.29 83.0 80.1 1.104 1.063 10.96 10.56
February 792 6.99 112.0 108.4 1.481 1.430 10.90 10.53
March 1339 11.20 167.4 1626 2.135 2.062 10.52 10.16
April 153.4 14.37 165.6 160.3 2,077 2.005 10.34 9.98
May 199.4 19.14 198.7 1925 2.424 2.339 10.06 9.70
June 2178 23.44 210.9 204.4 2.496 2.408 9.76 9.42
July 2209 24.90 2171 2103 2.556 2.467 9.71 9.37
August 188.2 24.67 200.9 1949 2.366 2.284 9.71 9.38
September 138.9 19.74 161.5 156.6 1.977 1.909 10.09 9.74
October 93.0 16.05 125.0 120.9 1573 1518 10.38 10.01
November 58.3 9.96 87.1 842 1.139 1.099 10.78 10.39
December 46.1 6.50 742 715 0.993 0.957 11.03 10.62
Year 1582.5 15.32 1803.3 1746.7 22323 21.540 10.21 9.85

The monthly graphs on the second page of the report are given in units called «Normalized Performance
Index". These variables have been specified by the "Joint Research Center" JRC (Ispra) for a standardized
report of PV system performance, and they are now defined in the international IEC61836 norm. The
PVsyst online help contains a full explanation of these values (you can directly access this section of the
online help by pressing F1 when you are on this page of the report). In these units the values are
expressed in [kW/kWp/day] and contain the following information:

Yr Reference Yield Energy production if the system were always running at "nominal" efficiency, as
defined by the array Pnom (nameplate value) at STC.
This is numerically equivalent to the Globlnc value expressed in [kWh/m?/day].

Ya  Arrayyield Energy production of the array
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Yf Final System yield Energy to the grid

Lc =Yr—Ya Array capture losses

Ls =Ya - Yf System losses

PR =Yf/Yr Performance Ratio = E_Grid / (Globlnc Pnom(nameplate))

Normalized productions (per installed kWp): Nominal power 14.85 kWp Performance Ratio PR

PR Pedormance Ratio (VF/Yr) - D804

0.82 KWhikWpiday
0.14 KWhikWpiday
ter output) 3 97 KWhkWp/day

alized Energy (KWhikkWp/day]

Nomn.

Jan  Feb  Mar  Apr May Jun Ju  Aug Sep Oct Nov Dec Jan  Feb Mar  Apr  May Jun Jul  Aug Sep Oct Nov Dec

Third page: arrow loss diagram

This is the PVsyst way of reporting the system's behavior, with all detailed losses. This diagram is very
useful for the analysis of the design choices, and should be used when comparing systems or variants of
the same project.

GlobHor Horizontal irradiation (meteo value): starting point.

GloblInc After transposition (reference for the calculation of PR, which includes the optical
losses).

IAM The optical losses. When adding further details to a variant, there will be additional

arrows for far and near shadings, soiling, etc.
GlobEff - Coll. Area Energy on the collectors.

EArrNom Array nominal energy at STC (= GlobEff Effic. nom).

Array losses Collection losses (irradiance, temperature, mismatch, module quality, wiring, etc.).

EArrMPP Array available energy at MPP.

Inverter losses Efficiency and eventual overload loss (all others are usually null).

EOQutlnv Available energy at the output of the inverter.

AC losses Eventual wiring, transformer losses between inverter and injection point,
unavailability.

EGrid Energy injected into the grid.
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Loss diagram over the whole year

\@% Horizontal global irradiation
o - +14.0% Global incident in coll. plane
Y 7 /L
Globlnc for PR -3.1% |AM factor on global
T747TKWh/m? = 12T m? coll. irr on
efficiency at STC = 12.20% PV conversion
25.85 MWh L‘ Array nominal energy (at STC effic.)
M -1.3% PV loss due to irradiance level
\\ -9.4% PV loss due to temperature
&, 1.5% Module quality loss
& -1.0% Module array mismatch loss
-1.0% Ohmic wiring loss
22.32 MWh Array virtual energy at MPP
-3.5% Inverter Loss during operation (efficiency)
~0.0% Inverter Loss over nominal inv. power
.0% Inverter Loss due to power threshold
0.0% Inverter Loss over nominal inv. voltage
0.0% Inverter Loss due to voltage threshold
21.54 MWh Available Energy at Inverter Output
21.54 MWh Energy injected into grid
\/

The report can be sent to a printer or copied to the clipboard. These options are accessible through the
Print button __&#= | When pressing it you will get the “Print” dialog:

Print

Printer

Ative: Xerox PS Color Class Driver

Change / Configuration

Caolor Printer

Head Commeants

| ™ Bod
| ™ Bod

\i

Select pages to be printed

s P
v Simulation parameters a (5L
v Mear Shadings & Miwh
Iv tdain results &
|1— JNDec:

¥ Lass diagram

Preview

% Prirt

Language |Endlish -
E; Copy to ClipE

Here you can select which parts of the report should be printed or copied and define comments that will
show up in the header of the report. With the “Options” button you can customize even more details for
the header comments and the clipboard copy resolution.

Saving your simulation

Take the habit to "Save" your different variants for further comparisons. Be careful to define a
significant title in order to easily identify your variant in the future. This title will be mentioned on the
report (it can also be defined in an earlier step, for example at the time of the simulation).

The first variant will be saved in the file "Marseille_Tutorial.VCO". Later Variants will get the file endings
VC1, VC2, etc. If you want to create a new Variant, make sure that you use "Save As" to avoid
overwriting your previous variants. For opening previous simulations of the project, you can click the
button "Load" which is situated just above the "Save" button
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5- Adding further details to your project

After this first "standard" simulation, you can progressively add the specific details to your project. You
are advised to perform and save a new simulation at each step in order to check its effect and
pertinence - especially by analyzing the "Loss diagram".

Far shadings, Horizon profile
The horizon profile is only suited for shading objects that are located sufficiently far from your PV

system, so that the shadings may be considered global on your array. This is the case when the distance

to the shading object is more than about 10 times the PV system size. The Horizon Profile is a curve that
is defined by a set of (Height, Azimuth) points.

The Far Shadings operate in an ON/OFF mode: i.e. at a given time, the sun is or is not present on the

field. When the sun is behind the horizon the beam component becomes null. The effect on the diffuse
component will be explained below.

Clicking the "Horizon" button will open a graph of the sun paths at your location.

' T iR
Horizon (far Shadings) definition at Marseille Marignane ‘ S | l | [ S
Comment Harizori ling at Marseile Margnane Pairts ] Diffuse Factor |

Moo Azimuth  Height["]
Horizon line drawing
Plane: tilt 259, azimuth 20° 1 12w |20

.9

80

d

E

SEERE

[}
=
-
T
=

Sun height [7]

Azimuth [*]

_J % | ¥ Clear Honzon
»

Save ‘ Pririt ‘ X Cancel Ok

Read / Import

You can either define the horizon line manually. For this the values (Height, Azimuth set of points) have
be recorded on-site using a compass and a clinometer (measuring the height angles), a land surveyor or
some specific instrument, photographs, etc. But you can also import a horizon line that has been
generated with the “Sunkye” device or some dedicated software as explained below.

Defining a horizon line by hand:

You can move any of the red points, by dragging it with the mouse, or define accurately its values in the
edit boxes on the right. For creating a new point right-click anywhere. For deleting a point right-click on
the point. You can save this horizon as a file for further use in other PVsyst projects.

When you click on the “Read / Import” button you will get the “Horizon profile reading /

importation” dialog. You can either read a horizon line that you have previously saved in PVsyst, or you
can import a predefined format from sources external to PVsyst.
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Horizon profile reading / importation — =

Horizon profile from ...

. . Please choose the
i+ P¥syst internal file zource File

" Carmnaval Software B .

. PV syst internal file:
" Solmetric SunEye
" Horiz'on Software

" Meteonorm 5oftware 2

Chooze

Imported file name:

Description:

x Cancel ‘ ‘

Importing Horizon from Solmetric "SunEye" instrument

The "SunEye" records the horizon line using a fisheye camera, and provides the result in several files.
You should choose the file called "ObstructionElevation.csv". Do not use the "SkyOx_PVsyst.hor" file!
This is an obsolete format, which was created by Solmetrics for the old versions 4.xx of PVsyst.

NB: If near objects are present on the pictures taken by the “SunEye”, you should remove them from the
data by editing the horizon line after importing it.

Importing Horizon from the "Carnaval" software

"Carnaval" is a georeferred free software (including altimetry data), which is able to create a horizon line
starting from geographical coordinates - Latitude and Longitude — of a site. It works only for locations in
France and its neighboring countries.

NB: You should not use the ‘near objects’ option in this software when creating the far shadings for
PVsyst. Carnaval produces a file named “YourProject.masque.txt”. You will have to rename this file,
removing the ".masque" characters, as PVsyst does not accept file names with 2 dots in them.

Importing Horizon from the «Horiz'ON" software

The "Camera Master" tool is a special support for photo cameras, which allows to take a series of
pictures in precise horizontal rotation steps (every 20° in azimuth). The software "Horiz'ON" gathers
these photographs in a single panorama picture, on which you can draw the horizon line by using the
mouse. The software will produce a file format of the horizon line that is directly readable in PVsyst.

NB: When you want to create a horizon line starting from a geographical location (like in Carnaval or
Meteonorm), the exact coordinates of your PV system have to be carefully defined. You may determine
them using GoogleEarth or with a GPS instrument. Keep in mind that a degree in latitude corresponds to
111 km, a minute to 1850 m and a second to 31 m. For the longitude this is also valid for locations on
the equator. As you move away from the equator these values will decrease.

Using the horizon in the simulation

After defining a horizon line, the button in the project dashboard will turn from greyed-out to green. If
we now perform again a simulation the shading of the horizon will be taken into account. The report will

20



now have an additional page. On the second page of the report you will find the horizon definition and

the sun graph that includes the far shading effect:

PVSYST V6.04 ‘ ‘ 26/03/13 ‘ Page 2/4

Grid-Connected System: Horizon definition

Project : Farm at Marseille

Simulation variant : With far shadings (horizon line)

Main system parameters System type ~ Grid-Connected

Horizon Average Height 8

PV Field Orientation tilt azimuth  20°

PV modules Model Fuly 110Wp 72cells  Pnom 110 Wp

PV Array Nb. of modules 13! Pnom total  14.85 kWp

Inverter Model 4 2 kWac inverter Pnom 4200 W ac

Inverter pack Nb. of units 3.0 Pnom total  12.60 kW ac

User's needs Uniimited load (grid)

Horizon Average Height 8.0° Diffuse Factor 0.94
Albedo Factor 100 % Albedo Fraction 049

Height [1 92 57 T 124 47 5 14

Azimuth [ 119 -57 14 9 69 95 121

Marseille tutorial

Plane: filt 25°, azimuth 20°

genn
\ e i

0
Azimuth 7

Also the loss diagram on the last page of the report will now include the effect of the far shadings:

1582 KWhim® Horizontal global irradiation
'////L +14.0% Global incident in coll. plane
| % Far Shadings / Herizon

1680 KWhim® * 121 m* coll. F. Effective irradiance on collectors

Near shadings, 3D construction
The construction of the near shadings is described in the dedicated tutorial “3D Near Shadings

Construction”. The near shadings treatment (shading of near objects) requires a full 3D representation

of your PV system. This is managed from the following central dialog:
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Mear Shadings definition, Variant "FarmAtMarseille_Raw" — O

*

Cormment 1New shading scene

Compatibility with Orientation and System parameter

Orient. /S ystem Shadings '5?'. Construction / Perspective ‘
Active area 121 m? Surf m?
Fields ilt 25.0° Undefined

Fieldz azimuth 20.0" Undefined Shading Factor tables

Infarmatiorr

Mo shadings defined for this simulation.

Use in simulation -

+ NoShadings System overview

" Linear shadings

" Acoording to module strings Model library

Open X Cancel

sl

" Detailed. according to Module Layout =i 28! J oK.

The construction of the 3D scene is performed in a 3D editor, which opens when you click on the button
"Construction/Perspective"

Shading scene construction - [u] X

File Create Select Edit View Tools Help

¢ [ d2radth Qi@ 90 |~ & @
History Point of view Zoom Render 1 Modify T
Narth Zenith +£5cene objects Y| Toos |
% Scene objects
Name ||
&5 PV Fields (0)
~[if] Objects (0}

¥ Groups and zones

Trtewgon | @D

M cancel o Close

South

“Tlest

Grid cell size: 1.00m  |Perspective view Active area: 0.00 m’

If you have near shadings, you should construct your PV installation and its surroundings as a 3D scene
(see the dedicated tutorial). The instruments described in the far shadings section (including SunEye) are
not useful for this construction. The starting point should be the architect's drawings or anything
equivalent, and they should include topological information to get the height of the objects right.

After constructing the 3D representation of the installation, you should perform the simulation in the
“linear shadings” mode which takes into account only the irradiance deficit. This will give you a lower
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bound for the estimation of the shadings effect. Then you repeat the simulation once more in
"according to module strings" mode, which also considers electrical effects resulting from the fact that
the modules are arranged in groups (strings). The modules in each of these strings are assumed to be
connected in series. This will provide an upper bound for the estimation of the shading losses. For the
final report that will be submitted to your customer, you choose an intermediate value for the electrical
effect, taking the by-pass diode recovery into account. For this you have to choose an intermediate
fraction for the electrical effect, which will depend on your system geometry. There is no well-
established value that would generally cover all possible situations. A rough estimate would be 60 to
80% (Higher for regular shading patterns like sheds).

NB: The near shading loss does not cumulate with the far shadings. When the sun is behind the horizon,
the beam component is null, and therefore there is no near shading contribution.

Final layout of the system

In PVsyst there is no direct link between the definition of the system (PV panels and inverters), and the
definition of your 3D scene. But when you do modifications in either one of these parts, the program
will check if they remain compatible, and issue warning or error messages if it detects any incoherence.
Namely it will require that the plane orientations are identical in the two parts, and that you have
defined a sufficiently large sensitive area in the 3D scene for installing the PV modules defined in the
system. PVsyst will perform this test only on the total areas, it will not check the real physical
(geometrical) compatibility. You need to check the arrangement of your modules on the sensitive area
in the 3D scene and if you do not find a possible arrangement, you have to modify the system definitions
(number of modules in series and parallel) or the 3D scene in order to make these two parts match. The
“Module layout” section will help you in finding a consistent arrangement. This part of PVsyst will be
described in a different tutorial. For the present example we only need to make sure that the PV
sensitive area in the 3D scene is at least as large as the total PV module area from the system
definitions. This will allow to perform the simulation.

Detailed losses

Finally there are several parameters which are fixed by PVsyst as reasonable default values for your
early simulations, but that you should modify according to the specificities of your system. These
parameters are accessed with the button "Detailed losses" in the project dashboard.

M andatary

@ Orientation

@ Systermn

1 @ Detailed lossrs
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The Dialog “PV field detailed losses parameter” will pop up. It contains the following six tabs:

- Thermal Parameters

- Ohmic Losses

- Module Quality — LID — Mismatch
- Soiling Loss

- |AM Losses

- Unavailability

In the following we will go through all of them and give a brief explanation of the different parameters
and options.

PV field detailed losses parameter = B

Thermal parameter | Ohmic Losses | Module quality - LID - Mismatch | Sciling Loss | 188 Losses | Unavailahilin

“ou zan defing either the Field thermnal Loss factor or the standard NOCT coefficient:
the program gives the equivalence |

Field Thermal Loss Factor HOCT equivalent factor
Thermal Loss factor U = Uc + Uy = Wind vel MOCT [Mominal Operating Cel temperature] iz
often specified by manufacturers for the module
Constant loss factor Us 200 Witk 9 itzelf. This iz an akernative information to the
. U-walue definition which dosen't make sense when
“wind loss factor Uy 0.0 Wwiintk / mds applied to the operating array.

Default value acc. to mounting
Don"t use the NOCT approach. This is

[~ "Free" mounted modules with air circulation quite confusing when applied to an array !
[ Semiinteqrated with air duct behind
[ Integration with fully insulated back % See the NOCT anpway ‘ ?
ﬁ Lozzes graph x Cancel ‘ / oK ‘

The thermal behavior of the array is computed at each simulation step, by a thermal balance. This
establishes the instantaneous operating temperature, to be used by the PV modules modelling.

The thermal balance involves the "Heat loss factor" U = Uc + Uv - WindSpeed [W/m?:K]. In practice we
advise not to use the wind dependency, as the wind speed is usually not well defined in the meteo data,
and the parameter Uv is not well known. Therefore we put Uv = 0 and include an average wind effect in
the constant term.

According to our own measurements on several systems, PVsyst proposes:
- Uc =29 W/m?K for complete free air circulation around the collectors ("nude" collectors).
- Uc =20 W/m3K for semi-integrated modules with an air duct on the back.

- Uc =15 W/m?K for integration (back insulated), as only one surface participates to the
convection/radiation cooling.

- There are no well-established values for intermediate situations with back air circulation. Our
measurement on quasi-horizontal modules on a steel roof, 8 cm spacing and not joint collectors, gave
18 W/mZK;
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NB: up to PVsyst version 5.1, the default value was 29 W/m? (free standing). From version 6 onwards the
default is set to 20 W/m? since nowadays more and more installations are being built in an integrated
way.

The thermal loss effect will show up on the array loss diagram in the final report.

20.83 MWh L Array nominal energy (at STC effic.)
-1.7%

PV due to irradiance level

-11.6% PV loss due to temperature

Module quality loss

&7 -1.5%
I\J noz. Mandila arrau micmateh Ince

The ‘Standard NOCT factor’ (Nominal Operating Cell Temperature) is the temperature that the module
reaches in equilibrium for very specific surrounding and operation conditions. It can often be found
together with the module specifications supplied by the manufacturers. It has no real relevance for the
simulation, because the conditions for which it is specified are far away from a realistic module
operation. PVsyst only mentions it for completeness and for comparison with the manufacturer’s
specifications.

The wiring ohmic resistance induces losses (R - I* ) between the power available from the modules and
that at the terminals of the array. These losses can be characterized by just one parameter R defined for
the global array.

Thermal parameter  Ohmic Losses ] Maodule quality - LID - Mismatch] Soiling Loss ] 18 Losses] Unavailabilit_u]
DC circuit: ohmic losses for the array
Global wiring resistance 1171 mbhm [~ h Detailed computation
orin loss fraction at STC [1.5 # [~ Default
2]

Yoltage Drop across series diode |00 W v Default

AL circuit: inverter to injection point External transformer
[~ Significant length, to be accounted for [~ Estenal transformer prezent
0.0 -
0.00
E

3
.

=
=
=

|i_|_|

The program proposes a default global wiring loss fraction of 1.5% with respect to the STC running
conditions. But you have a specific tool for establishing and optimizing the ohmic losses (press "Detailed
Calculation" button). This tool asks for the average length of wires for the string loops, and between the
intermediate junction boxes and the inverter, and helps the determination of the wire sections.

