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1 Meteorological Data Management

1.1 Introduction to meteorological data management

This tutorial will guide you through the different options to manage and organize
meteorological data in PVsyst and explain the importation of data from external sources.

Special care should be taken when importing and generating these data since they
represent the main source of uncertainty for the simulation. We recommend using 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 there is no serious mistake that
could compromise the quality of the results.

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

1.1.1 Data organization
Input Data

The first input that PVsyst needs is the geographical location. 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 ambient temperature (required).
- Horizontal diffuse irradiation (optional).

- Wind velocity (optional).

The first two quantities, namely the horizontal global irradiation and average external
ambient temperature must be supplied as inputs to the simulation. There is ho 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 PVsystis done in hourly steps over a whole year. The built-in data from
Meteonorm comes in monthly increments. Itis therefore necessary to artificially generate
the hourly values from the monthly ones. PVsyst uses special algorithms to generate the
hourly values for the meteorological data. Most of the external data sources provide data
directly in hourly values for full years (i.e., TMY from PVGIS or NSRDB).

*.SIT and *.MET files

PVsyst stores the geographical location together with the monthly meteorological datain
one file for each site. These files have the extension ‘.SIT’. You can have more than one
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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.

Data Sources

The built-in meteorological data source of PVsyst is the Meteonorm monthly database.
Meteonorm 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. As a last resort, if
Meteonorm returns errors, it is also possible to choose satellite data from the legacy
NASA-SSE. Furthermore, PVsyst has access to several public sources directly available
from the Web like PVGIS, NSRDB among others. Self-measured data and data from other
providers like national meteorological offices may also be imported from text files (or
.csv) using a tool that can be adapted to different data formats.

1.1.2 Opening the meteorological data management options

Allmanipulations and visualizations of the meteorological data are accessed through the
"Databases" option in the main window:

® Pysyst 8.0 - LICENSED

File Preliminary design Project Settings Language License Help

T > . . . .
T I’VS’YST Project design and simulation
Wl WITJ
# i T
Grid-Connected Standalone Pumping
(©) Recent projects 13 Utilities
[ Databases ]
Tools
9 Documentation n
Measured Data
‘ &9 Heb FD) ‘ ‘ @, Faq ‘ )
|77 User workspace
‘ { video tutorials G PDF tutorials ‘ Ct\Users\LAF\DesktopTutorial\PVsysts.0_Data
The contextual Help is available within the whole software by typing [F1]. Mlam
There are also many questionmark buttons for more spedific information. * Manage T1 switch
‘ ﬂ Exit ‘

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

- Geographical sites: Monthly data management.
- Synthetic data generation: Generate hourly values from the monthly data.
- Weather tables and graphs: Visualization and crosschecks of the hourly data.

iiii PV SYST PVsyst SA - Meteorological data handling Page 4



- Compare weather data: Compare different meteorological files.

- Known format: Import meteorological data from predefined
sources.
- Customfile: Import meteorological data with custom format.

[
/ Weather database b\ @ Components Database 0
Main weather data: Main components:
0 — ==
Q Notes about weather data L ==
Geographical sites PV modules Batteries
Display and compare weather data files: Grid components:
=_|
Compare weather data =
Weather data tables and graphs Grid inverter
Import and generate weather data Stand-alone components:
= | G
Known format Custom file L]
Controllers for stand-alone Generators

Pumping components:

Synthetic Data generation TMY generation

k / Pumps Controllers for pumping

m Miscellaneous databases

Financial and logistic data:

e | £ |

Manufacturers and Retailers

‘ -H Close ‘

1.2 Geographical sites

The main database is given as objects including the geographical coordinates and
associated monthly meteorological data. These objects are stored as files with the name
* SIT, situated in the workspace in the subfolder \Sites\.

Click on "Geographical sites":

Weather database 0

¢
Geographical sites

Display and compare weather data files:

=2

Weather data tables and graphs

Motes about weather data

Compare weather data

You will get a dialog with a list of choices 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 column is the country in which the site is located and the third one
describes the source of the monthly meteorological data.
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Current geographical site: Geneva_Cointrin (Original PVsyst database)

search I | |Europe \/l

File name Town Country Data source

Gaddede /Gaddede Gaddede/Gaddede Sweden Meteohlorm 8.2 station ~
Gaanheidi/Fioraur Gaanheidi/Fioraur Iceland Meteohlorm 8.2 station
Galati/Costi Galati/Costi Romania MeteoNorm 8.2 station

Gallions Reach/Bermondsey Gallions Reach/Bermondsey United Kingdom MeteoNorm 8.2 station
Gallivare/Malmberaet Gallivare Malmberget Sweden Meteohorm 8.2 station
Gallivare/Suorva Gallivare /Suorva Sweden Meteohorm 8.2 station
Galtarviti/Bolungarvik Galtarviti/Bolungarvik Iceland Meteohorm 8.2 station
Galtuer/Tschafein Galtuer/Tschafein Austria Meteohorm 8.2 station

Galzia Mountain/Sankt Christoph am Arlberg Galzia Mountain/Sankt Christoph am Arlbe Austria Meteohorm 8.2 station
Garevo/Ust-Tsvima/Zakamenka Garevo/Ust-Tsvima/Zakamenka Russian Federation Meteohorm 8.2 station

Gartland Gartland Norway Metzohorm 8.2 station

Gaziantep Gazianten Turkey MeteaNorm 8,2 station

Gedser Odde Gedser Odde Denmark. MeteoNorm 8,2 station

Geisenheim Geisenheim Germany Meteahorm 8,2 station
Gera/Leumnitz Gera/Leumnitz Germany MeteaNorm 8,2 station
Gera/Leumnitz Gera/Leumnitz Germany MeteaNorm 8,2 station
Gerona/Girona/Salitia Gerona/Girona/Salitia Spain Metzohorm 8.2 station

