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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.ntm|

Find webinar recordings at https.//sam.nrel.gov/
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Questions and Answers

Fie View Hep @+ -08x
- Audio 9
@® Telephone

{O Mic & Speakers

Dial: +1 (914) 614-3429
Access Code” 871-482-1%4
Audio PIN: 9
| I youre akeady on the cal, press 838 now.
(and addtional numbers . )

n
|4
Probiem dalng in?
= Questions ]
[Ertter & queston for statf] /
Send,
VWebinar Now
Webinar ID: 153-485-475
GoToWebinar

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

"1 What is SAM?

n Wave and Tidal model overview
B Upcoming work

n SAM Live demo

B Discussion of Results

n Questions and Answers
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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 A O O o
* A power system’s energy output e o kel sl e el
over one year S, Bl femesoossaododonassss

i g | 4 : ® i K i ¥ 4 ¥ 4 ¥ & i & : & : ®W i K i ¥

* A power system’s economic . SRS

performance —

“Introduction to SAM 2020.2.29” _ S PR PSSP AP S WY I
https://sam.nrel.gov o RS EE SR RS RS SR SR SR
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What is SAM?

Resource Data

System Specs

System Losses

+ + +

Electricity
Production

Results

Annual, Monthly, and Hourly Output, Capacity Factor, LCOE, NPV, Payback,
Revenue NREL | 6




What is SAM? — Financial Models

SAM'’s Financial Models
e Residential & Commercial

* Pholoyallaic

* Power Purchase Agreement (PPA)

e Third Party Ownership
* LCOE Calculator

https://sam.nrel.gov/forum/

-

Battery Starage
Concentrating Solar Power
Marine Ensrgy

Wave

Tidal
Wind
Fuel Cell-PV-Battery
Geothermal
Solar Water Hzating
Riomass Combustion

Generic System

voose from the available financial models.

LCOE Calculator (FCR Methaod)
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. Velocity (m/s) | Probability Distribution
Tidal Performance Model - Resource R
« Stream velocity with probability distribution fraction (T
« Can import from csv or copy/paste (]

Welocity Distribution '1]-9 gg:ﬁ

o 1:"; o0
ﬂg 5 oozt
z o oz
52 i 20rs
i o 0005
lI]l[] 05 1 15 z 25 £ :.1 gm1

Velocity (m/s) 32 0

Sum of Probability Distribution Values
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Velocity (m/s) | Power (kW)
Tidal Perf Model - WEC —
Idal Ferrormance odel - B .
0.2 0
03 0
. . . 0.4 0
 Stream velocity with power output in kW CE——
. 07 20843
« Can import from csv or copy/paste 3w
Tidal device power curve .1| 1 ??;2;;
I 12 160.886
13 202.464
1oeor 14 259,292
A 15 316.12
16 392,673
S00- 17 469,226
18 570.306
| 19 671.386
g sool 2 202,908
Kl 2.1 924,43
Z - 2.2 102471
= 23 1115
400\~ 24 1115
25 1115
- 26 1115
200+ 27 1115
28 1115
i III 29 1115
I 3 1115
) _-.l [ T R B T SR 3.1 1115
0 0.5 1 15 Z 2.5 3 35 4 3.2 1085.37
Velocity (m/'s) 33 1055.73 NREL | 9



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: APl downloads of WPTO U.S. Wave dataset as JPD or as time series
https://reqistry.opendata.aws/wpto-pds-us-wave/

Te = wave energy period (s)
05 1.5 25 35 45 55 65 7.5 85 95 105 115 125 135 145 155 165 17.5 185 195 20.5
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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

t . T = wawe enengy period (5|
power IHa X u:u 15 25 3% 45 55 &% 15 a.s 55 105 115 12% 15_-1 145 155 -uu 175 1u._-| 195 205
BT 1423 2124
1423 Z'IM E'I'n"? 114 2057 208 1976 1952
21'.|"|' 225 M78 M4 M4 2033

