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SAM Webinars for 2021

Merchant Plant Financial Model August 4

Marine Energy Performance Models August 18

New Battery Model Features September 1

New Community Solar Financial Model September 15

Electricity Bill Calculator Updates September 29

Register for free at: https://sam.nrel.gov/events.html

Find webinar recordings at https://sam.nrel.gov/

https://sam.nrel.gov/events.html
https://sam.nrel.gov/
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Questions and Answers

Desktop application
Instant Join Viewer

We will either type an answer to your question 
or answer it at the end of the presentation.
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Outline

What is SAM?

Wave and Tidal model overview

Upcoming work

SAM Live demo

Discussion of Results

Questions and Answers



NREL    |    5

What is SAM?

The System Advisor Model

Free computer software 
developed and distributed by the 
U.S. Department of Energy’s 
National Renewable Energy 
Laboratory

Calculates:
• A power system’s energy output 

over one year
• A power system’s economic 

performance

“Introduction to SAM 2020.2.29” 
https://sam.nrel.gov
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What is SAM?

Resource Data

System Specs

Electricity 

Production

Costs

System Losses

Compensation

Financing

Incentives

Results

Annual, Monthly, and Hourly Output, Capacity Factor, LCOE, NPV, Payback, 

Revenue
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What is SAM? – Financial Models

SAM’s Financial  Models

• Residential & Commercial

• Power Purchase Agreement (PPA)

• Third Party Ownership

• LCOE Calculator

https://sam.nrel.gov/forum/
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Tidal Performance Model - Resource

• Stream velocity with probability distribution fraction

• Can import from csv or copy/paste
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Tidal Performance Model - WEC

• Stream velocity with power output in kW

• Can import from csv or copy/paste
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Wave Performance Model - Resource

• Wave resource defined as a joint probability distribution (JPD)

• % annual frequency of wave at given significant wave height, wave energy period

• Upcoming: API downloads of WPTO U.S. Wave dataset as JPD or as time series 

https://registry.opendata.aws/wpto-pds-us-wave/

https://registry.opendata.aws/wpto-pds-us-wave/
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Wave Performance Model - WEC

• Wave energy converters power output defined over same wave height, wave 

period bins as resource JPD

• Existing: matrices from Reference Model Project, can import own power matrix 

(https://energy.sandia.gov/technology-development/reference-model-project-

rmp/)

• Upcoming: can use JPD, or match time series resource data to closest entry in 

power matrix

https://energy.sandia.gov/technology-development/reference-model-project-rmp/
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ME Performance Models - Arrays

• Model single device, specify desired capacity, or number of devices

• Cable length calculated based on number of devices, row spacing
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ME Performance Models - Losses

• Specify % energy loss based on following categories: 

– Array spacing

– Resource overprediction

– Transmission

– Array/ device downtime

– Additional losses

• Sum for total % loss

• Defaults

– 2% transmission loss

– 5% device downtime
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ME Performance Model – Costs

• New to SAM 2020.11.29: Itemized cost inputs 

based on the Marine Energy Cost Breakdown 

Structure

• Ability to enter high level or detailed cost 

inputs

• User decides how detailed to be with their 

cost inputs for each category
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ME Performance Model – LCOE

• Levelized Cost of Energy: total 

project lifecycle cost expressed in 

cents per kilowatt-hour of electricity 

generated by the system over its life.

• Fixed Charge Rate: revenue per 

amount of investment required to 

cover the investment cost

– Alternative to cash flow analysis

• User specifies FCR or calculated 

based on project period, tax and 

debt term inputs

• LCOE: Levelized cost of energy
• FCR: Fixed charge rate
• TCC: Total capital cost
• FOC: Fixed operating cost
• AEP: Annual energy production
• VOC: Variable operating cost
• CRF: Capital recovery factor
• PFF: Project financing factor
• CFF: Construction financing factor
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ME Performance Model – Results

• Results include Annual energy production, LCOE

• Heatmap of AEP by wave height, wave period
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ME Wave Report Macro

• Generate report based on data in SAM case

• Exports to html

• Interactive plot tools
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ME Wave Compare Cases Macro

• Compare costs for two or more cases

• Exports to html

• Interactive plot tools 
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ME Wave Report Template

• Pdf report template with performance and cost information from given case
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ME Performance Model – Future Work

• Wave Resource: 3-hour time series data from WPTO US Wave dataset

– Search by latitude and longitude

– West Coast, Atlantic coast, and Hawaii datasets (more in the future)

– 1979-2010

– Download single year, multi-year range, all ~30 years

• Option to run wave model without financials

• New macros

• Improved report template, output graphs for visualizing results

• Updated electrical infrastructure cost model
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ME Performance Model – Future Work



SAM Walkthrough and Example 

SAM Demo



www.nrel.gov

Thank you!

SAM questions: Matthew.Prilliman@nrel.gov
ME questions: Elena.Baca@nrel.gov

mailto:Matthew.Prilliman@nrel.gov
mailto:Elena.Baca@nrel.gov


Extra Slides

SAM Demo



The Welcome page displays news from the 
software development team at NREL, and is 
where you start your work in SAM 

List of recent files: Double-click to open a file.

Check here for updates, to open SAM’s Help 
system, and to see Version number and 
registration information.

Start a new project or open an existing one. 
Projects are stored as .sam files.
Scripts are .lk files that store scripts for advanced 
analysis.



To create a new project, click Start a new project 
in the Welcome window, and then choose a 
performance model and financial model for your 
analysis.

List of performance models

Financial models



Source:
The Main window is where you do your work in 
SAM.

Use these buttons to show different input 
pages. The highlight indicates we are now 
looking at the System Design input page.

All of the inputs in SAM have 
default values so you can get 
started learning how to use 
the software.

Use these buttons to run simulations, 
view results, or for advanced 
simulation options.



Source:

“Greyed out” inputs are inactive. In this case the 
User input value for the Mooring, Foundation, and 
Substructure Costs is inactive because the Use 
Modeled Value option is selected. 

Blue inputs are values that you cannot change on this input page. They 
either come from other pages, or are calculated by SAM. For example, 
the Modeled Structural assembly cost value is calculated based on work 
from the Reference Model Project



A case is like a worksheet in an 
Excel workbook, it is a complete 
set of inputs and results. A project 
can have one or more cases.

Click Add to add a case to your 
project. You can use multiple cases 
for comparison or to model a 
complex system.

The Case menu lists commands 
for the current case. Click v to 
see the menu.



Source:

After you run a simulation, use 
the Results page to view results.

Use these tabs to view results in 
different formats.



Use these buttons to export data from 
tables to your documents.



Add notes to pages you want to make 
notes for yourself or colleagues.

The yellow icon indicates 
there is a note for this page.

To remove a note, delete all of 
the text (including spaces) in 
the note box.



Source:

Click Help, or press the F1 key 
to display help.



Use the File menu to save 
your project files as .sam files.

If your project has more than 
one case, use the inputs 
browser to compare inputs.

See the “Getting Started” and 
“Reference” topics in Help for 
more details about SAM’s user 
interface.


