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• Preview of SAM’s New Model for Bifacial PV 
Modules, Recording available

• Preview of SAM’s New Solar Resource Data 
Download Features, Today

• Modeling PV Systems with Multiple MPPT Inverters, 
October 18

SAM Webinars 2018

For registration links
and recordings of past webinars, go to 

https://sam.nrel.gov/webinars

https://sam.nrel.gov/webinars
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System Advisor Model (SAM)

SAM is free software for modeling 
the performance and economics of 

renewable energy projects.

https://sam.nrel.gov

• Developed by NREL with 
funding from DOE

• Windows, Mac, and Linux

• One or two new versions 
per year

• Software Development 
Kit (SDK)

• Open source project

• Support
- Help system
- Documents on website
- Online forum
- Contact form on website

http://sam.nrel.gov/
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Windows

https://sam.nrel.gov/sites/default/files/content/public
_releases/sam-beta-windows-2018-9-13.exe

SAM Beta Version

Beta releases expire on 9/13/2019, official release later this fall.
Please send any feedback to 
https://sam.nrel.gov/support, or
sam.support@nrel.gov

https://sam.nrel.gov/sites/default/files/content/public_releases/sam-beta-windows-2018-9-13.exe
https://sam.nrel.gov/support
mailto:sam.support@nrel.gov
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• Weather data and SAM

• Overview of National Solar Radiation Database 
(NSRDB)

• Motivation for updating Location and Resource input 
page

• Demonstration of new features

• SAM tools for working with weather data

• Questions and answers

What we’ll cover today



SAM and Weather Data
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Photovoltaic (PV) Concentrating 
Solar Power (CSP)

Latitude and longitude • •

Time zone • •

Elevation above sea level • •

Direct Normal Irradiance (DNI) • •

Diffuse Horizontal Irradiance (DHI) •

Global Horizontal Irradiance (GHI)

Dry bulb temperature •

wet bulb temp or dew point •

Relative humidity •

Atmospheric pressure •

Wind speed • •

Albedo (•)

Snow depth (•)

SAM’s different solar energy models require different hourly 
or subhourly data in a weather file
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• Calculate DNI and GHI from Global Horizontal (GHI) 
and either DNI or GHI for photovoltaic models

• Use plane-of-array (POA) data for photovoltaic 
models

• Calculate dew point or wet-bulb temperature when 
missing from dry bulb temperature, relative 
humidity, and atmospheric pressure for CSP models

SAM’s weather file processor can calculate values for some 
weather data elements

See the “Weather Data Elements” topic in 
SAM’s Help system for more details.



NATIONAL RENEWABLE ENERGY LABORATORY 9

Time series graph of hourly data for photovoltaic modeling
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SAM reads weather data from a text file in the SAM CSV 
format
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• Use spreadsheet software and text editors to modify 
or create

• Generate from script

o Custom data

o Convert from other formats

• Flexible format

o Columns can be in any order

o SAM ignores columns it does not need

• Format is used by NREL NSRDB

SAM CSV format has several benefits over older formats

SAM also reads weather files in EPW and 
legacy NREL “TMY2” and “TMY3” file formats.
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• Typical meteorological year (TMY) data

o One year of data represents a multi-year historical 
period

o Look at data over several years, choose month that 
best represents that month’s solar resource over the 
period.

o Each month in a TMY file is for a different year

• Single-year data

o One year of data for a particular year

Typical year and single year data
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See the “Weather Data” chapter in SAM’s Help system for 
more



NREL National Solar Radiation 
Database (NSRDB)
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NREL National Solar Radiation Database data is available for many countries 
in the Western Hemisphere and South Asia
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PSM V3 4 km resolution for Western Hemisphere, 
SUNY 10 km for Asia

Area around Denver, USA Area around Kathmandu, Nepal

Both are 400 pixel screenshots of the NSRDB map at the same 20 km scale to 
show the relative geographic resolution of the data.
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You can download weather files in the SAM CSV format from 
the NSRDB Data Viewer https://nsrdb.nrel.gov/nsrdb-viewer
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Or, better yet, download it directly from SAM!



Overview of New Features



NATIONAL RENEWABLE ENERGY LABORATORY 20

• Get the latest NSRDB PSM V3 (and SUNY South Asia) 
data

• Download typical meteorological year (TMY) or 
single-year files

• Download multiple files for P50/P90 analysis

• Get legacy NSRDB data: MTS1 (1961-1990 TMY2), 
MTS2/3 (1991-2005/1991-2010 TMY3)

SAM’s new download features allow you to
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• Download PVGIS data for locations outside of the 
NSRDB areas

• Automatically run P50/P90 simulations

• Use 30-minute data by default

• Let us know of other features you would like…

For the future, we are considering
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• Weather file

• Weather file folder

• Solar resource library

• Default weather file collection

Before a demonstration, some vocabulary
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• Can be in SAM CSV, 
EPW, TMY2 or TMY3
o SAM CSV is the easiest 

to work with

• Hourly or subhourly
data

• Single-year or typical-
year data

• May contain different 
data, depending on the 
model
o Atmospheric pressure 

required for CSP, but 
not for PV

A weather file is a text file that contains weather data for one 
year
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• Add and remove 
weather file folders 
from SAM’s Location 
and Resource page

• SAM automatically 
adds any files with the 
.csv, .tm2, or .epw
format to the library

• When you install SAM, 
it creates a folder to 
store downloaded files

A weather file folder is a folder on your computer that 
contains weather files

These folders contain weather 
files. Add as many as you need.