075
1.75 g4 7RI WD B
] 1282 1456 142 1322 120 1060 'I1.I m1 &2
E ams 1213 2157 220 30 2025 02 1543 1372 117 W4 M5 653
E 323 nzA NG 1983 158 1335 103 952 TS 64D
l 78 Mg 1704 1407 1199 1MS5 B6
2334 1364 92 1295 1123 9R3
194 1423 2124 hm 602 13TE 118 1000
11-Il 1423 2124 2061 1721 1466 1235 1M
14213 111.4
1423 2124 T 2132 2000 NGB 1035 2046
-211? nz24 ame s s anis [ NREL | 12
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https://energy.sandia.gov/technology-development/reference-model-project-rmp/

ME Performance Models - Arrays

* Model single device, specify desired capacity, or number of devices
« (Cable length calculated based on number of devices, row spacing

rArray Layout
Array Layout
Murmber of rows
L - - » L] L ] L -
- - - - -
Spacing between devices in a rowm
Row spacing m 4pc0L* * * ° e
- - - L] - - - -
Distance to shorem T 3000} « - - . - b - - - -
E
Water depth Ijl m E - - » . . . ' - » »
2000
- - [ ] [ ] L] L -
Cable system overbuild %
L] L - - L L] L] L] L ] -
) M 1000+
Floating array . = . . . e
Build export cable redundancy [ be « « s -
1 1 1 1 1 1
~Calculated Cable Lengths 0 1000 2000 2000 4000 5000
meters
Inter-array cable length 65340 |m
Export cable length 55353 |m Wave direction
Row spacing affects calculated cable lengths but not array energy
production.
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ME Performance Models - Losses

« Specify % energy loss based on following categories:
— Array spacing
— Resource overprediction
— Transmission
— Array/ device downtime Armayspacing| 0%
— Additional losses “Resource Overpredicton Losses

Reduction from resource uncertainty associated with installing the device in waters at a depth or

[ Sum for total % |OSS distance cutside parameters of resource file (e.g. shallow waters close to shore, large distance from

measuring buoy).

i D efa u | tS Resource overprediction

rArray Spacing Losses

Losses associated with interactions of devices due to spacing.

D

%

— 2% transmission loss Transmission Losses

Related to the efficiency of the electrical infrastructure for the array, such as inter-device cabling,

_ 5 % d evi Ce d OWﬂti m e export cabling, substations, and onshere transmission up to grid interconnection.
Transmissicn Iosses%
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ME Performance Model — Costs

* New to SAM 2020.11.29: Itemized cost inputs

based on the Marine Energy Cost Breakdown i R

Structure ——er

* Ability to enter high level or detailed cost ——
i n p u tS External ballast chambers

Active structure

* User decides how detailed to be with their . e —
cost inputs for each category riames,___151 @)

Marinesystems. 0| )

7 Enter detailed costs

Primary structural assembly

Input option Modeled value User input Category cost

Personnel access systemn $0
Structural assembly | Use Cost Breakdown (%) w | $473,550,400 | | S0 | | S0 | Ballast system 0
Power take-off system | Enter in § v | $60,847,944 | | 0 | | 50 | Navigation lighting 30

Other marnine system costs $0
Meooring, Found., and Substruc.| Use Modeled Value (5) ~ 571,658,504 0 §71,6858,504
Total device costs §71,658,504

[] Override cost structure

NREL | 15



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

FCR = TCC + FOC

LCOE = VOC
AEP T

FCR = CRF = PFF = CFF

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

NREL | 17



ME Performance Model — Results

* Results include Annual energy production, LCOE
» Heatmap of AEP by wave height, wave period

b [m)

LA wie

5 million
Capital cost 166.28 Smill 4,744 5/KW 0,19 5/kWh
- Device cost 71.66 Smill 2,044 5/kW  0.08 5/kWh
- Balance of system cost 81.22 Srmull 2317 5/KW 009 5/KWh
- Financial cost 13.40 Srmill 382 5/kW  0.02 5/kWh
O&M cost 6.39 Smill/yr 182 5/kW/yr 0.07 5/kWh
05 cost
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ME Wave Report Macro