Gevberaa Island Gevberaa Island Russian Federation MeteoNorm 8,2 station
Gielas/Svallaonas Gielas/Svallaonas Sweden Metzohorm 8.2 station

Giessen Krofdorf-Gleibera Giessen/Krofdorf-Gleibera Germany Metzohorm 8.2 station
Giessen/Rodaen Giessen/Rédaen Germany Metzohorm 8.2 station

Gizhiga Gizhiga Russian Federation MeteoNorm 8.2 station

Gidaur fGiogur Gidaur,Gioqur Iceland Metzohorm 8.2 station

Giogur fGioaur Gioqur/Gioaur Iceland Metzohorm 8.2 station

Glapen Liahthouse /Sgrvéaen Glapen Lichthouse /Sgrvaen Norway Metzohorm 8.2 station
Glarus/Ennenda Glarus/Ennenda Switzerland MeteoNorm 8.2 station
Glasaow/Bishopton Glasaow/Bishopton United Kinadom Metzohorm 8.2 station

Glasaow /Merksworth Glasaow Merksworth United Kinadom Metzohorm 8.2 station

Glomfiord Glomfiord Norway Metzohorm 8.2 station

Godhavn Port/Qeqertarsuaq Godhavn Port/Qeaertarsuaq Greenland Metzohorm 8.2 station

Godthab Airport/Kangeq Godthab Airport/Kangeq Greenland Metzalorm 8.2 station
Goerlitz/Gorlitz/Kolonie Rosenfeld Goerlitz/Gorlitz Kolonie Rosenfeld Germany MeteoNorm 8.2 station .

i trlondd : Tolamad o A .
= e e

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 weather data
- Interactive Map

aphical si ters, ne; X

Geographical Coordinates = Monthly weather data | Interactive Map

Please click on the desired location, then import data to PVsyst. 0

1 a2 o
poi

Locality: [ Search ‘

Locality
Genéve

Country
Switzerland
Latitude (°)
46.2022

& AU RECULETY.

Longitude (°)
6.145700000000014

"COMBE D'EVUAZ

Altitude (m)
398

Time zone

o AR e AT R, ;
i < # pie 2 ok 5 0 4
u Turet S PR 3 Ly 4 A " Accept selected poin
. . ‘.L- a< A ': - :
Sy

Vétraz-Monthoux

% : ~ 2 miles 2km
! 5 Alehrrss =t
2024 Tontior Earthstar GeographiclINB 2024 Mastosoft Corporation._Terms

o

w Exportline up Export table

% core 1 o

The "Interactive Map" tab 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 in and
out of the map, and you can use the search field to find the name of a place. When the
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red mark is at the desired place, click on “Import” to transfer the location to the
“Geographical Coordinates” tab.

In case of internet connection problems, you can always define the coordinates and all
site information in the “Geographical Coordinates” tab without using the map.

In the tab "Geographical coordinates" you define:

- Site name: Choose a hame for the site of your project

- Country and Region: Normally you do not need to change this

- Geographical Coordinates:The Latitude, Longitude, Altitude (which uniquely
define the (x,y,z) coordinates of a given point of the earth), and the time zone. Ex:
for central Europe, the wintertime corresponds to UTC+1, while the summertime

is UTC+2. You can obtain accurate Latitude/Longitude coordinates from your GPS
or Google Earth.

e Geographical site parameters, new site

Geographical Coordinates | Monthly weather data  Interactive Map

L t Please import the monthly weather data
(from Meteonorm, Nasa, PVGIS, NREL, Solcast,
Site name Gengve | Get from coordinates SolarAnywhere, Solargis or manually)
Country Switzerland v Region Europe v
—~Geographical Coordi ~Weather data Import———————————————
leteonarm &.
@ Mete 8.2 7]
Geographical data have been imported Sun paths
with success from the map. MASA-SSE
Decimal Deg. Min. Sec. PVGIS TMY Version 5.2
Latitude 45,2022 [1|s6 12 |7 (+ =Marth, - = South hemisph.) MREL / NSRDB TMY
Longitude  |6.1457 Al 5 |48 | (+=East, - = West of Greenwich) Solcast TMY
Altitude 398 M above sea level SolarAnywhere® TGY
Solargis TMY
Timezone |10 Corresponding to an average difference
Legal Time - Solar Time = 0h 35m d
—_—— » Import
Get from name
‘ »  Import | » Export line ) Export table * | vewsie Print * cancel oK

In this dialog you can also:

- observe the sun paths corresponding to your site,

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

- printa 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 a reliable source for monthly
meteorological data.

Once the monthly data has been imported, the "Monthly weather" tab 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 when necessary.
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- Data source: Describe the source of the monthly meteorological data,
PVsyst will fill this field when you import the data from a predefined source.

- lrradiation units: 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 differently from the PVsyst default.

- Datafields: 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).