NB: remember that the wiring loss behaves as the square of the current. Therefore operating at half
power (500 W/m?) will lead to only a quarter of the relative loss. The effective loss during a given period
will be given as a simulation result and shown on the loss diagram. It is usually of the order of 50-60% of
the above specified relative loss when operation at MPP.
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It is also possible to include losses between the output of the inverter and the injection point (energy
counter). You have just to define the distance and the loss will also appear in the loss diagram.

AL circuit: inverter to injection point

v Sigrificant length, to be accounted far

Length Inverter to injection |10.0 16 mE v

Loss fraction at STC |1.31

STC: Pac = 14 kKW, Wac = 400% Tri, | = 21 A
“olkage diop at STC 52V (1.3%) ?

m
%

In addition there is the option to include the losses due to an external transformer. If you select this
option, you will get two radio buttons in the “AC circuit” frame, where you select if the AC losses to be
accounted for are between the inverter and the transformer, or between the transformer and the

injection point.

AL circuit: inverter to injection point External transformer
W Extemal transformer present default

Iron loss [constant walue) (010 % (14 W

v Significant length, to be accounted for

Length Inverter to injection |10.0 m (1E5mmE -

Lnss fraction &t STE 1,91 E Resistive/Inductive losses 060 % atSTC r
STC: Pac = 14 kKw, Wac = 4004 Tii. | =21 & " [quadhatic, A * P, B = 560 mhm a
Volage dop at STC 52W [1.3 %] .
&+ Between inverter and hanzfo
[T Might dizconnect

" Fram tranzfo to injection

The aim of this parameter is to reflect the confidence that you put in the matching of your real module
set performance, with respect to the manufacturer's specification. The default PVsyst value is half the

lower tolerance of the modules.

Module quality default
Module efficiency loss (1.5 % v

Dieviation of the average effective module
efficiency by respect to manufacturer i
specifications.

The value that is specified in this field might not be exactly the same as the one shown in the "Array loss
diagram". The reason for this is, that this parameter is defined with respect to the Standard Test

Conditions (STC) while value in the diagram is given with respect to the previous energy.
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The light induces degradation happens in the first few hours of module operation. Typical values are
around 2%, but you can define a different value in this field.

LID - Light Induced Degradation—— .

LID loss factor |20 % v

Diegradation of crystaline silicon madules, in
the firzt operating hours by respect to the 0
manufacturing flash test STC wvalues. d

Losses due to "mismatch" are related to the fact that the modules in an array do not have exactly the
same |/V characteristics. In a string of PV modules, the worst module drives the string's current.

Mismatch Losses

default
Power Loss at MPP 1.0 z
Lass when running at fised valtage |25 z =

Mot relevant when MPPT operation

w Detailed computation | >

The button "Detailed computation" helps to understand this phenomenon, and gives indications on the
loss parameter to be set for the simulation, according to your estimation of the inhomogeneity of the
set of modules.

Graphic Tool for the Array's Electrical Behaviour Study in various conditi.. = &

Mismatch

Granhi

| tool for ining the effect of parameter mismatch.
for the cells in a module, or the modules in an aray.

Easic PY module Generic Poly 190 Wp 54 cells  Typical Open

Group of External conditions

S [ .
" Cells 13 j Urits in series (st 1000 jW./m;
= Modul =
o 2 = Chaine in parallel Cell temperature |45 ﬂ T
[™ Cells/modules in series soted according to ISC

i tehed dul

RS value
Shaort circut curent 1SC = 7.90 A 038 & I} =

=
=]
Open circuit votage Yoc= 305V 15 b 5 ﬂ

Random distribution type
o "Mormal” [Gaussian) distribution

" Square distribution

ﬁ Histogram g Giaph ‘ ﬁ LCloze

This parameter acts as a constant loss during the simulation. It is lower for thin film modules. It can
become almost zero if the modules are well sorted according to their real performance (flash-test
results provided by the manufacturer).
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NB: There is probably a correlation between these last two parameters. The Module quality loss is
rather related to the average of the module's distribution, while the mismatch refers to its width.

According to our experience, the soiling effect is almost negligible in middle-climate residential
situations.

Monthly soiling values
Jan [100 % Jub [00 %
Diefault eta ,W % Aug. ’W %
“early loss factar ’T x Mar. W = Sep. ,W =
Apr. W % Oct W %
v Defing monthly values ﬂ May ’W % MNov 'W &

Jure (0.0 % Dec 100 %

o Setall as year

Yearly soiling loss factor

It may become significant in some industrial environments (for example near railway lines), or in desert
climates. The soiling loss can be defined individually for each month to take into account periodical
cleaning or rainy periods.

This parameter may also be used for describing the effect of snow covering the panels (for example put
50% in winter months with 15 days of snow coverage).

The incidence loss (reflections due to the Fresnel's laws) is sufficiently well defined by a
parameterization proposed by "Ashrae" (US standards office). You will in principle never have to modify
this parameter. Nevertheless, you have also the possibility to define a custom curve described by a set
of points. PVsyst will make an interpolation to generate values for all possible angles.

1AM = 1 - bo (1/cos i - 1)
with bo = 0.05

Incidence Angle Modifier Incidence Angle effect default Incidence Angle Modifier Incidence Angle effect default
&+ ASHRAE Model bo=[005 W ~ ASHRAE Model bo=|005 R
1 T T 7T T TT . M T T T T ] | e
wob— £ User defined profie 2 @ iliser deieed piofic ?
09k
081 Points
07 Incidangle  14M
osf [oa oo i|
s TR
[

=2 E
EEIE
oll=|l=
i
ol el @
= N I

0.0 L 1 1 1 1 1 1 L
0 10 20 30 40 50 60 70 380 90
Incidence Angle *

)
&
=
=

e *% Delete

NB: Assuming an isotropic diffuse irradiance, the IAM factor on the diffuse part is computed by an
integral over all space directions, which include important low-incidence contributions.

It is sometimes useful to foresee system failures or maintenance stops in the production expectations.
You can define system unavailability as a fraction of time, or a number of days. As this is usually
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unpredictable, you have the opportunity of defining specific periods of unavailability of the system, and

also to create these periods in a random way. The effective energy loss is of course depending on the
season and the weather during the unavailability periods. Therefore the unavailability loss has only a

statistical meaning

Unavailability of the system
Unavailability time fraction  |2.0
Unavailability duration  |7.30 days/yr

Number of periods |3 ﬂ

@ Set Random

default
W

2]

Unavailability periods

Beginning D'ate / Hour

30012004 w| | 21:00-H
09.06.2004 - | |0200-+
07.07.2004 - | |1400-H

duration

58 haur
fat:] haur
58 haur

To visualize the impact that the losses have on the I/V-behavior of the array, you click on “Losses Graph”

to get to the window “PV Array behavior for each loss effect”. In the top right field you can define the

running conditions of the array. From the field below you select the kind of loss you want to display. The
red curve gives the nominal conditions, which represent the upper limit of the system performance. For
each selected loss you will get a curve in a different color.

40

PV Array behaviour for each loss effect

Collector field, Poly 130 Wp 54 cells from Generic

13 modules in series, 6 strings in parallel

30

Cumunt, [4]
[&]
5
i

o
T

Array losses for 800 Wim®

Tmod. =25°C, Pmpp array = 11.9kW

Module Quality Loss:

loss 1.5 %

Module Mismatch 1.0 %STC:  loss 25 %

AN (Diffuse, beam 40°)

loss 2.2 %

Module temperature = 52.0 *C : loss 11.9 %
Wiring resist. (117 mOhm): loss1.3 %

Resultant: Pmpp array = 9.7kW, Global loss = 18.3 %
L L

100 200

Voltage [V]

300

400 500

- o N

External conditions

Inadiance 800w

Incidence Angle  [40 *

Beam / Global a0 4
Ambient Temper. |20 °C
Wind Velocity 1 mds

Loss effect

[¥ Nominal conditions [26°C)
v Module Quality Lass

V¥ Aray mismatch

¥ Incidence Angle effect
v Temperature effect

[v ‘Wiring Ohmic Lass

[~ Serie Diode Loss

Frint
J-'|_ Close
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Part 2: 3D Near Shadings Construction

The construction of the near shadings are a part of PVsyst that requires some time and exercise to be
fully mastered and take advantage of all available options and features. Therefore we present here a
complete example as an exercise to explain the main steps, and give tips and advices for an easier
use of this tool.

Presently it is not possible to import 3D shading scenes into PVsyst from other software packages like
Autocad or SketchUp. The reason for this is, that the basic data structure in PVsyst is very different
from standard CAD programs, and it is not straightforward to convert these formats in a fully
automatic way. Work is ongoing to provide an import filter for the SketchUp format.

For the present example, we will create the farm that is used in the “DEMO Geneva” project that is

distributed with every PVsyst installation. The starting point for the tutorial will be the following
sketch:

35m

10m /

A

\ 4

35m
N
20°
8m . v
10m
10m

Elévation : Pente toiture 25° /\

Sut tous cotés:
avant-toits de 0.5 M H=5m
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1- Defining the 3D scene:
In the “Project Design” window click on the button "Near Shadings"

37 Site and Mete

rsion)

Optional

O Near Shadings

2

The “Near Shadings definition” dialog will open, and here you click on "Construction/Perspective".

Mear Shadings definition, Variant "FarmAtMarseille_Raw" - O >

Comment iNew shading scene

Compatibility with Orientation and System parameter-

Orient, /System Shadings % Construction / Perspective ‘
Active area 121 m* Surf m*
Fields tilt 25.0° Undefined
Fields azmuth 20.0° Undefined | | Shading Factor tables

i~ Infaormatiorr

Mo shadingz defined for this simulation.

rUsze in simulation -
* Mo Shadings @ System overview

" Linear shadings
7 According to module strings " Model library-

100.0— 2
B i
_"] Open x Cancel
2]

" Detailed, ding to Module Layout




You obtain the main 3D window where you will construct the "scene".

J_. x.:‘[ K.Z_T T_z.v

Paint of view

Shading scene construction
File Create Select Edit View Tools Help
&

‘> ‘I k| 42
History Selection

'Nur_th

“Viest

Grid cellsize: 1.00m  |Perspective view

Modify ‘

1 f &

Tools

East.”

Sout

¥ Scene objects

Hame

& PV Fields (0)
() Objects (0)

¥ Groups and zones

| New group

@

X cancel ‘

" Close

Active area: 0.00m* /|

Constructing a building.

The building in our example will be an assembly of elementary objects that will be grouped

afterwards and used as one single object in the main 3D scene.

From the menu, choose "Create" - "Building / Composed object"

Shading scene construction - a X
File Create Select Edit View Tools Help
1 Elementary shading object el
) Bore e s A |m /& @
o I g Y Compea e D0 My Tacis
] Ground object . 4
i East",.uSEﬁﬂEﬂhJEdsiTmls |
;.ﬂ Polygonal PV plane ¥ Scene objects
2 Rectangular PV plane (single or multiple) Name |«
|23 PV table (with frame] (5 PV Fields (0)
| = PVtablesas sheds & objects (o)
| £ PVtables as domes
| = PVtablesas Sun Shields
= Tracking PV planes
| 2] Transfarm to PV faces
>
¥ Groups and zones.
[ New group ‘ (7]
Cancel Close
. " x | I
“hest Souti
Grid cell size: 1.00m  [Perspective view Activearea: 0.00m* /|
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This will open a secondary 3D window in the reference coordinate system of the new building object.

Euilding / Composed Object - m} x
File Addobject Edit View Tools Help
'_:'“'} gy ~ [ PP, Z ra Foaaat i a { 7
<+ 9 |~‘ = T S W L J—' 1ot Ty ®\ e\ Ly @ E’ D o By ‘ » T 0 ¥ 4 ‘ 9
Histary Selection Point of view Zoom Render Measure Modify Tools
z I
7| Mame Irl
-5 PY Fields (0)
(7 Objects (0)
i3
X v
X cancel | ./ Close
Grid cell size: 1.00m |Perspective view

- From the menu, choose”Add Objet”. It will open a new window where you can choose the type of
your object and its properties.

Here choose "Parallelepiped" and define the sizes (Width = 10m, Length = 35m, Height = 5m).
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X

Elementary shading ohject - O

€«» [k UL E Q0 KHR (PO | A (7]

History Selec.. Point of view Zoom Render Measure

Zenith East Lo ]

N‘Jr-'-h Parameters -

Drezcription
Shape type
|Parallelapipede L]

Width (D) flmn
Length (DY) T
Height [DZ) [5.00 m

West

[~ Thin Object _ﬂjﬁ

Position and Orientation

These values are defined when posiioning in
the 30 scens

= 0.0m Tilt 0.0
Y= 0.0m Azim, oo
F= 0.0m by respect ta O

¥ Enable shadow casting

South Color [

R cancel

J Close ‘

Grid cell size: 5.00m .;.PErSpECtWé view

- Click "Close", this will place the parallelepiped in the coordinate system of the buildings’ object

Elementary shading cbject — O 5
[T | [ G PN fs | SIS
¢« [ 2Lt | QKR (9D | A (7]
History Selec.. Point of view Zoom Render Measure
HGEh | zenith L7 East Edion |
S : i Parameters -
2 Drezcription
| Shape type
|Parallelapipede L]

Width (D) flmn
Length (DY) T
Height [DZ) [5.00 m

West

¥
[~ Thin Dbject ? 140
Position and Orientation
These values are defined when posiioning in
the 30 scens
= 0.0m Tilt 0.0
Y= 0.0m Azim, oo
Z= 00m by respect to OY
S [v Enable shadow casting
South Color [
R cancel J Close ‘

Grid cell size: 5.00m .;.PErSpECtWé view

From the menu, choose again "Add Object".
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Now choose "Parallelepiped"” and define the sizes of the second wing of the farm (Width =
10m, Length = 25m, Height = 5m).

Click "Close", this will place the parallelepiped in the coordinate system of the buildings’
object, again positioned at the origin.

Elementary shading ohject - O x

¢« (v LIt | @

History Selec... Point of viey Zoom

; Editi
“MaFth i Zenith East i ]
orth i i

e Parameters
Description
Parallelepipede]

Shape type
|Paralle|apipede j

\wiidth (D) i n
Length (D) T
Height (DZ) [500 n

west

[ Thin Object _ﬂ{dT

i Position and Orientation
These values are defined when posiioning in

the 30 scene
H= 00m Tilt 0.0
V= 0.0m Azim, 0o
Z= 0.0m by respect lo OY

¥ Enable shadow casting

e
South Color [0

R cancel

o Clos= ‘

Grid cell size: 500 m PErspEct\\'é view

Positioning in the 3D scene
You have now to position this second wing inside the buildings’ object.

Please note that for selecting an object, you have to click on its borders (remember: the objects don't
"know" their interior!). The selected object becomes carmine red.
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Click the "Top View" button X1 (the five buttons top left are for the positioning of the observer).

Building / Composed Object - o x
File Addobject Edit View Tools Help
i 5 e — T )
€% i $2Ldat eek@ (90 |4 ved 7]
History s Pointof vie Zoom Render Measure Madify
£8czne sbiEck || Tooks |
¥ Scene ohjects -
Name I
& PV Fields (0)
= (] objects (2)
- (5 Paralelepipeds v
>
¥ Cancel o Close

Grid cell size: 5.00m  [Top view

o,

~

You can zoom in or out with the two "Zoom" buttons ® © .

You can also re-center the scene, by clicking anywhere on the scene - but not on an object - and drag

the scene's plane.

Click on the positioning tool button 4 to toggle the "Object positioning" panel.
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Now, you can click and drag the red point and displace the selected object with the mouse,
and the violet point for rotating it. Move and rotate the object coarsely to its place as second
wing, perpendicular to the first parallelepiped.

Building / Composed Object
File Addobject Edit View Tools Help

4"79 L3

] ’?.]_,xj %

Grid cell size: 5.00m  [Top view

- o X
7]
Scene objects  Tools
3 Observer position
¥ Move and rotate
Position
K2 West [0 m
Y/ South [0 m
2/ Height |G

Tit
Tilt angle |on [
iSet tilt to selected objects -

Azimuth

Around [Own origin -

Azimuth 0.0

3 Rotate whole scene

® cancel o close

The mouse will not allow you to get precise positioning. But after the object has been placed
coarsely, the “Object Positioning” dialog will display the approximate displacement and
rotation, and now you can finely adjust the exact values according to the drawing. In our case

you will put X =10.00m, Y = 10.00m, and don't forget Azimuth = 90.0°

Scene ohjects  Tools

3 Observer position

¥ Move and rotate

.Pnsm'nr.\ .
% et [0 m
¥/ South oo m
2 /Height ol m

[Tt

Til angle Joo &
Set tilt to selected objects -

[ Azimuth

iound [Owin origin -

Azimuth 30.0

# Rotate whole scene

NB: Avoid the interpenetration of objects. This often creates problems for the calculation of the

shades.
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If you click on the ‘Standard Perspective’ button L oor press F2, the building should now look like
this:

Building / Composed Object - o *
Ble Addobject Edt View ool Hep
LY ‘-'-H\S}.xbxﬁﬁv eR 9@ | 4 %4 | \ %}
History Point of view Zoom Render Measure Madify Tools
7 5 Scene abgects Tooks |
=" | » Observer position
» Rotate whole scene
¥
R Cancel o ciose
Grid cell size: 500m _ Perspective view
Adding the roof.
- Click on the menu "Add Object" and choose "Two-sided roof + Gables" in the new window.
Elementary shading ohject - O x
T Ik\wgi}-xﬁxﬁﬁ* QQ@@.‘@ED‘./';:’_‘:‘ 9
History | Selec.. Point of view | Zoom | Render Measure
Zenith East Editon |
Description
IZ-sided roof + gables
Shape type

“Marth

Base width |
Top length W m
Roof it angle W =
Gable 1 angle iEIEI_ ~
Gable 2 angle "DD_

Position and Orientation

These values are defined when posiioning in
the 30 scene

H= 00m Tilt 0.0
V= 0.0m Azim, 0o
Z-  00m by isspEck o B
¥ Enable shadow casting
Color [0 | Gables [l |
R cancel / Close

G;d cell s‘\;:'\ L0m N |Perspect\'ve view —| ’_
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- Define the sizes: "Base width" = 11m, "Top length" = 30.5 m (for eaves), "Roof tilt" = 25°, and "Gable
1 angle" = -45° and click “Close”

Building / Composed Object

- o x
File Addobject Edit View Tools Help
€«» N N-Q- | UD[5 )
Fistory se Poltof vies .
Scene objects  Tools
» Observer position
¥ Moveand rotate
‘Position™
/et [E@ m
¥/ South [ m
2/ Height [0 m

Tit
Tit anale |on &

Set fit to selected objects v
Azmuth
Agound onnongn
dzimuth [ &

» Rotate whole scerie

*® cancel " Close

Grid cell size: 500 m _ [Perspective view

- This will put the roof in the buildings’ scene. First position it with the mouse and then supply the
exact values as before (X=5m, Y = 5m, and Z = 5m, building height).

