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g oalode (5)l38le 5 5 liSleciw slallad 5 Lo Slas g b jguidr 13le (sla sl ljilesen Ly oMbl
o > Lo 48 Sl il o)l Slesew laawg py hal ae)¥ eiomen (din—gloj li2l 28 (2L))
bl o (gjlalely gy (ol jligtn odomn Slapiun § 4yl plio

LabVIEW- js s Matlab J35lp,5 1 SLRT (gl s c39 g0 (v yln ciliske (slayimr e |
s lmelSiylo]l ;5 a8 Kbl o i yle) e (Lot 5 Jghito s 95 NI ¢S, I RT
S 0 )l B olitl 3590 (ixio g (BB b3S 53 e ol

Ay g oSSl (g5luwdnd el sl ity gilwesly sl Gaa Joile aw | s 500 jlwdndd
2 9 Jise 9 995155 Jolod (S0 Sl i 05 9 PLC S g9y pr J 058 i 48 sy 0
5 ol i lisee gnel S 93 55y p I3ome yolar sl 5 @y sl Rhos Jus g FAST 08 ol (S5l s
92 sl (8,5 1Ly Jds 0,5 oo (gilwosln by g a5t bl )l ©jgar Joile aw cnl gl ClbLS)|
Gl i o) (sly] 5Ll iy g 395 e 00513 ¥ olse Slwbra 5 Yol 48 el oy
99,5 wolyd db e SYL pigdllasl L g 1555 slagm)es siladie Sl 3)50 457 oml b sle
2 e 5 an 15l (gl iblesens (gilwerly § SCSE ol 48 (et Lol o iz (Ses sl b LB
Caley Ly goad ooy oy S Lo g PLC S0 g9y 195 e J5iS it Jle (lgis 4 aiBl o o
o 1 S M5 48 jailan Loyl )3 58y 5 ks S5l 3 iy 4o b SSgp oS
Db g0 48)S Hl5) 55 bl bl ple g S e GleMbl Jols b basye

LabVIEW Lo ;5 1y sl g ls—s]5 cega FAST 08 JoLalS o5 gyt 4y Il o b 0l 3
5 J=bels il d clial cpn 5L )5 i (638l s Ll il 5ot oyl 29 b e 4By
o plS Cpgmar 5 il do JolelS awgy sl (KsSa G 9 048 (o b3 3)90 lalile 3 ionen
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D3y 5 o gu s (03 oy iwin— ylo (giluwdnd Cpa LADVIEW Ly e ;5 00 i 00 arwg Lol
0325 § 2310,y o (3l adle 1> ol (glyal s PLC (g9 yp S8 s (s5lodly 4y py (i
0950 Cpied LiSu ol )0 demd e muog |y oLall Beckhoff oSy s cla PLC clalas 9 ciiSo
Sl Gl g (giimes 4 Coled ) D9 e 03D byl Bad el S s PLC Lo Jbyw bli)l & sl

w2 5 )90 Slodnd 5)l38le s g (o))l

LabVIEW ,3 duds— o) & yguas [ial Cgs FAST oS Jslwls -Y-Y

Sblwg g 5555y Ly Sl 1o WSLs (Solidgpl 5 (Suolisd &Vslae 0u 5,5 0 45 FAST o8
LS ol Gl e il e 058 Ly A leaS sgls SRl (ool ol Jetdie wsl ( Sald 5 &
8Xe Jiile joaing ) (=l Lol (S A cwlie JhLels S g dg250 (SlaS A8 gacme Cunly o0
by e 3 FAST 0 dlyal sl (olnt Job Jlie flgie an g Jas Al Sowlus asbols o L
au Lol oys 1y joding la e o Matlah bwg |, sl e Ll as 51 |56 o) il o mex* cs,b 4 Matlab
Db od ! B paias yolay XPC-Target Luso )3 dsis—jloj g0

—oles 30 e ol slral 5 DLL sla s ls il o)l35,Ls (oUlss LAbVIEW 1581 o5 5 S5 3, L
FAST 45 JoblelS s, NREL ¢S, 5 b g (s w pomed 9 3,1 |) LADVIEW-RT Lo e > dds
4 FAST 48 LlelS 0550 ay aaldl o iy ool an [V Jecuwl asdl jLisl by e oyl o 1) (6l conlio
B9 oo 4313 sl LADVIEW 33la 5 53 1ol b ,jle a8 DLL cao s
JilolS (512 5 3,490 e Ll 1 =T -

National ¢, & lwe LADVIEW-RT a_cgaze )5 (s~ yloj Jole niwumw ;yls—e 4 PharLab
slacodgise L ads— Lo la Jsle pimaw sjlwodly .ol 48,3 )1, 8 slawl 5,5 INStruments
APEY Sl 3o Glity an ol o LaCudgioms ol ados ol olpan (ol (6)l330p 50 5 )8l
ot glyi (gjlwodly 9 DLL (slmasbolis 6,liS)L APl ol olad,S,LS 5l (S, 3505 0,3 WiN32
&g Lol el 03,8 paly 8 1, DLL (5)lis,L ojlsl PharLab .. sl o Ladsbols ool 3 oas ad )5 |5 o

23905 (gjlwodly ($3930 g polS job o (i lej s S slacudgioe 4 dng L) (el
Dgos dxgd S5 pl 4 WL DLL Lol pl&a o 1Y el

Sy lawgy s adlw Fortran LUK 5l JobelS s cowl yig FAST BWiLw ap g 5l 4
ol ,—oa Linker ;I PharLab & _og ay DLL glysawl g LINK g 9 55— odlai ol Yo Vo ase i o
DLL gzl ol g JololS 5l sy 5y S oalat ol Vo oA ase s cdlwg Slo <8, Visual Studio 4 goxxe
o3l> a_wgs DLL Checker 2015.exe ,l;-3lp,5 il s (sjlwosly AP L (6)55w wyp ¢ oo o
Dgad 03wl (a5 3590 DLL I olg5 o & plie 350 Ciyguo 53 93,5 oolaswl NI lawgs 0.

B30 150 (9 Jy5) 09,5 50 o)L Ke bawgs (g0l (o alinds glo Jlw o XPC-Target L o Ll e FAST o5 FlalS” (sl )
D95 3L )5 Sgzge EMSie 3,5 B,k g s MAthWOKS <5 5 Lulis IS aslls aie) ol 59 a5 a4 bl 8,8 & g0
2 Application Programming Interface
oY
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&8 Couw Olol I

Gl Eper s Sy g 02l sl I3 oo s 93 5] s o S Sialojl g JlelS jpbate 4y
Cter (i ay Jale i (65 Sl Ly il 3 iamar 5 DLL i (sl L loals
D)8 o 53 i 80 (pl (5)l58lc s Glogile ol > DLL L cuns
S ol e Cgr 2 Y ()] St o]

I ales e BT Al e (ol (gl 58lesin GUIS! 4 siols wdliiwl 3)40 sla blals a5 bl
Blas 5505 ealatwl (i £F (5)lare)XB4 L g (=t ¥V (55L020)X86 03lgil s 5l (sl sasjlyy L PC S
AV ]cw! ) b 4 odlatnl LB v Olasuie

e 1.6 GHz or faster processor

o 1024 MB RAM (1.5 GB if running on a virtual machine)

e 4 GB of available hard-disk space

e 5400 RPM hard-disk drive

e DirectX 9-capable video card running at 1024 x 768 or higher display resolution

e DVD-ROM drive

e Windows XP SP3

o 1024 x 768 or higher-resolution display

Cedf ol S 27 Y ()18 C S bl

Jds a sl a il 1) LAbVIEW RT s yle Josle pime (glya! (olg al G piu
o L lflecen SO SO )Bile L ccul p3¥ ol5dl o an (s ploj slaJole plu 08 (Sly

(113,55 ot i 3,30 (sloJilio & 1 5 355 S5 (gt 3390 385 s5b
stain—loj Joile calisee sladsuus ;o a8 cuwl slaodijhy (olome odimd Ll Cuven 2V O Jods by, @

x4 s a5l (g olome yb A4S WS o et (585 job 4 Jodo oyl ] 485 18 Sl 3y90 LADVIEW
Intel® & Intel® Pentium® 3l laossjls p oled sl o ¥+ VF 45 03lit] 350 dSuuns 4y dn 55 b .ol 00 Sl
Lgs o Sy Core i7 (Haswell architecture)

o] aSus 8" (gl Cawgn 51T & Jada 53 o asuie s 1 ki LU Ads o) piuw 4S8l @S @
los

Sl ol a5 Serial ATA(SATA) L 5 Parallel ATA(IDE) gg 5l Slys oo con s ' Couw Sy
450 1.99 TB

(85 o0zl Wlg3 o py (sLias 4GB 5l yiSlis LADVIEW RT gdly 3) el 4GB lziy 16 5, ,Slis 15, @

3L 43l 3939 T T sk b cubl g 358 Sluzas USB o5 G 5 Jslas :USB ol5)s @

! Hard Disk Drive
503 oolizal 5 3.5 inch floppy drive (1.44 MB) 5 olss ce USB & 00 355 pos &g 55 "

OA
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&S Sy PS/2 L g USB S asmio jl b pplo sy ' ooy @

Anlgs JSde s plop p (i plej Jsle wis o jlblesen Sl e e G plae ©)90
A

il Ca e (5,158 55 (g 5Lwvodlo]

S Cowl Windows XP SP3 ¢ _duds— yloj i So (g3l oly cpa (saloiin Jole piw
Lgi cuas Intel Visual Fortran Compiler 10.1 for Windows I ;| . 4 Visual Studio 2008

255 )8 hLpels o yiwd 3 5 oslaer 5L 300 (sla b 4lS sl p3Y dajLlolS” (s odlol 1 ey
3L 3yse ib g Al ot slaasloulis o ican s FAST 0S4 by oy .f90 sla 16 ol b L1 o)
Colwosg 5l FAST 7.01.00a-bjj.zip J-l 2o bl U ols5 o |y FAST 08 sla |56 asb o JololS ol
NWTC 4AeroDyn FAST laaig Jolis Job ol oygl cowss (LK) )ye0 4 [4]NREL o5y
315 58 bl Slo hLolS 5l Ciliseo slad ey 13 om0 & yemo 4y LIBS adLis sla |6 .0iL Library
62g) g (ssd o 0l adiey )l 29 b LB Lol B3 g eyl aSid g, 2 b g
Ll 0445 03)91 (u)wy )l Y & J?b )0 FAST J.:L.olg > [A:)Y dLﬁJ.AlB Jf .)9.;..:

ol acibsg 4 el sais sl VS_Correction.bat s L LS e ,Sinlpg SO SeoS dn pioren
P U el p3¥ sladsbolis jue ol yan au LIB ;i slsul g PATH ;o as by bLolS oyl 0,8 aslis]
ssnliio J B (C)cmsn S F O Jgir )3 Jb ol sls i 355 (55l JStio so) 31 JLlals Lo
Ll

Pl Lo bls oo S iulpg S SoS 4y FAST 0 | olalS a ] )b sloul cgs cslys
(C)cwsn 510 & Jgdn 3 oa b oy Lt (sle—ie L, Compile_FASTforLabview_Optimized.bat
a3y Jolbels anlys )3 598 50 ead S (cla Jol 1 oaliwl (Sg-So 4n dm LiSu 45 33,5 e Sl
g 50
JilolS (5o g, - Y- Y-

‘sl sl LB j5s 95 4 FAST &8

T Salyd bl 5 B 1l @

T it olppl by o ygo 4l @

) ol el p ples e 48 0l e )3 gl Sl (glisgazme Sl louls’ Sy g0 05 (gl by, 0

= 8 e dely JLasl )0 50 wlel b5 dw (ol 1o 09de g0 i sl g Sla 318 API Win32 S8
U ) 05,8 )8 oolaiwl 5yg0 dilg o d el g pLS ay pLS (lynl gl a0 Jluie loj 40 4 5,8
Ol s ) gt aelip g ams oo ploxl JLS363 Cpgo anr ]y p5Y sl Sls31)3 5 Sl 48
)L 4 Matlab o LabVIEW bwg 45 cowl g, lon ol a8 o Lo o FAST aSbols gjlwosly