[2 Geographical site parameters, new site

Geographical Coordinates | Monthly weather data | Interactive Map

Site Genéve (Switzerland)
Data source Meteonorm 8.2 (2001-2020)
Global Horizental Temperature  Wind Velocity  Linke turbidity Relative

horizontal diffuse humidity

irradiation irradiation

kwhj/mz/mth kwhj/mz/mth °C m/s [ %
January [346 | [ | [20 | |22 | | |pos ] .
February |56”—. | |29'3 | |2' ’ | |2' i | |2.-5 o | IH'S | Global horizontal irradiation
March [105.8 | |7 ] |68 | [280 | |pes7 | [ess ] et Ext, Temperatine
april |1-715‘D | [ | |1\J.i | [2se | |3.2? | |r_yis | e
May |1' 2t | |3 s | |H” | |2' = | IE' °e | IE' 2 | Herizontal diffuse irradiation
June |193.0 | R | [0 | EET | [2s3 | st | i velo
uly [1o6.1 | EE | ET ] [ | [p1m2 | ] ke bty
August |186.8 | [o | |2 | [reo | [oss | | T
September [t221 | [523 | ] [w | [psz ] [ ]
October |72 | EX | [ws | [reo | R | [es | rradiation units
Movember [EE ] [=7 | ] [u | [ee04 | 2= ]
December [.2 | X ] |28 ] [r3 | = | ] o iiifﬁw!;da;m;
Year 0 13325 584.4 111 23 2.908 725 O Mafmzfmth

QO ifm2
Global horizontal irradiation year-to-year variability 3.5% O Clearness Index Kt
»  Import ” w Export line || wp Export table | Newsite | ‘ el print | ‘ * cancel | | = |

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.

1.2.1 PVsyst’s built-in database

The built-in site database of PVsyst is based on the METEONORM database, defining
about 2'500 "Stations" where measured irradiances on the ground are available.

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

Besides the built-in database, PVsyst also offers tools to easily import meteorological

data from many other sources. This will be described in the “Importing data from
predefined sources”chapter.

Save the geographical site file

Description
Grand-Saconnex;Switzerland;Europe

File name

[Grand-Saconnex _MN73

Directory C:\Tuto\PVsyst7.0_Data\Sites

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 data files.

e
F
-
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1.3 Synthetic data generation

The simulation process in PVsyst operates on hourly values. If no measured hourly data
is available, PVsyst constructs a set of hourly meteorological data from the monthly
values. The hourly data will be stored in *.MET files that reside in the \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.

For the temperature, there is no model predicting the temperature evolution in terms of
the daily irradiation, as the temperatures are mostly governed by atmospheric
circulations. Therefore, the sequence of daily temperature is mostly random, with
constraints on the transition from one day to the other. 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.

To generate a synthetic hourly file, head to the “Synthetic data generation” dialog.

Weather database 7 ]

Main weather data:

A Motes about weather data
Geographical sites

Display and compare weather data files:

l{f Compare weather data
Weather data tables and graphs

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

- Sitename: Thisis the site name that will be used in the .MET file. You can name
it differently 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
meteorological 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 meteorological file for your project.

- Filename: Selectaunique name for a new file or overwrite an existing one.

Press the “Execute Generation” button.
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The successful generation of the data is acknowledged by a message

¢ Generation of Synthetic Hourly Meteo Values

Country / Region

—%Source data (site, monthly values)

Site

I Switzerland

\/I I Grand-5aconnex

Meteonorm 7.3 (1996-2015)

—Meteo file to be created (hourly data)}

Type. (B

Site

IGrand—Saconnex

Source

|Meteanorm 7.3 (1996-2015)

File name IGrand—Saconnex_MN?3_5YN.MEF

Initial random seed: o 9
_ —Irradiation units PWsyst will apply the synthetic generation
0 Elolial Liree  Uzupse O kwh/m2/day and use the monthly diffuse to renormalise
fewhfm2fmth]  [kivhfm?fmth] [=C] ® ki the hourly output values of diffuse,
January 3.1 179 17 el
February 55.8 7.7 3.0
2,
March 105.6 6.1 6.6 O Mijmjmth
April 138.9 63.6 10.2 O wjm2
May 168.5 77.8 15.0 ) Clearness Index Kt
June 187.7 81.8 18.9
July 187.1 72.8 0.3 —Generation options
August 160.6 73.8 19.5 0 Use Monthly Diffuse
September 119.0 53.9 153 ]
October 7.7 40.0 115 0 Region typology (for temperatures) :
November 33.3 22.9 5.8 ISwiss Plateau, land, important mist vl
December 26.5 16.5 26
Year 1292.8 554.8 10.9

’ Execute Generation | ‘

—E Close

There are some options that you will never modify in principle, such as the:

i

"Use monthly diffuse":

- Regiontopology:

important mist”.

PVsysT

The diffuse part is evaluated using the Liu-Jordan
hourly correlation. At the 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. Itis 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 not sure which option to use, select the PVsyst default “Swiss Plateau, land,

PVsyst SA - Meteorological data handling

Page 11



1.4 Meteorological tables and graphs

In PVsyst, the hourly values are stored in *.MET files, that can be found in the \Meteo\
subfolder in your workspace. To visualize their contents, you must use the button
“Weather Tables and Graphs” in the "Tools" group.

Weather database 0

Main weather data:

0
9 Motes about weather data
Geographical sites

Display and compare weather data files:

% Compare weather data
Weather data tables and graphs

The “Weather Data Tables and Graphs” dialog will appear on the screen. After choosing
a meteorological file, information on the site is shown at the top and the type of data is
displayed on the left side of the dialog.

On the right side, it is possible to select graphical ("Graphs") or table ("Tables") output.
Both options allow you to look at hourly, daily or monthly values. The third tab, “Check
data quality” allows you to perform deeper analysis on the data quality. This step is very
important, especially if you imported data with custom format.