Scene objects  Tools

3 Observer position

.3 Maove and.roiabe

Position
Wt Eﬁﬁ— m
'/ Sauth [Ei0 m
Z / Height '—Ei_fl_fl_ m

Tilt
Tilt angle |U.U

Set tilt to selected objects Lj

[~Azimuth

Around ]Own origin -
Azimuth 0.0 *

3 Rotate whole scene

- For the second wing of the roof you could proceed in the same way. You can also reuse the roof you
just created: "Edit" / "Copy", and "Edit" / "Paste". You will obtain a second instance of the selected

object.
- Position this object using again first the mouse and then entering the exact values in the “Object

Positioning” dialog (make sure that the new azimuth is exactly 90°).
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Now the 45° cut gable is still not correct. For modifying the selected object, you can:

- Either choose "Elementary Object" / "Modify",

- Or, more easily, double-click the object on its border.

- Change -45° to +45° and click Close.

Building / Composed Object
File Addobject Edit View Tools Help

«» - Y

Grid cell size: 5.00m  |Perspective view

- o x
Scene objects  Tools
» Observer position
¥ Moveand rotate
Position
R West [0 m
¥/ South [ m
2./ Height [ m
Tit
Tik angle [oo =
iSet tilt to selected objects -
Azimuth
Aound  [onnongn
Azimuth EII
g » Rotate whole scene
-
® cancel " Close

Adding the PV plane
PV planes cannot be integrated in building objects, as the PV planes elements (sensitive areas) are
treated differently by the program. They have to be positioned on the buildings within the main 3D

scene.

- In the main 3D scene, choose: "Object" / "New..." / "Rectangular PV plane".

Shading scene construction
File Creste Select Edit View Tools Help
[f] Elementary shading object
... #8 Building / Composed Object
T Ground chject

Polygonal PV plane

Rectangular PV plane (single or multiple)
PV table (with frame)

PV tables as sheds

PV tables as domes

PV tables as Sun Shields

Tracking PV planes

|

o
=
=
=
fs
=
el

¥] Transform to PV faces

b 1

t of view
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- You have to define the sizes: "Nb of rectangles” = 1 (you could define several non-interpenetrating
rectangles in the same plane), "Tilt" = 25°, «Width" = 5.5 m, «Length" = 25 m.

(Multi) Rectangular field — [ x
~ R i J €
¢ v YL at Ll Q@ |~ 7]
History Selec... Point of yiev Zoom Measure
Zenith
Basic ]By modules ‘
Collector plane
Comment
|(Mulh'} Rectangular field
s |
Nb; of rectangles 1 =1
i =1,
Plane Tilt 250 =i
Rectangle no 1 -
|- Elementary rectangle-
Width 50 m
Length 2500 m
Rectangle arigin in the collectar plane :
5 i s
Aonoo om Y |0.00 m
Sensitive PY area
Total area 137.6 m?
Fequired area 121.3m
¥ Enable shadow casting
Calor [j‘ Shades .‘
R cancel o Closs ‘

Grid cell size: 5.00m  |Perspective view

NB: At this stage, there is no relation with the real size of the PV modules in your system definition.
The program will just check at the end of the 3D construction that the PV sensitive area in the scene
is larger than the area of the PV modules defined in “System”. No check is made to verify that the
panels can be arranged such that they fit into the sensitive area in the 3D scene. The detailed
arrangement of the modules has to be defined in the “Module Layout” part of the project. Please
refer to the online help for instructions.
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- Click "OK". The plane will be aligned to the origin of the 3D scene.

Y.
- For positioning it, again click "Top view" xJ , position it globally with the mouse. Now you don't
have rigorous references and you don't need to adjust the values, but be careful not to
interpenetrate the other roof! Check the azimuth value (should be exactly 90°).

Use Rotate and move buttons to position the PV Plane b
First rotate the plane and have it parallel to the roof axis using the rotate button CYor the azimuth

Azimuth
Around |Own arigin j

Azimuth 90.0 i

Then click the move button %* and slide by dragging the green and red arrows to position correctly.

=1

When hovering the different arrows, they will change to yellow color and indicate along which axis
you’ll be moving

|

[Left-click] Move along ¥ axis
Ll

l

“ [Left-click] Move along ¥ axis
n [N}
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- Vertical positioning: now your field is on the ground. Click the observer’s "Front View" %! button,
and position your plane on the roof by dragging the red arrow with the mouse along Z Axis (vertically
blue arrow below). Always remember to let some spacing between any active area and other objects
(minimum 2 cm). If you put the plane below the roof, it will be permanently shaded!
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- You can then check the position using the 3D button b
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Adding more shading objects

In our example we will now add a silo and a tree to the scene. These are “Elementary shading
objects” that will be positioned directly inside the main 3D scene.

- In the main scene select "Object" / "New..." / "Elementary shading object" / "Portion of cylinder".
According to the drawing, define Radius = 3m, Aperture angle = 360°, Nb of segments = 16, Height =

12m. Click "OK".

Shading scene construction
File Create Select Edit View Tools Help
4 [ Elementary shading object

Building / Composed Object

Ground object

Polygonal PV plane

Rectangular PV plane (single or multiple)
PV table (with frame)

PV tables as sheds

PV tables as domes

PV tables as Sun Shields

ol

o
=
=
=
Vs
=

Tracking PV planes

| Transform to PV faces

L xt ot t

tof view

Ndrth

st

Grid cell size: 500m  Perspective view

Modify

South

- a x

Scene objects ]-rm\s |
¥ Scene objects
Hame | &
= & PV Fields (1)

5 (Multi) Rectangular field v
= (7] objects (1)

g Building object v
¥ Groups and zones
inengow | @

® concel o Close

Active area: 137.50 m®
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- In the main scene, be sure that the "Positioning" tool Dis activated, click "Top view" %1 and
position the silo with the mouse (if you don't know the order of magnitude or signs), and then with
values (X =18m, Y =45 m).

File Create Select Ed
«» |x 0oy (90| A Ve =/ 8
History Zoom Render Me E Modify Tools
forth Scene objects  Tools
» Zone editing
¥ Move and rotate
Position
%4 west [0 m
¥/ South B0 w
e gt Z / Height o m
Tilt
Tilt angle 00 i
[Eettitto sclected objects. ]
Azimuth
>
Around [ownorgn — ~]
I Azimuth po -
3 Observer position
% Rotate whole scene
% Sun position
» Shadings animation
| i ® cancel " dlose
| South

|Grid cell size: 500m  [Top view

Active area: 137.50m* /|



- You can now add a tree in the courtyard by selecting "Object" / "New..." / "Elementary shading
object" / "Tree". To define shape and size of the tree, select "Front view" from the toolbar, and then
click on the red points with the mouse and drag them to adjust shape and size of the tree. When you
are done, position the tree to your like in the courtyard (always remember for your future projects,
that a tree does not have a definitive size, the shading may vary as the tree grows or is pruned!).

Elementary shading cbject

«» [y 4pvan|eaEa (90|

History Selec.. Point of viey

Zoom Render Measure

Edition ]

Parameters
Drescription

IE

Shaps type

|TreE ﬂ

Medium-point height
tdedium height

W
FEm
Low part height W m
]T m
W m

m

Tunk height

\

Medium diameter

# | Tunk diameter 11 33 m

“Position and Orientation
Theze values are defined when posiioning in
the 30 scene

"= 0.0m Tilt 0.0
V= 0.0m Agim, 0o
Z= 0.0m by respect bo O

¥ Enable shadow casting

Color DI Trunk .‘

R cancel

o Clos= ‘

Grid cell size: 1.00m  |Perspective view

Shading scene construction
File Creste Select Edit View Tools Help

v DL a0 dg (90 | LA 1 f & 7

Pointo Zoom Render

" Scene objects  Tools

Zenith East
. » Zone editing ~
% Observer position

¥ Rotate whole scene

Reference objsct

[Multi] Rectangular field J
Current azimuth 901"
New azimuth EX
3 Sun pasition

» Shadings animation

South

*® cancel o Close

Grid cell size: 500m _|Perspective view Active area: 137.50 m®
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Positioning with respect to the cardinal direction

Usually you construct a scene first in the reference coordinate system that is used in the drawings,
and that has been chosen by the architect. After that, the button "Rotate whole scene" <® will allow
you to perform the final rotation of the global scene to fit the real orientation of the installation with
respect to the cardinal direction.

- Select the reference object for the orientation (normally the PV plane).

- In the "Rotate Whole Scene" dialog, define the new azimuth (here +20°, west). This will rotate the
whole scene by 20° towards west.

Shading scs
File Create

LN 2

B at (@R (80 [/ 4 (Ve =/ 8 °

Tools

Render

If later on you need to re-position or add a new object in the scene, it might be easiest to rotate back
to the original coordinate system. To do this, select an object which is aligned with the coordinate
system in which you would like to work and put a value of 0° or 90° into the “Rotate whole scene”
dialog. Perform the modifications and then apply the reverse rotation.

Shading test and animation
Now that the 3D scene holds all the potential obstacles and the sensitive panel area, we are ready for
a first shading analysis.

- Click Tools on the left pane and choose Shadings animation sub panel.

- . S o _
adsdne i ”The “Shadow animation” tool will expand and here you

click on "Play/Record animation". The shadows will be shown for the whole selected day. After
execution you have a scrollbar for reviewing one or the other situation.
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Tools :

Scene ohjects

¥ Sun position

¥ Shadings animation

Day of year 21122008 ~
Step duration J‘I 5 minutes vi

1.0 T —T— —T—

R Shaéing loss on cllear day:
0.8 Beam linear loss 17.4% B
05 -
0.4 -
0.2 -
0.0 [ L 1 1 Il

3 10 12 14 16 1E|

L] i

=

For each time step, the date/hour, sun position and shading factor are displayed on the bottom of

the 3D window. You can try this for different dates in the year, the two extreme situations being June
21st and December 21st.

File Create Select
z $ .~ & |
* Y ®‘ @‘ E‘? d |
S ™ Render Modify T |
Tool
Zenith North Sterié abects: | Focks
~
3 Sun position
¥ Shadings animation
Day of year 21122016 =
Step duration : -
10
‘Shading loss on clear day:
08l Beamlinearloss 17.4% L
06 -1
04l g
ozl g
-\i‘;‘-"’:"g’-'"""--—~-~.., > [L° ..‘ «I-. ..‘. «I |
-
| 1| B |
> ' |!
o
r N
Date : 21/12/16 11h00
T M| Sinheight s 19%
East
Sun azimuth : -24°
Shading factor
Linear : 0,105
R 7
v
| * cancel o Close
| South

[Grid celi sze: 500m _ |Perspective view Adtivearea: 137.50m° /|
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If there is some shade that you don't understand well, you can click the button "View from the sun
direction" = from the toolbar on top. The animation will now be shown from the suns’ perspective.
In this way you will immediately understand which object casts which shadow.

/& 9

Scene ohjects  Tools

» Sun position

¥ Shadings animation

Diay of pear 21122016 =

Step duration 15 minutes L]

0 T T
Shading loss on clear day:
0.8 Beam linear loss 17.4%

08| E
0.4 E
ozt /\/ ]
o L . . .

¥ ] 1m0 12 14 18 1
L] = |

> K

Information
Date : 21/12/16 11h00
Sun height : 19°
Sun azimuth : -24°

Shading factor
Linear : 0.105

| H cancel W Close
Snuth

|Grid cell size: 5.00m  |Perspective view Active area: 137.50 m*

More Options

Colors
You can personalize the view of your scene by defining colors.

- Click the button "Realistic / technical view" on the “render” toolbar @

- The color of each element can be defined in its definition dialog.

- For example for the building: Double-click the building, this will open the building construction.
- Double-click the roof, this will open the definition dialog for the roof.

- In this dialog you can define the color of the roof, and the color of the gables independently of each
other.
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- Please note that the colors are defined "at bright sun". You should choose them rather light.

- If you define your own colors, store them as "personalized color" in order that you can reuse them
for other similar objects.

Saving the scene
If you do some bad manipulation, you can undo it with the “Undo” button #!from the top toolbar.

You are advised to periodically save your shading scene using "File" / "Export scene" as a *.shd file.
This will allow you to roll back in case you made an unwanted modification and avoid losing your
work in case of a crash (Alas there still remain some bugs in PVsyst).

Shading scene construction - m] X
File | Create Select Edit View Jools Help
#  Newscene CtlsN | ~ Yo Zy 2Z. | ) | o+ A~ | ; [
d 2L | 0dr |90 |4 ! HIE (7]
* Read scene Ctrl+0 (i s : !
Point of view zo0m Render Measure | Modify Tools
" Read building
2 o » Scene ohjects  Tools
Read objects Zenith Marth = ~
» Rotate whole scene
+ Import 3 | >
LY Exportscene(SHD)  Ctil+S 4 Hioue i,
J Export selected objects (SHO) A ¥ Shadings animation
& Savesceneto image v - T
Dapofyear 21122016 = ‘
) Prnt e Stepduration 15 mnates =
i |
® Cancel Curl+C 1
i Shading loss on clear day:
" Close Ctrl- W 0.8f  Beamlinear Ioss 17 4% g
sl R
Weso 0.4 i
o2l .
>
g . L L L
g 10 12 14 16 e
> 1
Easr.-'"' Date : 21/12/16 11h00
sun height ; 13>
Sun gaimuth : 24°
Shading factor
Linear 10,105
v
*® Cancel & Close
~South
Grid cell size; 5.00m _|Perspective view Active area: 137.50m’ /]
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Please note: your final scene (used in the simulation) will be stored along with your "MyProject.VCi"
file. It does not need an *.SHD file.

Display in report

This scene will appear on the final report. If you want to have a specific view of the scene in the

report, you can request it by "View" / "Save this view for the report".

Shading scene construction
File Create Select Edit View Tools Help

¢ »

History

RS

Selecti

L

Bt £

JONC

_..
."_i‘\.

IE T &

Standard perspective F2
Top view F3
Front view F4
Side view F3
View from sun position F&
Zoom forward F7
Loom backward Fa

Specify chserver position
Lock at selected chject Ctrl+F
Back to default view Shift+Ctrl+D

Save this view for the report

Load report view
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2- Use the 3D scene in the simulation
Linear Shadings

Your shading scene is now ready for the simulation.

- Choose "File" / "Close". You return in the near shadings dialog.
- Choose "Linear shadings" in the box "Use in simulation".

Near Shadings definition, Variant "FarmAtMarseille_Raw" - O *

Camment ]FarmAtMalse\He

Campatibility with Orientation and Systermn parameter—

Orient. /System Shadings ‘ % Constiuction / Perspective
Active aiea 121 m* 138 m* i
Fields til 5.0 25.0° )
Fields azimuth 20.0° 20.0* Shading Factor tables
Table

[ Use in simulation -
7 Mo Shadings

Caleulation mode

[m System averview
T

> . ¥ Fast [table)
i lneatetiplings " Slow [simul | i Print
" According lo module strings - | ‘Hodel library
JIE}
1000 L| = =
b X Cancel
|

Save & 0K

" Detailed. according to Module Lapout

Now the program checks the compatibility of your 3D scene with the other definitions of your
system.

- The plane orientation should match the one defined in the "Orientation" part. If it does not, there is
a button to correct the "Orientation" parameters according to the 3D construction.

- The sensitive area should be large enough to position the PV modules defined in the system
definitions. This is a rough test, which checks only the total area and does not take into account the
individual sizes and geometrical positions of the modules. A warning will be issued if the total area of
the panels exceeds the total sensitive area of the 3D scene. If the total area of the panels is much
smaller than the sensitive area defined in the 3D scene, there will also be a warning. The threshold
for this warning is much higher (factor of 1.5) to allow spacing between the PV panels. The
thresholds for both warnings are defined in the “Hidden Parameters” and can be modified if
necessary.
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- When everything is correct, the program will ask you to compute the Table of the shading factors.

Click on the “Table” button.

Mear Shadings definition, Variant "FarmAtMarseille_Raw"

X

Camment Farmdith arzeille

Compatibility with Orientation and System parameter -

Orient. /Sypstem Shadings '5?. Construction / Perspective
Aclive area 121 m? 138 m*
Fields tilt 25.0° 25.00
20,07 20.0°

Fields azimuth

Table

you want lo compute it now

Usge in gimulation -
7 Mo Shadings
* Linear shadings

7 According ta module stings

Calculation mode
& Fast [table)
" Slow [zimul.)

@ Systemn overview

‘Model library

Open
Save

2

;J | Print
1000
X Cancel

R

0K

* Detailed, according to Module Layout

dd

Project Farm at Marseille.PRJ, FarmAtMarseille - O *
Close  Print  Export  Help
[Status ~Plane orientation-

Table computed with success Fixed Tited Plane Tilt = 25°, Azimut = 20°

Shading factor table (linear), for the beam component

Arimuth|-180° |-160% |[-140® |-120° |-100° | 80° | -50® -40= -20° o= 200 40= age 30= 100% | 120 | 140® | 150® | 130°
Height
Q0= 0.000 |0.000 (0,000 |0.000 |0.000 |0,000 |0.000 (0,000 |O.000 (0.000 |O0.00Q |0.000 |0.000 |0.000 (0,000 |0.000 (0.000 |O0.000 (0,000
30° 0,000 0,000 (0.000 (0,000 |0.000 {0,000 |0.000 |0.000 (0,000 |0.000 |O.000 (OLOOQ |0.000 (O.000 (0,000 |0.000 (0,000 |0.000 |0.000
70 0,000 |0,000 (0uOOO0 |0.000 |0.,000 (0,000 |0.000 (0,000 |O,000 (0,000 |0.00Q |0.O0OO (0,000 00000 (0,000 |0.000 (0,000 (0,000 (0,000
Bl® 0,000 0,000 (0.000 (0,000 |0.000 {0,000 |0.000 |O.000 (0,000 |0.000 |O.000 (0LOOO |0.000 (O.000 (0,000 |0.000 (0,000 0,000 |0.000
s0= 0,000 0,000 (0u000 (0.000 |0.000 (0.000 |0.000 |O.000 (0,000 |0.000 |O.000 |(OWOOO |0.000 (O.000 (0,000 |0.000 (0,000 |(0.000 |0.000
0= 0,000 0,000 (0.000 0,000 |0.000 (0,000 |0.000 (0,000 |O0,000 (0018 |0.0S2 |0.045 |0.000 |0.000 (0,000 |0.000 (0,000 (0,000 (0,000
30 0,000 0,000 (0u000 (0.000 |0.000 (0,000 |0.000 |0.010 (0,003 |0.095 |0.330 (00324 |0.077 (0.000 (0.000 |0.000 (0,000 |0.000 |0.000
20= 0.000 0,000 (0.000 |0.000 |0.000 (0,000 |0.000 (0,146 |0.084 (0096 |0.328 |0.331 |0.0%6 |0.001 (0,005 |0.005 (0.001 |0,000 |(0.000
1= Behind |Behind |Behind (0.000 |0.000 |0.000 (0.040 |0.452 |0.107 (0,033 (0.195 (0,210 (0,061 (0,075 |0.101 |0.101 (0,002 (0.000 |Behind
2= Behind |Behind |Behind |Behind |Behind (0.000 (0.040 |0.464 |0.107 (0.000 |0.065 |0.232 |[0.507 |0.715 |0.751 |0.197 |Behind |Behind |Behind

Shading factor for diffuse: 0.046 and for albedo: 0.218

The table is a calculation of the shading factor (shaded fraction of the sensitive area, 0 = no shadings,
1 = fully shaded), for all positions on the sky hemisphere "seen" by the PV plane. It allows the
calculation of the shading factor for the diffuse and albedo (which are integrals of this shading factor
over a spherical segment). For each hourly value, the simulation process will interpolate this table -
according to the sun position - to evaluate the current shading factor of the beam component.
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This also allows the construction of the iso-shadings graph, which gives a synthetic view of the times

of the day and seasons where the shadings are particularly problematic. The 1% line for example,
shows all the sun positions (or time in the year) for which the shading loss is 1%, i.e. the limit of

shadings.