1 Motherboard
2 Dynamic Linked Library(DLL)
3 Stand-Alone Executable(exe)
4 Epoch
M
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P2l el g o9 gilwesly | ead 8 Mol laigjlwand Glodie gy ol S8 & 290 485
I3 55 dasd )3 1) s sloyial)l pg ) ©yg0 53 935 dasMe ]2l BB o
uﬁL.ﬂﬁS B39 A S @E&Jbl)_;?|}1c;;lt> o=l g S UIWEP p . sla 5l 55, ool Cuwd @l Slgs
— il GlgS o gy ool S8 an )l 1y ods Ay sl gy dasd @ abasd b s b g cdBo
2,5 sy ly ol dyal plasl 5l G g 3903 1al 1) i MalS™ sl

L=V 0,8 Joe glad o oyl ¥ ods i o)Ll slacdB 5l o ya &yg0 4y FAST 08wy sl y
W35 oo gu sl gy 93 (pl asbl y> Visual Studio asly il eolazwl L =Y g floyd s 5l ealazul

Slosh 5 1, 51 JiuelS

U Sgd (Byme jhlolS 4 [\ 0S5 LS o ccwl pi¥ oS el ol 101 0,8 jasc e Joli ¢ JiLelS
Lo asby U ol p3¥ ol 5 o a8 slsol 1y .0bj Lo ol wdan puile oL 4 byl 4o 5 b SblalS
oy Olbls,l g alabls can, S s b ye Slowlbe ploul L idin Jole gimmm ialo ol o Yosus
2 Onoren Dyl 3959 dny oalatwl B asbols Uy g (lyal aelyy S .00) sla Job jd 5540 o i
Jr LmA_)l?uLS U—" 5 el P)\f A_wl.: ol odlew! P 4_401))) Fl_i..tb 50 ‘_,’_a.ol> sthd._:l?uLS )l c\&u)w
D38 )1y8 008 b e g HblelS s

— i 5Ll Sladas g Laasbols e ol slaas 3 (6w gud 9dm 9 &)y S @ Slles ) &S bl )
S ol g odmmy el 8 e oSOy 0 L Wad o 03D (glaiwd Jolb SOy elyd ! 1Y sl
5 e L ot (iny 45 155 oy piY )l 01 03,51 B & Jpin 53 ol (ol lsions 39 (65l
Jols B > cladas ol g 1yala L (CMDLexe) Loy ks b 3,5 5L pLSin )3 oo o)
5 p5Y b ol el LSS ol oas aibg il 0ad 035l ¥ o Jgas ,> 45" VS_Correction.bat
(cwl 3K

Jlasla basye llee Lo Compile_FASTforLabview_Optimized.bat J 6 I, !, , o L
D9 0303 inled g go 0133 Y=V Jgd ) assl

Compile_FASTforLabview_Optimized.bat clatss bl sl ams pliy —Y-) Jod>

Intel(R) Visual Fortran Compiler for applications running on IA-32, Version 10.1 Build
20100611 Package ID: w_fc_p_10.1.034
Copyright (C) 1985-2010 Intel Corporation. All rights reserved.

Compiling FAST, AeroDyn, InflowWind, and NWTC_Library routines to create ..\FAST_RT_DLL.d1l:
Compelete Build
LINK : LNK6004: ..\FAST_RT _DLL.dll not found or not built by the last incremental link;
performing full link
LIBCMT.lib(clock.obj) : warning LNK4@©78: multiple '.CRT' sections found with different attributes
(40300040)
LIBCMT.lib(clock.obj) : warning LNK4@©78: multiple '.CRT' sections found with different attributes
(40300040)

Creating library ..\FAST_RT_DLL.1lib and object ..\FAST_RT_DLL.exp
LINK : warning LNK4078: multiple '.rdata' sections found with different attributes (C0000040)

) file(s) copied.

I Linker
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el Jole niaes g9y s lyn) S glaslols a s el FAST_RT_DLLAI Job « slas ne)>
Dbl o (B i ain—loj Jole piuw) Phar lap ETS, 5o

Visual Studio SGé1,5 buwsw 31 e3liiw! b JolelS

1 48 dmd e S 1y LSl ) cdlsg Slo S 45 Jsame VisUal StUdio S35 aswss Loy
plosl aa)lSy @9 ] plalad 5 JololS g (g 35 Cp p3Y Slibos alS Loj 6y b e S
Sealoml (KpSa it ml e 0y barme () gl bl 1 g5 o0 55 FAST o5 Ll (gl 2
Microsoft Visual acgoe 1) 3,5 Jolels cles o 9 Jhlools clodass das s 5, S adl sl 0y
Dgr Wwled 3 Syao 4 5L 350 Slles iy amd o lis Studio 2008

L ofgp S csle L)

ol 3wl 059y 4y IS (sla L8 0938 Y

YouiiS Lasiye 5 hlels wlola LY
Yojg).;g cale L€

bl oo Sy Sl
oo 3l New Project a5 olsal b g o0 ;L Visual Studio b s laol asis 6590 S& célo sly
e olsesl Console Application go 5l o Intel Visual Fortran acgeses o5 5l auas 059, S ( Jold
JSi )9 bzl o (gl Name cud 3 FAST 5L g 00 wlsesl Empty Project cowly cow 5|

21
Project types: Templates: .NET Framework 3.5 'I H | =3
Intel(R) Visual Fortran Visual Studio installed templates
Console Application
Library [lEmpty Project [FMain Program Code

QuickWin Application
Windowing Application
COM Server

Other Project Types

My Templates

j Search Online Templates...

A project for creating a command-line application

Name: [FasT
Location: I C:\Users'\bjonkman\Data\DesignCodes \IVF_Projects j Browse...
SolutionName: | FAST IV Create drectory for solution

e

Visual Studio ,s sas 059 o cale-Y-) JSs

I Linker
e e A5 059 Sl (S 5 ileolS Slkes 4 il Iyt dcgerme ,3 |
2\
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6ok )9 (i loj Sladnd axgs

ol )[?g/o)‘j);« 4 LS glo s d"ﬂ)ﬁ

Sl gs Lol ol as ;135 5)5 0 Lo Josle 9 FAST uS cla Job U cul o3 wus 059, sl 5l e
SOUICe  dcgezme y25 )3 055y Jidbw 55y y= Coly ST L LS ol iy 09y )L ay jie (23 oS
I, NewFolderl o L, JLs a3 S Visual Studio .4 wlsl Add > New Folder 435 Files

D9 05 yoxd FAST by mo puol & OT AU sl ying a8 5 S dalgd asls]

3L J=l Copie 0y oy L ags olsesl Add > EXisting Item 4058 wois judss g9y cowly SISTL

.39“,

@0 FAST - Microsoft Visual Studio

Fle Edit View Project Buld Debug Tods Window Hep

Get News from Microsoft

Download the latest information for developer

Gl-a-GHD 68908 @ ] P Deby * Win32 ~ | @ moda_fun
g’ =]
2 || [5] Solution 'FAST (1 project) ,’ Microsoft* i
B i e « Visual Studio 2008
§_ () Resource Files
)i .;,_.‘_:
g

Click here to enable an RSS feed that provides regular
products and technologies. To view the Microsoft Priv:

Create: Project

Getting Started

What's new in Visual Studio 20087

Samples and Walkthroughs

Use

New
How Nin

039, idlo 4 was g 8 Lol -V-Y IS

@0 FAST - Microsoft Visual Studio

File Edit View Project Build Debug Tools Window Help
H-E-EE SRR -B-B b
CIEETEY

Start Page|

§ )
8 || [ Solution 'FAST' (1 project)
2= & rast
g i (CJ) Header Files
= i (L) Resource Files
)‘3[ - (3 Source Files
3 o
g ] New ...
| # | cut B Edsting Item...
53| Copy [y New Folder
Fe
X | Remove
Rename
:2; Properties

2593 4 39290 sla bl ()3938H-Y-Y JSs

Jlse et 255 039581 059,y dy 9 00l L5l 059, 4 byype sl bl oled LB oo 0oy 1

33,5 ol Y=F S5 )bl b wigd 4Ll 05 4 p3Y cclo bl 5 o ol ooles

£y
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Solution Explorer - Solution 'FAST (1 pr...
(oA Solution 'FAST' (1 project)
= [§ FAST
- (L) Header Files
- [_]) Resource Files
SR § Source Files
= (] FAST
. B (3 HydroDyn
. [#) FFTMod.fo0
- [¥]) fitpack.f
- |#] HydroCalc.fo0
- [¥] AeroCale.f30
- [#] FasT.fo0
] FAST2ADAMS. 90
- [¥] FAST_10.f30
¥] FAST _Lin.f90
- [¥] FAST_Mods.f30
- [¥] FAST_Prog.fo0
. ¥] Noise.f90
#] PitchCntrl_ACH.fa0
¥] Setversion.f30
] UserSubs.fo0
- [¥] uservsCont_KkP.fo0
- (] AeroDyn
- [#) AeroDyn.f30
¥] AeroMods.f30
] AeroSubs.f30
¥] GenSubs.f30
- e [#] SharedTypes.f30
B (3 Inflowwind
- [#) cTwind.fe0
- [#] FOWind.fo0
%] FFWind.f90
ﬂ HAWCWind.f30
¥] HHWind.f90
¥] InflowWindMod.f30
- %] SharedInflowDefs.f30
- e [#] userWind.fo0
- [ NWTC_Library
- [#] NWTC_Aero.f30
- [¥] NWTC_10.f30
- [¥] NWTC_Library.fo0
- [] NWTC_Num. fo0
] SingPrec.f50

] SysIVF.fo0

FAST 6555 s lumY-¥ S5

Y
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0liS biso g Jlols ol
oisw jlyetaie ol d 0gd plodl 0a S by s g JbLelS 4 bgoye cleddan L el p3¥ ds dls o )
FAST sU L (loyou, Properties a5 Lol g 059, pl (g9 y Gy SIS L 095 (550 jlis b

Ded o obles Property Pages

2

Configuration: |Al Configurations ] Platform: |Active(Win32) ] configuration Manager... |
Configuration Properties 4| Default Integer KIND 4

General Default Real KIND 4

Debugging Default Double Precision KIND 8

Forrn [T S A Visbles SAVE (/Qsave) =l
General Initizlize Local Saved Scalars to Zero Yes (/Qzero)
Optimization Dynamic Common Blocks
Debugging Structure Member Alignment Default
FrEpmacERs ) Common Element Alignment None
f:rtugzzerabm SEQUENCE Types Obey Alignment Rules No
Compatibility Assume Dummy Arguments Share Memor No
Diagnostics Assume CRAY Pointers Do Not Share Mer No
Data Constant Actual Arguments Can Be Char No
Floating Point Use Bytes as RECL= Unit for Unformatte Yes (/assume:byterecl)
External Procedures Initialize stack variables to an unusual va No
Output Files —
Run-time
Libraries Local Variable Storage
Gorienand Line Spedfies where local variables are stored. (/Qsave, /Qauto, /Qauto-scalar)

Linker =]

| OK I Cancel Apply

059y Oleglass o)qui—Y—a ng:

> G ) pizmed b oLzl All Configurations 4,35 Configurations i so ) asbl )
-4 5 eled 5es wlswl Configuration Properties > Fortran > Data a5 (53 jks Lo jl oy
255 pbsl Y= IS wiles b Cunly o sl

Configuration Properties > Linker > General a5 35 ka5l o) con o ) bixe
Do plosl V=5 S aled Wb cuwly Cuoms (slodin ;5 olod g Cl]

5t
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2]
Configuration: IAcﬁve(ReIease} ;] Platform: IAr:h've (Win32) j Configuration Manager... I
[=] Configuration Properties Output File $(OutDir) \$(ProjectName).exe
General Show Progress Not Set
Debugging Version

[ Fortran Enable Incremental Linking No (/INCREMENTAL:NO)

S Linker Suppress Startup Banner Yes (/NOLOGO)
General Ignore Import Library No
Input Register Output No
Manifest File R
Debugging Per-_u.ser Rgdlrechoq . No
System Additional Library Directories
Optimization Link Library Dependencies Yes
Embedded IDL
Advanced
Command Line

Resources

MIDL

[# Manifest Tool

Build Events Output File

Custom Build Step Override the default output file name. (JOUT[:file])

| oK I Cancel &pply

018 g o Slogai-V-5 S5

oy ESl

» ebles (L) 5)Ls 4, Debug cdls el i, LSl Release 3 Debug el 95 )3 059, <l
059 ym dinty st L g Slwbre gyl sy S2LS L ol yan eyl ol 4l 4 ams o | Lal plSin
9o 5D Lol Mg b o 3dgi S mpuw slysl cogs augy laaS ol > a8 cul s Release cdls .l
939 35 Loyl oo g ool slasl (clalas sanline LSal 9395 o caBgio S jolay aaly dlad dgng
RJRY

Build > Configuration | > jlRelase L. ¢ Debug ccJls g3 51 (G w09 ol cp>
0y iy oyl 4 g5 wlswsl Build > Build Solution sl g 51 ] 51 e 2395 wLsesl Manager
oy aalsd ales 1) 048 L e 5 hLols glaply 5 43 dalss Lles Output
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|
Shaw output from: Buid = % &

Lpommaee Build starced: Projecs: FAST, Configuration: Debug Win32 —-----
R} Visual Forsran Compiler HE 12.0.1 127 (IA-32)...

