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

Start a new project >

Announcements
DRt ploachile The National Renewable Energy Laboratory (NREL) Solar Technical Assistance Team

New script Open: . ot (STAT) Network is hosting a one-day training for state decision-makers on how to use
BLRE L ; att &g inform decisions. See the NREL State

Start a new project or open an existing one.
Projects are stored as .sam files. I Would you like to meet the SAM

q . q pn is free. These 30-minute online
Scripts are .lk files that store scripts for advanced ErysS (GMT-6) — all you
analy5|s. Bt connection.

The latest version is SAM 2017.1.17 r4; S5C 174. To see complete version information for your SAM installation, click About in
the lower left corner of this window.

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

C\Users\gaobo\Desktop\Temp\tod factor test.sam
C\Users\gaobo\Desktop\Temp\Marcou Mesa Project (200MW) - Disgen.sam

start for new users »

Help contents C\Users\gaobo\Desktop\Temp\SAM Barksdale thin fix 20 080217 sam

Check for updates..

C\Users\gaobo\Desktop\Temp\test shading.sam

Registration About Quit
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Open a project file

New script

Start a new project > x

Open script

List of performance models

To create a new project, click Start a new project
in the Welcome window, and then choose a

analysis.

performance maodel, and then choos:

Photovoltaic (PVWatts)

High concentration PV
Wind

Biomass combustion
Geothermal

Solar water heating

bl PO TS PR AP SSNES Y

performance model and financial model for your

rom the available finar
Residential (distributed)
Commercial (distributed)

Third party ownership

PPA single owner (utility)

PPA partnership flip without debt (utility)

PPA sale leaseback (utility)
LCOE calculator (FCR method)
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untitled

The Main window is where you do your work in

SAM.

~String C

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

To madel a system with one array, specify properties for Subarray 1 and disable Subarrays 2, 3, and 4. To model a sytem with up to four subarrays
connected in parallel to a single bank of inverters, for each subarray, check Enable and specify a number of strings and other properties,

lorationend Pesourte (O Specify desired srray size @® Specify modules and inverters
Desired array size 2 de Modules per string 7
Module . o
DC to AC ratio 120 Strings in parallel 2
Inverter Number of inverters
System Design o * i i
y: g i BE, All of the inputs in SAM have
Shading and Snow Nameplate capacity 4593 |kwde Total capacity B default values so you can get
Number of modules 14 Total capacity 3928 .
Losses started learning how to use the
Modules per string 5 Number of inverters 1
Strings in parallel Maximum DC voltage e software.
Total madule area Minimum MPPT voltage 250.0 |vd

Voltage and capacity ratings are st module
S| Vdc reference conditions shown on the Madule

0000 |kWde  P9®

view results, or for a
simulation options.

Simulate >

Use these buttons to run simulations,

Subarray 1 Subarray 2 Subarray 3 Subarray 4
Stingsinamay 2] (always enabled) [JEnable [ Enable [JEnable
0 0 0
dvanced Fixed Fixed Fixed
1 Axis 1 s 1 s
2 Axis 2 s 2 s
Azimuth Axis Azimuth A Azimuth Axis
(O Seasonal Tilt Seasonal Tilt Seasonal Tilt Seasonal Tilt
[ Tile=tatitude Tilt=latitude Tilt=latitude Tilt=latitude
Tilt (deg) 20 20 20 20
Azimuth (deg) 180 180 180 180
Ground coverage ratic (GCR) 03 03 03 03

= Sicais Ll
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Photovoltaic, No financial System Sizing:

Location and Resource (O Specify desired array size

@ Specify modules and inverters

i Desired array size 4 IWde Modules per string 7
Moche DC to AC ratio 1.20 Strings in parallel 2
Inverter Number of inverters 1
System Design ¢ ks “Greyed out” inputs are inactive. In this case the
Shading and Snow Nemeplate capaciy Il Desired array size and DC to AC ratio inputs are
Losses ”;m:i’"”“"“'“ “; inactive because Specify modules and inverters is
odules per string
Strings in parallel 7 selected.
Total module area 228 |m* Minimum MPPT voltage
String Voc 4753V Masimum MPPT voltage 4800 |vde S B T s
StingVmp| 4011 |v Battery maximum power 0.000 | kWdc page

Blue inputs are values that you cannot change on

this input page. They either com

or are calculated by SAM. For example, the module & v it by
Nameplate capacity is an value that comes from s L Erabic
0 0 0
the Module page. SAM calculated Number of
modules by multiplying Modules per string by Eoced et
1 Axis 1 Axis
Strings in parallel. 280 2ms
ath Axis Azimuth Axis Animuth Axis
3180 - (O Seasonal Tilt Seasonal Tilt Seasonal Tilt Seasonal Tilt
[ Tile=tatitude Tilt=latitude Titt=latitude Tilt=latitude
Simulate > Tilt (deg) 20 20 20 )
Azimuth (deg) 180 180 180 180
Ground coverage ratio (GCR) 0.3 0.3 03 03

= i

2.3, and 4. To model a sytem with up to four subarrays
ecify a number of strings and other properties,

e from other pages,

n
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Location and Reso ReEItRpastelss
Module Clear all results

Rename
Inverter

Systemn Design
shading and Snow EVIONET

Losses Move right

Change model...
default values

Generate code...

