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SAM Webinar Schedule for 2015 

• Introduction to New SAM! 
o Nov 20, 2014: Janine Freeman 

• Sizing Photovoltaic Systems in SAM 
o Dec 18, 2014: Janine Freeman 

• Parametric and Statistical Analysis in 
SAM 
o Jan 22, 2015: Paul Gilman 

• Modeling Power Towers in SAM 
o Feb 19, 2015: Mike Wagner 

• Scripting in SAM with LK 
o Mar 19, 2015: Aron Dobos 

• Modeling Wind Systems in SAM 
o Apr 16, 2015: Janine Freeman 

• SAM’s Residential Third Party Financial 
Model 
o Aug 20, 2015: Nate Blair 

• Battery Storage for PV Systems in SAM 
o Sep 17, 2015: Aron Dobos 

• All sessions last one hour and begin at 1 p.m. Mountain Time 
• You must register to participate 
• Registration is free, but space is limited 
• More details and registration information on Learning page of SAM website 

Details 

https://sam.nrel.gov/content/resources-learning-sam 

System Advisor Model 
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Webinar Outline 

• What are SAM LK scripts? 
• What are some examples? 
• How can I get started with scripting? 
• How are Macros different from scripts? 
• What are some useful features of LK? 
• Demonstration 
• Q & A 

System Advisor Model 
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Why scripting? 

• Scripts let you control SAM automatically without clicking in 
the user interface or typing commands 

• You can automate a large number of simulations 
 
 
 
 
 
 
 
 

• You can customize output files, or read in inputs from another 
data source 

• You can do custom post-processing of results and make your 
own calculations 

System Advisor Model 

2014 modeled U.S. LCOE ($ cent 
per kWh) map for a typical 50 MW 
(fixed-tilt) utility-scale PV system 
(assuming  25-year system life, 10% 
IRR target, 10.9% nominal discount 
rate, 50% debt fraction at 7% 
interest for 20 years, 30% federal 
ITC, and 5-year federal and state 
MACRS depreciation) 
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What is LK? 
• SAM’s built-in scripting 

language is called “LK” 
o Analogous to Visual Basic for 

Applications (VBA) in Microsoft 
Excel 

o Easy-to-use but powerful language 
based around a few simple 
concepts 

o Very tightly integrated with SAM 
o Programs work the same way on 

Windows and OSX  
 

• Most flexible way to control 
and run simulations, but 
requires basic knowledge of 
computer programming 
 
 
 
 
 
 

System Advisor Model 

SAM Menu 

Different from Software Development Kit, which allows you to run SAM 
algorithms from applications you write in C or other languages 
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Basic User Interface 
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Quick Example 

1 

2 
3 
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Working with SAM Variables 
System Advisor Model 

Case 
Start typing here… 

Label    Variable name 
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LK Scripting Language Features 
System Advisor Model 

• Data: numbers, text strings 
• Conditional statements (if-then-else) 
• Loops (while, for) 
• Single and multi-dimensional arrays 
• Tables (hash tables/dictionaries) 
• User-written functions 
• Built-in library of functions 

o Input and output (text console and graphical) 
o Math functions 
o Functions for working with text strings 
o Reading and writing files, scanning folders, etc. 
o Reading and writing CSV data files 
o Exchanging data with Microsoft Excel 
o Plotting functions for visualizing data 
o Functions for working with web services and downloading 
o Monte Carlo sampling (LHS) and stepwise regressions 
o SAM-specific functions for working with cases, variables, and results 
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Working with Built-in Functions 
System Advisor Model 
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Getting help 
System Advisor Model 

• SAM help system includes an 
overview 
 

• Full reference manual is 
included (click “Scripting 
Reference” in Help window) 
 

• LK Cookbook of Examples (in 
progress) 
https://sam.nrel.gov/sample 
 

• Search “LK” in online forum 
 
 
 
 
 

https://sam.nrel.gov/sample
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Macros vs Scripts 
System Advisor Model 

• You can package 
up a script as a 
SAM macro, and 
others can run 
your code 
without being 
intimidated 
 

• Simple user 
interface and 
documentation 
is possible 
 

• SAM includes 
some Macros to 
add custom 
calculations or 
automate some 
tasks 
 
 
 
 

Macros are LK scripts designed to let people run 
them who don’t have scripting knowledge 

You can always see 
the code behind a 

macro 
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Case study: Batch Calculation of PV Economics 
System Advisor Model 

 
Input: spreadsheet of 30 buildings with PV 

• Street address 
• PV system size 
• Cost 
• Utility Rate 

Output: spreadsheet with results for each system 
• LCOE real & nominal 
• Annual system output 
• Payback period 

 

Result: In less than 100 lines of script code, the 
whole simulation process was automated for 
each building.  Weather data was automatically 
downloaded for each address from the NREL 
NSRDB, and the simulation results were written 
to a CSV file.   
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Case study: CSP System LCOE Optimization 
System Advisor Model 

 • Programmed a basic Genetic Algorithm in script 
to optimize a CSP power tower design to minimize 
the Levelized Cost of Energy (LCOE) 
 

• Use sampling functions to generate  
configurations within ranges of selected 
parameters for the system 
 

• Generate sufficient number of configurations to 
have a representative number of ≈6 cent results  
(e.g. 10,000). 
 

• Calculate “risk” associated with each 
configuration. 
 

• Write Genetic Algorithm routine to minimize LCOE 
subject to risk and variable constraints  
 

• Write results to files for analysis 
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Demonstration 
System Advisor Model 

Question:  What is the best DC/AC ratio to use for a 
system in Portland, OR? 
 
Steps: 
1. Create a case that represents your system 
2. Load an input file created in Excel 
3. Run all of the simulations 
4. Save the results to a CSV file 
5. Plot the results and save an image 

 
 
 
 
 



Thank you! Questions? 