1>Build log A To Alsars jonk=an', CaY aig o 8% IVE Projects’\FAST\ FAST " Debug'Buildlog ht="
1>FAST - 0 & 1, 0 wa ng ?
== == Build: 1 succeedad,
B
(] Output |5 Find Resuts 2
Build succeeded

028 basye g hlalS' (293 0V S5

031> yiolod OULPUL 6,5 13 )] oo g abogryo ply cwdliw sLSim j3 Llad 4565 o 3¢9 &yg—o

g A dled Al BXE Ko L (lppl aoly SO cldos a S 35 3950 Cijgo 5 Colps )0 i Anles

d)l_wdﬁ.hw u_ﬁ_: J._.v‘y‘_,’_n 9 Cl ‘)_>‘ J_:lﬂ u.:LQ(u 4 J_)l.% u;l g 0 °)t>'> Coww gim;.) (59) 059 yawo 3D
A 1] JolS b o,

Fedn—ploj 12l sl B 5l gmels gy ls L -T-T

—obej sl QU FAST a8 o= olej lyal = 0dhe a0l (0ls Gmyss sl )l 3)90 55 Y 9o
S FAST a8 a8 Lol sl aal il 55 ) Jue 5 5951555 Jold (S0 S0l s | 385 Juo Sy >
sl Glej el an aiojls (S0 Sl i 3285 sl izmen g Sl Joye 5 VL (Slowloe @
S 695 3 9 2 LS 3 i ) 93 (=l bl calpb )l (4B 95 S0 B+ 390> 13 ) Gl Jln
Bl [ome 055l 93 69y p Silwodly & Wiejls g s e 031

5 Oms Candy (il g dalie QIS o) Ly (00Ls (e e plgis dn J)S sl ) nimen
wbilis sloaad) (S8l )15 o 5 @ sl Slas )il (S5 oo ay daste (gl 3 JLow)|
LMl I (ol o> by dS (o el 1y (3L g el 9 elie Sl g 0ailS SE sl
ol Jlao 5 €8l )3 535 a8 095 e gl ol ) (il el g 00 )l S8 i 4 iy 0
Cubly an jlwdud piwaw 4S0] gy cesy ol an o)l (o) caal (0L e 0 Sles o leMb
2 os yodar sl aiilon 3o g (adly S8 i S0 S |y Sy S pimnns (lgSioe 9 510335
Fot Sl oasd ilwdnd Gy |y (63959 la Ui 5 €855 1A 53 395 e 03laiwl (HBly oy S
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s D Y-A IS O o dn je Y genw (gl ;a5 Dy50 (6)]58] o Hlid L a4 S Cles 4 dngi b
St Bin el S 93 il Jlusand g bleci ksl ol jascie JSC5 y> 45 jshilon .35 e 43,5
6595 5 LADVIEW-RT Ly e 55 b g 3 Lo Slos Jao o FAST uS s lej (g5laworly (glpms
Do o JSis Matlab_XPC-Target Lo sw 3 Jiws g 555155 (S0l Jao duis— Lo lyal caa
FoelS S oy 09 25 0 a8 115 > 28 s (g5lusodly (gl U8 PLC S iy
il sla JUiSms islai 5 (sl (slmyiall a3 ficis g (S5 68 L lsis 4 ol
DS o ,yly8 oolatwl 350

Xpc-Target

Electrical Model

UDP

Host and Monitoring Mechanical Model(FAST) Controller(PLC)
+
LabVIEW Actuators and Sensors Model
LabVIEW-RT

St (g 33l il Sl ~Y-A S5

Dgd o Ay slwand sl 51 Gy 0 Slas g Hldle awyp 4 dold] )
LabVIEW-RT Gaa yguels -Y-¥-9

95591 1S 1 pSLe (Seelindgnl 9 (Seelind &Volne Joo s 1y Sl Coand o ytage
2 el Bds— o) ©ygmo 4 FAST 08 el yal 50,k 5l Laoy,s g cpyismlys gym lblwg g olouls
LabVIEW s o 1y s! sy el dIl J 1 S calw g FAST slaa S Lol (hgy 4 b3S Jad
asly, —in— Lo sas sl cags Bun FauelS a0 du sy ol )0 A )S TS
g 0

B ool (g )Us L
=plS plol ¢ iin o) winwms So ) S o Bl jalato ay Ban Sanals (gilweslel 4l
il p3Y i 4 pj gl

-bjee piwsw 59y »» LADVIEW Real-Time Jgjlo coas @

.k_é)@ - " C)‘ "lo‘.. Pl}}jl °
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B s ($9) 5 p3Y Syl g e loj Jale i i @

Real-Time _/yjlo cuas

Al 5 e A 3lg i 40 administrator (¢, U L laol sl Real-Time Jg5le cons jolato 4
Solitlesew slayelyd ls g jd coled o .cBby Joile cai 4 (Setup.exe) cluas Job S8«
23,5 Cual
Dy Adlgd o yiwd jd i s~ lej Jole wiwaw aw Real-Time  Jgsle cuas ploil b
NI Linux Real-Time e
Phar Lap ETS e
VxWorks e

Ciygo doy 00 (Byme Joole piumw dw I (SO cBud piamaw lois 4 odlaiwl 5y5 0 58l o 4 ding
9 cuas NI License Manager lawg NI <S5 jl 0ol Todlitwl 4ol ojlsl b cusl p3Y ¢ Jo5lo
A lej Jolo piw cuci
1l ) G S 4 sl

B s | by (sl USB jils ababls gjluoslel @

USB L (ol cap Gun s oo @

Bab i oo (gh) Bl @

d..bz,o.w.w.u u”[’)" (_;Lu USB ‘_)»19 ablsls L;)'L.uo)[of
P5d Jais (ljes i 4 USB 26 0

355 5t NIMAX o

(Y2 JS) 294 wlsesl Create Desktop PC Utility USB Drive 435 ToolS 40 51 @

IE‘ 2 My System - Measurement & Automation Ex_p_

File Edit View Help
4 @ My System NI Network Browser
‘g‘ Data. Ne NI Registration Wizard
Z 2:;"'::5 [ Create Desktop PC Utilty USBDrive | ruments |
&1 Softwary FieldPoint 4 ‘W
MIDrive 8 \j4gg ,
O Remote 5 NI-DAQmx Configuration » intto do?
NI-RIO Settings ces and interf
NI-Serial » lalled National
Soft Front Panels ¥ Ehannels or tas
NI-CAN ¥ brmyvirtual in:
NI-DNET *» Nlinstrument di
NI-VISA » ly device config
Traditional NI-DAQ Configuration »

! Real Time Operating System(RTOS)
2 License
% Boot
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Create Desktop PC Utitlity USB Drive wlbswl - Y-4 s
sl plo ()8 maouad j luebl cgn b dalgd Bls 4 GledMbl oles 95,5 salys cwyp |y il NI MAX o

b o aobl Slles YES 0I5 69y 5 SIS L anles oaly yioles Y-V S sSlen

Measurement & Automation Explorer l"‘"“""']

i "‘-.I Desktop PC Utility USB Drive
k.- 4

This utility will reformat a USB drive with a LabVIEW Real-Time boot
USE utility for use with a USE boot-capable Desktop PC. Make sure the
USE drive is connected to your computer before you continue,

Do you want to use this utility?

USB jils alabls caoyb collas asls) I i o] ply — Y=Y+ S5
JS ailen (gl oy il oad cuas LADVIEW Real-Time Jgjlo 5l aseus din (yljue winms (S5 p2 4555 j900 > @
Dgd o 030 isles Ha5 350 aseud bl Caa Y-
( Select Utility Versicn M

Version 20095P1
V 2010 [L]

15 350 d5ud Bl oy — Y-V IS

Do g0 03 inled Jlas 350 il aladls Gl cugs gloyoy o] > @

Select USB Drive o
Available USB Drives OK

D: Genenc volume (Disk drive - SanDisk U3 Cruzer Micro USE Device)

il il bl 0 oy — Y-VY S

Dgud oo o3l u»il.o.i uz.ls aladls S9y 22 29590 s Ll u,al.o.? Bl 9 Sldes doldl Oht.o.‘ol S d“’)’.‘;{. i @
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Measurement & Automation Explorer w

Creating this utility will delete all the files currently on the USB drive,

Are you sure you want to continue?

Sils dlsbls gla Ll oled G 3,90 55 ,u)lS a4y sllad] o5y — Y-IY IS

D9 g0 03 L Slles pladl )0 Cuddge ply ¢ yild dladls cooyd Cllas 3890 plosl jl oy @

Measurement & Automation Explorer ﬁ

| Litility program complete, Your Desktop PC Utility USE Drive was
V' created successfully,

ige Shlos ply = YIF IS5

USB b by cps Sio i pulsis

i el YU a5 Il 1l s lej Josle piu cal 9 Bid piu (gh)Soy yslaie &
TS Jb |y USB b 5l iy 5 ok BIOS! lagsis )5 cciun
A s (£ Sy

51t 1 alss Ly USB (SiaS s )LS595 oo iy minsms imsus (530101, 5 BIOS clasdsts pLogl 51 1y

A4S Gl (e gin S0 Gygmo o Yli8lp s ol Ded e 0l i b o) Jolo i (6,80 l58lp 5
Do oo 030 Y=V S5 5o

! Basic Input/Output System(BIOS)
ol oad 53 5,9050k sletsl, ax 3s yo ol ledas § BIOS & 5459 §5§.>Y
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118 National Instrument

RT reqﬁires a license. Refer to ni.con/info & enter "RT_Deploynent” for details.

iilable actions:

Boot into safe mode.
Reset network configuration.
Clear password.
Disable LabVIEW Real-Tine start-up application.
Fornat hard disk.
. Evaluate systen.
. Advanced ethernet optionms.
Reboot the system.
. Backup, Restore, or Replicate the Real-Tine systen.