System Sizing

Location and Resource O Specify d

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.

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.

3 sam 2017107
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Download a weather file from the NREL NSRDB——

~ation . ) —_—— Click Download a
Location and Resource Do paill
SAM adds the dov

belc
Module NSRDA Map S
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Location and Resource
Module

Inverter

System Design
Shading and Snow

Losses

Simulate >

rametri Stochastic

P50/ P90 Macros

ummary Da Time seri i
&
Morthly Energy Praduction
Annual energy (year 1) 8,714 kiWh ) )
Caparity factor (year 1) 212% Use these tabs to view results in
Energy yield (year 1) 1,857 kWh/KW .
Performance rato (year 1) 079 different formats.
ou run a simulation, use the
Results page to view results.
Jan Feb Mar Apr May Jun Jul Aug Sep Oc Now D
Energy Loss WFOAshadinglos
e
odeled loss
2l MPPTdipping loss
W OC mismatchloss
DC diodes and connections ioss
M DC viring loss
s M CCtracking loss
WCC memenlste loss
DCpower optimizerloss
' & [ OC performance adjustment iass
ab M ACinverter power clipping loss
M AC inverter power consumption oss
M ACinverter night tare loss
1 = : v

Monthly Data
] System AC energy (ki¥h/mo)

Hourly Data
8 System power generated (kW)

System nameplate DC rating (kW)

tables to your documents.
Jan 1, 12:00 am. -0.0009999
on10100m oow
Jan 1,02:00 am -0.0009999
a1 0500m oo
on1,08000m oowss
on05000m Sows
on0600am o099
Jan 1, 07:00 am 0.00195785
n1,06000m o
Jan 1, 09:00 am 195423
o, 10000m 2e7
Jan 1,11:00 am 3.22503 Sum
it 1200pm s
on,0100pm s

g

g 8

8
(W aBejon ndu 5 ey

Right-click (or Control-cl
export images or data fr i

Copy data to clipboard
Save datato CSV..

0 Send data to Excel..
5 ’/\ v’"". To clipboard (as shown)
[ | J \‘ ';fl>pboarﬂ(4mdm

sl (|
B [ ‘ f | [ Eporsshom..
Sasp | | | Export 400300)...
H 1 | | | Beon oo
il = = |
& || | | Export as PDF.
MSSESSSS

Use these buttons to export data from

Profiles  Sta
[ Subarray 1 Surface azimuth (deg)
[ Subarray 1 Angle of incidence (deg)
0] Subarray 1 Axis rotation for 1 axis trackers (de
] Subarray 1 Axis rotation ideal for 1 axistracke
[ Subarray 1 POA beam irradiance after shadiin
] Subarray 1 POA diffuse iradiance sfter shadli
O Subarray 1 POA total iradiance nominal (W
[ Subarray 1 POA total irradionce after shading
[ Subarray 1 POA total irradience after shading
[ Subarray 1 Soiling beam irradiance factor (fra
0 Subarray 1 External shading and soiling bearr
0 Subartay 1 Self-shading linear beam imadianc
] Subarray 1 Self-shading non-linear sky diffus
O Subarray 1 Self-shading non-linear ground di
[0 Subarray 1 Self-shading non-finear DC factor
] Subartay 1 Partial external shading DC factor

00 Subarray 1 Module eficiency (%)
O Subarray 1 Celltemperature (C)

OO Subarray 1 Operating vottage (V)

O Subarray 1 Open circuit voitage (V)
] Subarray 1 Short circuit current (&)
[ Array POA total radiation nominal (kW)
[ Array POA beam radiation nomninal (kW)
[ Array POA total radiation after shading only (
] Array POA total radiation after shading and s
[ Array POA beam radiction after shadling and
O Array DC power loss due to snow (kW)
[] Array DC power (kW)

[E] inverter DC input voltage (V)

[ inverter effciency (%)
0 Inverter cipping loss DC MPPT voltage imits

stics  Hi
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Photovoltaic, No financial
o R Soiling losses apply to the total solar irradiance incident on e
Oocation ana Resource ading and Snow page.

S Add notes to pages you want to make

Modul % —

penE sl otes for yourself or colleagues.
Inverter Monthly soiling loss Edit values...