Clicking "OK" will incorporate the shading effects in the next simulation. In the final loss diagram on

the report, there will be a specific loss for the "Near shadings". This loss reflects the fact that a

fraction of the sensitive area will be shaded at certain times of the day and year.

e\ZDom Ot l Print l x' Cloze !
—_——

= e

Near Shadings Linear shadings
PV Field Orientation tilt
PV modules Model
PV Array Nb. of modules
Inverter Model
Inverter pack Nb. of units
User's needs Unlimited load (grid)

25° azimuth
Paly 190 Wp 54 cells Pnom
78 Pnom total
4.2 KWac inverter Pnom
30 Pnom total

20°

190 Wp
14.82 kWp
4200 W ac
12.60 kW ac

1283%

Loss diagram over the whole year

Horizontal global irradiation
+13.2% Global inci in coll. plane

-4.8% Mear Shadings: irradiance loss

efficiency at STC =12.92%

19.87 MWh

17.41 Mwh

Electrical effect: partition in module strings

When a PV cell is shaded, the current in the whole string is affected (in principle the current of the
string is the current in the weakest cell). There is no possible accurate calculation for this complex
phenomenon in PVsyst. We will just assume that when a string is hit by a shade, the whole string is

\"—2.9% 1AM factor on global
13471 KWhi/im® * 115 m* coll. Effective irradiance on collectors

PV conversion

Array nominal energy {(at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Module quality loss
Module array mismatch loss
Ohmic wiring loss
Array virtual energy at MPP

considered "inactive" concerning the beam component. This is an upper limit on the shading effect:

the truth should lie between the low limit - which we call the "Linear shading" - representing the
irradiance deficit, and this upper limit (see partition in module strings), representing the electrical

effect.

More realistic simulation "According to module strings":
- Go back to the Near Shadings definition, button "Construction/Perspective"

- Click the button "Partition in module chains" | on the left.
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- Here you can split the field into several equivalent rectangles, each representing the area of a
complete string (not a module!). If there are several subfields, you should do this for every subfield

rectangle.

Modules strings definition

¢ h (JFLatl QALK |4

History Selec. Point of vie

Grid cell size: 5.00m  |Perspective view

Set a gid of the PY field as identical

ractangles,

Each rectangle repiesenting a string

of modules

Mumber of stiings
inwidth

]
=]
8

in height

]
=]
8

String sizes -
inwidth

< e
bl M
@ @

2

2 3

in height

Gancel partition

® cancel o Close

The fact that one has to use rectangles for the strings limits the possibilities to shape complex
arrangements of panels within a string, perhaps you will not be able to represent the exact

arrangement of the modules. Since the impact on the simulation is not very high, a rough estimation
should be sufficient to give good results. If you want to get a feeling of the impact that the non-
perfect arrangement of panels into strings has on the simulation, you should perform the simulation

with different configurations and examine the variation of the results.
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When performing the shading animation, the partially shaded rectangles will now appear in yellow.
The improved shading factor is the sum of the grey and yellow areas, with respect to the field area.

Shading scene construction
File Creste Select

«» |n

iew Tools Help

¥ PLaat Qeide 90

Scene objects [Toa% |

» Zone eding
» Observer positon
» Rotate whole scene
» Sunpositon
¥ shadngs anmation

Dayofyear  [21122016 ]

8 1 12 14 16 1

\ > M

Informaton

> || Date:21/12/16 16has
Sunheight : 20
Sun azmuth : 54°
Shading factor
Unear :0.422
e ‘According to modbe strings - 1,000

[Grid cell size: 5.00m

% ol o o

Active area : 137,50 m*

Use in the simulation

Like before, go the "Near shadings" dialog and choose "According to module strings" in the options
field "Use in simulation".

Comment Geneva Farm Scene

Compatibility with Orientation and System p

Drient./System Shadings % Construction / Perspective
Active area 15 m* 138 m*
Fields tilt 25" 25"
Fields azimuth 20° 20"

rLinear [rough) Shading Factor

W arning
Pleaze compute the Shading Factor Table !

Table | £= Graph

—Module Stiings Shading Factor

Table | E= Graph

Press "Table" button

Use in si
" NoShadings

™ Linear shadings 4 Print

i+ According bo module stings - Model library —

Fraction for electi
Open x Cancel

Save o O

You will be asked once more to compute the shading factor tables, after which you can open the iso-
shading graph to compare the results of the improved shadings with the "Linear shadings" case.
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Shading Factor Diagrams at

Shading Factor Diagrams at

Close Print Export Format Curve parameters Legal Time Polar Coord

DEMO grid-connected system at Geneva: Geneva Farm Scene

Beam shading factor (linear calculation) : Iso-shadings curves

Close Print Export Format Curve parameters Legal Time Polar Coord

DEMO grid-connected system at Geneva: Geneva Farm Scene

Beam shading factor (according to strings) : Iso-shadings curves

T T T T T
Shading loss: 1 % Attenuation for diffuse: 0.049

Shading loss: 5 %
Shading loss: 10 %
Shading loss: 20 %
Shading loss: 40 %

and albedo: 0.254

L1

S height. ']

~

)
1
J
J

1
1
1
1
1
i
[

 E——

T 90

T T T T T T T
Shading loss: 1% Attenuation for diffuse: 0.049

12wee B4 T Shading loss: 5 % ; 1:22 june
222 may - 23 july =" Shading loss- 10% and albedo: 0.254 2:22 may - 23 uly
3:20 apr- 23 aug ] 7 3:.20 apr - 23 aug.|

Shading loss: 20 %

420 mar - 23 sep Shading loss: 40 %

4:20 mar - 23 sep

5 21 feb-23 oct
619 jan - 22 nov.
7:22 december |

5:21 feb-23 oct
19 jan - 22 nov
7:22 december

&0

S hwight [']

L}
-30 0 30
Azimuth [']

-120

Azimuth [F]

"Fraction for Electrical effect": this is the way how the yellow parts will be treated in the simulation.
A 100 % value will withdraw the total electrical production of these areas in the simulation. This is

the upper limit of the shading effect.

Perform a simulation with this value.

Use in simulation
" Mo Shadings

" Linear shadings:

Calculation mode
% Fast [table]
" Slow [gimul.)

2l
{+ According to

Fraction for electical effect  [100. ng |

2|

(" Detailed, according to Module Layout

For the simulation that you will present to you end-customer, you can fix a different value to get
closer to reality. For the present time there is no means to get a good estimation of this factor (a
reasonable guess would be around 60-80%, accounting for a partial recovery due to the by-pass

diodes).

Combining the near shadings with the horizon (far) shading

In a first step of the simulation, the program will evaluate the beam component according to the
horizon line, resulting in full or zero beam depending if the sun is above the horizon or not. After this,
the near shadings factor is applied to the beam component.

Therefore when the sun is below the horizon line, there will be no near shading loss as the beam is
null. In other words, potential near shadings for sun positions already affected by the horizon will not

produce any additional losses.
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Part 3: Meteorological Data Management

1- Introduction

This tutorial will guide you through the different options for the management and organization of
meteorological data in PVsyst, and explain the importing of data from external sources.

The meteorological data (short: ‘meteo’ data) are the starting point of the evaluation of a project.
Special care should be taken when importing and generating these data, since they represent the
main source of uncertainty for the simulation. We recommend to use only data from reliable sources
and to always perform some basic crosschecks on them, as will be explained in this tutorial. This will
make sure that no serious mistake was made which could compromise the quality of the results.

Self-measured data should only be used, if the measurements were performed with the proper
equipment that has been installed, carefully calibrated and the results analyzed by qualified experts.

Data organization
Input Data

The first input that PVsyst needs is the geographical location of the project to be simulated. This will
determine the sun path over the year, and allow to interpolate meteorological data for places where
no direct measurements were taken.

The meteorological data that is used as input for the simulation consists of the following quantities:

Horizontal global irradiation (required)
Average External Temperature (required)
Horizontal diffuse irradiation (optional)
Wind velocity (optional)

The first two, horizontal global irradiation and average external temperature, have to be supplied as
external input to the simulation. There is no good way to estimate them just from the geographical
location. The other two quantities can either also be supplied as external measured data or, in case
there are no good measurements available, they are estimated by PVsyst with the help of established
models.

Synthetic generation of hourly data

The simulation of PVsyst is done in hourly steps over a whole year. Usually the meteorological data is
not available with this time resolution. The most common case is that data will come in monthly
values. It is therefore necessary to generate artificially the hourly values, starting from the monthly
ones. PVsyst uses special algorithms to generate the hourly values for the meteorological data.

* SIT and *.MET files

PVsyst stores the geographical location together with the monthly meteo data in one file for each
site. These files have the extension ‘.SIT’. You can have more than one file for each site, if you have
monthly data from different sources or from different years that you would like to compare. The
hourly data is stored in files with the extension *.MET’ and here too you can have more than one file
per site to compare different years or different data sources. Remember though that each *.MET file
is attached to only one single *.SIT file.
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Data Sources

The built-in meteorological data source of PVsyst is the program METEONORM. This program delivers
monthly meteorological data for almost every spot on the globe and PVsyst will use this source by
default if no other is explicitly specified. Alternatively it is also possible to choose satellite data from
the NASA-SSE project as data source. Furthermore, PVsyst gives an easy access to several public
sources directly available from the Web like SolarGIS or Satellight among others. Self-measured data
and data from other providers like national meteorological offices may also be imported from text
files using a tool that can be adapted to different data formats.

Opening the meteorological data management options
All manipulations and visualizations of the meteo data are accessed through the option "Databases"
in the Main Window:

PVsyst VB.61 - PREMIUM - Photovoltaic Systems Software == O bt

e Files Preferences Language Licence Help

Choose a section Content

P . Meteo and components databases
Preliminary design management.

Meteorological data

- Monthly and hourly files, synthetic
haourly data generation

-Analvsis and check of hourly data
files

-impart from many diverse sources.

Project design

Databases Component database
- [P\ modules, inverters, batteries.

pumps, controllers, gensets, etc. )

Tools

¢ e )|

After clicking on this Button, the Database Window will pop up on the screen. The left side contains
the options related to meteorological data. It contains the options:

Geographical sites: Monthly data management

Synthetic hourly data generation:  Generate hourly values from the monthly data

Meteo tables and graphs: Visualization and crosschecks of the hourly data

Import meteo data: Import meteo data from predefined sources

Import ASCIl meteo file: Import meteo data from an ASCII file with custom format
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Databazes

f'Meteo database

Geographical sites

"Components Database

Synthetic hourly data generation

Meteo tables and graphs

Compare Meteo Data

Import meteo data

Import ASCIl meteo file

@ |@ |¢ |@ |C

... Bead our Hotez on Meteo ..

PY modules

Grid inverter

Batteries

Regulators for stand-alone

Generators

Pumps

Regulators for pumping

M anufacturers and Retailers

@ @ @ @ (@ (@ (@@

[=] Exit
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2- Geographical sites

The main database is given as objects including the geographical coordinates and associated monthly
meteo data. These objects are stored as files with the name *.SIT, situated in the users directory

\PVsyst6_Data\Sites\.

Click on "Geographical sites":

Meteo databasze

| Geographical sites

hid
Synthetic hourly data generation ﬂ
7]

Meteo tables and graphs

You will get a dialog for the choice of the geographical site, where you can choose the country or
region of interest and a given station. The first column is the name of the site, the second one the
country in which the site is located and the third one describes the source of the monthly

meteorological data.

Compenent choice O >
Cumrent Geographical site: Pr_vessin-Mo_ns MN71.51T
Search ] 1'Euro|:|e LJ
1Filename {Tu:uwn ]D:uuntr}I |Data zoUrce
Oztrava Osztrava Czech Republic teteaMarm 7.1 station ~
Falma de Mallorca Falma de Mallorca Spain eteoMarm 7.1 station
Fantelleria Fantelleria Italy teteotarm 7.1 station
Parg Parg Croatia teteaMarm 7.1 station
Fariz Fanz France b eteoMarm 7.1 station
Pazzau Fazzau Germarny M eteatarm 7.1 station
Pau FPau France teteoMarm 7.1 station
FPayerns FPayerme Switzerland M eteoMarm 7.1 station
Penhaz Douradas FPenhaz Douradas Portugal I eteatarm 7.1 station
Perpignan FPerpignan France teteoMarm 7.1 station
Perugia FPerugia Italy teteoMarm 7.1 station
Pezcara Fezcara Italy M eteatarm 7.1 station
Fiacenza Fiacenza Italy Meteoiarm 7.1 station
Fian Roza M. Fian Rogza M. Italy M eteotarm 7.1 station
Firan Firan Slovenia M eteatarm 7.1 station
Fisa Piza [taly Meteoiarm 7.1 station
Plaffeien Flaffeien Switzerland MetecMorm 7.1 station
Flesen Fleven Bulgaria eteatarm 7.1 station
Ponta Delgada Fonta Delgada Portugal Meteoiarm 7.1 station
Paonta Delgada Ponta Delgada Partugal teteaMarm 7.1 station
Ponza Fonza Italy b eteatarm 7.1 station
Porto Santo Forto Santo Portugal Meteoiarm 7.1 station
Parta Parta Partugal teteoMarm 7.1 station
Patzdam Patsdarm Germany b eteamarm 7.1 station
Pranues bz Praniuesd his Czerh Renhlic: Metenbarm 7 1 statinn i
DE:: Set favontes Export X Delete Open j-'|_ Cloze
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To create a new site for a project click on ‘New’. You will get a window with the geographical site

parameters that contains three tabs:

Geographical Coordinates
Monthly meteo
Interactive Map

Geographic site parameters, new site

Geographical Cnordinate&} tdonthly meteo

3

Please click on the desred location, then import data to P¥sypst.

FETTIEY=W OITalnd

Collonge-Bellerive V i b

Map SaﬁEIIiT.-Eﬂ7 3
Fouilly

Lhoiry . Grand-Saconnex 7
Meyrin
Satign
-Genville o AL [ 1
& Geneva Yille-la-Grand
Dardagny Annemasse

Russin Cranves:Sales

Vétraz-Monthoux

Ea@e

2]
-Selected point-

Locality

Carouge

Country
Switzerland

Latitude [*]
4617

Longitude [*]

Bot 614
=/
| A4 | Altitude [m]
/——-__\_'_..--"\
Sajht-Julien-en-Genavois 421
j\—w Archamps peige s = ey Time zone
Cor
+1
Neydens
FYTy Wiy +
alleiry] Address: Search
B0 Saléved Arbiisl |
- isigny L
i les B Import
GO gke Map uztt-egaﬂ:"i%yﬁccgle TermzoflUse Reportamap evor e ‘ .
[ Mew Site x Cancel ‘

The tab "Interactive Map" allows you to select interactively the location of your site using Google
maps. You can click on the map to choose the site location. You can zoom into and out of the map,
and you can use the search field to find the name of a place. When the red mark is at the desired
place, click on “Import” to transfer the location to the “Geographical Coordinates” tab.

In the tab "Geographic coordinates" you define:

Site name:
Country and Region:
Geographical Coordinates:

Choose a name for the site of your project

Normally you do not need to change this

The Latitude, Longitude, Altitude (which uniquely define the
(x,y,2) coordinates of a given point of the earth), and the time
zone. Ex: for central Europe, the winter time corresponds to
GMT+1, while the summer time is GMT+2. You can obtain
accurate Latitude/Longitude coordinates from your GPS or
Google Earth.
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Geographic site parameters, new site

Geographical Coordinates | Monthly meteo | Interactive Map

Location

Site name ]Grand-SacnnnEH

-Geographical Coordinates

_ Sunpaths

Country S witzerland] Region Evurope >

Decimal Deg. min,

Altitude 418 M above sea level
Time zone 1.0 | Coresponding to an average ditference
Legal Time - Solar Time = 0Ok 36m

Latitude 4624 1 [s8 [14 [+=MNorth -=South hemisph)
Longitude 611 ] |6 l?'_ [+ =East, - ="West of Greenwich)

2]

. Show map

Meteo data Import
i« Meteonom 7.1
" MASA-SSE

24 Import

-

Tabular [/0 [Excell

Import

Ewpart line

Ewport table

[ Mew Site Print

x Cancel

o O

In this dialog you can also:

- see the sun paths corresponding to your site,

- import/export the site data with "copy/paste" (for example into or from a spreadsheet like EXCEL),

- print a complete form with the data of this site.

- If you define a new site (by its geographical coordinates), PVsyst will import by default the data

from METEONORM, which is considered to be the most reliable source for monthly meteorological

data. Alternatively you can also obtain a set of monthly values from the Nasa-SSE data, which are

available for any point on the earth, in steps of 1° x 1° (latitude x longitude).

64



Geographical Coordinates  Monthly meteo | Interactive Map |

Site Grand-Saconnex [Switzerland]
Data zource |Meteonnrm 7.1 (1991-2010]
Global lrrad. Diffuse Temper. Wind Yel.
ldhd e mth KM ned mth Ak m#'s
January 7 173 149 233
February 536 306 32 249 Required Data
March 0.0 a0.8 EY 280 s
April 1334 g8.0 104 2,50 -
May 162.9 74.0 162 2.20 '
|| dune 1805 g7z 19.0 230 Extra data
July 1836 75.7 205 219 W Horizontal diffuse iradiation
At 1658 V22 19.7 1.89 v Wind velocity
September 111.8 59.0 1583 2.00 ; o oo
Irradiation unitz
October E7.8 Erall 1.5 1.80 " Kwhine. day
Movember .2 204 R 210 & kwhr.mth
Drecember 249 16.1 27 2.38 A T
Year 12443 6139 110 23 { =M ntmih
7 Wnf
? 2 J 2 ] : J (™ Cleamess Index Ki
(% Mew Site Pint o OK ‘

Once monthly data has been imported, the tab "Monthly meteo" will display the monthly values.