® Meteo tables and graphs

Meteo File 0

Grand-Saconnex_MN73_SYN.MET Grand-Saconnex Meteonorm 7.3 (1996-2015) Synthetic \/l
Source |MEtEunurm 7.3 (1996-2015)| Kind [ year Synthetic
ical site included
Q Site name IGrandSamnnEx | Country |S;-‘itzer\and |
o
Latitude 46,2319°N  Llongitude 6,1209°E Altitude 44m Time zone 1.0 0 | = Export meteo site || €, Open meteo site |
Data characteristics 0 Q| Data display and verification
Synthetically generated data from monthly values. [ Graphs |FF Tables Q) Check data quality
Beginning date  01/01/90 00h00 Legal Time -
End date 31/12/30 23h00 Synthetic data Horiz. Global () Ambient Temper.
Initial random seed: 1 Horiz. Diffuse [0 wind Velacity
Year 1990 indicates generic data (unspedific year) [ Horiz. Beam
Source file 0 ) Normal Beam Predipitable water column
MName Grand-Saconnex_MM73.5IT [ Relative humidity
Format SIT file [0 Global tited plane Linke coefficient
[ Clearness Index Kt Aerosol optical depth
Time reference  Legal Time
Time step 1 month

—Graph type ——— —Val Irradiation uni
@ Time based ® Hourly
. O Histogram O paily
Summarization  Multi-year O Sorted values O Manthly
Used Horiz. Global Wind Velocity
parameters in N
source Horiz. Diffuse —Graph dat:
Ambient Temper.

Diffuse from model ® Days “ OFrom 0011990
OmMonth  [1 |7 to 31/12/1990

‘ m' Delete | ‘ H Print | —:D] Close

lﬁ Show graph |

1.4.1 Graphical output

When the tab “Graphs” is selected you can first select the Graph type:
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- Time based: Plots the data values against time.
- Histogram: Plots a distribution of the values.
- Sorted values: Displays all values in decreasing order.

The main preselected variables are:

- Horizontal globalirradiance.
- Horizontal diffuse irradiance.

Note that since some of the other options exclude each otheryouwill notbe able to select
all the variables at the same time.

1.4.1.1 Graphs of hourly values

In the "Graph" tab, choose "Time based", "Hourly", "Horiz. Global" and "Horiz. Diffuse"
(default selection) and click the " Show graph" button.

k2 Graphs Tables €, Check data quality

—Variables
Hariz, Global Ambient Temper.
Horiz, Diffuse wind Velodity
Hariz, Beam
Mormal Beam Precipitable water column
Relative humidity
Global tilted plane Linke coeffiden
Clearness Index Kt Aerosol optical depth
—Graph type Values Irradiation units——
® Time based ® Hourly ’71"4' jm? .
Histogram Daily
Sorted values Manthly
—Graph dates
@ Days 1 Fram 01/01/1990
Month |1 to 31/12/1990 KX show graph

This opens a graph with the hourly meteorological values, and you can walk through your
entire data using the Scrollbar on the right. The plot includes a blue line that represents
the Clear sky 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 weather data"
tool.
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® meteo for Grand-Saconnex - Synthetically generated data from monthly values.

Close Print Export Format Previous day Mextday Clear Sky Model Help

meteo for Grand-Saconnex - Synthetically generated data from monthly values.

1000 —T T T T T
= Global horizental irradiation, sum =4.9 [kWhim?]
—— Horizental diffuse irradiation, sum =0.5 [KWh/m?]
—— Global horizental irradiationclear sky, sum =5.1 [KWhim]
ook - Horizental diffuse irradiationclear sky, sum =1 [KWh/m] .
= 600 -
2
E
= a0 -
200 -
0 1 ] d ]
0 3 6 9 12 15 18 21 24

16/03/90

However, this may be different for personal data that is imported with the "custom files"
tool. If the data does not match the Clear sky model and are shifted toward morning or
evening, this indicates that the time stamps of the data does not 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 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 components corresponds to the beam component.

® eteo for Grand-Saconnex - Synthetically generated data from monthly values.

© meteo for Grand-Saconnex - Synthetically generated data from monthly values.

Close Print Export Format Previousday Nextday Clear Sky Model Help Close Print Export Format Previous day Nextday Clear Sky Model Help
meteo for Grand . fcally g data from monthly values. meteo for Grand - i data from monthly values.
1000 T T T T 1000 T T T T T T
= Global horizontal irradiation, sum =0.3 [kWh/m?] = Global herizontal irradiation, sum =5.6 [k¥Vh/m?)
Horizontal diffuse irradiation, sum =0.3 [KWh/n] —— Horizontal diffuse irradiation, sum =1.6 [KWhim?]

Global horizontal radiationcizar sky, sum =23 [KAhime] Global horizontal iradiationclear sky, sum =6.3 kWhim]
oo +-+-- Horizontal diffuse irradiationclear sky, sum =0.5 [KWhinr] ] oo - Horizontal diffuse iradiationclear sky, sum.=] 2 [KWh/m]

800

B E
= sl ]
200 1 200}
o ! ! ! h I I 0 ! L
0 3 6 9 12 15 18 21 20 0 3 & 5 1z 15 18 21 26
16101190 05/04/90
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1.4.1.2 Graphs of daily values

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

[£x Graphs Tables '€, Check data quality

—Variables
Horiz. Global Ambient Temper.
Horiz. Diffuse Wind Velocity

Horiz. Beam
Mormal Beam Precipitable water column
Relative humidity

Global tilted plane g ent

Clearness Index Kt Aero:

—Graph type Values: (—Irradiation uni
® Time based ® Hourly W m2 s
Histogram Daily

Monthly

Sorted values

—Graph dates
@® Days 1 From 01f01/19%0
Month |1 to 31/12/1980 [ show graph

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/mz/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.