« Generate report based on data in SAM case
* Exports to html
* Interactive plot tools

Capital Expenditures

@ Structural Assembly
@ Power Take-off System

@ Foundation, Maaoring, & Sub-
siruciure

@ Development

@ Engineenng Management
@ Eleclrical Infrastructure

@ Commissioning

@ Site Access, Por, & Staging
@ Assembly & Installation

@ Financial Costs
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ME Wave Compare Cases Macro

« Compare costs for two or more cases
* Exports to html
* Interactive plot tools

LCOE Contribution

Structural Assemhbly

Power Take-off System
Foundation, Mearing, & Sub-structure
Development

Englnesring Management
Electrical Infrastnucture
Commissioning

Site Access, Port, & Staging
Azzambly & [nstallation
Other [nfrastructure
Financial Ceest=

LZOE $/kWh

NREL | 20



ME Wave Report Template

« Pdf report template with performance and cost information from given case

System Costs

$ $lkw $IkWhyr _Value Type Opex (% of $5.431.317)
Capital Expenditures |
Marine Energy Converter
Structural Assembly 198,679,680 6,947 0.36 modeled 000
Power take-off System 44 014 128 1,539 0.08 madeled
Mooring, Found., & Sub-Struct. | 52,549 712 1,837 0.1 modeled L
Subtotal 295,243,520
Balance of System A0.00
Development 16,536,453 578 0.03 madeled
Engineering and Management 56558749 1498 0.01 modeled -
Electrical Infrastructure 21,459 932 750 0.04 madeled
Plant Commissioning 5,832,821 204 0.01 modeled 2000
Site Access, Port & Staging 4,010,065 140 0.01 modeled
Assembly & Installation 25,655 542 847 0.05 modeled B
Other Infrastructure 0 0 0 modeled . .
Subtotal 79,150,688 .00 Cperations P ——
Financials
Project Contingency Budget 18,227 566 637 0.03 modeled .
Insurance during Canstruction 3645513 127 0.01 modeled Capex (% of $385.965.024)
Reserve Accounts 10,936,540 | 382 0.02 modeled 4000
Subtotal 32,809,620
20.00
Total Capital Expenditures 407,203,840 | 14,238 0.74 000 | " ; \ " i L i 1 ! 1
§f f ff§§8;§;§¢
Operational Expenditures _5-‘ 8 2 a i & % E"-‘ ﬁ e
Operations 1,773,032 62 0.03 modeled = E‘ 2 T r = - B L 4 w
Maintenance 3,658,285 128 0.06 modeled = = E g'::' 5 & = E a !3
i £ 9 § E 3 £ 0B
Total Operational Expenditures | 5,431,317 190 0.09 § E E 'g ﬁ g ]
System Performance - 1 (-% o m = i
Annual Energy Production, KWh 59,434 320 & §
Capacity Factor, % 2372 ﬂ
Total assumed losses, % 7.00 B NREL | 21




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

NREL | 22



ME Performance Model — Future Work

Select dataset | West coast

Enter desired location coordinates:  Latitude Longitude | -124.2
End year (O) Download all years (1979-2010)

(O) Choose a single year

Choose download folder:

2010 (®) Chooseyears  Startyear | 1979

ChUserstmprillim/SAM Downloaded Weather Files

MNREL Wave Toolkit data is only available for locations in the continental United States, Each weather file

contains wave resource data for a single year.