Values for Global irradiance and Temperature are mandatory input for the simulation. Global diffuse
and wind velocity are optional. They will be evaluated by models if and when necessary.

Data source:

Irradiation units:

Data fields:

Describe the source of the monthly meteo data, PVsyst will fill this field when you

import the data from a predefined source.

You can choose the units in which the global and diffuse irradiation values are
displayed. This is useful to import or compare to data sources that use units
different from the PVsyst default.

You can edit these values by hand. If data are given as lines or columns in a

spreadsheet, you can "paste" entire columns at a time.

After defining or modifying a site, the program will ask whether you want to keep your modifications,

and if so it will modify or create a new site in the database (i.e. a new file in the \Sites\ directory).
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Save the geographical site file - O X

Desciptior

Grand-Saconnex;Switzerland;Europe

File name  1Grand-Saconnes_MNT1

Diectory T\ sershamaud FisystiBE0_Data\Sites

Chenex_MN71.5IT !
Marseille_PYGIS_SAF_ 1338 to 2011.51T x LCaneel
Marthod_PWGIS_SAF_1998 ta 2011.5/T ]
Pr_vessinbdo_ns MNTTSIT

Save

Managing Favorites

The sites will normally have a white background in the selection list. Green entries
are sites that have been defined as favorites by the user. New sites that are
created by the user are put into favorites by default. They can be removed from
the list of favorites by clicking on ‘Set Favorites’, selecting the site from the list
and clicking on ‘Close Favorites’. In the same way you can add more sites to the
list of favorites.

PVsyst’s built-in database

The built-in meteorological database of PVsyst is based on the METEONORM database, which defines
about 1'100 "Stations" for which measured irradiances values are available. The Meteonorm data are
usually 1961-1990 average values (the new Meteonorm V6.0 includes also some 1983-1993
averages, but they do not differ very much from the previous ones).

In Meteonorm, data of all other sites are interpolated between the three nearest stations. For most
of the European countries, all the measured stations available in Meteonorm are inside the PVsyst
built-in database. But for many other regions of the world, the measured "Stations" are very scarce,
and Meteonorm has to use Satellite data to complete this information.

Besides the built-in database, PVsyst also offers tools for easily importing meteo data from many
other sources. This will be described in the chapter “Importing data from predefined sources”. If you
need to import data from a source or format that is unknown to PVsyst, you can import it as an ASCII
file as explained in the Chapter “Importing Meteo Data from an ASCII file”.

The year 1990

In PVsyst, we have adopted the convention to label all data which don't
correspond to really measured data at a given time as 1990. This is the case,
namely, of all synthetic hourly data, or TMY/DRY data files.

You will notice that recent data are really scarce in the "public" published data.
This can be explained by the fact that analyzing and assessing real measured data
sets for sizing purpose is a very complex job, and the results of these research
groups are only available after a long period of analysis and validation.
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3- Synthetic hourly data generation

The simulation process in PVsyst operates on hourly values. If no measured hourly data is available,

we have to construct a set of hourly meteo data from the monthly values. The hourly data will be
stored in *.MET files, which reside in the \Data\Meteo\ directory.

For the irradiance, the synthetic generation of hourly values from monthly averages is performed by

using stochastic models that have been developed by the Collares-Pereira team in the 1980's. This
model first generates a sequence of daily values, and then a sequence of 24 hourly values per day,

using Markov transition matrices. These matrices have been established such as to produce an hourly
sequence, with distributions and statistical properties analogous to real hourly meteo data measured

on more than 30 sites all around the world.

For the temperatures there is no model predicting the temperature evolution as function of the daily

irradiation, as the temperatures are mostly governed by atmospheric circulations. Therefore the

sequence of daily temperatures is mostly random, with constraints on the transition from one day to
the other. Nevertheless within a day, the temperature profile is well correlated to the irradiance. This

results in a sinusoidal-like shape over 24 h, with an amplitude proportional to the daily irradiation

and a phase shift of around 3 hours with respect to the highest solar angle (the warmest hours are at

around 3:00 solar time).

Please note that the generation of the hourly values is a fully random process, two successive
generations performed with the same monthly data will result in different hourly values. When
performing simulations of grid-connected systems, this may produce variations of 0.5 to 1% in the

yearly result.

The synthetic hourly data from the monthly values is automatically generated, just press the save

button when it appears.

The dialog “Generation of Synthetic Hourly Meteo Values” will pop up.

You can then save the meteo file.

Save the meteo File

Dezcriptior

O

Grand-Saconnex;Meteonorm 7.1 [1991-2010]:5ynthetic

File name | Grand-Saconnes_MNF1_SYM

Directory C:hUzersharmaudy P systEE0_DatasMeteo

Chenes_ MM71_SvH.MET
La Mure-Argens MM71_SYMH MET

tarzeille. PVYGIS_SAF SYM.MET
tdarthod PYGIS_SAF_SYM.MET
MHeuchatel MM71_Synthetic MET
Pr_weszin-bo_ns_MMTT_SYMN.MET
Sacramento MMT1_Synthetic MET

td acchiareddu - Italy_hdMfile SYMN MET

x Cancel

Save

You can regenerate using different parameters using the corresponding button:
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Databases — O >

Meteo databasze Componentz Databaze
Geographical sites ﬂ PY¥ modules ﬂ
Grid inverter 7 ]
Meteo tables and graphs 9 Batteries 9
Compare Meteo Data 9 Regulators for stand-alone 9
Import meteo data 9 Generators 9
Import ASCI meteo file 9 Pumps 9
Regulators for pumping ﬂ
-.. Aead our Hotes on Meteo .. Manufacturers and Retailers | J)

[=] Exit

First choose a site holding monthly meteo data. Now you can specify:

Site name: This is the site name that will be used in the .MET file. You can have it different from the
one used in the .SIT file if you want to generate more than one .MET file for the same
site. This site name will be visible if you select a meteo file for your project.

Source: The source of the data. This is automatically filled in and normally you do not need to
change this. This information will also be visible when you select a meteo file for your
project.

File name: Select a unique name for a new file or overwrite an existing one.

Press the «Execute Generation" button, the successful generation of the data is acknowledged by a
message:

68



Country / Region

Generation of Synthetic Hourly Meteo Values — O x

Source data [site. monthly values]

Site Open

| Europe

ﬂ |I3ranu:|-Sa|:|:|nne:-: Meteonorm 7.1 [1991-2010) ﬂ

Meteo file to be created [hourly data]

Type |Sunthetic

Site |I3ranu:|-5 aconnes

Source |Meteu:unu:urm F1a9t-2mo

File name |I3ranu:|-5 aconnes_MM7T1_SYMH MET

First randarn seed I'I_ ill ﬂ

Global Diffuze Temper. I;ad;ﬂm;ﬁn;s
[KwhimE.mth] [k mith] [°C] L
& kwhme. mth
January N7 17.9 1.3 " MJAE day
Februan 536 306 32
March 101.0 50 57 & Felshir oty
Ayl 1334 Ea.0 10.4 it
b ay 1639 3.0 15.2 (" Clearness Index Kt
June 1805 av.2 19.0
July 1836 Fid 205 Generation optionsz - for information only
Avgust 155.8 722 197 .
v Usze Monthly Diff
September  111.8 59,0 15.3 [0 ol s iedid o b
October E7.8 370 115 ﬂ Region typology (for temperatures) :
MNovember 6.2 <0.4 5.8 |Swiss Flateau, land, important mist ﬂ
December 249 16.1 27
VEED [bie Bk U ;_.-ﬂ Execute Generation ‘ j-'L Cloze

There are some options that you will in principle never modify:

"Use monthly diffuse": The diffuse part is evaluated using the Liu-Jordan hourly correlation. At the

Region topology:

end of each month, the diffuse values are renormalized in order to match the

specified monthly diffuse.

The temperature model that is used by PVsyst was established using Swiss
data, with a detailed analysis of climate type dependence. It is possible to
choose one of the topology types that are defined for this model, but the
differences between all these options are very small (slight coupling
differences between irradiance and amplitude, or inertial shifts). If you are
unsure which option to use, select the PVsyst default “Swiss Plateau, land,
important mist”.

4- Visualization of the hourly values
In PVsyst, the hourly values files *.MET are binary files, which cannot be edited in a text editor. For
visualizing their contents, you have to use the button «Meteo Tables and Graphs" in the "Tools"

group.

69




The “Meteo Tables and Graphs” dialog will appear on the screen. After choosing a meteo file,
information on the site and the type of data is displayed on the left side of the dialog. On the right
side it is possible to select if you would like to have a graphical output ("Graphs") or a table
("Tables"). Both options allow you to look at hourly, daily or monthly values. The third tab “Check
data quality” allows you to perform some deeper analysis on the data quality. This step is very

Synthetic hourly data

ality check of

Wizualization
oy data Tles.

Meteo tables and grapl

Import fiom known external data sources.

Import meteo data |

important, especially if you imported data with custom format.

Characteristics of metec hourly files - Tables and Graphs - [m} x
Meteo File ﬂ
I -]
Meten site |Grand-Saconnex Country | Switzerand Kind'ear | Spnthetic
Source |Meleunurm T.101991-2010)
Labtude: 624N Alilude:  418m 2] Graphs | Tables | Check data quality |
Longitude: B11° E Time zone : 1.0
o Graph bype WValuss
Data Characteristics ﬂ ¥ Tiime evolution & Hourly
Synthetically generated data fram monthly values. = " Histogram " Daily
Beginning 01/01/90 00KOO Legal Time  Saorted values  Monthly
End 311290 23000 Synthetic Data
First random seed : 1 Vanables
“ear 1990 indicates generic data [unspecific year] Iv Horiz. Global ™ Global Tilked Plane
5 ource file Iv Horiz. Diffuse ™ Cleamess Index Kt
Mame Grand-Saconnes_MMN71 SIT ﬂ I Horniz. Beam I Amb. temperature
Format SIT file [ Momal Beam [ Wind welocity
Time reference : Legal Time
Time Step 1 manth
5 L o Dates Irradiation Units
ummarization : Multi-pear 1 From ’701 o0 W
Used Hoiiz. Global Al =
paraneters : Hoiiz. Diffuse @ 112190 W
Ambient Temper. =
wind Velociy @ Days:nbdays |1 =1
 Month  [Jan j
“iew Meteo site Export Meteo site W Delete ‘ Print ‘ ﬁ Graph ‘ fL Close ‘

Graphical output

When the tab “Graphs” is selected you can first select the Graph type:

Time evolution:  Plots the data values against time.
Histogram: Plots a distribution of the values.
Sorted values: Displays all values in decreasing order.

The variables that you can plot are:

Horizontal global irradiance

Horizontal diffuse irradiance
Horizontal beam irradiance

Normal beam irradiance
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Clearness Index Kt
Ambient temperature
Wind velocity

Note that since some of these options exclude each other you will not be able to select all the
variables at the same time.

Graphs of hourly values

In the "Graph" tab, choose "Time evolution", "Hourly", "Global" and "Diffuse" (default selection), and
click the button "Graph".

Graphs I Tables ] Check data quality

Graph type alues

& Time evolution " Hourly

" Histogram " Daily

" Sorted values " Manthly

Yariables

Iv Horiz. Global [~ Global Tilted Plane

Iv Horiz. Diffuse ™ Cleamess Index Kt

[ Horiz. Beam [~ Amb. temperature

[ Momal Beam [ Wind velocity

Dates Inadiation Units

" From 01/01/90 v it -
ta 31A2/90 W

(# Dayz nbdaps [{ j

" Month Jan j

This will open a graph with the hourly meteo values, and you can walk through your entire data using
the Scrollbar on the right. The plot includes a blue line, which represents the Clear day model,
superimposed on your data. It is very important that the data is not shifted on the time axis with
respect to the blue line. This will always be the case for the synthetic data or the data imported from
known sources using the "Import meteo data" PVsyst tool.
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Graphs of meteo hourly data — O >
Close  Print  Export Format  Previous Day Mext Day Clear Sky Model  Help

Meteo for Grand-Saconnex - Synthetically Generated Data

|
1000 8 L L L B B T T— j
= Horizental glokal irradiation, Sum =5.5 [kWh/m]
—— Horizental diffuse irradiation, Sum =0.9 [KWhim®]
—— Horizental glokal irradiation Clear Sky, Sum =5.9 [kKWh/m?]
200 ----- Horizontal diffuse irradiation Clear Sky, Sum=1.1 [KWh/m?] .
= 6B00f -
2
£ ol -
200 -
0 I I j
0 3 6 5 12 15 18 21 24

25/03/90

But this may be different for personal data that is imported with the "Import ASCIl meteo files" tool.
If the data are not matching the Clear day model (i.e. are shifted toward morning or evening), this
indicates that the time stamps of the data don't match the PVsyst standard, and all the models using
solar geometry will not work properly.

When walking through the year, you will see that clear conditions, where the horizontal global
irradiation matches well the clear sky model, correspond to a low diffuse component. When the sun
becomes hazy and the horizontal global irradiation is well below the blue line of the clear sky model,
the diffuse part increases. The difference between the global and the diffuse corresponds to the
beam component.

Graphs of meteo hourly data - o X Graphs of meteo hourly data - O X
Close Print Export Format PreviousDay NextDay Clear Sky Model Help Close Print Export Format PreviousDay MNetDay Clear Sky Model Help
Meteo for Grand - i Data Meteo for Grand - i Data
B} 5
800 (=] T T T T T T j 800 ﬂ‘ T T T T T j
‘—— Horizontal global irradiation, Sum=1.3 [MAhin]

Horizontal global iradiation, Sum =2.6 KA

Horizontal diffuse irradiation, Sum =11 [kWhim?] Horizontal diffuse iradiation, Sum =0.6 [ih/mF]
sl Horizontal global irradiation Clear Sky, Sum=2.5 [KA/h/m] ] | sl Horizontal global iradiation Clear Sky, Sum =3 [KAWh/mF] 1 =

- Horizontal diffuse irradiation Clear Sky, Sum =0.6 [W¥him] -+~ Horizontal diffuse irradiation Clear Sky, SUm.=0.7 [KA/F]
a0l ‘ \

001

Imdiance (W)

200

100

0 3 5 9 12 15 18 2 2¢ 0 3 6 9 12 15 18 21 24
2501/90 08/02/90

Graphs of daily values
To get a plot with daily values, select “Daily” in the “Values” selection.
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Graph type

& Time evolution
" Histogram

" Sorted valuess

Variables

[v Huoriz. Global
[v Hariz. Diffuse
[” Horiz. Beam

[ Momal Beam

Dates

Walues
" Houly

[ Global Tited Plane
[T Cleamess Index Kt
[ Amb. temperature
[~ Wind velocity

Irradiation Units

& From 01/01/30 W Kwhint day
to 20 W

" Month

You will get a scatter plot of the irradiation values against the day of the year. Each point represents

the irradiance for a single day in [kWh/m?/day]. The blue envelope curve describes the Clear sky
model. This plot gives a quick crosscheck of the quality of the data. The Clear sky model is an upper

limit for the measured irradiance, and none of the points should exceed this curve significantly (more

than 3-5%). If larger discrepancies are seen, this indicates that the data are not good.

Close  Print

ation W him®.diny |

=i

Graphs of meteo hourly data

Export Format  Clear Sky Model  Help

Meteo for Grand-Saconnex - Synthetically Generated Data

10 =
=1

i

Herizental global irradiation, Sum =1244.2 [KWhim?]

Horizontal diffuse irradiation, Sum =813.9 [KWh/m]
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Tables
You can also show your data as tables. You can choose up to 8 values to be put into the table at the

same time, including the irradiance on a tilted plane (transposition model) or the normal beam
component (for concentration).
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As for each data table in PVsyst, you have the possibility to:

Print the table: You will get the Print dialog, where you can add comments to the header of
the table and specify the time range for which you want to print the values.

Export / Copy as text: This will "copy" the full table to the clipboard, from where so you can "Paste"
it directly into an external spreadsheet like MS Excel. Remember that in MS
EXCEL, the imported data will usually be gathered in one single column. To
expand the data to cells you have to use the standard EXCEL options for
importing data: menu «Data" / "Convert...", and here you should choose
«Delimited" / "Semicolon" separator.
NB: The data will be copied with a decimal point. If you are using decimal
commas (international preferences in Windows), you will perhaps have to
change all points to commas.

Export / Copy as image: Will copy a bitmap image of the table to the clipboard, from where you can
paste it into a report.

Export / Copy to file:  Will create a CSV file which you can open in any spreadsheet program.
NB: Due to contractual constraints of the METEONORM provider, the
hourly tables of METEONORM data cannot be exported.
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5- Importing Meteo data from predefined sources

In PVsyst it is also possible to import meteorological data from external sources. There is a set of
predefined data sources for which importing has been semi-automatized. To access this option, click
the "Import meteo data" button in the Database window.

Meteo tables and graphs |

Impart from knawn external data sources.

Import from AG meteudfilas,
customized format.

Import ASCIl meteo file |

The “Import Meteo Data” dialog will pop up, which gives access to the easy-to-use tools for
importing meteo data from predefined sources. If you press F1 you will obtain a detailed description
of the available data sources. After choosing a source, clicking on “Information for importing” button
will open the online help window with a detailed procedure for importing the data. Please follow it
carefully and pay attention to the messages written in red at the top of the screen during your
progress.

External Data Source

Please choosze the S.?tellighl [=.tsv]

Source File
[Eateliah real data [Evope] 1546 2000 + p[,puf:ju':: ',':,,h;'.‘,‘,';?nﬁﬁgg:’;;’;z,ﬂt'ﬂe
Hourly data =L
Monthly Data

e ?t Information for importing b

Satellight File
Choose |
Internal file
to be created Change file name |
Locatior |
ﬁ Temperatures
Site I

Country I ;I |
Fiegion I LI S
“ear to be read I ':l ﬁ Cloze |

The data from the different sources are not always completely comparable. The online Help of PVsyst
includes a comparison of such data for 12 sites from the north to the south of Europe.