1.4.2 Tables

You can also present your data as tables. You can choose up to 8 values to be put into
the table atthe same time, includingthe irradiance on a tilted plane (transposition model)
or the normal beam component (for concentration).

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.
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2 Importing Meteorological 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 where importing has been semi-automatized.

To access this option, click the "Known format" button in the Meteorological database
window.

The “Import Weather Data” dialog will pop up, giving access to the easy-to-use tools to
import meteorological 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 detailed
procedure to import the data. Please follow it carefully and pay attention to the messages
written in red at the top of the screen throughout your progress.

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

The following section contains an example on how to import meteorological data from
the PVGIS project.

2.1 Importing PVGIS Data

PVGIS (PhotoVoltaic Geographical Information System) is aresearch, 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 https://ec.europa.eu/jrc/en/pvgis . The PVGIS
database covers Europe, Africa, most of Asia, part of South America, central and North
America with data from NSRDB.

Importing PVGIS data is automatic after choosing the coordinates manually of from the
map.

® Importing Meteo data from different sources

—External data

Please define the site name
Hourly data

Monthly data

PYGISw5 Hourly Time Series Direct Impart el

VGIS v - ITee interpolated data from several satelite Sources
PVGIS SARAH: Eurape, Africa, most of Asia, and parts of South America 2005 to 2016
PVGIS COSMO: Europe only, 2005 to 2015

P¥GIS NSRDB: North and South America from 60°N to 2075, 2005 to 2015

PVGIS CMSAF: Europe and Africa, 2007 to 2016

PV¥GIS ERAS: Europe only, 2010 to 2016

) 1nformation for importing

—Locati

mpor
site
Country ]
Get from coordinates
e b0 | comespondng o anaverage diference () A|B Change fie name
Legal Time - Solar Time = Oh Om
Irradiation database PVGIS-SARAH e d
ical Coordinat
Decimal Deg. Min.
Latitude boooo ° [0 |0 | (+ =North, - = South hemisph.)
longiude  [o0000 = [0 |[o | o (+ = East, - = West of Greenwich)
Altitude o m above sea level 45 Select on map | & cexr |
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® Importing Meteo dats fro

—External data source

Please define the site name
Hourly data

Monthly data

PYGISv5 Hourly Time Series Direct Import VI

PYGIS v5 - free interpolated data from several satellite sources

PWGIS SARAH: Europe, Africa, most of Asia, and parts of South America 2005 to 2016
PYGIS COSMO: Europe only, 2005 to 2015

PWGIS NSRDB: Morth and South America from 80°N to 20°S, 2005 to 2015

PYGIS CMSAF: Europe and Africa, 2007 to 2016

PYGIS ERAS: Europe only, 2010 to 2016

0 Information for importing

—Locatios
oca Import
Site [ )
Country I vl
Get from coordinates
Time zone “ corresponding to an average difference 0 A|B Change file name
Legal Time - Solar Time = Ch Om

Irradiation database [Puers-saraH ~@ Show site
G ical C

1 Save Site

Decimal Deg. Min. L
Latitude 0,0000 . {+ =MNorth, - = South hemisph.)
oo ]+ JE ]k ] N s e

longitude  [0.0000 |° El El El { ” I

After setting the coordinates and the rest of the data, click on the “Import” button to
obtain a full timeseries for 10+ years of hourly data. A separate .MET file is created for
eachyearimported.
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a Meteo data from differer

—External data
Ready for importing.
Hourly data If desired you may modify the site and target file name.
Monthly data
IPVGISVE Hourly Time Series Direct Import VI

PVGIS v5 - free interpolated data from several satellite sources

PVGIS SARAH: Europe, Africa, most of Asia, and parts of South America 2005 to 2016
PVGIS COSMO: Europe only, 2005 to 2015

PVGIS MSRDB: North and South America from 60°N to 20°5, 2005 to 2015

PVGIS CMSAF: Europe and Africa, 2007 to 2016

PVGIS ERAS: Europe only, 2010 to 2016

o Information for importing

File creation status: JSIT file{s) created, @

—Locatiol
s Import
Site ILe Grand-Saconnex
Country |Swit2er\and v|
Get from coordinates
Region IEurupE \/I
FrmaTs “ corresponding to an average difference 0 A|B Change file name
Legal Time - Solar Time = Oh 36m

Irradiation database |Puats-sarAH 1@ Shaw site

ﬁrﬂpﬁm EDD Elﬂﬂiﬁ
1 Save Site
Decimal Deg. Min. i
Latitude 46,2313 |° {+ =North, - = South hemisph.)
ez I P _JE 1P ] ) s
Longitude . e B B D {+ =East, - = West of Greenwich) !

When the .MET files have been saved, you can press “Save Site” to save a site with
monthly data based on the average of the timeseries. After saving the site, you can
generate a synthetic hourly meteorological file based on the average of the timeseries by
pressingthe “Synthetic gen.” button. The dialog “Generation of Synthetic Hourly Weather
Values” will pop up. Click on “Execute Generation” and PVsyst will create the .MET file
with the hourly values based on the monthly averages of the timeseries.