Boots the system using Matioma
hard drive. [If there is no Natiomal Instruments Real-Time software installed
boots into safe mode so you can install software.

i oloj Jole w6305 158l 5 e o= YN0 S

i b oyl 5 g5 olsal " Format Hard Disk ™ a5 —m ccuygd 518 ojlomd 43S a0l
Slagats )3 assliy PoralS (1,5 19y L )2 L g 0dd coad geelS SO Swnd I (owd 595 2 Jole
odel YU jLS093 o b as  adis— Lo Jrole wimw il oad Glsws] cos Suwd (g9, p sjllel, BIOS
Aalgd 00l iolad pj Ay S dw (o Seuwnd gdigylizlw 4535 Ol jl ey 05,5 o (gjlaslely o
(Y=VF JSs)as

s> (loj Jele s L )l Y 055 gl daome a3 @
iyl So o ol g eyl (eled (2,8 ST @

hol gio s culSib g 8,5 0asdl @

Oldes pod a8 Glsal Ly a5 ol 5yl enl Coew S nd g9y Ol eMbl 8550

RS LS 3 Joole i x> plejen (ol dad 4S5 )90 )3 )8 STy Jl58le s an ) sauondssb
sbaylle s SoS any oS 38l 959 51 S8 4 59 CEd)ag CLsl Jgl a5 b )0 292
Ly ol JLS295 yamo a Y58l oy L5 aisl oasis slog) FAT coyd L Primary go i oyid,b G s opins )b

(S s ol g9y 1y Jole s 9 038 1y

a0y Jale a0 [y 31,0 <5 Oy 4 Crdad b b 058 e AU i b S Sas ilaie by sorisy & Partition )

D9 0 odaline
\'A
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RT requires a license. Refer to ni.con/info & enter "RT_Deployment” for details

pie action
joot using software installed on the hard disk.
Boot into safe mode.
et netuork configuration
lear password.
sable LabVIEN Real-Time start-up application.

7. Evaluate systen.

8. Advanced ethernet options.

9. Reboot the systen.

18. Backup, Restore, or Replicate the Real-Time systen.

Type a nunber or use the arrow keys to make a selection, then press enter.

This format utility operates on the first detected SATA hard drive,
or if no SATA drive is found, the first detected IDE drive.

1. Reformat the first RT-compatible partition on the drive.
2. Erase all partitions and create a single new partition.
3. Cancel format.

Type selection (1-3) and press enter:

Cous Suwd (ghinlilo 4 S=VVF S

(V=YY JS8)098 o0 00D Lisles pites b1 g9 Gl s 435 duw dn dl> o )
S s B opl 95 0o Sty b Jole s ST bawgs g Consl (028 i Jo S5 &S FAT s L6 @

5y oo ) Sl 5 o el BB gl S5 S by 3yt a5 ol Ml 5 5 ol 5] 5 ol
2, 3925 SleMb

i 5D it job 4 ol g Sl g 29 o Sludy ol la ole piuaw 5> oS RelianCe s ol @
b (Sae a B 1y leMbl 5 cusl laebs! LB 5 S alad blée )0 piuwws b1 opl 0)l05 3959 5909 Jols
S e

ol s iS5 5 @

vanced ethernet options.
9. Reboot the systen.
18. Backup, Restore, or Replicate the Real-Time systen.

Type a number or use the arrow keys to make a selection, then press enter.

This format utility operates on the first detected SATA hard drive,
or if no SATA drive is found, the first detected IDE drive

1. Reformat the first RT-compatible partition on the drive.
2. Erase all partitions and create a single new partition
3. Cancel format.

Type selection (1-3) and press enter: 2
1. FAT
2. Reliance
3. Cancel format

Please select the filesysten to format as (1-3):

g Jb Ll 4 by jo g1em VIV S

vy
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SLeMbl (6)ueSS 5 4d dnld (gilwand oled (L8l LS jlan yoxie (55 @b HIL (clapis )
—e il LS )3 0and o)) LMl any (gam lb o piod ) Cdgres Caa 1 Cund Sl iy
38 5] e b lgic & 1, FAT g

9 Sy Oldes aST1)05 058 e 03l alwd S jlada play i J2lb olsal ey
Do oo Couw Sauwd 9y p xd OleMbl Bls Cago (s pis )b

Replicate the Real-Time system

a nunber or use the arrou keys to make a selection, then press enter

This fornat utility operates on the first detected SATA hard drive,
or if no SATA drive is found, the first detected IDE drive.

1. Reformat the first RT-compatible partition on the drive
Z. Erase all partitions and create a single new partition
3. Cancel format.

Type selection (1-3) and press enter: 2
1. FAT
2. Reliance
3. Cancel format

Please select the filesysten to format as (1-3): 2
Using the Reliance filesysten for formatting.
MARNING! WARNING! WARNING!

The entire drive will be erased. All data will be lost.

A new partition will be created covering the whole drive and will be formatted
with the Reliance filesysten.

Do you wish to format (yes/no)?

Cap 3 28 i sl ) I sl plmY-IA S

2 a8l a (ol L i Colos 3 9 990 JLET S b g 3030 (gd bbb «lidos Wb 5l g
Hlad L aaad jlid |y gads 1)ls L aSle o platie g a2 o lis |y Sldas 4ol 39 0 030 Y-V IS
Ol Jole w095 lia USB (gjluloly (yn 53 4S5 )90 53 9 35850 240 (5ol i IS
85 aled cund 4 1y S e

JUisl g clagas a by ye Glides alls (s loj Joole wimn (g2l g Bad pis 2by 5l
bl A nlgs 3559 LIS axi o g o jl edliiwl (LSl g ui aaled sLosI NI MAX 5L 5l a sy
S 4yl SISl g 0l walss il 1) Joele pie Cunndg dn boje sloply Ll plos JSitales
(86 00t (st ;3L (oS Sl Sl S 9l g i @lie i e aliis (pl g dalyso
aol (SIS Gioled sl b g )87 L Jolss
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s: 4686574
Used blocks: 287
Free blocks: 4686287
Hriting boot record and chain loader.
Installing systen files
C:\\safenode. exe

The hard drive is now set up to boot National Instruments software.
After removing the USB drive and restarting the system, you may set the
systen’s network configuration and install software to the hard drive.

Inportant Licensing Notice: The LabVIEN Real-Time Module requires a unique
deployment license for each PC you use as an RT target. Refer to ni.com’/info
and enter the info code "RT_Deployment”™ for information about purchasing the
NI LabVIEN Real-Time Deployment License for Standard PCs.

Press any key to continue,..

silisle ol ply —Y-V S
S ylo 5 Bud s Olowlass
oy ly oY sl ypalys g 313 sl a5y b 51 |y Bid wiaps Sladss ol e NI MAX LS oy
Cal d9>g0 LabVIEW BI85 8D K9y 2 NI MAX (WY J:ls .b)f WY} "j

2,10 399 > yloj Bub e Eo5 9
Networked RT Targets e

Desktop PC Targets e
i L oo 4 105 S0 ) i ol U el ¥ Guia wiagw 40 JLail cgs 45 295 da g5
olalas s — NI Web-based Configuration & Monitoring ez & js—o ;3 5,5 ,I, 8 e
2> plsl Cg 5950 Su B2sb jl it ©jgo |y Bad i

B s (69 32 )l 3N0 5 et
LabVIEW Real-Time Software S oS L cdin piuwaw g9y yo adsl Oladas § 850 plosl 5l s

Ol 69y y= 9 d9—e5 J—Bitte Bud wiww 4 |y p3Y slayglys o Laliéle )5 ole5 o NI MAX 31y 5l Wizard
D55 el Cui a4 ) e b ¢ ddin— ol l58le 5 Wiizard asly sls) cos 08 cuns
NIMAX @by ¢l )
dbgye 05 59y 3 SlS L ol (sladegooma s 3,5 31 o Remote Systems ise Jo1s 5l Gaas a5l .Y
Software acgee ;g9 » culy SIS L LabVIEW Real-Time Software Wizard acb ;5 ¢l .V
01 b g 5 Add/Remove Software 4,5 ol 4
=y Laylsdle s 5l plas y o 5L an Lo e o 5 D9 0 031 yiolad 353 1y CBid i (g3
Dgos Bl b Bls Bud wiww (59,
Install the Feature 4,3 (cg, » SIS Jassjge 5l58le 5 cuns . &
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Matlab ,l5-8ls,— 5l SImPower yi s « S xS glapiwnw gjlwJis gl 1iad )8 glale e 5| S
Wl 9 iy @l cibw ()jL5 wenglia Jolod (S il sasite slaglall (9 Ll L i o) il oo
sla o ilo 5l (gyuize sla Jus il (gldy9 5 0 cle a1y IGBT lagisgw 5 (63520 Slylio ¢jgiloyae il
=S oSS s 1 WS Yolas Jos glyy 585 (ooie Jos sla hey a3l 5 cilises S S|
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0956 § SLRT by ey ads—yloej (gilwan i )il ca oy ay aobl 500,85 jLwan s o SLRT
Dgd oo dnb y (ilwand cpl (gilwodly Cas Buan PanelS gl

(256] e 9 SLRT dod ;U 52 (6590

3 ol 5l e g cel oais aslyl R2014a ass > 4 cpdol (SLRT) Simulink Real-Time ;) a_xs
Cal 04 &3l,) Mathworks 8 s &Y game b g @ aous ¢ 0 Jlo o

i pU s SLRT sy Slawyjop L cily s5 59 aseus ol 51 |8 a5 XPC-Target )il 4z #8ly 5
4 s g0 S | jotme S lyls aseud gl 5l 8 a8 55 XPC-Target Embedded Jy—ao .3,
Do oo ucs SLRT oome b g Cunnsd Juns jozmo (sl 505 g 00 a8lsl SLRT (slezlis

Simulink ;I y_iw )l XPC-Target pU o o XPC-Target 5ol axs 5L [l dblw as ang U
XPC  o3ly 3l cl ytpg piiis cIlae (3,5 o ¢ cs ol Olxi o )> el (gl 9 15b o Real-Time
Simulink Real- oly oz Ly S slogl j5Lo 4y Mathworks colw j» aJl .oy 5 eolar_wl Target
g g0 03y9] 35 XPC-Target oy 4 g1, ko Time

M=l dome ool (ccwl aiisly 5459 R1IASPL o)les 4 Matlab aJol slaas s I XPC-Target ;) 4
— 09 e 55 R2011D a5 s jl 9 51y 555 Matlab o YV slaase ws (59, ,o Los R20118 a5 i LS
D)1 ¢34 o Matlab s 5F sladsuus g9y p b VY sladses

S, b wly 5090 (ely |y XPCEXPIF jgi s pimen g R2011D ase s 5 oloi V-V+ JS i )
XPC- S81,5 Lo _wlg XPCEXPIr joiwd slyal il 25 0 odal o Losue Samel S 5 XPC-Target
Dgd g0 3 V=YY USS Billao . g Bu g0l GLLelS wleddais pldl ol Target

Gl Gua Jauel S ile axa o XPC-Target S oM awa L Bua yawolS ai Ly &jao
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1 Symmetric multiprocessing
2 Simulink Real-Time
% License
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File

EEIFL Y T |anﬂa areent[ataen] DA

<

Edit

Debug  Parallel  Desktop Wi Help.