The following two sections contain complete examples on how to import meteorological data from
the PVGIS project, which covers Europe and Africa and from TMY3 files which cover the United States
of America.
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Importing PVGIS Data

PVGIS (Photovoltaic Geographical Information System) is a research, demonstration and policy-
support instrument for solar energy resource, part of the SOLAREC action at the JRC Renewable
Energies unit of the European Communities (Ispra). You will find a complete description of this
project at http://re.jrc.ec.europa.eu/pvgis/info/fag.htm#data. The Gls database covers Europe, the
Mediterranean basin, Africa and South-West Asia

The data is based on calculations from satellite images performed by CM-SAF (Geostationary
MeteoSat and Polar EUMetSat). The database represents a total of 12 years of data. From the first
generation of Meteosat satellites (Meteosat 5-7), known as MFG, there are data from 1998 to 2005
and from the second-generation Meteosat satellites (known as MSG) there are data from June 2006
to May 2010. The spatial resolution is 1.5 arc-minutes (about 3km right below the satellite at 0° N, 0°
W). The coverage extends from 0° N (equator) to 58° N and from 15° W to 35° E. These data are more
representative for the climate of the last years, and show often higher irradiations than the "Classic"
PVGIS.

See http://re.jrc.ec.europa.eu/pvgis/apps4/databasehelp_en.html for further details.
Importing PVGIS data

The procedure to import PVGIS data consists in generating a set of meteo data with the PVGIS web
interface, copying it into the Windows clipboard and then importing it from the clipboard into
PVsyst. We will walk through each of the steps in detail.

Generate a set of monthly data

Open the web site http://re.jrc.ec.europa.eu/pvgis/. In the frame "Interactive access to solar
resource and photovoltaic potential", click on the "Europe" or "Africa" icon.

Interactive access to solar resource and
photovoltaic potential:

%
Europe

See also aggregated data of solar and PV potential for

You will get to a page which is divided into two areas. The left part contains a map for choosing a site
location, while the right part is a tool with four tabs, to estimate the potential of PV installations at
the chosen site and for generating meteorological data for that same location.
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' PV potential estimation utility

€ ) @ rejrc.cceuropa.cu/pugis/appsd/pvest.php ¢ | |B- Google A B ¥ #
I JRC CM SAF

Important legal
notice

Contact

ﬂ e, "Ispra, Ttaly” or "45: 9565E i PV Estimation | Monthly radiation | Daily radiation | Stand-alone PV
Geneval Search selected position. N
Europe Performance of Grid-connected PV

Radiation database: - [What is this?]
PV technology: | Crystalline silicon

Installed peak PV power 1 kwp

Estimated system losses [0;100] 14 | %

Fixed mounting options:

Mounting position: Free-standing v

Slope [0;90] 35 ° [} optimize slope
Azimuth [-180;180] 0 [ Also optimize azimuth
| (Azimuth angle fram ~180 o 180. East=-50. South=0}

| Tracking options:

[ Vertical axis  Slope [0;90] 0 ° | Optimize
[ Inclined axis  Slope [0;901 0 ©° | Optimize
[) 2-axis tracking

Horizon file Parcourir.  Aucun fichier sélectionné.

‘Output options
[ show graphs Show horizon
® Web page ) Text file ) PDF

3 4
. —
Solar radistion  Temperature ——— [help]

The map on the left is a GoogleMap tool with which you can choose a geographical location. Typing
the name of a city or another location into the search field and clicking on ‘Search’ will put the map
at a scale suitable for navigating and easily finding the exact location of your project. Clicking with
the mouse on the map will place the red marker at that position. The coordinates will be displayed

on top of the map next to the search field. Once you are satisfied with the location you can proceed
to generate the meteorological data.

potential estimation utility

€ @ rejrc.cceuropa.cu/pygis/appsd/pvestphp a ~ Google A B ¥ #
I JRC CM SAF System - ive Maps SEmpIn=

Important legal
notice

P icie] PV Estimation | Monthly radiation | Daily radiation | Stand-alone PV
Ssarch selected postion =
46,165, 6.042 Performance of Grid-connected PV

e o
séqny NStem e Radiation database: Climate-SAF PVGIS v | [What is this?]
E It 3
Chewy Versoix . () °i% | PV technology:  Crystaliine silicon v
nieres
Ormex Wigy-Foncenex Installed peak PV power 1 kWp

Corsier

Contact

Femey Vol(alre
Pouilly Collonge-Bellerive
Genis- Puw\

Estimated system losses [0;100] 14 %

Fixed mounting options:
Vésenaz

it Gmd Al e Mounting position: | Free-standing v
- ﬂ’aquls Nations 2 Slope [0;90] 35 ° [] optimize slope
saigny VR Groptes Vandeuwes Azimuth [-180;180] 0 [ Also optimize azimuth
Saint-Gervais
s Hvllewcranu (Azimuth angle fram - 180 ta 150, East=-50, South=0]

nnemasse Tracking options:
. Lancy Champel AL Cranves-Sales g opt

/ Py [ vertical axis ~ Slope [0;80] 0 °  Optimize
rnex: Vétraz-Monthoux
/ Plan-les-Guates Veghes N 8| [ Inclined axis  Slope [0;90] 0 ©°  Optimize

Arthaz-Pont>Netre-Dame N
S perly \ [] 2-axis tracking
Saifft-Julien-en-Genevois .

j—‘U”\VN [| Horizon file Parcourir_ | Aucun fichier sélectionné.

Archamps: Reignier-Esery N

‘Output options
Noyiers La Muraz ~
Vi i [ show graphs Show horizon

iy, Eeh'se Patg ey / ® web page O Text file O pDF

Beaumont 2013 Googh - NapaaaERY Google- Terrdithisr
Solar radiation  Temperature  Other maps Calculat [help]

On the right dialog, select the "Monthly Radiation" tab. You will get a dialog from which you can
select the variables to be considered in the output. Check the following variables to be imported:

- Horizontal irradiation
- Dif. / global radiation
- Daily average temperature (not available for Africa, will be imported from other sources)
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PV potential estimation utility

€ | @ rejrc.eceuropa.cu/pugis/appst

& JRC " CM SAF i i ion System - ive Maps.

Important le
notice

- - cursor postion:

Sors, Ttsly” or "45.256N, 16,958 | Monthly radiation ju SSIVSEISEORNN N SESASIoNE PV
Geneva selected postion
Surope] I = 1656042 .. Monthly global irradiation data
“/(55! Hermance .
Semy by Radiation database: Climate-SAF PVGIS v
~/ Lois | -
Chewry Vel o 1] Horizontal iradiation
nieres
Ormex Veigy-Fancenex L] Irradiation at opt. angle

Corsier

x Ferney-Voltaire,
Pouilly Collonge-Bellerive.
t-Genis-Poul| .
Vésenaz

Meyrin Srand*Saconnex

[ pirect normal irradiation
[ Irradiation at chosen angle: deg.
[ Linke turbidity

Paquis-Nations
Vernig

Groftes 8 Vandeeuvies

Saint-Gervais.
B A,,vul& Ta-Grand
e nnemasse
Lancy Js aila

0.8
e # Veétraz-Monthoux 1
Plan-les-Quates Veyjier \
e o Arthaz-Pont*Natre-Dame
¥ iy \ ‘Output options
f-w,w\\jy, t-Julien-en-Genevols £| [ show graphs Show horizon

= ATchamps: Reignier-Esery

[ optimal inclination angle

Monthly ambient temperature data

Satigny

[ Average davtime temperature

® web page O Text fie O poF
La Muraz
Neydens
Pers-ussy / — [help]
Beaumont ©2013 Googe - MapgaiaBRYTS Googhe- o dhikisr

Solar radiation  Temperature  Other maps

PVsyst does not make use the "Average Daytime Temperature", as the synthetic generation model
for the daily profile includes the Day/Night effect, and expects a 24h average as input.

Then you choose "Web Page" output option, and click on "Calculate".

ne
Output options
N
£| [l show graphs
® Web page

/

5

You will get a new window containing the monthly values for the variables that were selected. The
last line in the table shows the yearly sums of the variables.

U rejic.ec.europa.et

/MRcalc.php

Monthly Solar Irradiation
PVGIS Estimates of long-term monthly averages

Location: 4699°54" North, 692'32" East, Elevation: 463 masl,

Solar radiation database used: PVGIS-CMSAF

Optimal inclination angle is: 36 degrees
Annual irradiation deficit due to shadowing (horizontal): 0.0 %

Month H DG Ton
[fan 1140 0.6+ 19
[Fet 2070 051 34
[pMar 3480 044 7.0
[Apr 4940 041 100
[pMay 5640 043 149
[fun 6430 040 186
[fut 6330 038 203
[Aug 5270 039 198
Sep 4160 039 158
[oet 2470 049 122
[Nov 1370 0.59 57
[Dec 86 0.69 26
[Year 3700 043 110

H,: Iadiation on horizontal plane (Whm/day)
D/G: Ratio of diffase to global imadiation (-)
T,,;2 24 hour sverage of temperature (9C)

PVGIS © European Communities, 2001-2012




NB: If the window with the data doesn't appear after clicking on "Calculate", the cause could be that
your web navigator is blocking the advertising windows. In MS Internet Explorer, you can manage
this in the "Options" of the main menu.

Copy the PVGIS data to the clipboard

Select all text starting from "PVGIS Estimates ..." up to the end of the table. Do not select the legend
of the table. Now Copy the selection to the clipboard by right-clicking on it with the mouse and
selecting ‘Copy’ from the pop-up menu or by using the keyboard shortcut ‘Ctrl-C’.

ejic.cc.curopa.eu/pygistoppsd/MRcalc.php

Monthly Solar Irradiation

[PVCIS Estimates of long-term monthly averaged

Solar radiation database used: PVGIS-CMSA
JOptimal inclination anple is: 36 degrees)

E‘B‘If

B

E‘E

H

[1370]

H
B
E‘ m‘m

o.43]
H: Tnnadiation on horizonta! plane (Wh'm/day)

DG: Ratio of diffuse to global irradiation ()
T, 24 hour average of temperature (9C)

PVGIS € European Communities, 2001-2012
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Importing the clipboard containing PVGIS data into PVsyst

In the PVsyst main window, choose "Databases”.

Files Preferences Language Lic

Choose a section Content

Full-featured study and analysis of a
Preliminary design project
- Accurate system yield computed
using detailed hourly simulations,
- Different simulation variants can be
. _ performed and compared,
Project design - Horizon shadings, and 30 tool for
near shadings effects study,
- Detailed losses analysis,
- Economic evaluation performed with

Databases real component prices.

The Databases Window will open, where you click on "Import meteo data".

Meteo tables and graphs |

Impart from knawn external data sources.

Import from A meteo
customized format.

Import ASCIl meteo file |

The “Import Meteo data” dialog will pop up. In the top left field you can select one of the predefined
data sources. For this example you have to choose "PVGIS". In the top right field there are
instructions in red that inform you on the next step to be taken. Since we have already copied the
PVGIS table to the clipboard (see previous section), we can proceed to click on the “Import” button.
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External Data Source

Please go to the PYGIS web site.
“copy” the desired data using the
procedure described in the Help. and

[PVGIS (Europe + Afical click “Import” button..

15811950

Monthly Data

‘? | Information for importing

L

Import

Site |

Country |

=]
=l

Region |

hical Coordinat
Decimal Deq. Min.

Latitude  [000 ° |u_ |u_ [+ = Narth, - = South hemisph )
Laongitude IW“ ID_ ID_ [+ = East, - ="West of Greenwich]
Altitude IU_ m above sea level

Time zone IW

Show site

Save Site

Create Meteo

coresponding ta an average difference
Legal Time - Solar Time = Oh Om

@

ﬁ Cloze |

In the bottom field you should see now the geographical coordinates, altitude and time zone of the
selected location. The message on the top right will ask you to provide a name for the site and to
specify the country where it is located.

External Data Source————————————————

FYGIS [Europe + Africa) 1981-1330 j

Hourly data
Monthly Data

Information for importing

Site

Import

Country

Region

Geographicale
Decimal

Latitude ID.DU *

Deg. Min.

IU_ IU_ [+ =Morth,

Show site

. - = South hemisph.)

Save Site

Longitude IU.DU *
Altitude ID
Time zone ID.U

0 0 [+ = East, - ='West of Greenwich)]
oo

m above sea level

Create Meteo

coresponding ta an average difference
Legal Time - Solar Time = Oh Om

@

g"{ Cloze |

Once the site and country are specified, you will get a message, now in green, that the data has been
imported successfully, and that you can proceed to save the data in a local PVsyst file. Click on “Save
Site” and you will get an acknowledgement if the data has been saved successfully.
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~External Data Source

P¥GIS5 data imported with success.
You can save them as a "site” [*.sit]
and alzo create an hourly synthetic

meteo file [*.met).

[PUGIS (Eupe + Afiza) 19811950 ~

Hourly data
Monthly Data

? | Information for importing

Site IGeneva Import
Country

Region IEulope d

=3 hical Coordi

= Decimal Deg. Min

Latitude: |4B.1 g " |4E |11 [+ =MNarth, - = South hemisph.) ##
Longitude IB 12 * IB IB [+ =East, - = West of Greenwich]

Altitude 382 m above sea level

Show site

Time zane (1.0 j coresponding to an average difference __]
Legal Time - Solar Time = Oh 35m

b The geographical site file "Geneve_PVGIS.SIT" is now saved in the

P
L . @ database.

When the site file has been saved, the button “Create Meteo” will become active and you can click

on it to generate the hourly data out of the monthly values that have been imported.

L
Site |Geneve
Country | Switzerland ;I
Fegion I Europe ;I
G hical Coordi

Import |

Decimal Deq. Min.

Altitude 282 m above sea level

Time zane (1.0 :II comesponding ta an average difference
Legal Time - Solar Time = Oh 35m

Latitude |4B_1S ’ |4B |11 [+ = Marth, - =South hemisph.]
Longitude |8_1 3 ’ IB IB [+ = East, - ="West of Greenwich]

Show site |

Save Site

e

The dialog “Generation of Synthetic Hourly Meteo Values” will pop up. Click on “Execute Generation”
and PVsyst will create the .MET file with the hourly values. A message window will acknowledge the

successful generation of the file with the hourly values.
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Generation of Synthetic Hourly Meteo Values -

Source data [site, monthly values)

Cauntry / Region Switzerland Site Geneve

Meteo file to be created [hourly data)

Site |Geneve Source |PYGIS_SAF 1995-2011 Type |Synthetic
File name |GeneveﬁF’VGI575AF.MET
Hourly data generation ﬂ
Iradiation uinits
Global Diffuse Temper. K/t day ~
E] [kwhime mth [kwhne.mih] - [°C] 0+ Kwhdrt. mth @ File "Geneve PVGIS_SAF.MET":
January 36.9 232 20 " M)/ day . . .
FelmEp BaE a9g 15 & MJnt.mth Generation ended sucessfully
March 108.2 487 7.2 R
April 147.3 E1.9 10.2 " Cleamnessiindex K
May 174.5 768 15.2
June 1905 78.1 18.9 Generation options

wom e oms ) T e e
September 1233 43.3 161 ﬂ Region typalogy (for termperatures] -

Octaber 7E3 381 124 - - -

Moverber 41 547 g |SW|ss Flateau, land, impartant mist j

December 288 18.0 27
Year 13432 585.2 11.2 % Execute Eenelali ) j'L Close

Importing TMY3 files

Data files of Typical Meteorological Year (TMY) are available on the web for 1020 stations in the USA,
at the address http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/. They can also be
obtained as a single zip file or on a CD-ROM. These data sets are derived from the National Solar
Radiation Database (NSRDB) and produced by the National Renewable Energy Laboratory's (NREL). A
complete User's manual is available on the web site.

Formerly available as TMY2 (239 stations, 1961-1990 data), since 2008 this database has been
extended to TMY3 (1020 stations, 1991-2005 data). These new TMY3 are based on more recent and
accurate data.

TMY files are data sets of hourly values of solar radiation and meteorological information. They are
juxtapositions of months or periods of real data, chosen in the multi-year data set in such a way that
they represent a typical 1-year period. Their intended use is for computer simulations of solar energy
conversion systems and building systems to facilitate performance comparisons of different system
types, configurations, and locations in the United States and its territories. Because they represent
typical rather than extreme conditions, they are not suited for designing systems to meet the worst-
case conditions occurring at a given location.

Download TMY3 data

NREL TMY3 data can be directly and very easily imported into PVSYST. First you need to download
the data files from the TMY website. You can either get a single file for a specific site or download an
archive with all available data that you need to decompress to get access to the individual files. In
this example we will download a single file and import the data to PVsyst. First open the link
http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/ in a web browser. You will get to the
start page of the TMY3 data. In the section “The Data”, follow the link “In alphabetical order by state
and city” (Alternatively you can choose to get a list in numerical order by USAFN number).
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RDB: 1991- 2005 Update: TMY3

& |9 | @ rredenrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/ c || B~ Googie AR~ &+ A

National Solar Radiation Data Base
1991- 2005 Update: Typical Meteorological Year 3

Brief Summary of the TMY3s

This directory contains the data files for the typical meteorological year (TMY) data sets derived from the 1961-1990 and 1991-2005 National
Solar Radiation Data Base (NSRDB) archives. Because they are based on more recent and accurate data, these new TMY3 data sets are
recommended for use in place of earlier TMY?2 data. The TMY?3 data set contains data for 1020 locations, compared with 239 for the TMY? data
set.

The TMY3s are data sets of hourly values of solar radiation and meteorological elements for a 1-year period. Their intended use is for computer

11 1ons of solar energy systems and building systems to facilitate performance comparisons of different system types.
configurations, and locations in the United States and its territories. Because they represent typical rather than extreme conditions, they are not
suited for designing systems to meet the worst-case conditions occurring at a location.

TMY, TMY2 and TMY3 data sets cannot be used because of in time (solar versus local), formats, elements, and units.
Unless they are revised, computer programs designed for TMY and TMY?2 data will not werk with TMY3 data. NREL provides a conversion
program to reformat TMY3 data to TMY2 data (see the Software section below.)

The TMY?3 data sets and manual were produced by NREL's Electric Systems Center under the Solar Resource Characterization Project, which is
funded and monitored by the U.S. Department of Energy’s Encrgy Efficiency and Renewable Encrgy Office

20-AUG-2008 NOTICE

All illuminance values for all TMY3 stations from January 2 to 31 should be multiplied by 100 to obtain the correct units of Lux.
All luminance values for the same dates should be multiplied by 10 for the correct units of Candela per square meter.

NREL will be posting a cotrected data set in the near future

The Data

o IndividuglSs

#" o In alphabetical order by state and city.

© In numerical order by USAFN number. '

* All Stations in a Single Compressed File

You will get a list of all available stations in the TMY database. Find the site you would like to import
and save the .CSV file to which the link with USAFN code in the left column points. You can save the
file in any directory of your choice. The individual TMY files have a size around 1.8 MB and the
filename is the USAFN code for the site. When saving you can change the filename to something
more human readable. If your web browser downloads and saves automatically files of type .CSV,
make sure that you know in which directory the files will be saved so that later on you will find it. If
your browser will automatically open files of type .CSV, make sure that the corresponding application
allows to save a local copy.

! NSRDB update - TMY3: Alphabetical List...