Geographical Coordinates | Monthly meteo | Interactive Map

Site Le Grand-Saconnex  (Switzerland)
Datasource  [PVGIS-SARAH, 2016 ]
Global Horizontal ~ Temperature  Wind Velocity
horizontal diffuse
irradiation irradiation
Kith mzfmth kuih/mjmth «C mjs
January 28.3 17.2 4.1 5.4
—Required Data
February 42.2 28.2 4.6 3.68
Global horizontal irradiation
March o5.0 4.5 5.0 5.21 .
Average Ext. Temperature
April 110.4 615 0.4 2.50
—Extradata
M 140.3 70.6 14.1 2.80
= - Horizontal diffuse iradiation
June 145.4 50.0 18.0 2.21
Wind velocity
ul 189.7 73.8 215 2.25
. Linke turbidity
August 151.2 50.5 209 2.08 X §
Relative humidity
September 120.2 96. 1 18.3 2.02
October 72.6 35.1 0.4 2.25 .
November 35.5 20.7 5.9 2.92 © kwh/m3/day
December 38.7 18.9 5.6 177 @ kwhjmzfmth
O MIjm2/day
Year 1207.5 559.1 116 26 O Wizt
O wjm?
O Clearness Index Kt
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3 Importing Meteorological data from custom file

If none of the predefined data sources contain satisfactory data for your project or if you
have access to a better data source, you canimport this data to PVsyst from custom files.

Please note that measuring and analyzing meteorological data is a complex and difficult
task. Itis 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
results.

To import custom meteorological data, click on “Custom file” in the Database window:
The “Conversion of custom (sub-) hourly weather files” dialog will pop up.
Carefully follow each step from the conversatiion dialog.

- Choose your source file, which can reside anywhere on your disk.

- Choose an existing site or create a new site to link the resulting .MET file to the
correct coordinates.

- Give asignificant name to the internalfile to be created. This will identify the file in
the meteorological or measured data list boxes. Please carefully choose this title
since you will not be able to change it after conversion.

- Choose an existing or create a new format file that will tell how PVsyst must read
the file.

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

® Conversion of custom {sub-)hourly meteo fies

Data source

Custom fle |
C:\Tuto\PVsyst7.0_Data\Meteo\**

Situation
§ new
Country Allcountries ~ site [Grand-Saconnex ~

Internal file to be created
Site: Grand-Saconnex Source |Custom file Kind of data {Imported

Internal fie - File name Grand-Saconnex_Custom_Imported.MET A[B Change fie rame |

<+ Conversion (7]

Conversion format for New Conversion format for custom metea file ~ +1 ‘

@ mormation

7] cose ‘

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 converted meteorological values, which will
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be transcribed on the internal destination-file. After conversion, you are advised to check
your file with the "Tables and Graphs" tool (either for meteorological or for measured data
files), and carefully check the time shift of your data.

3.1 Detailed example of importing a custom file

For this example, we will use the file “PVsyst_Standard_Geneva_GPl.csv” that can be
found in the PVsyst workspace under “Templates” (if missing, “Manage” your workspace
and press “Reload templates”). 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 Globalirradiance measured on a
plane with a tilt of 30°. These two are the values that we will be using in the present
example.

After opening “Databases” in the main PVsyst window and selecting “Custom file”, you
will get the “Conversion of custom (sub-) hourly weather files” dialog, which is divided
into four fields:

- Data Source.

- Hourlyfile to be created.
- Conversion.

- Info-Warning.

We will go through the first three fields in detail. The “Info — Warning” field will give you
information and hints to guide you through the different steps that are required to import
the data successfully.

Data Source

When you import meteorological data, 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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® Conversion of custom (sub-hourly meteo fles

Data source

Custom fle |
C:\Tuto\PVsyst7.0_Data\Meteo\*.*

Situation
Country Al couniries ] Site [Grand Sacomex ] l § rev H Q o l

Internal file to be created

Site [Grand Saconnex Source [Custom fie. Kind of data [Imported

Internal ik - il neme ‘Grand-Saconnex_Custom_Imported.MET ‘ AJB change fie name ‘

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

Custom file | |
Choose
C:\Tuto\PVsyst7.0_Data\Meteo\*.*

Ituation
v N o
Country Switzerland | Site |Grand-Saconnex | V e Q Bpen

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
Meteorological file (*.MET file).

Internal file to be created

site Grand-Saconnex Source |Demo Conversion of custom Kind of data |Imported

Internal file - File name ‘Grand-Saconnex_Custom_Imported. MET ‘ A|B Change file name

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

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

- Year/kind: Defaultis “imported”. Give a short label with the year for which this
datais 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.

You can specify the output filename. PVsyst proposes a filename generated from the site
name inthe “Data Source” field. If your source file contains several data sets for the same
site, like 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
datais being imported.
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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, stored in \Meteo\. You can create as many of these format protocol files as
you like.

New Conversion format for custom meteo fie ~ Y nen ‘

Open

The dialog “Conversion of custom (sub) hourly weather files — definition of the import
format file” will pop up. It contains a field “Format description” where you must give a
name that will identify this format protocol. The dialog contains four different tabs,
“General”, “Date Format”, “Weather Variables” and “Chaining files”. We will investigate
the first three tabs in detail. 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 visual feedback on how the format file 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 definition.

® Conversion of custom (sub-Jhourly meteo files - definition of the import format file

Pl define th ber of header li to be skipped.
Description |MEI'ECLPVsystﬁstandardfGenevajPl I e s
File name *.MEF
General | Date  Variables Chaining Variables Description Fieldno  Mult. Unit information
—Source file organizatior ¢ Date
@® Hourly(Sub-hourly) Time step |60 Minutes

Daily

MNumber of head lines to be skipped 0

—Sample file

eparator:
@ ; semicolon
s Comma

Choose

Space

TAB

Other :
Fixed width

The source file must hold one record per time step (per ling)

—Custom source file : C:\PVsyst\PVsyst7.0_Data\Templates\METEO_PVsyst_Standard_Geneva_GPLcs
1 2 3 4 ] 3

¥ cancel oK

“General”

For the example file containing 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 starting from line 20 of the file. Therefore, in the field “Number of
headlines to be skipped”, enter 19. In the bottom display, the background of the skipped
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lines will now turn yellow and you can check that the first line with white background is
also the first line containing data.