Shorteuts (8] How to Add (8] What's New
urrent Folder oA ox
« R2011b » bin » ~| ol -

Name

Jx >>| xpcex

xpcexplr

xpcextractheader

m3iregistry =
registry
util
wing4
@l deploytool.bat
B insttype.ini
=l ledata.xml
4] ledata.xsd
=] lcdata_utf8.xml
Ll license. txt
[ matlab.bat
“ matlab.exe
[#l mbuild.bat
% mcc.bat
[ mex.bat
L mex.pl
(% mexext.bat
L mexsetup.pm
L) mexutils.pm
[El mw_mpiexec.bat
LI ProductRoots
% worker.bat =

Details ~

[ Stare

Select a file to view details

Press Tab Button

Waorkspace WO e ox
(] pof ] By W | | TP Select datato.. ¥
Name Value

a7 i ] v

Command History mo oA x

%—— 3/8/2015 3:12 PM -
D%-— 3/8/2015 3:16 PM
Xpcexplr
% 4/20/201 :19 Al
open xpctest
% 5/20/2015 4:15 Fl
% 5/26/2015 4:14 Pl
D%-— 6/17/2015 7:41 All=
Xpcexplr
CR €/17/2015 8:36 Al
xpcexplr
cle
xpcexplr
cle

XpCexplr jguss ¢ Matlab 1531 » 5 R2011b aseus j oles ¥-V- IS5

B =PC Target Explorer

ENl it 1 3

Tovm

File Target Application Tools Help
o X B> = |H| W

¥PC Target Hierarchy

TargetPC1 Configuration

= g Haost PC Root

B Compiler(s] Configuration

ServoPC104_930512.dim
untitled. dim

sposc.dim

TargetPC1

ool

@ Communication
B Settings

£ Appearance
[EL File Spstem

HB PCI Devices

= E DLM[s): C:AUserstMiladCobDocumentsiMaTLAR

BootFloppy  CD Boct | DOS Loader| Metwork Boot| Standalane |

Select a location

to create the CD Boot image

Location

|C:\UserstMiladCo\Desktop

Create CD Boot Image

Brawse |

Fievert

Apply

Refresh Enabled

Matlab 134l s R2011b a5 ;> XPC Target (o135 Lawly —v-vY S5
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Matlab ;4 o s R2011D ases ;> XPC Target oM atwd b i by 5l oo Bad yge0lS (ioles docbo Y-YY S

untitled 3 Dinitializing application finished
1812MB 3 ! execution started (sample time: B8.0180008>
RT single ! execution stopred at 168. 060680066
t ;'et 1, sSet to state " Interrupted”
1'9 .d g 2, set to state " Interrupted”
3F, sert Tto state " Interrupted”’
a. a1 H 4, set to state " Interrupted”
1.603e—Q06 ini TET: ©.800001 at time ©.530008
stopped i - BOBE13E at time 4.8408008

Matlab 1331 » 5 R2011D ases ;5 askys Ky elpnl 51 g B yigseols’ islod dociuo Y-YY S5

sl sl g 53 Mol S &y o 4y XPC-Target o 5, s Matlab L aial, R2011b a5 s Ls
o0 43yl Ll ais sl VL SLdlS Ly 55,8 4 il Matlab ,alls R20128 a5 ;> il
5 MolS & ygio dy ;S5 Matlab slaialy cses oyl 3 .l Microsoft Visual Studio a4
Gls el | man 3 g b o8 o ()0 GlacubB 1 55 gam glaass 3 5, g 1Sl e
5 L] Ll ) g win Ale olaealls Ll Ly S
S b Ta,\_;w s slacuilB g uus oles Ly XPC-Target 31,5 L wly R2012b s us
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Mainboard Description
CPU Intel® 386/486/Pentium or AMD® K5/K6/Athlon with or
without a floating-point coprocessor
Chip set PC compatible with UART, programmable interrupt
controller, keyboard controller, and counter
RAM The Simulink Real-Time requires 8 MB or more of
dynamic RAM

9 48)5 )la5 53 Cunlioo Bua gnels QL] gl o ClaaMe Giznen

Forels Olgis @ Glgioes ) QUGS o el 0ad (phb (g5eg) Ban o ianalS LI 6l SLRT o
Dy, 4 G

Dgd Iyl o YY de o Wb o FF Gaa sl ienelS SLRT I Sy sl @

Ol 4 aSl 4 iy S o Sluidy 1) (RaM) Gua jgeels dadls I ¥ GB Sl SLRT awn @
gl Gty Lzl e )3 > bl e Algice bl 0,8 Guai Bun gels (g9, alabls

D)5k b sl pslgd 5l ayse Lin b G 4 SLRT aws (slps! (gl Gua g0l
DVD-RW L CD-RW gl e

USB &lp> @

B o plyy e
J”Jf 2D

[ ]

Ls sl cwl 5 Sew BIOS ils Jate S axa o , ST 045 0 dlso] Standalone S5 oMy (53 y)LS
Cewd 3l oy slym ) BIOS ol ols 5 o Jolisio BIOS S (gl aad (islad (S a0 ] )5)
.J).g)lfd\g.\ﬁ.lfm

! Keyboard



DOI: 10.30503/nripress.2020.301 6oL e i le sledds dxgs

sy @Ulg5 S92 (Ll 5L 3)90 Bad SanelS g9, gl plaled sl peisle S cled 5
313 3929 35 hjee Poeels 59y 2 SLRT gl oslial b ol &

obls,/

(USB L ISA PCI) sljl a8 Jamre Sy dy ylsiee pimeel S Ly G pigeal S LU gyl ol
lajlislely kg L5 a bl (et e Cmwean )b anl ab oo ol bl o jls 4 4 ke
o S el A alisie S8 slacwcar sl bajlaslely 9-d Sley SLRT I3 8le )5 aSis (sl Jise

Sl e pj Oy
Intel 107100 ¢y &S sleJine (51, 182559 jlul ol . )

Intel Gigabit ¢y 455 lalise (sl 18254 slul o, .Y
Realtek R8139 asis sleJiwe (sl R8139 jlul ol
Realtek Gigabit ¢ 455 (slodave (¢l R8168 5Ll ol
VIA VT6105L PCl (¢ ps 45 (cleire <l RAiNE 551,
3C0M 90X ¢ pus 45 (sloJ e (5l 3CIOX 1l ol,
AMD PCnet-FAST (¢ yw aSis slodiwe sl RTLANCE jluil o
National Semiconductor 83815 (¢ 45 (sleJiwe (sl NS83815 jlul ol
Novell 2000 ¢y 455 (glodaws (gl NE2000 jlsilel, .
2545 3 39290 o Jie i o2l > Glagabit aSd laJae jl ol il (S S a4y Ly
Al ¥ g Vooled slodndy 4 bgiye

o > '« v v w 4

bl Olai
o=l L i Ban pisnnlS 69y o Jole pinne SO 90 ol 4o (5 SLRT as (lyal 6l
b plul Bus yiguels \w%lg Py g Sleadas LU SLRT cuslio 3 Slos (sl Jls

29 Jib it b (5550 08D Slacdle plas gl 083 s 50,5 i i @

ool 4S8 o Sleisy Hyper-Threading (sl 5l Gua jouelS S1 Hyper-Thereading joges Jld & @
And alS ) Gan iguelS 1wl Hyper-Threading 3,8 b ¢ b pué cubls

Sl plol Ban gnelS bl 3 1) o5 Slagals Bl e a)Sy g5 4 428 b iz

by Joo il )3 a8 8 & g, cilisee (slosbyy 5l ookl b Wl oo Ban gnelS & by oy pui @
) 045 ‘V.‘a.u CD K9y ERTY )lef Oy

Iy SLRT l38la 5 )lg5 oo ! gimdin 01535y ol Bun a0l S5 ol iz oiihy  Jluiiy Cobls @
)5 (S At Sz 5l 6yl o e sl

Ban euals USB oty (lgs oo «Sas8 ()l paiges (loj o (pliiws sl USB LLi)/ 50,57 Jlebyus @

D90 Jlb s

1 BIOS
2 power Saving Mode
% Boot Order

AN



DOI: 10.30503/nripress.2020.301 6oL e i le sledd dxgs

Sl slosiiofl

9 )138lp s din (Ljre FomelS iy o0 g Gljee FoelS 69y ym La SLRT I3 8l o5 i
A (o IS 12l 0lej 53 FsnelS 59y 32 ) S (63,8 b

Hgd ole) zj lee 1l SLRT I8l p 55 oo (sl 2] (6l

5,8 Gl b |y SLRT o s L5 (slndoiuss J133l py ol sloialy gllao @

Matlab (sl ljlases (olas Ygano o)l 5 all usly 42ls S92 55 3)90 SV gammo (glyy peino jomo Syl @
ool (San oo o b e plSin 13 5 355 0 1)) 4SS i & 50 4y g Aty Sy 5 o L Simulink
g0 Gl

Do s e PouolS g9y » pYL L .0 asws Net Framework ,L, o

SolS 55 0l cmiman 358 e olijee eeolS (555 2 SLRT 4 b slizo MICTOSOTE C 1LLaIS sl
ol g e ey Las > cal B8 ol (ol 35,5 sl sIrtsetCC gy b SLRT (el ol
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slrtsetCC setup
Select your compiler for Simulink Real-Time.

[1] Microsoft Visual C++ Compilers 2008 Professional Edition (SP1)
in c:\Program Files (x86)\Microsoft Visual Studio 9.0

[2] Microsoft Visual C++ Compilers 2010 Professional
in C:\Program Files (x86)\Microsoft Visual Studio 10.0

[@] None

Compiler:2
Verify your selection:
Compiler: Microsoft Visual C++ Compilers 2010 Professional

Location: C:\Program Files (x86)\Microsoft Visual Studio 10.0

Are these correct [y]/n?y

Done. ..

A allae JLlelS 0l cuas a1 g5 oo SIMQRICC jgiwd 1 ookl b ccucs 31 pus
Obiee YamalS 13 jaiwd ol shyal L as cowl sais solawl Visual Studio 2013 as s 3l o5, cpl p

2ybie 03 isles s plig oo ol sl

>> slrtgetCC
Compiler Settings:

Type = VisualC
Location = D:\Program Files (x86)\Microsoft Visual Studio 12.0@
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[5] call Library Function @

Function | Parameters | Callbacks | Error Checking |

Library name or path

G:\Bzz2\Labview! Fast\Samples\WinTurbSim_V5\
FAST_RT_DLL.dI © Run in Ul thread

Thread

@ Run in any thread

] Specify path on diagram

Function name

IEI Calling convention
FAST_RT_DLL_END ( stdeall (WINAPT)
FAST_RT_DLL_INIT i C
FAST_RT_DLL_SIM

Function prototype

void funcMame(void };

Consider using a wizard instead... [ QK l’ Cancel ]’ Help l

“Call Library Function Node” Sghy claass o ey —V-¥5 IS

[: Call Library Function Iﬁ
Function | Parameters | Callbacks | Error Checking
Current parameter
return type -
Mame
.
Type | Murmneric |Z|
Constant [
Data type Signed 32-bit Integer |Z|
Pass | Value IZ|
Function prototype
void FAST_RT_DLL_SIM(int32_t argl);
Consider using a wizard instead... [ oK l ’ Cancel ] ’ Help l
.

by ;&b gloglosS )l Slasdass dobo —Y-¥V IS5

‘ﬁu&ogw)ﬁ,w;ﬂ.\?pl)\_ﬁ&_ﬁ CeoMe g9y ) ST i Cuoms Cuownd > dmis oyl
U @l pU i ol ced el ool ) el el 0B ey Conw o Gliasiie plu g gy
.)94\0‘_540 ua?w.w u’l dmub;)i b‘).o.b
ol JobolS” sl s fles o FAST asdll o1 slaaobyy; 5l SO slaleoS,l 5l 28T ol
L).—J‘ )0 s )9.\9.:‘_@ ] 04 03)91 (u)p'_w}u » J._.”\lB u.;] L;b.;m .))_f 4_»‘)A FAST_RT_DLLf90
..LS)].) 929 ) c.:‘y l.: AAU).g ) dw ‘39‘3@ oD J)l&
o FAST RT_DLL_INIT (FileName_RT_Byte, FLen)

yoy
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INt32 g4 5l sace S0 FLen o5 legs )l aib o o oyl olyman am FAST (634)9 Jols pUs (sl 5SS
e FAST RT _DLL_SIM (BIPitchCom_RT, YawPosCom_RT, YawRateCom_RT,

ElecPwr_RT, GenTrg_RT, OutData_RT, Time_RT, HSSBrFrac_RT)

Es 9 4ol Lmoys e Ul 5l oY anl)l & Jols FAST_RT_DLL_SIM asbyp; (slajlogS |

Jie a5l @ygo 40 FAST 0S5l 2,5 )3 (SilSo joo 5 gjlwanis po 4l Jods an 31 jaelyb adl o
e FAST_RT_DLL_END ()