€ |9 @ nedcnrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/by,_state_and_city.html e || B~ Googie PIER- & &

National Solar Radiation Data Base
1991- 2005 Update: Typical Meteorological Year 3

List of Sites in Alphabetical Order by State and Site Name

Click on 2 site aumber to access the TMY3 file for that site.

Anniston Metropolitan AP Class IT
Aubum-Opelika Apt Class IIT
Birmingham Municipal AP Class T
Cairas Field Fort Rucker Class T
Dothan Municipal AP Class T
Gadsen Muni (AWOS) Class T
Huntsville Intl Jones Field Class T
Maxwell AFB Class IT
Mobile Downtown AP Class IT
... Mobile Regional AP Class I
... Montgomery Dannelly Field Class v
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Import the data

Once the file has been successfully saved you can leave the browser and in the PVsyst main window,

choose "Databases”.

Files Preference

Choose a section

Preliminary design

Project design

Databases

The Databases Window will open, where you click on "Import meteo data".

Lic

Content

Full-featured study and analysis of a
project.

- Accurate system yield computed
using detailed hourly simulations,

- Different simulation variants can be
performed and compared,

- Horizen shadings, and 3D tool for
near shadings effects study,

- Detailed losses analysis,

- Economic evaluation performed with
real component prices.

Meteo tables and graphs |

Impart from knawn external data sources.

Imnpart from A meteo
customized format.

Import ASCIl meteo file |

The “Import Meteo data” dialog will pop up. In the top left field you can select one of the predefined
data sources. For this example you have to choose "US TMY3 (or TMY2)". In the top right field there

are instructions in red that inform you on the next step to be taken. Click on the “Choose” button
and find the TMY3 file that was downloaded in the previous step.

86



External Data Source

(S ThY3 [or TY2]

Monthly Data

Please choose the source file
[US TMY3 [*.C5Y¥]) or TMY2 [~ TH2]
[press Help button to get the full
procedure for obtaining the source
file).

‘? | Information for importing

LS THY file

Internal file
to be created

G
Change file name |

Locatiors

Site

Country

Region

Import |

Data source

ﬁ Cloze |

When you have chosen the file, the message on the top right will inform you that everything is ready
for importing the data. Under the .CSV-filename that you have selected, the dialog displays the name
of the file it will create for the imported data. You can change this filename to something shorter or

more talking if you wish. Then click on the “Import” button.

External Data Source

Ready for importing.
If desired you may modily the site

Hourly data
Monthly Data

| U5 TMY3 [or THY2) 19912005 ~ |

and target file name_

% | Information for importing

LS T file

722207TY.csv || Bl Choose

Internal file . ) P )
b be created Anniston Metropolitan Ap_TMY3.MET Change file name |

Locatior
Site IAnn\slon Metropalitan Ap
Country I United States
Region I Morth America

5
& |mport J
_ X

Data source INHEL: THY'3 hourly DB [1991-2005)

j’l Close |

If the data was imported successfully PVsyst will acknowledge it with a short information.
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Importing Meteo data from different sources =

External Data Source

file Annizton Metropolitan
Ap_THMY3.MET completed.

|US T3 [or Thv2) 19912005 - |

Hourly data
Monthly Data

@0 The meteo file for "Anniston Metropolitan Ap" and the corresponding
W' geographical site have been created in the database.

US ThY file
Intemnal file = -
{0 be created Anniston Metropolitan Ap_ TMY3.MET Change file name
Location
Site IAnniston Metropolitan Ap
Country IUn\ted States LI

Region INorth America LI

Data zource INHEL: ThY'3 hourly DE [1991-2005)

I‘L Cloze |

If you click on “OK”, the dialog “Characteristics of meteo hourly files” will pop up. In this dialog you
have the possibility to visualize the imported data and to perform some advanced crosschecks to
make sure that the data is consistent.

Meteo File

Site Anhizton Metropolitan Ap Source |NREL: ThY'3 hourly DE (1951 Kind/'ear ITMY

I Site

i . . Graphs | Tables | Check dat lit
iiston Metropolitan Ap (United Stat I 2 esl == aaqualyl

Latitude : 336N Altitude : 186 m rGraphtype—— Valies
Longitude :  B5.87W Time zone :-6.0 @ Time evolution i Hourly

" Histogram 7 Daily
Data Ch isti © Sarted values © Manthly
Beginning  01/01./90 00hQ0O Legal Time .
End 31412490 23h00 Refer. year v
*tear 1990 indicates generic data, ie. [V Horiz. Glabal [~ Global Tited Plane
ot related to 4 particular year ¥ Huoriz. Diffuse [~ Cleamess Index Kt
Source file [~ Honz. Beam [~ Amhb temperature
Mame FIPITTY cav [~ Mormal Beam [~ Wwind velocity
Format : US T3
Dates type . Reference year
Iiradi

Time Step 1 howr Dates tion Units|
Used Horiz. Glabal © Fon  [0i20150 | e =
parameters © Horiz. Diffuse ta |31 Az
Ambient Termper. X (|
¢ Days: nb daps |1 =i

Wind Velocity
Motk lan ﬁ

Madify Site Save Site | i ﬁ Graph m—*_ Cloze |




TMY3 format

The TMY3 format is also used for the distribution of other kinds of data (i.e. not
"Typical Meteorological Years" but real data for given years). This is namely the
format used as input for the SAM (Solar Advisor Model). PVsyst has been updated
for reading such annual data, including the treatment of leap years. As an
example, data for 9 stations in India, (generated by NREL from the SUNY satellite
data), are now available for several years (2004-2008) at the NREL web site under
the following link:

http://www.nrel.gov/international/ra_india.html
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6- Importing Meteo Data from an ASCII file
If none of the predefined data sources contains satisfactory data for your project, or if you have
access to a better data source, you can import this data to PVsyst from ASCII files.

Please note, that measuring and analyzing meteorological data is a complex and difficult task. It is
very easy to get biased or wrong results due to wrong calibration of instruments or inadequate
analysis tools. If you want to use self-measured data, please make sure that it has been measured
with adapted equipment and analyzed by an expert with the necessary skills. Always perform basic
crosschecks on the data as explained in this tutorial. The meteorological data is at the origin of the
main uncertainties of the simulation. Poorly measured or processed data can lead to significant
deviations of the final results.

To import meteorological data from an ASCI! file, click on “Import ASCII meteo file” in the Database
window:

Impont meteo data

Irport friom ASCH meteo data files,

i Data Source
ASCIl zource file  D:\Tutorial\P¥syst6_Data\UserDatal**

Situation Country | 41l countries j Site: Genéve-Caintrin d . Open

~Houly file to be

Site |Gendve-Laintin Source [ASCH file Year/Kind [Imparted

Intemnal file name (MET]  Gen_ve-Cointrin. MET Madify |
C

Format protocol file I Hew Conversion format \d Open |
Starting pear 1980 Start Conyersion | x Abort | ﬁ_ LClose |

Info - Warning

Pleaze choose the ASCI source file

Follow carefully each step of the conversion dialog.
- Choose your ASClI source file, which can reside anywhere on your disk.
- Choose a name for the site and specify the data source and type.

- Give a significant name to the internal file to be created. This will identify the file in the meteo or
measured data list boxes. Please carefully choose this title since you won't be able to change it after
conversion.

90



- Choose the target internal PVSYST file, which will be in the \Meteo\ directory (meteo .MET files).
- Choose or define the Format Protocol interpreter.

- In some cases (depending on the Format protocol), the program will still ask for the beginning date
or the year.

This list is not exhaustive, for detailed instructions please refer to the online help of PVsyst. When
you are ready, press the "Start Conversion" button.

During execution, a control executing window displays the contents of the source-file's line currently
being processed, as well as the actually converted meteo values, which will be transcribed on the
internal destination-file. You have the opportunity of examining the process step by step in order to
ensure that the values are correct. The ASCll interpretation has been made as reliable as possible,
regarding to all unexpected events which may arise on measured data files of any kind. For example,
if the conversion encounters an extra comment or unreadable line, it will ask the operator to skip it.
It also performs some global checks (limits, consistency) on each value. After conversion, you are
advised to check your file with the "Graphs and Tables" tool (either for meteo or for measured data
files), and carefully check the time shift of your data.

Detailed example of importing an ASCII file

For this example we will use the file “DEMO_Import_Geneva_POA.csv” which can be found in the
PVsyst workspace under “UserData”. If you want to follow the example, make sure that you have this
file available in some directory that is accessible on your computer. The file contains meteorological
data for the year 2006 in hourly steps for Geneva in Switzerland. There are several quantities stored
in this file, among which there is the ambient temperature and the Global irradiance measured on a
plane with a tilt of 30°. These two are the values we will use in the present example.

After opening “Databases” in the main PVsyst window and selecting “Import ASCII meteo file”, you
will get the “Conversion of ASCII meteo files” dialog, which is divided into four fields:

Data Source

Hourly file to be created
Conversion

Info — Warning

We will go through the first three of them in detail. The “Info — Warning” field will give you
information and hints to guide you through the different steps that are required for the successful
importing of the data.

Data Source

When you import meteorological data from an ASClII file, you will take an existing text file with the
data, and create a new file in the PVsyst format with hourly meteorological values. This file will be of
type *.MET and it will be associated to the site that you select in “Data Source”. You can have several
files with hourly values associated to the same site. Make sure that you have already created the site
to which you want to attach the *.MET file that will be created. In the dialog click on “Choose”. A file
selection dialog will pop up where you can search for the data file. The default filter will display files
of type *.DAT, *.TXT and *.CSV.
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Data Source

ASCIl source file  C:\Users\Bruno\PY¥syst_Workspaces\ASCI_Import\P¥spstb_Dalal m

B

—
)
|

Situation Country | All countries LI Site | Genéve-Caintrin LI Open

Houly file to be

Source [ASCI fil YearfKind |Imparted

Modify |

Internal fle name [*MET] Gen_ve-Cointrin. MET

G

Mew Converszion format \LI Open |

Foimat protocol file I

Starting vear

Start Conyersion | x Lbort | ﬁ LCloze |

1380

Info - Warning

Please choose the ASCI source file

Once you have selected the file you specify a site for this data. To select the site you first select a
country or region to narrow down the choices in the “Site” drop down list.

Data Source
ASCIl source file  D:\Tutorial\
jtuation Country ISwitzerIand

[Datat\DEMO_Import_Geneva_POA. Ehoose

@ o=

| sie

Genéve-Caintrin

Next you give a small description of the data that will be attached to the output file. This information
will be displayed in PVsyst in dialogs or reports as description of the Meteo file (*.MET file). You have
three fields for which PVsyst proposes default values and that you can complete or change to any

text you want. It is recommended to give short descriptions, so that they will fit into the dialog fields.

The three fields are:

Site:

Source:

Year/kind:

Q’ﬁ’. e |Geréve-Cointin Source [Demo ASCIl fle

Houly file to be created

Year/Kind | 2008, hourly
todify

The default will be the site name chosen in “Data Source”, but
you can change or complete the name in this field.

Default is “ASClI file”. Here you should put a short label
describing from where the data has been retrieved, e.g. the dat
source filename, or “Measured on site”, or “Provided by Meteo
Inc.”, etc.

Default is “imported”. Give a short label with the year for which
this data is valid, and if it is hourly, daily or even sub-hourly data.
Try not to exceed the visible width of the field, so you can read

this label easily in other PVsyst dialogs.

m—
Internal file name [FMET] Gen_ve-Cointrin. MET

Now you need to specify the output filename. PVsyst proposes a filename generated from the site
name in the “Data Source” field. If your source file contains several data sets for the same site, like
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for different years or measurements in the horizontal and tilted plane, you are advised to change the
output filename to something that will identify which portion of the data is being imported.

L3 e

=l @ Qe

——,
File name |Geneve_Cointnn_PDA_ZUDB >

Directary D:ATutonal Py spsth_Data‘Meten

YearKind | 2008, hourly

Mo kb X Cancel

sion format | ~ Open

Save

Define the data format

You need to tell PVsyst what kind of data will be imported from the text file, and where to find the
data fields in the file. This information will be stored in an internal PVsyst file of type *.MEF. You can
create as many of these format protocol files as you like. To create a new format, select “New
conversion format” from the pull down list in the field “Conversion” and then click on “Open”.

Conversion
Format protocol file | Hew Conversion format Ij
Starting year 1980 | x ot | i-'L o T

The dialog “Conversion of ASCII meteo (sub)-hourly files” will pop up. It contains a field “Format
description” where you can give a short label that will identify this format protocol. The dialog
contains four different tabs, “General”, “Date Format”, “Meteo Variables” and “Chaining files”. We
will look in detail at the first three tabs. The last tab, “Chaining files”, is needed if your data is
distributed among several files and will not be described in this example. The lower part of the dialog
gives a visual feedback on how the format protocol that is being defined will apply to the content of
the data source file. Here you can quickly check if the different values have been selected properly or
if there are problems with the format protocol.
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Format description IDamo ASCI import PO&

General I Date Folmatl Meteo \u"anablesl Chaining fi\es'

Source File arganization

& [Sub)-hourly data
" Daily data

Time step |60 minutes

Mumber af head lines to be skipped

0
Supplement lines at beginning of daps 0
0

Supplement lines at beginning of months

Sample A5CI file————

Choose

X Cancel |

lds separato
; semicalon
. comma

TAB

Other : I_

Fiel
&
~
i spaces
~
-
 Fized width

The zource file must hold
ane recard [ASC fine)
per time step

ASCI source file : D-ATutonal\P¥syzt6_DatatUszerD ata\DEMO_Import_G . POA csv

1

Staticn
y data for
Latitude
Longitude

jo | Day of yea
heEnd cof inte
POAPlane of Ar.

EEu oo W R

Requirements for the format of the source file

The interface for importing ASCII data files expects that the data is organized in
columns and that it is either daily values or values for fixed time steps expressed

in minutes. The columns either need to be separated by an unambiguous

character (including TAB or SPACE) or be of fixed width. The file can contain an
arbitrary number of header lines before the data and it can have a fixed number
of extra lines at the beginning of each month and at the beginning of each day.
The number of these extra lines can be different for the start of months or the

start of days.

Tab “General”

For the example file, which contains hourly data, you can leave the default selection “(Sub)-hourly

data” with a time step of 60 min. The demo file also uses the default separator, which is a semicolon.
In the lower part of the window you can check that the columns containing the data start on line 20

of the file. In the field “Number of head lines to be skipped” you enter therefore 19. In the bottom

display the background of the skipped lines will now turn yellow and you can check that the first line

with white background is also the first line containing data.
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X Cancel I

—Source File organization —Fields zeparatar

¢ [Sub)hourly data Time step |60 rirutes @ . semicalan
il . comma
£ Daily data

spaces
TAR

Supplerment Tine e [T Other: I_
Supplement lines at beginning of months |0 Fixed width

—Sample A5CH file—
The source file must hold

Choose one recard (A5 fine)
per time step

Tab “Date Format”

In this tab you specify in which column the timestamps can be found, and how they are formatted.
For our example you need to select “Dates read on the file” and choose the adequate format from
the drop down list “Date format”. In this case it is “DD/MM/(YY) / hh / mm”, which means that the
date is ordered as Day/Month/Year and that date and time are not in separate columns. The slashes
are wildcards and represent any non-numeric character except for the column separators. Then, in
the field “No Field on the ASCII line” you specify the column where the timestamp can be found,
which is “1” in our example. In the bottom part of the dialog you will see a green header for the
specified column. Finally you need to specify how the time label is related to the measurements. In
our example the time labels correspond to the end of the measurement.

Time Labels

In PVsyst any hourly value with a time stamp should be representative for the
hour that follows the moment given by the time stamp. Thus, if for example the
irradiance is measured and averaged over an hour, and then labelled with a
timestamp corresponding to the end or middle of this interval, this will lead to a
time shift.

measured
Gh=1103
W/m2
+ t + t +
10:00 11:00 12:00 13:00 14:00
A4 A
é : i other possible Pvsyst
Pvsyst it ! time labels time shift
time label P t---12:00 -60 min.
11:00 | Diecsomeees 11:30 -30 min.
Eoa 11:20 -20 min.
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Format description IDBmO ASCI import PO& X Cancel |

General  Date Famat | Meteo Variables | Chaining files |

Date recaording mode Mo Field on the ASCI line ~Time base——
" Reference pear (1 jan - 31 dec, not leap year) Ty " Solar time

" Sequencial dates. not read on the file m——" & Legal time

ates read on the file ~Summer Time——

Diate format ™" #pply ll
[~ Std Europe

~Record time label
i Interval beginning

ME - If the datesz are not sequencial [mizsing 0 =1 Time Shift [minutes] ll
measuements), they have to be read on the file,

"' = any nat numenc character, " = separator il

tonal\P¥zyzt6_DatatUserD ata\DEMO_Import_G . POA csv

Ws

-01.08 01: 2 2 2 -335
.01.08 02: 2 = = -85
-01.06 03: 2 2 = —-93
-01.06 04:

Tab “Meteo Variables”

In this tab you specify the type of meteorological data and its location. On the left side of the dialog
you have a field where you can select several meteorological variables. For the example you need to
select “Global on tilted plane” and “Ambient temperature”. For each selected value you will get a line
on the right side of the dialog where you should enter the column in which the variable can be found.
In our example these are the columns 3 for the Irradiance and 4 for the temperature. The default
units for these variables are W/m2 and °C respectively. If the data comes in different units you have
the possibility to specify a factor which will be multiplied to the values. In our example file the units
correspond to the default values and we can leave 1.000 as factor. Once you have specified a field
number for a variable you will see that the corresponding column in the bottom part of the dialog
gets a green header with the variable name. This allows to quickly control if the supplied values are
correct. Since the measurements are for an inclined plane, you have to specify tilt and azimuth of the
plane. In the field “Plane orientation” enter 30° for the tilt and leave the azimuth at zero (south).
Note that this field will only be present if a variable for an inclined plane has been selected in the left
part of the dialog.
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Format description IDBmO ASCI import PO& X Cancel |

General | Date Fomat  Meteo Variables | Chaining files |

~Available on the source file Field order on the ASCII line
[~ Horizontal Global Iradiance il Field no

Multipli- to
cator: 2 |obtain

[~ Horizontal Diffuse Inadiance Global on tited plane w [Omn =Wwim2
[ Horizontal Beam |radiance

ol v Ambient b f =
v Global on tited plane MBS J° [1.0000

v Ambient temperature 4

[~ wind velocity
If riot prezent in hourly data, the ambient .
temperature and wind velocity will be _’_’I Tit |30.0

aiven in monthly values. Azimuth (0.0 48

ASCI source file : D-ATutonal\PY sysle 3 Bata\DEMO_Import_G . POA csv
DD/MM/Y¥ hh-mm L ] 5 7

Date| jo D2 Ws

-01.06 01:00 2 2 2 -335
.01.0& 02:00 2 = = -85
.01.06 03:00 2 2 = -3935
-01.06 04-00| = = = —93|

When all the specifications of the format protocol have been entered in the four tabs, click on “OK”
and you will be asked to save the newly defined conversion protocol. Give a meaningful description

that is not too long to fit in a drop down list. Enter a filename and click on “Save”. If a file with the
same name already exists you will be asked to confirm to overwrite it.