See Help for details.

oK

Cancel

Source _lLol:ation Il Jurisdictior Latitude  Longitude Time Zone

DOE-WPT( 479519 b'Federal' 44.5682 -124.228 0

Year Month Day Hour Minute Significant Wave Height
2010 1 1 0 0 3.769469976
2010 1 1 3 0 3.687020063
2010 1 1 5} 0 3.429470062
2010 1 1 9 0 3.469340086
2010 1 1 12 0 3.537899971
2010 1 1 15 0 3.833400011
2010 1 1 18 0 4.90571022
2010 1 1 21 0 5.703320026
2010 1 2 0 0 5.70566988
2010 1 2 3 0 5.351449966

-8

Energy Period

8.788399696
8.916899681
9.237400055
8.975099564

8.97729969
8.659999847
9.579099655
11.20189953

11.7954998

12.0145998

Local Time Zone Distance to Shore

12353.165

NREL
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SAM Walkthrough and Example

SAM Demo



Thank you!

www.nrel.gov

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

Transforming ENERGY
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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
Announcements

The National Renewable Energy Laboratory (NREL) Solar Technical Assistance Team
New script Open: . (STAD Network is hosting a one- day trammg for state decision-makers on how to use
s = bdaia inform decisions. See the NREL State

Start a new project >

Open a project file

Start a new project or open an existing one.

Projects are stored as .sam files. Would you like to meet the SAM

. Ik fil h . f q q pn is free. These 30-minute online
Scripts are .lk files that store scripts for advance e e (T — Al e

analysis. bt connection.

The latest version is SAM 2017.1.17 r4, 55C 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\gacbo\Desktop\Temp\Marcou Mesa Project (200MW) - Disgen.sam

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

Help contents Ch\Users\gaobo\Desktop\Temp\SAM Barksdale thin fix 20 080217.sam
Check for updates...

C\Users\gao|

Quick start for new users » C:\UserS\gao

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

Registration About Quit



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

Start a new project *

Open a project file

analysis.

Mew script Open scipt

Choose a performance model, and then choose from the available financial models.

> Photovoltaic LCOE Calculator (FCR Method)
» Battery Storage
> Concentrating Solar Power

¥ Marine Energy

Wave
Wind
Fuel Cell-PV-Battery

List of performance models

Biomass Combustion

Generic System



| = AR R R

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

Marinee Wase, L0

Wave Encray Besu
itk 8 =g i tee §

Wave Rescurce

Wavs Energy Converter Fiter
Soame Ciey Sk Cauriry Labtuzs  Loegiude  Mearry Ausy Hombe:  fasesce Poser Fie Aethmsine Som Aimed Trew Tone  Dwbs Souece Frrns
Array CafWewe Centrel Cozst5outh  Lompor  Calomia Unibed Stabes. 34321 120089 NDBC 6213 m5 Geelly Soping  Sandy -7 Sende: SANDR0T1-7383  Offsh
T ikt Say - DOE Beference bureks Caromi Unibed Stebes  QLBOH 12428 HDBC aR2T2 32 GerHySopng  Sandand Cey -7 S SEWDAT M-S0
s Iarnathe' s P Fuge Fiawd  Mniih Camabne Lnikss fiwhee AF1S0 -MNRD HIHE. &MY hait Connitg hinpang Sy -1 tanda; SWARITAD =500
Bactinve Harth Heapnd  Cregon Unibas Gtwben SLEED0 AMAT HDRC S . . . 115-PET Pacih

Cantal Costs: Device
wantal Losts: Leic Huciave Soth Hesport Oregon Unibecl Slaten  S4567 . 1MEM MDEC 614 3152363 Pacifi

antal Coste: BOLC USACE FRE Duck Mocth Corsng Unibed Slabm 36158 T37E35  HDBC 240138 All of the inputs in SAM have 11573 UEA
= . o - U5 Mavy W Encigyp Tesl 5L, Karocho .. Hessai Lnibed Slel 2147 13773 HMDBZ S1207 315 T3
capsl Costs: Fnancis default values so you can get

S Costs ‘ started learning how to use >
Emencial Parame Ve rescurce Tle mame Toee ibeary | SO BARG02ET T Ses s _repounce Humo s Caloimin W H the SOftwa re.

