
PV SIMULATION IN EXCEL. INTEGRATION OF 
SAM SDK INTO SPREADSHEET USING ADD-IN
IGOR KOSHKIN
SOLAR ENGINEER

SAM VIRTUAL CONFERENCE 2015
JULY 9TH, 2015



• Introduction
• Add-In Structure
• SSC Module Execution: SAM SDK vs Excel
• Implementation Example
• Final Solution Demonstration
• Conclusion
• Future Work

AGENDA

2015 Renewable Energy Systems Americas Inc. - Proprietary and Confidential 2



System Advisory Model (SAM) is one of the major simulation platforms
available in industry.

The SAM SDK is a collection of developer tools for creating renewable energy
system models using the SSC library. The SDK allows you to create your own
applications using the SSC library.

This presentation illustrates an example of SAM SDK employment by building
interface between SAM SDK and Microsoft Excel.

As a result, this presentation demonstrates spreadsheet tool with different
custom simulation features which utilize high performance SSC Library
computation.

INTRODUCTION
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ADD-IN STRUCTURE
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SCC Library consists of a variety of modules designed for different applications such as 
PV, CSP, wind, battery storage etc.
Any of them could be executed via SSC API described in SDK’s User Guide.

SCC MODULE EXECUTION: SAM SDK
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SAM Excel Add-In could be consider as another wrapper that reads input parameters list 
from spreadsheet, executes ‘pvsam’ module using SSC API and returns results back to 
spreadsheet. 

SCC MODULE EXECUTION: SAM EXCEL ADD-IN
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DATA INPUT

DATA OUTPUT

FUNCTION CALL:
User defined function 
executes ‘pvsam’ module 
with given input 
parameters, and returns 
desired output values



The following slides demonstrate an example of developed MS Excel
spreadsheet tool with PV Simulation capabilities.

Intention of this tool was not to duplicate SAM desktop application,
but rather customize interface in accordance with internal standards
and bring modified functionality for everyday use.

Based on some feedback, this approach can not only minimize time
spend on engineering in comparison with other simulation tools, but
also helps to avoid some mistakes thanks to automated features.

IMPLEMENTATION EXAMPLE
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• PROJECT SITE
Location is defined by entering geographical coordinates or importing KML/KMZ file with project 
boundaries. 

GUI shows location on a map, determines the exact address and calculates project area.

RESOLAR DEMONSTRATION
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• METEO
Based on location, tool determines what solar resource data sets are available for analysis: NREL
Solar Prospector, NSRDB or user defined custom data set.
Using SAM ‘weather file reader’ module, tool extracts data such as GHI, Tamb, Elevation, distance
form site and provides comparison.

RESOLAR DEMONSTRATION
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• SYSTEM DESIGN
System configuration is defined by user in one sheet dashboard.
Tool generates input parameters list and executes ‘pvsam’ module, provides results immediately.

RESOLAR DEMONSTRATION
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• SYSTEM DESIGN
System configuration is defined by user on one sheet dashboard.
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RESOLAR DEMONSTRATION
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Select PV Module from predefined drop list. Allows mix of modules to be used

Select Inverter  model  from predefined drop list. Allows mix of inverters to be used

AC annual production along with 
other performance metrics  are 
generated “on the go “.

Select 
weather file 
from the list 

defined in 
“Meteo”

Pre-calculates # of racks needed to 
achieve desire DC/AC Ratio.

String Sizing (ASHRAE) MIN/MAX System operating Voltage



• PV MODULES / INVERTERS DATABASE
The most used models of PV Modules and Inverters compiled into Excel Tables with data imported
from manufacturer’s datasheets.

RESOLAR DEMONSTRATION
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• 8760
Using parameters defined in System Design, tool runs ‘pvsam’ module to retrieve hourly simulated
values.

RESOLAR DEMONSTRATION
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• 12x24
Using parameters defined in System Design, tool runs ‘pvsam’ module to retrieve monthly simulated
values.

RESOLAR DEMONSTRATION
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• SYSTEM LIFETIME
For each consecutive year tool runs ‘pvsam’ module applying specified degradation rate to Module
Nameplate. This approach takes into account system loss behavior associated with DC rating
reduction (Inverter Clipping, Ohmic Losses etc.)

RESOLAR DEMONSTRATION
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• OPTIMIZATION
Flexibility of user defined functions allows various parametric scenarios i.e.:
- GCR vs Plane Orientation vs Shading Impact

RESOLAR DEMONSTRATION
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• PROSPECTING
Having a list of coordinates, it is a matter of copy/paste to get system production for multiple
locations.

RESOLAR DEMONSTRATION
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During this presentation it has been demonstrated some basic
benefits of SAM Software Development Kit:
• Ease of use,
• High performance,
• Flexibility.

Thank to a wide range of SAM functionality and often update
releases, some additional ideas could be outlined here for future
improvements of SAM EXCEL SDK:
• Detailed system BOM in combination with SAM financial model,
• Inverters shading visualization in CAD based on Sun position

extracted from SAM,
• Battery Energy Storage + PV integrated solution

CONCLUSION AND FUTURE WORK
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Different kind of feature is system layout generation in CAD. Using simple interface, user can specify desired
placement of racks and offsets. Based on System Design parameters tool recreates layout in CAD maintaining
main system parameters such as tilt angle, module/rack dimension and row-to-row spacing.

AUTOCAD LAYOUT GENERATION
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Thank you!
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