Diescription :
’]Demo ASCI import POA

File name ema_import_PO&

Directory DA Tutonal\Pieysts_Data\ieteo

X Cancel |

After saving successfully the format protocol you will get back to the dialog «Conversion of ASCII

meteo (sub)-hourly files». You can now click on « Start Conversion » to import the data from the
ASCII file.
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Data Source

ASCIl source file  D:ATutorial\P¥syst6_Data\UserData\DEMO_Import_Geneva POA. Choose

Situation Country | Switzerland LI Site Geréve-Cointrin LI . Open

Houly file to be

Ste  |Gengve-Coirtrin Source |Demo ASCIl fle ‘rear/Kind {2006, hourly

Intemal fl name [*MET] Geneve,_Cointiin_POA_2006.MET kod i
P

Format protocol file IDemo_impoll_PlJA.HEF : Demo ASCII import POA LI { BB Open ;

R Start Enngern D x Abort | ﬁgnse |

In the example file the timestamp in the last line of data is already the first hour of the following year
(2007). You will be prompted with a corresponding warning message that you acknowledge by
clicking on “Yes”. When the conversion is finished you will get a prompt where you click on “OK”.

Conversion of ASCIl meteo (sub)-hourly files = O

Data Source

ASCH source file  D:\Tutorial\P¥syst6_Data\UserData\DEMO_lmport_Geneva PDA. [}

Situation Country ISwitzelIand ;I Site | Genéve-Caintrin LI =% Reading 01/01/07 000D
W' Limitation of the file at 12 months !

 Hourly file to be

Stops the conversion !
Site IGenéve-CDintrin Souice |Dem0 ASCII file Year/Kind |2008, h
Keep the generated file anyway 7

Intemal file name [*MET] Genewve_Cointrin_P0OA_2006_ MET

L
Format protocol file IDemo_impull_PElA.MEF : Demo ASCII import PDA LI

Start Conwersion | x Dhort

Verification of the

ASCI source, line nb: - 8768

ASCI Line content
311206 12:00;366:591.1,12.7.631 4.1.6:1032.9;;;

rConverted value
Interval beginning date 3141206 12h00

Hariz. Global 309 ‘w/mZ, Diffuse 120 ‘wW/m2, Amb. Temp. 12.7

The conversion is now finished and you should carefully check if the result does not contain any
obvious error or inconsistency. A prompt asking if you want to open the dialog for visualizing the
meteorological data will pop up. Click on “Yes” to open the dialog
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'e You are advised to carefully check time labels definition in the

W' produced file,

~ Time mismatch may result in very high errors during transposition
process,especially on mornings or evenings, due to solar geometry
calculations,

You can check data time by using daily graphs, and superimpose the
"clear day" model on the Global irradiance data. For good days the
curves should match the data bin centers.

If not matching, corrections can be made on the "Time label definition”
in the ASCIl reading format, or by changing the "Time zone" in the
geographic site, or even by changing dates labels in your ASCIl source
file,

Do you want to open daily graphs now 7

Check the imported data

You should always perform some basic checks on the meteorological data that you want to use for a
simulation of a PV installation. PVsyst offers a variety of tools to do this in the dialog “Characteristics
of meteo hourly files — Tables and Graphs” that will pop up when you select “Yes” in the final prompt
after importing an ASCII file as described in the previous paragraph. If the newly created file does not
show up in the “Meteo File” drop down list, it could be that the program missed to update the list
properly. In this case you need to exit PVsyst, restart it from scratch and access the dialog from the
main window by selecting “Databases” and then “Meteo tables and graphs”.

Meteo File ] i
Site IGanéve-Co\ntrin Source IDemo ASCII file Kind/'ear |2DUB, hourly

Site

Graphs i
Genéve-Cointrin (Switzerland) b I lfables) I Checkldstalqualily I
Latitude :  4B.2°M Altitude . H18m Graph type———— Values
Longitude :  6.1°E Time zone :1.0 & Time evolution & Hourly

" Histogram = Daily
~Data Ch P " Sorted values " Monthly

Beginning  01/01/06 D0hOO Legal Time
End 31412406 23h00 v
Fieally measured data |¥ Horiz. Global [~ Global Tiked Flane
¥ Hariz. Ditfuse [~ Clearness Index Kt
—Source file [~ Horiz. Beam [~ Amb. temperature

Mare : DEMO_Import_Geneva_PO&.csy ™ Nommal Beam [~ Wind velocity
Format Demo_import_POA MEF I~ GlobP measured
Dates type : not sequencial

Time Step 1 hour ~Dates Units |
Used Coll plare Global C Fem  [0LO0E || R >
parameters : Lilt 30°, azim. 0°, Albedo 0.20 ta |31 AzE W

Diffuze from model
Ambient Temper.

Loby

f* Dayznbdays [1 :II

© Month IJan j
@ Maodify Site | E; Save Site Frirt | ﬁ Giaph |

In the upper part of the dialog you will find the three fields “Site”, Source” and “Kind/Year” that you
filled when creating the file. Below on the left side you will find detailed information on the site to
which this meteo file has been associated, on the time range covered by the data and on some of the
details of the original ASCII file from which the data was imported and that you defined in the
conversion protocol. The right side of the dialog contains the options to visualize the meteorological
data and is subdivided into three tabs. Select the tab “Check data quality”. The tab contains a small
control plot displaying the time shift that PVsyst estimates for the imported data. In the current
example it should be close to zero.
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Metea File I Genewve_Cointiin_POA_2 Genéve-Lointrin Dermo ASCI file 2006, hourly j ?

Site IGenéve-Cointrin Source IDemo ASCI file Kind/'ear IZDDB, haurly
[=*e Check d ity |
. L. ~ Graphs | Tabl eck data quality
Geneéve-Cointrin (Switzerland) 1ophs || " abes
Lattude: 462N Aliude:  418m Wit (et (T svsems (o (o (013
Longitude:  B.1°E Time zane 1.0
Data Ch
Beginning  01/01/08 00hOO Legal Time
End FAZA08 Z3ha0 Average time shift on clear days: 4 minutes
Really measured data &0
T T T T T T T T T 1T
s PReeEEeaaEEaaEeEasaaaa ]
~Source file ofs o ° ° og
MName DEMO_Import_Geneva_POA. csv e Lo
Format : Demo_impart_POAMEF I e e e L e EEELELELEEELEEED —
Dates type : nat sequencial &0 [ R T R T T N S S AN
Time Step 1 hour Jan Feb Mar Apr Mav Jun Jul Aua Seo Oct Nov Dec
Used Coll. plane Global - . -
patamsters .t 30 azm, 0" Abeda 020 I Apply time shilt conection [T inuies 2]
Diffuze fram madel
Ambient Termper. Graph : IHourIy Kt moming/evening ;I

Madify Site Save Site | Print | ﬁ Graph ﬁ Cloze

There are two more ways to visualize possible time shift contained in the data. The first one is to look
at the clearness index for morning and afternoon hours. The orange dots show the clearness index as
a function of the sun height in the morning, while the green dots show the same information times
after 12:00. Both colors should follow roughly the same distribution. The other possibility is to
compare the daily evolution of the measured irradiation (global and diffuse) to the clear sky model. If
you select “Monthly best clear days” from the “Graph” pull down menu, you will get a plot like the
one shown below on the right side. PVsyst selects for each month of the year the day that fits best to
the clear sky model. You can scroll through these 12 plots with the scrollbar on the right. You should
see no significant horizontal shift between the measured data in black and the clear sky model in
blue.

Close Print Esport Format Help Close Print Esport Format PreviousDay NextDay Clear Sky Model Help
Clearness Index for Morning and Afterncon hours Time shift Meteo for Genéve-Cointrin, Data recorded from 01/01/06 to 31112/06
Genéve-Cointrit ASCII file;2006, hourly correction L
i T T T T T T = 1000 T T T T
Homing Horizontal global irradiation, Sum =6 (KVWhimd] -
oo} = Afemo . B Horizontal diffuse irradiation, Sum =1.4 [kKAhim?]
—— Clear day, Jyne Horiz. global horiz. Clear Sky 2313
0.8} — Clearday,yamhar , 00 ----- Horiz. Diffuse horiz. Clear Sky 410 4
o7l Pl R
- o, . |
{' -
2 06f - B R = 600} E
v 2 z
k| ; Pl E
s 05 1LI0 B
i H
= £
3 o4} B S a0l E
03}, E
02} 1 200 1
[X]8 I B I 0
. B | , ‘ 5 |
0 7 0 3 8 9 12 15 18 21 24
Sun height * 07/04i06

Example with a time shift

For this example we will use the file “DEMO_Import_LaRochelle_POA.csv” which can be found in the
PVsyst workspace under “UserData”. If you want to follow the example, make sure that you have this
file available in some directory that is accessible on your computer. The file contains artificial
meteorological data for the year 2006 in hourly steps for the city La Rochelle in France.
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The variables and the format are the same as in the previous example. The timestamps in the file are
shifted by 29 min. with respect to the actual measurement time, to provide an example where
checks on data quality and subsequent corrections can be exercised. This file does not contain data
that can be used in a real project, it is meant only for learning purposes.

First we will import the data in the same way as in the previous example, replacing the site name and
location by La Rochelle, France. Since the format of the file is the same, you can reuse the format
protocol. When you have filled all the fields, click on “Start Conversion”.

oy Conversion of ASCIl meteo (sub)-hourly files = =

Data Source
ASCIl source file  D:ATutorial\P¥syst6_Data\UserData\DEMO_Import_LaRochelle P Choose

Situation Country | France j Site  |La Rochellz j . Open

Houily file to be created

Sie  |LaRochelle Source |Demo ASCI file Year/Kind [2008. hourly

Internal fle name [*MET] La_Rochelle_PDA_2006. HET

Conversion
et gt (s |Demo_import_POA.MEF : Demo ASCIl import POA | [EH Open

' X tton | e

During the conversion you will get the same prompts as in the previous example that you can
acknowledge. In the end you should get the window “Characteristics of meteo hourly files — Tables
and Graphs” where you can visualize the hourly data. Check in the top field that you are looking at
the data from La Rochelle that you just imported. If you do not find a corresponding entry in the pull
down list, PVsyst has not updated its information properly. In this case you need to exit PVsyst
completely and restart it. From the main window choose “Databases” / “Meteo tables and graphs”.
You should now find an entry for La Rochelle in the drop down list at the top of the window.

Select the tab “Check data quality” where you find again the small control plot displaying the time
shift that PVsyst estimates for the imported data. In the current example an artificial time shift of 29
min. was introduced in the data. As seen on the plot, PVsyst estimates the shift to be 25 min., which
is very close to the real value.
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Metea File [ [~ 2
Site ILa Rochelle Source IDemo ASCI file Kind/'ear IZDDB, haurly

~Site

Graphs | Tabl Check data quality
La Rochelle (France) 1ophs || " abes I

Lattuds: 461N Alitude: Gm it (It (T svstems (o o (013

Longitude : 1.1/ Time zane 1.0

Data Ch
Beginning  01/01/08 00hOO Legal Time

End FAZA08 Z3ha0 Average time shift on clear days: 25 minutes
Really measured data &0

~Source file
Mame DEMO_Impart_LaRochelle_POA.cs
Format : Derma_Farmat MEF
Dates type : nat sequencial 50
Time Step 1 hour Jan Feb Mar Apr Mav Jun Jul Aua Seo Oct Nov Dec
Used Coll. plane Global

parameters : ik 30°, azim. 0°, Albedo 0,20 I Apply time shilt conection [T inuies 2]
Diffuze fram madel

Ambient Termper. Graph : IHourIy Kt moming/evening ;I

Madify Site Save Site | Prirt | £ Graph

There are two more ways to visualize the time shift contained in the data. The first one is to look at
the clearness index for morning and afternoon hours. The orange dots show the clearness index as a
function of the sun height in the morning, while the green dots show the same information times
after 12:00. Both colors should follow roughly the same distribution, which is clearly not the case in
the example, where the morning hours have higher Kt on average. The other possibility is to compare
the daily evolution of the measured irradiation (global and diffuse) to the clear sky model. If you
select “Monthly best clear days” from the “Graph” pull down menu, you will get a plot like the one
shown below on the right side. PVsyst selects for each month of the year the day that fits best to the
clear sky model. You can scroll through these 12 plots with the scrollbar on the right. You notice that
there is a horizontal shift between the measured data in black and the clear sky model in blue. Also
the deformation of the global diffuse curves on the sides is an artefact caused by the time shift in the
data.

Close Print Export Format Help Close Print Export Format PreviousDay MextDay Clear Sky Model Help
Clearness Index for Morning and Afternoon hours Time shift Meteo for La Rochelle, Data recorded from 01/01/06 to 31/12/06
La Rochelle;Dema ASCII file;2008, hourly correction 5|
! T T T T 10007 T T T T T T T
= Morning B | Horizontal global irradiation, Sum =8 [KWhigsét = |

03[ & = Afternoon E Horizontal diffuse iradiation, Sum =2 [kafhipe
—— _Cléar day, June /‘-f- T e - Horiz. global horiz. Clear Sky 844 kifh/gf
| s Clear day, decemb -"'_' g LY. S o goo) ----- Horiz Diffuse horiz. Clear Sky 1.28 ki
N Ll i =

LA

Cleamess Inde Kt

Sun height *

To fix the time shift in the data, two things need to be done: First the data has to be imported again
applying the correct time shift. Then PVsyst needs to be told that the data contains a time shift. This
is achieved by checking the field “Apply time shift correction” and supplying the corresponding shift
value in the field next to it.
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|¥ Apply time shift correction IZE‘ minutes ﬂ

In practice you will only need to worry about the first step, since PVsyst will automatically check the
option “Apply time shift correction” and insert the correct shift, when you import the data with a
time shift.

Importing the data with a time shift

Proceed again like in the previous example, making sure to specify a different output filename and a
comment that a time shift will be applied. Choose the same format protocol as in the previous
examples and click on “Open”.

i Data Source
ASCIl source file  D:\TutorialhP¥syst6_Data\UserData\DEMO_Import_LaRochelle_P Choose

Situation Country | France LI Site  |LaRochelle j @ 0pen

~Hourly file to be
Site  |La Rachele Source |Demo ASCII fie Year/Kind [2008, +23 min shifl

Internal file name [*MET] La_Rochelle_POA_2006_29min_shift MET Modify |

G

. p—
Format protocol file Demo_impull_PlJA.MEF : Demo ASCII import POA  [RAN 4§ Ope; kl

———

Start Conversion | x Abort | R LCloze

The dialog for defining the format protocol with appear on the screen. Choose the tab “Date
Format”. In the field “Record time label” specify a time shift of +29 minutes. You might also want to
change the comment in “Format description” at the top of the dialog.
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Dremo ASCH POA +29 min. shift - x Cancel |

General  Date Fomat | Meteo Variables | Chaining files |

Date recording mode Mo Field an the ASCI lin ~Time base——
" Reference pear (1 jan - 31 dec, not leap year) DOMMAY hhermm |1— " Solar tlrne
" Sequencial dates. not read on the file & Legal time

& Dates read on the file

Summer Time——
Drate format I Apply ll

[~ Std Europe
[DDMMAYY) 2 b/ oo |

Record time labet
"' = any not numeric character, '[* = separator il Eord ime a i

ME - If the datesz are not sequencial [mizsing ll
measuements), they have to be read on the file,

ASCI source file - D-ATutonal\P¥szyzt6_DatatUszerD ata\DEMO_Import_LaHochelle_PDA csv——
DOVMM/TY hbh:mm 2| E1PMeas:| T Emb 4 i & 7 a
Station & Rochelle
y data for DEMO - not use these data !!!
Latitude 46_15
Longitude) 1.15)
jo Day of year
hefnd of interwval,| UTC+1
PORPlane of] Array Irradian

Eqmm.&wmp

When you are done, click on “OK” and save the new format protocol under a separate filename. Now
you can start the conversion again and acknowledge the warnings and prompts until you get to the
window with the control plots. You will notice, that in the small control plot the twelve points now
scatter around the orange line which marks the time shift that is being applied.

Metea File [ |V| @I

Site ILa Rochell: Source IDemo ASCI file Kind/vear |2DDB, +29 min sh

~Site

Check data qualit
La Rochelle (France) Gianhs]liT sbes| 9 _vl

. . N . . The meteo values are shifted by 32 minutes by
Latlthde. 461N A!lltude L respect to the time defined by the Timezone of
Longitude : 1.1/ Time zane : 1.0 your site.

Please redefine the "Record time label” in the
format protocol. or adjust the Timezone of the
Data Ch isti f site.
Beginning  01/01/08 00hOO Legal Time
End 206 23ha0 r_Avelage time shift on clear days: 32 minutes
Fieally measured data 120
T T T T T T T T T 7
S0 -
Source file o
Mame DEMO_Impart_LaRochelle_POA.cs c® o o
Format : Dema_PO&_29min_shift. MEF WNe—o—yg a = [ a—
Dates type: not sequencial 0 I N R N N S N TR S
Time Step 1 hour Jan Feb Mar Apr Mav Jun Jul &ua Seo Oct Nov Dec
Used Call. plane Global R N R :
parameters  tit 30°, azim. 0°, Albedo 0,20 ¥ Apply time shilt conection (23 ninutes 2]
Diffuze from madel
Ambient Termper. Graph : Hourly Et moming/evening -
E Modify Site E; Save Site | Erint | ﬁ Graph ﬁ Cloze

When you now look at the plot of the clearness index Kt for morning and afternoon, you notice that
the two distributions do not differ much anymore. Also the curves of the global and diffuse
irradiation on the horizontal plane are not shifted anymore with respect to the clear sky model.
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Close

Clomness e KL

Print

Export Format Help

Clearness Index for Morning and Afternoon hours

Time shift
correction

La Rochelle;Demo ASCII file;2006, +29 min shift, Time shift = 20 minutes
T T T

= Morning

= Afternoon,

— Clear day, lune .

—— Clear day, deesmber -

E

Sun height

e

Close

iz (W]

1000 =

800

800

400

200

Print

Export Format PreviousDay NextDay Clear Sky Model Help

Meteo for La Rochelle, Data recorded from 01/01/06 to 31/12/06

=1
=]

T T T T T T T
Horizontal global irradiation, Sum =8.2 [KA/7E]
Horizontal diffuse irradiation, Sum =17 [ V7N
Horiz. global horiz. Clear Sky 30.38
Horiz. Diffuse horiz. Clear Sky 452

3 6 8 12 15 18 2
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