[ Conversion of custom (sub-)hourly meteo files - definition of the import format file

Description METEQ PVsyst Standard Geneva GPl.csv Please choose the meteo variables to be recorded from the source file.

File name *MEF

General | Date  Variables  Chaining Variables Description Fildno  Mult. @@  Unit @ information

r—Source file organization ¢ Date Reference year (1jan - 3.
® Hourly(Sub-hourly) Time step |60 Minutes =} Meteo data
i - GlobHor  Global horizontal irradiation

I Number of head lines to be skipped 17 I DiffHor  Horizontal diffuse irradiation

BeamHor  Horizontal beam irradiation

r—sample file eparator DNIMeas  Measured beam normal (D...
S — @ ; semicolon
‘ Choose ‘ GPPMeas  Measured global on plane
- » Comma
Space <L) T_Amb  Tamb.
TaB “[) ThrMes  Measured module temper. ..
Other : Windvel  Wind velodity

Fixed width

PrecWat  Precipitable water column

RelHum  Relative humidity
Linke Linke coefficent

The source file must hold one recard per time step (per line)

AoD Aerosol optical depth

ﬁstom source file : C:\PVsyst\PVsyst7.0_Data\Templates\METEO_PVsyst_Standard_GeMva_GPLcs
3 4 5 £ 7

1 2 2 4 5
ER #Year| 2004
10 #latitude| 46 21
11 #Longi tude| €.78|
1z #Altitude) 420
13 #Time Zone|
14 #Plane tilt 30
15:| 4Plane Azimutl
pE-H Year| Hont! Hour| Minute GPI|
17:
137 2004] 1 30 0l
135 2004] 2| 30 0l

‘ * cancel ‘ oK
“Date Format”

In this tab you specify how to read the time of your file. If possible, it is always better to
select “Dates read on the file” to read the time, the other options “Reference year” and
“Sequential dates” are very sensitive: any missing line of data introduces a time shift for
all remaining lines of data. 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 itis
“DD/MM/YY/hh/mm?”, which means that the date is ordered as
Day/Month/Year/hour/minute, 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.

On the right, in the column “Field no”, 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.
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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
+ } } } +
10:00 11:00 12:00 13:00 14:00
T P
i : i other possible Pvsyst
Pvsyst . ' time labels time shift
time label P t---12:00 -60 min.
11:00 e b =1 -30 min.
bommmmoe 11:20 -20 min.

Pl b th t iables to be recorded fi th file.
Description IMI:TEO_PVsyst_Standard_Genava_GPI.csv | & meteo varia ° rom the source 1
File name I‘.MEF |
General | Date | Variables | Chaining variables Description Fieldno  Mult. @ unit @ information
ate typ El- Date Dates read on the file - Ye...
O Reference year (1jan - 31 dec, not leap year) - vear 7
Sequential dates (not read on the file)
® Dates read on the file * Month 2
ate rorma| Day 3
[Year | Month | Day | Hour | Minute | Hour 4
*f* = any non numeric character, *|" = separator o © Minute 5
[l Meteo data
[Time b ccord time lebel eteo
® Legal Time O Interval beginning ® Interval end [ GlobHor  Global horizontal rradiation
aylight saving time -] DiffHor Harizontal diffuse irradiation
© Salar Time @ 0use summerr'inter time dvaHQEI ~[] BeamHor Horizontal beam irradiation
—Time shift———— -] DNIMeas Measured beam normal (D...
NB: If the dates are not
EI Hours o sequencial (missing [ GPMeas  Measured global on plane
measurements), they have to » T Amb T amb.
EI Minutes be read on the file. O 7am ame-
-] TArrMes  Measured module temper...

—Custom source file : G\PVsyst\PVsyst7.0_Data\Templates\METEQ_PVsyst_Standard_Geneva_GPLcs
Year 1| Monehz| Bay :| Hour 4| Mimnces| €| 7

EH #¥ear| 2004

10: 3

11| et —t

1z:

13: #Time Zone| 1]

14: #Plane tilt| 20

15:| ¢Plane Azimuth| 0

16: Year| Montl Day| Hour| Minute| GPI]

17:

18: 2004 1] 1 1 30| 0

13: 2004 1] 1 2| 30| 0

Cancel OK
x

“Variables” selection

For the example, you need to select “Global on tilted plane” and “Ambient temperature”
in the right list. For each selected variable, the column for “Field no” in which the variable
can be found in the file must be filled. 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 verify if the
given values are correct.
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“Variables”

Since the measurements are for an inclined plane, you must specify tilt and azimuth of
the plane in the “Variables” tab. 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
aninclined plane has been selected in the right part of the dialog.

When all the specifications of the format file have been entered, define a proper
description and file name then click on “OK” and you will be asked to save the newly
defined format file. You can change a last time the filename before clicking on “Save”. If
a file with the same name already exists, you will be asked to confirm to overwrite it.