SAM creates this folder when you install 
it. You can change it to something else.



NATIONAL RENEWABLE ENERGY LABORATORY 25

• SAM builds the solar resource library from the files in 
your weather file folders

• Different versions of SAM use the same weather file 
folders, so when you install a new or different 
version of SAM, it will access the same weather files

• SAM checks weather files for errors before adding 
them to the library

• You can see header and summary data and view 
graphs of data for files that are in the library

The solar resource library is a list all of your weather files

The solar resource library is stored as a text file in your computer’s user 
application folder (AppData/Local in Windows).
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Choose a file from the solar resource library for the simulation

List of weather file folders SAM uses to build the library.

Choose a file from the library.
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The weather data summary shows information about the file 
you selected from the library
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• It’s gone

• In LK, you can still use 
use_specific_weather_file

and 
user_specified_weather_file

to override the library

• We hope that adding 
your weather files to the 
solar resource library is a 
better option

Where is “Choose a Weather File from Your Computer?!!?”
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• We now use it to store a few weather files for default 
configurations

• SAM does add weather files from that folder to the 
library, but

o if you store your files in that folder, you might lose 
them if you uninstall SAM, and

o files in that folder are 
not available to 
different versions of 
SAM.

What about the solar_resource folder that comes with SAM?



Demonstration
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Download a TMY weather file and add it to your library

1. Type a street address 2. Click the Download button

Examples of valid addresses:
golden, co
15013 Denver West Parkway, Golden, CO 80401 
39.7, -105.1
Kathmandu, Nepal
Taj Mahal Dharmapuri, Forest Colony, Tajganj, Agra, Uttar Pradesh 282001, India

What happens:
• SAM converts the address to a latitude/longitude pair using Google API
• SAM queries the NSRDB to see if there is a file for the latitude and longitude
• If there is, SAM downloads the PSM V3 TMY file for that location and puts it in your weather 

file download folder so that it is added to your solar resource library
• SAM makes an entry in your file download log file so you have a record of the download
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Download a file for a particular year

1. Type a street address 2. Select Choose year 3. Click Download

3. Choose a year 
and click OK

What happens:
• SAM queries the NSRDB to what years are 

available for the location(s)
• SAM displays a list of available years for you to 

choose
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Download weather files for a list of locations and add them to 
your library

1. Choose Multiple locations

2. Click Edit data

3. Type locations in the 
table, or import them from a 
file

4. Click Download

What happens:
• SAM downloads a file for each location and 

adds it to the download folder (this might take 
a while for a long list of locations!)

• You should check the download log file to see if 
there were any problems with the download
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Download all available files for a particular location for 
P50/P90 simulations

1. Choose One location or 
Multiple locations 2. Choose Download files for all years

2. Click Download

What happens:
• SAM downloads a single-year file for the each year between 1998-2016, and adds them to a 

folder named for the location you typed in your weather file download folder
• SAM also downloads the TMY file so you can compare it to P50 results of the P50/90 

simulation

To run P50/P90 simulations, click 
P50/P90, and navigate to the folder 
SAM created for the files

P50/P90 How-to video: https://www.youtube.com/watch?v=C-MSm-
srLTM&list=PLC9327B15B66D9B8F&index=2

https://www.youtube.com/watch?v=C-MSm-srLTM&list=PLC9327B15B66D9B8F&index=2
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Download legacy or 30-minute weather files

1. Choose Legacy and 30-minute

2. Follow instructions in the download 
window: Choose “MTS1” for Legacy 
TMY2 data, and “MTS2” for Legacy 
TMY3 data
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Add files from your computer to the library

1. Click Add/remove

Click Add to add a folder

To remove a folder, choose 
it and click  Remove

Choose a different download 
folder
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Download a weather files from PVGIS and add it to the SAM 
library: http://re.jrc.ec.europa.eu/pvg_tools/en/tools.html#TMY

1. Click a location on the map

2. Click the EPW button

3. Download the file to a folder on your computer, and add the folder to SAM’s list of 
weather file folders if it isn’t already on the list



Other Weather Data Tools
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• Check the data in a 
weather file

• Convert from TMY2,
TMY3, EPW, and
SolarAnywhere formats
to SAM CSV

• Use interpolation to 
convert an hourly 
weather file to 
subhourly (5, 10, or 15-
minutes) to match load 
data

Use built-in macros for the following tasks

1. Click Macros

2. Choose a macro

3. Read instructions and 
set parameter values

4. Click Run



www.nrel.gov

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

Thank you!