UDP LL)/ Jsjlo
5| “Protocols” ai_w> p UDP L aSs L I UDP LL_s)l 5,k 5lesls e 8l yd o Jlw)l o laio 4y
g b o odal e Y-YA IS pa S LaSs b oyl g b o odlaiwl “Data Communication” i

.“UDP Write” 4 “UDPRead” .“UDP Close” .“UDP Open” ;| x5 s
Sygm o L b)) sl Y Jlasl acwlis o oy las 3y90 &ygy wydl ccdl s Ly “UDP Open”  Sols

Cyam jl0ald ((g3g59 00Dy plw oy iy g Jluall awlis <8l s Ly “UDPRead” Soly i3 o jariass
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..Ub)go asls bb)lcbsob)f

UDF Open
net address UDP Close
port connectien 10 connection ID e UoF connection ID cut
SEMVICE NAME i I—port . Xm
timeout ms (25000) " e error out error in (no error) M2 b 101 QUL
error in (no error)
UDP Read UDP Write
connection ID 52 o cennection ID out port or service name
max size (548) b data out address
timeout ms (25000) B orror out connection I.D connection [D out
error in (no error) port data in e grrOT QUL
address timeout ms (25000)

error in (no erraor)
UDP bLls,l L ke dLhkSﬁl.g =Y-¥A U

Y=0+ JSi ¢ V=¥ S, Ll Hlislow 4 u b 03l anwgs LADVIEW Ly >» ;> UDP_Receive.vi

ol 0 00l ylis

1 Connection ID
V¥
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connection ID Jao o000 00000000000 000000000000000000000000000000000000000000000000000000000000000L0 ~annectionlDout

5 Wait To Receive Read Sender Timer Read Echoed Timer |
Iterate & Convert Data
N
480 UDP Read [g]Unflatten From String el
T dataout - EchoedTimer Data

timeout ms (250) 8] Fibe] n —1E0E]|SenderTimer v %Iout
152 i ==
error in (no error)

o, OO0 OO0 00000000000 0000 MO 000000 000000000000 0MO00000000000000000 Doooo00oo0o00oo000oo0o00on

Datalength
T32
|<Plittle—endiar1 'I
UDP bLLs)l 3,k jledls cdl s Jg5le V=¥ JSs
IP Address Port
HS{ZE UISE
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEIDDE\DDDDDDDDDDDDDDDDDDDDDDE|DDDDDDDDDDDDDDE\DDDE|DDDDDDDDDDDDD‘DDDDDDDD&DDDD:
Check & Correct Input Data Array Length Flatten Input Array To String Add Header And Concatenate Data Send UDP
Iterate Through Data and Flatten
error in (no error) N
IE [ |
™ True Vt
Datalnput If Data Length Is Less Than Required [F]- Timer ; length
i connection ID out
=H I H Flatten To String RecievedTimer Message Sm]
— I = ™ lerrorou
peas]

OO00O00O000O0O0O0000O00000000000000000000000000MMOOOOO00000000000000000000OMO0O000000000000000000000000O00O0MOO0O0O0MOOOO00O00C
byte order (0:big-endian, network order) connection ID timeout ms{(25000)
|<'Iitt|e-endian'=

UDP L3l gayb ool Jlos)) Josle —Y-0+ IS5

Vo5
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SIPLC )3 Uy wiausms 5 FAST 58 33 iympes Jico 5o o0l Lyl (6l cd 4tiS M5 a8 pobuslam

slaSe Ll “Maim.vi” a ol y > bl o), 3y cage jolae ol ay Dgd o odlaiwl Jb,w bL)|
V-0V JSb Dg—b s o3l “Data  Communication” &> | “Protocols” iz ,» “Serial”

VISA Configure Serial Port

Enable Termination Char (T} e

kermination char (0=4 =", VISA Close
timeout {10sc)
YISA resource name YISA resource name ouk VISA resource name

baud rate (2600)
data bits (&)

parity (D:none)
error in {no error)
stop bits (100 1 bit)
Flows control {0:none)

errar ouk error in (no error) error cut

VISA Write

VISA resource name out
= read buffer
bem error out

VISA resource name
byte count
error in (no error) ==

VISA resource name out
return count
B grror out

VISA resource name ~
write buffer
error in (no error) ==

s byl 5 o3lital 350 (clacSsly —Y-0) S

Erm e 5l o] ealass g 5135 5 yg0 Jbyw oS5 ,> cpni glym “VISA Configure Serial Port” sl
5 aelipg ol 3 9500 LS e Sl S caails by (S LSG Ll ploj Sl Il (6sS ogl
Ly 4 5 Lt caadls SIS (L0 sl ) o) e jLLasl Lo 8> ANOY- - (53 o 35L
5 0y90 0L5 > “VISA rescource name” (53gy5 33 yitrod ol 00l 48,5 a5 1> (508 i Jlide
D oyt ] “COMI” sl 3 &S

Jol 3y5—0 33 - 1ai dya 0 JUyw ol S pls 8l Ly 55 “VISA Write” g “VISA Read” sl»Ss s
VISA Sody il Ao o AL 95 1 ped 2050 0 Ly g 01l (T an bape 3L I, Laeoly
ol 1y Juw L)l S adls (sl Y-0Y IS 0l o 3131 g i | odléiwl )90 oL5 > Close”
L jlas g ol (gilwdnis sla Jao slyal Sloj ails 5l 2,5 s pl b ads M8 oS jshailer a3 0
Ams L ol PLC LS Sloj 093 45 Lol 15505, o PLC L odly Jals dau Lavodlsy cye y9lay Lol il
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1 Baud rate
2 Parity
3 TimeOut
VoY
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DOOo0000000N 0000000000000 0000000000000 0000000000 0000000000000 0000000

millisecond multiple
B [

SerialVISA SerialSend.vi

SerialReceive.vi

VISA Close

Timeout(ms)
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pooo

ik

DO00000000000000000000000000000000000000000000000000000000000000000000
SimulationEnded

Jus bl ) (s )y3,1 il —¥-0Y S5

plzdl “Serial receive.vi” 4 “SerialSend. vi” &_slyyp; 93 o wes ool 8l 5 Jw) Gl _les
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Search For Header

|

Enabled ~
Check For Timeout

error in tHEErerT
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) J é

W[True ~p]
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DeScaleData

Upper Bound

DataDeScaler.vi
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PLC Data

Lower Bound
Tooi}

pl

T
¥ True 't
If Header Found

fou]

sNsNaN=NslsNsl=lshs Nl RuNsNsNsls]

Eoooon

HOOOOOPD OO NOOEO0N0RNN000
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Read Data
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H
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error out
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IsDataValid?
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Data
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InSig
float32 71=0.0;

float32 22=0.15;
float32 w; OutSig
float32 Numc1; ] e
float32 NumCZ;
float32 DenCl;
float32 Den(2; SigF

float32 K; 0 0
float32 NumD1;

float32 NumD2;

float32 NumD3;

float32 DenDl;

float32 DenD2;

float32 DenD3;

w=2*pi*freq;

NumC1=1/(w*w);

MumC2=2"21/w;

DenCl=1/{w*w);

DenC2=2"22/w;

K=(4*DenC1+2*DenC2*DT+DT*DT):
NumD1={@"MumCl+DT*DT+2*"NumC2*DTY/K;
NumD2=(2*DT*DT-&*NumC1)/K:
NumD3={4"MumCl+DT*DT-2*NumC2*DTY/K;

DenD1=1;

DenD2=(2*DT*DT-&*DenC1)/K;

DenD3=(4*DenC1-2°DT DenC2+DT*DT)/K;

OutSig=-1*{DenD2*y1 + DenD3*y2)+ NumD1*InSig+ MumD2*d + MumD3*x2;
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Could not open project/library (no valid project/library file)

EN = « I T
[ [ONLINE [0V [READ

o2lizl 350 PLC g3 Dl V-5 JSs
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ALl Y-Ye JS s s slen Task Configuration asgesxe 45 4 Standard pls as cuowd S g

09)5 1 4 5 st S Append Program Call a3 Glsal g ol 69y o S coly Ly 25,5
ol sla POU jlProgram Call isu j5 1) y 15 5590 4 el 4lg5 o 98105, 5 o 48Ls) Standard
@SS yle; (Task attributes oy oy 5o,k 1ol a5 5y5 0 @IS ()l S Glsal (gl 08 Gl
S SIS LS ) plool L g at_sg THXMS & ye—as INterval i so ,> properties ,sLs g,
NESIEECRENY PUNIPESINPE JUIR P SPUPS N JIRE PR P U NP WSe

Sl S o LU @S pl Sloj S bl 0
! TwinCAT PLC Control - WDrkingPrugr;;8—4—94.pm" - [Task cunﬁgu}alion] EIEI&J

o (=3

5 File Edit Project Insert Extras Online Window Help

Bl 0@ e S S ol
B @ Task configuration =~
& @ Standard (| FooemGl l

% Resources
B[] Global Variables
- [1] libray STANDARD.LIB 56,38 12:0:
- " Alarm configuration
- m Library Manager

m Log
- " PLL Configuration
- @ Sampling Trace
e nfiguration
5 Q Watch- and Recipe Manager
3% iotkspace

Program Call: |

1 3 —

4 < [ 3
PO.. |3 Da. [ vis. |2 Re.. [

[GNOME [0 [READ

ASS iy 5 (gl 00l ALl Aclyy (Sl )8 Y-V JSS
TWInCAT 13810 5 ,> System Manager lusw

System laswe 5 o0 1,8 edlaiwl 350 alaio sla 5y (i 425 gl PLC Control ey a5 jglaslon
J3dlects ¢ PLC Control lases )3 ouds dides 4ol e bls)l ¢ pismad ¢ (5l 38lcown )it le 30 Manager

Wled o Cupde )
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B Untitled - TwinCAT System Manager = | B )
File Edit Actions View Options Help
D& | |63 B |=lee v HFB(BE &% BEQ 2] @02
——
General
B PLC - Configuration enerel | Boot Setings
= V0 - Configuration
BB 10 Devices o TwinCAT System Manager [ Choose Tomet|
- &l Mappings s 211 (Buiid 2033)
TwinCAT PLC
v2.11 (Build 2038)
time limited to: 12/12/2014
Copyright BECKHOFF ® 1396-2011
Registration:
Name RAHIM
Compary tiger
Rleg.Hey. 47FE-4A13-37CE-9CFC
Ready Local (192.168.234.1.11)

System Manager 153l 55 e Y-V JSs

D905 o)Ll 5 3,le0 4 lg3 0 System Manager by oy yioges
e (5l 9 bl )| dnclS lodr da)l38l s gy g ormlie @

295 89929 SO L Ay (glaysie oy L) ()15 @
PLC cslagy o5 L2l o
955 5 8955 S 4 Juate sla LK polie OJ)U odalio Sl @

by e 53 0 &g 4l 35 5 EPC Ly b5l iy mad 39 3o plond (Sip S J 3L sl
255 52 [B] 4 plgie Sy o8 55y 2 29> 5 59925 melaid 096 (yizxen 5 PLC Control
PLC ,» Jy85 S tslw-Y-F-¥