Ernul Frequency of Orrureses =8 Sen Statas fram |ibeary

T = wwitvn aitsany pariod (€

Use these buttons to show different input SIS el e e

pages. The highlight indicates we are now '
looking at the System Design input page. _

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

Peobizbliy of dovinarl mive B Duaimvanaiit wive Fght =] DiwiinaaL vnire2 pediced |5 Fissiisiey sus M %

Limulate > '

HATILIEALE Wan: Eneouy Brcseure il
Parairslrics 4} T Crawk the heo and vk Beewee ba cheaes o ooeeie thad an your ranzder sithoot andieq
¥ Lo tra wearee ieapaice lisrery. hale that the melne dals abase shows data Pom Bl e ihe
Tbiary, reabfioen 1re Tk pou hisoss here 562 Hdp Dor 2ckakic

Cranme s snengy rennese s inetead oF rhoaong fme bhony




Source: File v @Add untitled v untitled (1) v

Marine Wave, LCOE Calculator

Blue inputs are values that you cannot change on this input page. They | Copta Coss pages On this pag
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 re costs

Capl'tal Costs: Device Input optl Modeled value User input Category cost
] Structural assembly | Use Modeled Value (8) ~ §198,679,680 0 £198,679,680
Capital Costs: BOS
) ) ) Power take-off system | Use Modeled Value (5] ~ 544 014,128 0 $44 014,128
Capital Costs: Financial
Mooring, Found., and Substruc.| Use Modeled Value (S) R §52,549,712 0 $52,549,712
O&M Costs

Financial Parameters $205,243,520

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

() BEREMEPERNMEEE: \odeled Value option is selected.

@ Power Take-off System Cost Breakdown

@ Mooring, Foundation, and Substructure Cost Breakdown



B sama 20000120

File »w {5,‘.,,3.: uriitled w

Marine Wave, LOOE L2

Simulate

The Case menu lists commands

Wave Resourca Creata report

wisve Enargy Con i for the current case. Click v to

Array Rename ity

¥ 3 -

| - Lame see the menu.
Losses D o Megs

- - Mewp

Capital Costs: Dey Mesp

Capita Costs Eﬂ

A case is like a worksheet in an
Excel workbook, it is a complete

m it set of inputs and results. A project
can have one or more cases.

Capital Costs:
ault values

D&M Costs

Finzncal Farameta

— x
Fheatowoltaic. Mo grpr

. — B sammziag
Location and Resource ) Specify o

Drerwmdined & westhes e from the NREL NSRDE

Click Add to add a case to your

Location and Resource Dowrlond Clik Downinad 3
. . wenthier file from
project. You can use multiple cases 54 ades the don
Macdule [ belows.
HSEDE Wap

for comparison or to model a
complex system.




Source:

b v () aad
Marinee Wi, LOOF Cabulaton

Wave Resource

Loszes

Canral Cosky Doviss
Laptal Costs: BOX
Zaptal Costs: Fnancia

Ok Cosls

Fnancla’ Farameters

Limulate »

nassl energy prazhaction 0 £ e =z iH

Bvrige pome pe dovie 12 R0 O3 Bl 1022 EWW ZE5 DA %
Symem cpacity 26,500 Y - Bolanceol mstem cost TRIMEmE LTSN DT SMAT

Capacey bscter 19 - Fnanzal oat IZNEmE AT 13Z Lkwh

| evelowd o ot erengy 4SR5 YR M58 et Sl Gl T LEAT 1LY WA

Use these tabs to view results in
different formats.