\ Average annual soiling loss 5 5 5

System Design

Losses is a note for this page. 2 Z =
05 05 0.5
DC wiring (%) 2 2 -
Tracking error (%) 0 0 0 0
Nameplate (%) [} 0 0 (]
DC power optimizer loss (%) [ All four subarrays are subject to the same DC power optimizer loss.
Total DC power loss (%) 4440 4440 4440 4440

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

ith default values.

ing inverters | | Microinverters | | DC optimizers

AC losses apply to the electrical output of the inve
Don't forget to change lasses if we change from an

~ central inverters to microinverters.

Losses

The transformer loss meel is intended for distribution or SUBSTEUR TrANSTOrMETs 1N 1arge PY Systems. Losses apply to the electrical
output of the inverter and assume a power factor of 1, The transformer capacity is equal to the total inverter AC power rating.

S S

Simulate > [‘_ Curtailment and Availability

P, i Stoch: Curtailment and availability losses reduce the -DCL -ACL
LR BriEirEy stem output to represent system outages or E i
Thes events. Cortatment avel sesiabiiy lowses | EARtIosses.r | Constant loss; 00 % dit losses... | Constant loss: D0 %
Fourly losses: None Flourly losses: None

P50/ P30 Macros may be applied either on the DC or AC side of

File w Add e

Photovoltaic, No financial

Inverter
E3 5ystem Advisor Model Help

System Design|

Home Web si Forum Email support Release notes  Scripting reference About Close
Shading and STEEECERSIELE

Libraries
Losses Macros and Scripting

Software Development Kit The Module page allows you to choose a model to represent the photovoltaic module's performance. For
each time step of the simulation, the module model calculates the DC electrical output of a single module

File Formats
Software Installation
Registration
e 6RO i Bl four DC subarrays. The photovoltaic array's electric output depends on the number of modules in the

Simulation system and the orientation, tracking, shading, and other parameters on the System Design page, and
any losses you specify on the Shading and Snow and Losses pages. The array's electrical output is fed to

from data in the weather file.

Parametric Simulations
Stochastic Simulations.
P50/P90 Simulations
Optimization
Weather Data
Folders and Libraries

SAM displays the name of the active module model at the top of the Module page. Click the model name
to choose a different model:

CEC Performance Madel with Module Database v

odule Model
Download Weather File
Weather File Formats
Weather Data Elements
Typical and Single Year
Time and Sun Position
Photovoltaic Systems
Location and Resource ‘You can choose from five different module performance models:

PV Systern Costs - Simple Efficiency Module Madel is a simple representation of module performance that requires you

Edit Shading Data to provide the module area, a set of conversion efficiency values, and temperature correction

Detailed Photovoltaic Model parameters. The simple efficiency model is the least accurate of the three models for predicting the
performance of specific modules, but is useful for analyses involving explorations of the relationship W
. between module efficiency and the system's performance and cost of energy because it allows you to
Simulate > FY Heat transfer dimensions | Module Dimen Columns of modules in array 0

s Stochast Mounting structure orientation |Structures do not impede flow undemeath module Temperature behind the madule 20°C
Module width 1|m

P50/ P90 Macros

. CEC Performance Model with Module D a ClICk Help, or press the F1 key
Location and Resource S it I:l s d | h |
. ’ == to displa elp.
Module Name , P . sc_ref V_oc_ref
| SunPower SPR-X20-327-BLK 571 573 1631 % 509 676

based on the design parameters and the incident solar radiation (plane-of-array Irradiance) calculated E

SAM assumes that the system is made up of an array of identical modules, which can be wired into upto = |

5 bank of ane or more inverters, whose characteristics appear on the Inverter page. —

TR
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New project

en project
Open script

Save as.
Save with hourly r

import

Inputs browser...

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.

I3 System Advisor Model Help

ck Home Website Forum Email support Release notes  Scripting reference About  Close

Models and Databases A A
Getting Started File Menu

Welcome Page SAM's File menu provides access to commands for managing projects and scripts, and opening the inputs
Create a Project browser.

ose Models
Main Window

Input Pages

Performance Model Inputs
System Cost

Financial Model Inputs
Run Simulation

New project
Create a new project file using default input values. SAM

5 opens a project with a single case and no results.
New project )
! New script
New script Open the script editor for a new new LK script.
Open project
Open an existing SAM project file (.sam) file.

See the “Getting Started” and

“Reference” topics in Help for

more details about SAM’s user
interface.

Open project

Reference

Case Menu

Manage Cases

Export Data and Graphs
Reports

Time Series Data Viewer
Edit Schedule

@ project as a
or with a new name.

Save with hourly results
Save the project as a SAM (sam) file in its current
location, and include hourly results.

Macros and Scripting
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