L Conversion of custom {sub-Jhourly meteo files - definition of the impert format file

Description METEQ_PVsyst_Standard_Geneva_GPL.csv

File name |MEFEO_PVsyst_Standard_Ganeva_GPI‘MEF

General | Date | Variables | Chaining Variables Desdription Fieldno  mult. @  unit @ information
Irradiance measured in——m7F— § e Minute 5
® Power (2.0, Wjm3) = Meteo data
O Energy (e.g. Whim?, k3jm2) GlobHor  Global horizontal irradiation

DiffHor  Horizontal diffuse irradiation

BeamHor  Horizontal beam irradiation

g T T T
Plancorientation—— GIPMeas  Measured global on plane ‘6 | 1.000 ‘w,‘m: | |
@ Fenz[m0] Define | @ T Amb  Tamb. [7 [[Loo0 [ | |
Plane azim(0.0 =D e
Windvel  Wind velocity

PrecWat Predpitable water column
RelHum  Relative humidity
Linke Linke coefficient

AaD Aerosol optical depth

—Custom source file : C:\PVsyst\PVsyst7.0_Data\Templates\METEO_PVsyst_Standard_Geneva_GPLcs
Year 1| Manth :| Day 5| Hour 4| Minutes|GlPMeas!| T_amb 7

10| #Latitude)

117 #Longi tude)
12 #2161 bude]
13- #Time Zone)

$Plane tilt

14|

SEEET

1e GPI T
177 deg
187 0

15 q

‘ K concal | | W o ‘

After successfully saving the format file you will get back to the “Conversion of custom
weather (sub)-hourly files” dialog.
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You can now click on “Start Conversion” to import the data from the custom file.

of custom (sub-)hourly meteo files

Data source

Custom file | P chose |
C:\PVsyst\PVsyst7.0_Data\Templates\METEQ_PVsyst_Standard_Geneva_GPLcsv §
Situation
0
Country All countries ~ Site [Geneva v|| V New | | Q Open |

Internal file to be created

Site Source |Custom file I Kind of data |Imported

Internal file - File name Geneva_Custom_Imported.MET | AIB Change file name |
=+ | Conversion 0

Conversion format for custom meteo IMErEDfPlu'systﬁSEndardiGanevaiGPI.MEF METEC_PVsyst_Standard_Geneva_GPIL.csv VI | o Mew | Q Open |

file

Beginning Date / Hour 01/01/04 01:30 | P conversion | @ wbort |

7] clase |

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, click on “OK”.

The conversion is now finished, 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.

=+ | Conversion 0
%‘onvers\on format for custom meteo | METEO_PVsyst_Standard_Geneva_GPLMEF ~ METEOQ_PVsyst_Standard_Geneva_GPLcsv \/I | o Mew | | Q Open |
e
Beginning Date / Hour 01/01/04 01:30 | ’ Conversion | | ° Abort |

6 Conversion information

Line number 8790

ine cantent-
2004

onverted valu
Interval beginning 31/12/04 12hoo

Horiz. Global 144 [Wjm?  Horiz. Diffuse 137 [Wjm?]
T amb. 34 [C]

] close

i
-
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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, for
instance the “Weather tables and graphs” dialog will pop up when you select “Yes” in
the final prompt after importing a custom file as described in the previous paragraph.

' Meteo tables and graphs

Meteo File <

I |

source  [Demo Conversion of custom Kind | year Imported

Site name  |Grand-Saconnex Country [Switzerland

Latitude  45.2319°N  Longitude 6.1209°E Alftude  444m Time zone 1.0 7] = Export meteo site Q, Open meteo site

Data characteristics < Q Data display and verification

[ Graphs Tables |, Check data quality

Beginning date  01/01/06 00h0D Legal Time | [“yanab

End date 31/12/06 23h00 (¥ Horiz. Global Ambient Temper.

(% Horiz. Diffuse
Horiz. Beam

Source file 7] Mormal Beam

Name C:\Users azare'Desktop\DEMO_Import_Geneva_POA.csv Measured global on plane
Format Demo_import_POA,MEF Global tited plane

Date type sequential dates Clearness Index Kt

Time reference  Legal Time
—Graph type——— —Vak Irradiation unit:
@ Time based @ Hourly W fm?2 |
Histogram Dally
orted values

Time step 1hour

Used Coll. piane Glabal
" tit 30%, azim, 0°, Albedo 0.20
Diffuse from model @ Days 1 From 01/01/2006 |

Ambient Temper. .
Month Jan to 31/12/2008 k X Show graph ‘

1 oekete | 5 Print ‘ 7] dose ‘

The upper part of the dialog indicates two fields: “Source” and “Kind/Year”, thatyou filled
up when creating the file. Below them, there is detailed information on the site to which
this meteorological file has been associated.

On the left, you will see the time range covered by the data and some of the details of the
original file from which the data was imported and that you defined in the format file.

The right side of the dialog contains the options to visualize the meteorological data and
is subdivided into three tabs. Select the “Check data quality” tab. 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.

There are two more ways to visualize a possible time shift from 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 for times after 12:00. Both colors should follow roughly the same
distribution.

The second possibility is to compare the daily evolution of the measured irradiation
(global and diffuse) to the clear sky model. If you press on the button “Monthly best clear
days”, you will get a plot like as presented in Erreur ! Source du renvoi introuvable..
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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.

-Saconnex - Data recorded from 01/01/06 to 31/12/06

Close Print Expert Format Help Close Print Export Format Previousday Nextday Clear Sky Model Help

Clearness Index for moming and afternoon hours Time shift meteo for Grand-Saconnex - Data recorded from 01/01/06 to 31/12/06
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The third control plot “Best clear days Ktcs” displays the sorted Ktcs of all days of the
year. The Ktcs is the clearness index referenced to the clear day model (not to the
extraterrestrial). This graph gives an idea of the calibration of the irradiance sensor: the
best days of the data should be close (within 5%) of the clear sky model, i.e., Ktcs=1.
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