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

[t s

oot




Bl sam 2020.11.29

File v @Add

Marine Wave, LCOE Galculator

Z:‘J_L Lapiey> 31 Al S | <@, | ':‘ 1 e
Wave Resource

Copy to clipboard Save as CSV.. Send to Excel Clear all

Wave Energy Converter [Single Values. X |
Array © Single Values - a
[J Annual energy production of ar 1
Losses O Average power production of 2 sfiig }BOS cost (%) ‘ 17.3000
BOS cost (%) 'Device cost (%) 64.535
Capital Costs: Device [ Balance of system costs per unit 2 Fmanclal cost (%) | 71716
| L] Capacity Factor (%) (O&M cost (annual) (%) | 109925
Capital Costs: BOS 0] Capital cost as percentage of overfll || evelized cost of energy ($/kWh) | 445152
' [J Capital costs per unit annual en er |
Capital Costs: Financial M Device cost (%) Use these buttons to export data from
' [ Device costs per unit annual energy tables to your documents.
O&M Costs [[J Distance to shore (kW/m)

Financial cost (%)



E3 sam2020.11.29

Filew (add  uniitied v To remove a note, delete all of

Marine Wave, LCOE Calculator _ G

Wave Resource Motes

1 Power matrix from new WEC

Wave Energy Converter prototype

Mame Technology Type

Array RM3 Heaving Buoy Hydraulic Drive Floi
RM3  Oscillating Surge Wave Converter Hydraulic Drive Floi
Losses j Oscillating Water Column  Wells Air Turbin. —

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

Capital Costs: Add notes to pages you want to make

Capital Costs: notes for yourself or colleagues.

Capital Costs: Financial Te = wave energy period (s)
05 15 25 3545 55 65 7.5 85 95 105 11.5 125 135 145 155 165 17.5 185 19.5 205
Q&M Costs

Financial Parameters

602 983 1345 1605 169.3 1621 1455 1252 105 868 713

Bl 700 1304 1778 212)EENE12E) 1904 164 1376 1138 936

1024 166.7 [226000 [BEEl 2072 1741 1241 1S

Simulate > I_‘_

Hs = significant wave height {m)

Parametrics Stochastic

P50 / P90 Macros <




Source:

Click Help, or press the F1 key

Home Website Forum Email support Release notes ¢ tQ d|sp|ay he|p About Close

System Design

Shading and Layout

Losses

Results
Losses PVWatts

System Design
Capital Cq Hedis :
Concentrating Photovoltaic

Module

Capital C verter
. Array
Capital Cq 5;;1

Results

Behind the Meter (BETM)
Battery Dispatch BTM
Front of Meter (FOM)
Battery Dispatch FOM
Results
Wind
Wind Resource
Wind Turbine
Wind Farm
Losses
Uncertainties
. System Costs
SIMU “Viarine Energy Wave
el Wave Resource
P50/P30 ~  mMacre

~ Wave Energy Converter

W To choose an WEC from the library:

SAM's wave energy converter (WEC) model uses an electrical power capture matrix to characterize the performance of the
converter. This matrix can be generatad by a time-domain numerical simulation model such as the open source WEC-Sim
(Wave Energy Converter Simulation) MATLAB/SIMULINK model. The matrix maps electrical power capture to the
significant wave height and peak pericd in the wave resource scatter diagram on the Wave Resource page and should use
the same bin size. The WEC modeling approach is consistent with the method described in LaBonte, A. et al. (2013).
Standardized cost and performance reporting for marine and hydrokinetic technologies. 11 pp. Proceedings of 1st Marine
Energy Technology Sympeosium, Washington DC.

Unlike SAM's other performance models, the wave energy converter model does not perform a time series simulation of
the system's performance so it does not generate hourly or subhourly time series results cver the year like the other
maodels,

You can either choose a wave power matrix from the wave energy converter library, or you can import the data from a
text file or other program.

WEC Library

SAM's wave energy converter library stores power matrix data and some descriptive information for different types of
WECs.

WECS included in the library are based on open-source marine energy point designs as part of the Reference Model
Project (RMP), sponsored by the U.S. Department of Energy (DOE). The included reference models are:

=  Reference Model 3: Wave Point Absorber

= Reference Model 5: Oscillating Flap

= Reference Model & Oscillating Water Column

Related studies and supporting documentation for each reference model is located on the DOE Reference Model Project
website,
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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.
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See the “Getting Started” and
“Reference” topics in Help for
more details about SAM'’s user

interface.
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