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ÅtǊŜǾƛŜǿ ƻŦ {!aΩǎ bŜǿ {ƻƭŀǊ wŜǎƻǳǊŎŜ 5ŀǘŀ 
Download Features, Today

ÅModeling 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

Å Developed by NREL with 
funding from DOE

ÅWindows, Mac, and Linux

Å One or two new versions 
per year

Å Software Development 
Kit (SDK)

Å Open source project

Å 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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ÅWeather data and SAM

ÅOverview of National Solar Radiation Database 
(NSRDB)

ÅMotivation for updating Location and Resource input 
page

ÅDemonstration of new features

ÅSAM tools for working with weather data

ÅQuestions and answers

²Ƙŀǘ ǿŜΩƭƭ ŎƻǾŜǊ ǘƻŘŀȅ



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

Latitude and longitude ω ω

Time zone ω ω

Elevation above sea level ω ω

Direct Normal Irradiance (DNI) ω ω

Diffuse Horizontal Irradiance (DHI) ω

Global Horizontal Irradiance (GHI)

Dry bulb temperature ω

wet bulb temp or dew point ω

Relative humidity ω

Atmospheric pressure ω

Wind speed ω ω

Albedo όωύ

Snow depth όωύ

{!aΩǎ different solar energy models require different hourly 
or subhourlydata in a weather file
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ÅCalculate DNI and GHI from Global Horizontal (GHI) 
and either DNI or GHI for photovoltaic models

ÅUse plane-of-array (POA) data for photovoltaic 
models

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

{!aΩǎ ǿŜŀǘƘŜǊ ŦƛƭŜ ǇǊƻŎŜǎǎƻǊ Ŏŀƴ ŎŀƭŎǳƭŀǘŜ ǾŀƭǳŜǎ ŦƻǊ ǎƻƳŜ 
weather data elements

{ŜŜ ǘƘŜ ά²ŜŀǘƘŜǊ 5ŀǘŀ 9ƭŜƳŜƴǘǎέ ǘƻǇƛŎ ƛƴ 
{!aΩǎ IŜƭǇ ǎȅǎǘŜƳ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ
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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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ÅUse spreadsheet software and text editors to modify 
or create

ÅGenerate from script

o Custom data

o Convert from other formats

ÅFlexible format

o Columns can be in any order

o SAM ignores columns it does not need

ÅFormat is used by NREL NSRDB

SAM CSV format has several benefits over older formats

SAM also reads weather files in EPW and 
ƭŜƎŀŎȅ bw9[ ά¢a¸нέ ŀƴŘ ά¢a¸оέ ŦƛƭŜ ŦƻǊƳŀǘǎΦ
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ÅTypical 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 
ōŜǎǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŀǘ ƳƻƴǘƘΩǎ ǎƻƭŀǊ ǊŜǎƻǳǊŎŜ ƻǾŜǊ ǘƘŜ 
period.

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

ÅSingle-year data

o One year of data for a particular year

Typical year and single year data
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{ŜŜ ǘƘŜ ά²ŜŀǘƘŜǊ 5ŀǘŀέ ŎƘŀǇǘŜǊ ƛƴ {!aΩǎ IŜƭǇ ǎȅǎǘŜƳ ŦƻǊ 
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
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ÅGet the latest NSRDB PSM V3 (and SUNY South Asia) 
data

ÅDownload typical meteorological year (TMY) or 
single-year files

ÅDownload multiple files for P50/P90 analysis

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

{!aΩǎ ƴŜǿ ŘƻǿƴƭƻŀŘ ŦŜŀǘǳǊŜǎ ŀƭƭƻǿ ȅƻǳ ǘƻ
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ÅDownload PVGIS data for locations outside of the 
NSRDB areas

ÅAutomatically run P50/P90 simulations

ÅUse 30-minute data by default

ÅLetusknowof other featuresyouwouldƭƛƪŜΧ

For the future, we are considering
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ÅWeather file

ÅWeather file folder

ÅSolar resource library

ÅDefault weather file collection

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

to work with

ÅHourly or subhourly
data

ÅSingle-year or typical-
year data

ÅMay 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