A Cowl oad odlaiwl Bl 5 (s Sely cdsliy )i lw aw ya JIPLC 8 piuw 4ol p by )
Ay (oo )8 Sl 03y &8l yd g JLuo)l =¥ g S =Y () lg g -V JUKimw (2o JSs ) aan B
ol 04 0313 L5 PLC (3 ous dtiigs oy jlislo Y=YV S5 o

oo @ISO ¥l a ol p col (ase e Cwly oo Caand )3 Y=YV S 0 a S jglailan (e ixed
4l (o VLl Slej S (o pieS 03,5 e al lome (Sloj S o L S o oS cunl ol JoSts
welasl ojl s o A B 3 gl 033 g by &9 iles 4 aS P_SerialLinecontrol asb,, 4
P lealy il g Jluwyl 8L as ooy Syl g (g0 odi s 4 45 P_SendReceive 4ol .ol sais oold
5 oilangm slmasliy 2l yl, 8 a sl o ¥ Sloj IS Ly (2S5 )3 )l o o o g Bl
Y ej S L lS5 53 58 aslyy g b lio WY (leg S Ly Gl oS0y 5 U 20 JS3
Wyl 518 agl Lo
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B8 TwinCAT PLC Control -

g

B File Edit Project Inset Bxtras Online Window Help

Blee e |

Bl (@ Task configuration

S POU Taskattibutes
B-E3 éondlt\omng -(% ControlSubsystem l
B3 Fiters PMANG: Narme: [SesialLineControl
FE_FIRFilter [FE] - SerialLineCantral N
-2 FE_IR FE] | 2 P_SerialLinaConralf): rcrit(0. 3 o
_LowPassFilker endRecaive
FB_LawPassFilter [FB) B (& SendR Type
~[Z] FB_MotchFiler (FE) . +[F] P_SendReceive(): ® cyelie
F_Conditioning [PRG) B & Supendsory -
s B P_SupenisonTest) -
F_StateDiagrami);
F_GainScheduling [FUN) - i g 0 o)
FE_Derivative [FE) ~[8 P_Conditioning():
- Properties
FB_Integratoii (FE) Interval (o.g. H200ms): | THims ms
~[Z] FB_FDI [FE)
—[Z] FE_PitchCantrol [FE]
~[Z] FB_RateLimiter [FE)

-] P_PitchCantral [PREG)
B3 Taque Control

—[Z] FUM_LookUpTable (FUM)
P_TorqueContral [FRG)
B3 YawContiol

~[E] P_vawController [PRG]

- |2] P_MAIN [PRE)
F_SendRecsive [PRG)

. " P_SerialLineContral [PRG)

Ela SeriallinControl

(2] FUN_SndDataPrep (FUN)
F_SendCOM [PRE)

~[Z] P_SerialLine [PRG)

I':'Ia Supervision

~~|2] FB_Optangle [FB)
FLIM_Testéctive (FLIN)

~[€] P_StateDiagram [PRG)

P_SupemvizoryTest [PRG)

PLC 13 J S s doli il Sl ~Y-VY JSCa

Jlpw bl ,f (gjlalel - Y-F-F
Lo Slos a9 duwle 1y p3¥ (IS loyd W ygunins | 0ad (6,Sojlasl glaodly cdlypy U J,muS piaw
VO 2 Sanel S 1 bayg i g Lo Slos Jio (o La5 5)5 0 jluwdnd (g)l38lecw it 5 amd o JLis]
St 030 QLI PLC 13,5 o g0 Jlyo b5 o 51 8 PLC Ly o b5 5 a osjlosly
o il ey ol Ao bl e el By y 20 PCCOMPOIT a4y a S U 1o olS 0 S (gl 8T o
Jbw L5 sLlse 3l (S5 b e ELB022 )L 5 5le (600> SLsl by &,LS 5l onlie il
U oles—e PCCOMPOIt o5 )3 5,k 5 4 jokas sl )]y 35b (cligg ELB022 ,LS" 4 PcComPort
Sl Colb VY Slhs ELB022 )8 (glys jlade ol ol Jlasl S o 0 1) ool <ol YY

Serial Line Control Jg5W

Joile g o cay b i lisee sla el gl g5 TWINCAT asly j5 03ly bl ys 9 Jluw)l (6l
so-b an Josloe oyl gy e LS a Jb iy &yaay odly Ll 5 gan,lidLw cp> Serial Line Control
Y 9y = i)l cgr g aily Jlw)l Bl i) Jlawjloaly g 035 bL)I 3 (S0 528 4 L it
2L 9y g oid ity (38 Y 5l Jgile ol bawgi s (8L )3 03> eiomen Amd (e B (S5
23,5 8Ll aslyy 4y COMIIBV2.DID aslbuls” cowl 5L Josle ol 5l edlawl (glys 30,5 o 0,08 €l
Do oo o ) O yguar TWINCaL ol )5 )8 ) (sl y

Library Manager s TWINCAT PLC Control e co cuw owb > RESOUICES cuond 5l Il )
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2S¢ ol Add library a8 ¢ 53,5 SIS cunly 5y dbor Cuonnd 3 b ailsolis” 09380 (sl Y

23,5 8Ll asliyy s Lo 3,90 (sl AllS ond b oy 5l LY

i) Fle Edt Project Insert Extras Onlne Window Help x

Bles(E| D@D (25 % |2 558

STANDARD.LIB 5.6.98 13:03:02 FONCTION_BLOCK CTUD -~
2 Resources (= CounTer Up Down =
(1 Global Variatles CV is decremented by 1 if CD has a rising edge. g

. CV is incremented by 1 if CU has a rising edge.
L exeyy STANDARD QD is TRUE. if counter is 0.
({8 Alam configuration QU is TRUE, if counter is PV
il
; NPUT
- BOOL: [* Count Up 7]

PLE Configuration - BOOL- (* Count Down =]
(3] Sampling Trace Froperties ... AtErter  EGET: BOOL: [~ Reset Counter to Null "1 L]

Task configuration [ 2
-3, Watche and Recipe|

¥ viorkspace

N CTuD
-] SRIFE) A~
B3 Court —Cu - BOOL QU : BOOL—
E_'_ e —{cD - BoOL ap : BOOL—
CTo(FE) —nzsnzsou CV : WORD—
—LOAD : BOOLL
—PV : WORD
Loading library ‘CATWINCAT\FLC\LIB\S TANDARD LIB"
<
¢ >
[ dds another lbiary o the project [Terget. Local (127.286.256.1.1.1], Fun Tme: 1 |08 ElE

S SS9 381 gy Y-V S

STANDARD._LIB 5.6.98 13.03.02 FUNCTION_BLOCK CTUD ~
52, Resources [ CounTer Up Down E]
(1 Global Variables Chssaaa ng zﬂﬂe
(3 library STANDARD! _JJFina egs-
= Look in: | (3 Lib ~ = B
TFlog ; 53 chrasc.ib COMIbYZ b F PlcHelper b
{E PLC Configurstion Chrésedslbx B PlcHelperBC.Ibs
(3 Sampling Trace 2 oMby [ recsfe.lbe 44 PlclbsScit b ! to Null 1 v
Task configuration COMIbBCSB.Ibé “d tecsfc lib 4 Plcsystem.lib 3
\wateh snd Reci = comibBCest. bt 4 Pleads lib =) PlesystemaC. e
r ipe| o s "
32 viakspase COMIbY2 b6 3 PlcEvert b standard Ib6
< | >
File name:  [COMIv2lib Open
—— Files of type: [ TwinCAT PLC Control Library [* i) | Cancel
2] 0u : BOOL—
) 0D : BOOL—
Library directory: [camwincaTspLCLBY ~| bv:worn—
ERJCTUD (FE) —IPrworp——— @@ |
E-423 Shing Functions
CONCAT [FUN)
DELETE [FUN]
1
Loading library ‘C:\TWINCAT\PLC\LIB\G TANDARD 1B
<
d < >
[ [Target Loval [127,255.255.1.1.1), Fun Time: 1 ONLINE [0

55 390 Aol Clsasl ~Y-VF S

SerialLineControl | /y;l L5 Lo
o=l sl st Ca o 4y aebl 3 a1y SerialLineControl Jg5lo Soleis Y-VO IS
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SerallineContral
—hode Error—
pComin ErrarlDi—
pComCiut

SizeComln
TxBuffer t-
FxBuffer &

TWINCAT 5 Uy bls,l Ssly-Y-V0 S

dl)_) ol u)_:)su J_;ls u_Q.LDm LSLD:A_A ch.s)_w ]ol_ﬁ)‘ 69_, 9 odla_wl D90 Jl.»)_w olj)J A dluw :Mode
e iy 35 g 43 MO i i o5 o0lical ELE022 (olsy) Jgilo 5| (85 Jlio
Mode :=SERIALLINEMODE_EL6 22B,

Dgul g0 Ly yal 5 G yguar D94 g0 o3laiwl PCCOMPOIt o5 s 5l a8 s (gly yuxito o
Mode :=SERIALLINEMODE_PC_COM_PORT
S8l s 5lenly bl (ol aS Cnl (it wydl gols g cnl I Ll g4 5l yusie S :pCoOmIN
ol wpd] sl oais Gy il 0003, asiie MODE (63459 55 45 <8l yd 9 Jluwl (gl oais odlazul
sl wl ELB022 )L 5l =8y Jlso (slyms 35— 0 031> pCOMIN (539,9 4 ADR() pls dbwg 4y yusio
Eom il ol oa s a8)3 y Las 5 0ol 8l (gl INData ol a6yt 30,5 o (5,8 il g

Pgde Gy 5 Oygar Joile (nl sy INData
VAR_GLOBAL
InData : EL6inData22b;
END_VAR

Do oo Ly 5 Cjeo 4 wite Cpl sl SerialLineControl &b ,» pComin
pComIn:=ADR(InData);

Jlo) g 48 sl (g yito oyl gglo g ol 1 50) Ll g5 5l (o298 peite o e ] sPCOMOUL

Coew 03 £ 51 Aol oad oy yusio « Jb w1581 Cow bawlg 4 odly JLl (gl g oy ya3 00>

s Lo psitio 551 oS oo o0liis] ELB022 L)) Jojlo il o8y Jlte colpms ol ool 5y90 JUyuo 38l
Do o iy yai 3 Oy Jojle ol (gl OutData g4 lul wsl, OutData !

VAR_GLOBAL
OutData : EL6outData22b;
END_VAR

oS oo iy ya5 5 e & SeriallineControl b > pComOut
pComOut:=ADR(OutData);
Bl elaiwl L 00,5 o cpn odlaiul 350 i blcciiws dau ang L (634,9 <8l s 3L :SizeComlin

reite (Jlo (gl 33,5 (o e sl 00l (e Sl )18l S (6399 Sl 45T s piie SIZEOF()
Jolis a8 1y 5 oolisl ELBINDAtA22h g4 jl 39 oo odlitul EL6022 JoLn ;I 385 PCOMIN (c39,5
ol cob ¥ L el ) 5l ols— — Configuration System ,5 (3959 oyl paais ;3 9 cul 03l €l YV
Sl 148 eolatwl 390
ool oL S ya ol LY+ 4l S TWINCAT (ol oa i cay 5 5L, sTXBuUffer gRxBuffer
RxBuffer L, el > 8L jlagd cdlys losls olS o g gy — TXBUFfer JLw)l 0L, 4 o JLw)

Gl 500 o TXBUffer ¢l S w5, 5 o cayyas ComBuUffer ools g5 i ko 90 095 0 a il y
b dlgd odly i il g eyl @lgs )3 pste 93 (pl edlatwl og0 daldl j3 RXBuffer
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Gl Jlizns g9 51 aS g5 ol a0 &y ollas o3y el > g JLw)l yo oS » :ErTOIID g Error

g ol e slallas o] > 45" ool COmETTOr_t ¢4 5 ErrorlD
Jealy Jlw)l g sl > cps SerialLinecontrol (gl ST Luj 4 od s atbg ol Y-V& JSi )

sl 005 03,9l PcComPort 15,

BB TwinCAT PLC Control - WT_MainControl_860613.pro - [P_SerialLine (PRG-ST)] = |8
BB File Edit Project Inset Extras Online Window Help _=]=

D8] Dlslemlsiedm » (m]em]m

0001|FPROGRAM P_Serialline

(3 POUSs ~/| [onog
B+ Condtioning (0003 AR I
B4 Filters noo4 LineControl  : SeriallineControl]
FB_FIRFiller [F8) OOOS|EMND _WAR
FB_IIF (FE) D00k
FE_LowPassFiler [FB) Ry v

FB_MotchFilter [FB)
P_Conditioning [FRG)

B3 ControlSubSysptem

B3 Pitch Contiol
F_GainScheduling [FUN)
FB_Derivative [FB]
FB_IntegratarBw [FB)
FB_PDI [FB)
FB_PitchCantal [FE]
FB_RiateLimiter (FE]

Background communication with the COM paort device

The SeriallineControl function block is supposed to be called in every PLC cyle

It communicates with the serial line hardware dewvice and fransmits or receives data

The ZeriallineControl can be called in the standard task or in 2 separate fasttask as well
Atast separate task will be necessany at high baud rates

n

LineContral { Mode SERIALLINEMODE _PC_COM_PORT .,

P_PitchContral [PRG) pComin = ADR(PcComChannelln).  (*1/0 data =ee global varig
B3 Toque Contral PComOut = ADR(PcComChannelOut),
FUN_LackUpT able [FUN] SizeComin = SIZEOF{ PcComChannelln),
- Txbuffer = TxPcCom, (*transmit buffer; see globa|
P_T L | [PRG
~TeraueCorirel FRG) FxBuffer = FoPcCom, (*receive buffer see global
{3 YawContral Error _
b F_YawController (PRG] ErrorD 5oy ’
Main
P_MAIN (PRG)
P_SendReceive [FRG)
----- P_SerialLineCortral [PRG)
E}+3 SeriallinContal
FUN_SndDataPrep [FUN [
|_SrdDataPrep [FUN) e 5
Loading lilbrany 'CATwinCATYPLCLLIBY T chath.lik' -
Loading library 'CA TwinCATYPLC LB\ TcBasehdath lib'
L =[=1 B Orehonla £0) Loading lilbrary 'CATwinCATYPLCLLIBLVSTANDARD.LIE 2
FOUS| ™% Daa . [ B visualh.. [ $2 Fesou. ] | |« [0 T

SerialLineControl Jgjlo (saulidle (gly oads dndgs aoliy —Y-V& S

" ol
! TwinCAT PLC Control - WT_MainCantrol_860613.pro - [GV_SerialLinControl] I. =N é]
! File Edit Project Insert Extras Online Window Help RS

Bcz|E| El|@)]2eE S | ] 8 ]

0001 )vAR_GLOBAL

% Resources 000g

EF+{23 Global Variables 0003 PcComChannelin AT A : PecCominData:
H Global Vanables cComChannelOut ACF: PeComOutDiata
H 0004 PcComCh 10 AT A0 PeComOutD

Gv_pitchControl 0oas| FxPcCom : ComBuffer;
0006 TxPcCorm : ComButfer; (]
- 0007
G _SimpleTest_BZ =
{_SimpleT est_| 0008

G¥_5SubSystemPitch m END_ VAR
. TwinCAT_Configuration [VAR_COMFIG) m
TuwinCAT_Configuration_1 [M&R_CONFIG]| [gg{q
: . Variable_Configuration [WAR_COMFIG] 0012
(20 fibrary LibWCOMIBV2 lib 1.8.08 13:22:48: global|| 0013
B[ ibrany STANDARD.LIB 5.6.98 11:0302 giobal| 0014
-] library TeSystem.lib 7.6.16 10:01:22: global vari 10015

- Alarm configuration — —

m Library bManager g L
~Ef Leg Loading librans 'CA TwinCATVPLCALIB\Tchath ib'
PLC Configuration Loading librany 'CA TwinCATVPLCALIE\ TcBasehath lib'
- ampling Trace: Loading libran 'C TwinCAT\PLCALIBASTANDARD LI
5 Task configuration Loading library 'C:A TwinCATVFLCALIBY TcBase lib'
-}, Watch- and Recipe Manager Loading librany 'CA TwinCATYVPLCALIBY TcSystem lib!
3 Workspace Loading librany 'C:A TwinCATFLCY LI Lib, COMILYEZ lib'
4| m +
PUUSI.T: Data ty. I\u"lsuah... IE. Resou. [ < 1 b

| , AN, [CHLUNE [0V [READ

by bl o oslital gl (Sl glojusite iy poi V=YY JS5

SerialLineControl /sl j/ oolizwl b 0ols <8l )o 4 S,/

aodng b g sl gyidn o pw b ol oais aig ol 5 SerialLineControl pls 45 (ol by b
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Dgas oo 0300 @y ST & gl Coglgl 0 s Cuglsl 1y SerialLineControl

PLC Application

SendByta RecaiveByta
SendSiring ReceiveString
SendData Standard Task ReceiveData

TxBuffer RxButfer
{Type ComBufer) (Type ComBufer)

SerialLineControl

Seril Line Hardware

JL’)M’ )I)B‘u.’xw 9 d.)).:)lf dnl:); o ool u.‘?l;).) 9 Jl.w)l )‘ G)LQJ -Y-YA Jguu

S =l @ @SS e Gl iawl sal odly Ll Al (gl ST dlogl ogmu Y-VA USG jo
4ol gyl loj Lal o)l ) assliyy [y 5o coglyl 3V (imy caily e shoo 5 o Ceglyl 9 4l (Lo
<l SerialLineControl 5l as 4l coglgl 9 315 41,3 Jlade ol 5l yids BL 1, Lol

8L 5103l CdL s g Jlw,l aalys

Y g9y y— Jluwyl Bl i)l slaesls SerialLineControl Jg5le cxs a8 M8 a5 jolail on
ool WS ooy > by 8L o g ai by SOsd 4 Sl 8l slaesls gedly 8 S8
935 Ay Jlaw)l B (69, yu (mles bawgi ool ol lanl Wb o ail glodly Syl 4 5L Lol asly
el B ledly cdl s (gl el pod 33,5 Jlu,l dade 4 SerialLineControl Jg5le lawgs o
5 4l cblys BLy ) (Lo ool 48 sl 5L s (i il By Lol asliy 4 o] 98 2)lg
= a8 A a S Wlea s cay s TWINCAT (o alises polys jodate oyl dy S 3)lg 183 5y9 0 doly 4

1. ReceiveByte
2. SendByte
3. ReceiveString

4. SendString
5. ReceiveData

6. SendData
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e—lgr waly el S Jlwyl g 8l > sl SendByte 4 ReceiveByte x il <558 aslgy Lo

s ReceiveData xly g ai i) g0 5l sLmosly J_w)l g c3b,5 I, SendString 4 ReceiveString
DyS oo )8 oolatwl 3y50 ol pain Job b sbaodly Jlu,l 4 cél > 4ly SendData

S0l laosls losen bl cops SendData 5 ReceiveData i ,31 ol g5 jl 059, ol )

Do o 03> b wilgh cpl HLdlu dslsl 3 g o edlitul xS O ygas J S peelyd Loyl g W ygains

Send/Receive Data x/ys i/ oolicuwl b ools <8l yo o Jlwy/

JU o liblesew 4 a s U |5 el ReceiveData 5 SendData Jb,—w bLs)l 5 pte aoles 51 (=0
—j U=y ReceiveData ol Sy b Solois 0,8 cdb o Ly g Jlw)l syt slaodly dliss g5 o
Higd go 03> b aaldl )3 gl oyl ol puito awl 0 03]

HeceiveData

—pPrefix DataReceived—
—LenPrefix busy—
—pSuffix Errar—
—LenSuffix RxTimeout—

—pReceiveData LenReceiveData—
—SizeRecemwelData
—Timeout
—Reset
—R¥buffer

TWINCAT 5 ooy cdlyy b Seb-v-Ya JSs

L ooly oyl bl pn U L odly el pd g9, g ol 03l il yn 9, alis (6l (699,9 S :pPrefix
e 3yt SOl jebate ol (gl il 16HFF L ¥ ooy <8l > gg,d 251 Jlie (gl iy oo ploc]
)3 L6HFF | Son Laas))] ol polbe 395 o iy yes il 3y90 jlan juite opl claay])] sl &5 Array

L D9 o 030
0007 PROGRARM bAAIN
0002 AR
nno3 receiveCannel?  : ReceiveData;
nno4 Array] - ARBAY [0.3] OF BYTE := 255,255,255, 2h5;

D007 EMND_WAR

4

0001\ ReceiveCannel2(

noo3 pPrefic=ADRArayT),
noo4 LenPrefix=4,

=
=
)
o
—_—

pPrefix ¢ LenPrefix;l eslaznl ly Jlio —Y-A+ s

e ol dn a8 e ¥ alis Job YU Jlie p3 aiS o cpme 1y 031> ditus Sgudus &Sl Job :LenPrefix
Gl 00 033 jawass ¥ lade

Y.



DOI: 10.30503/nripress.2020.301 6oL e i le sledds dxgs

030> Ay a8 Cewl jolaio ol d gl Bl wlis ol By sl e 0dly il plesl alis :pSuffix
ol 00 JolS™ 28l 5

Caomnd (ol )3 0ad <l > (glmodly auws ;31 (gly 00D ooli ol sla 4L Slass :LenSuffix 5399
Dy o0 e

=
=
[
pur

PROGRAM AIN

AR
receiveCannel?  : ReceiveData;
Arrany S ARRAY[0.3] OF BYTE = 255,255,255,265;
Avrrany? CARRAY [0.3] OF BYTE:=25,25.25,25;

=
=
=
=]

=
=
[}
[¥%]

=
=
=
s

=
=
)
[y

=
=
=
o

=
=
L)
e |

EMD_WvAR

=
=
=
(=]

=
=
=
(=]

=
=
pur
=

4

B

=
=
=
pry

ReceiveCannel2(

=
=
=
rJ

=
=
=
[¥h]

pFrefix=ADRArrayT),
LenPrefix=4,
psufiix =ADRArray2),
LenSuffix =4,

=
=
[
L=

=
=
=
(5]

=
=
=
o

=
=
[}
-l
=

o
o
=0
jun]

LenSuffix 5 pSUffix jl sslawl 5l Jie ¥-AY JS3

sl oy Hlaw 5,8 o Gyao pmie ol ok s <8l )y slaesly 4w yiwd pReceiveData
238 iy 5 )] 00l it (l g ABlie it (e ol pl 0dd 2l

yoiwd ool wl Ly a sl o yuiite oyl S e e e |y (8L 50 0oy 3L iSizeReceiveData
D)5 asuie 3 SIZE()

ol 031> ity 93 <8l yd e Sloj Alold oy yidy SOl yaxie opl :TimeOUL

= e i (6590 slacdls 3 ol esliwl g 401 ,S oy adgl el an |y Se b 6399 ol tRESEL
Cawl Jled 1315 jsbo 4 DUSY 29,8 L g 098 o JSiiio jlad odls bl yd 3 Ssb oS Jloj (gl g

A o lis |y el il sla ool sluw :LenReceiveData

as oo cdlyy UL L 539y o JLd b as ooy utgl el o U cewl Jlad s (o3le <l > busy
D)5 ooy Jlad s >

Dgye Jud s 4 Jbb e clls jlas by o5 s ooy o5 ,» :DataReceived

EPC 9, PCComport < g (5311 oly 4y )b

S 5l jebaie ol dn ] i Copie o leddal Gyen ol (g3llely Gl d oy one
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Processors supported LabVIEW Real-Time version
Intel® Pentium® 3 7.1+

Intel® Pentium® 4

Intel® Celeron® 8.0+

Intel® Pentium® M

AMD Athlon™ 64

AMD Athlon™ XP

Intel® Core 2 family of processors 8.5+
Intel® Pentium® D

Intel® Multi-core Xeon®

AMD Multi-core Opteron®

Intel® Core i3 2010+
Intel® Core i5
Intel® Core i7
Intel® Core i3 (Sandy Bridge architecture) 2011+

Intel® Core i5 (Sandy Bridge architecture)

Intel® Core i7 (Sandy Bridge architecture)

AMD Quad-Core A6-Series APUs

Intel® Core i3 (lvy Bridge architecture) 2012+
Intel® Core i5 (lvy Bridge architecture)

Intel® Core i7 (Ivy Bridge architecture)

Intel® Core i3 (Haswell architecture) 2014+
Intel® Core i5 (Haswell architecture)

Intel® Core i7 (Haswell architecture)

LabVIEW jljale 5 dds_ o Jolo pitwmw calisee (sladsuns j3 oddd (Sluidy (slacus cun Cand =V o Jgin

Supported Ethernet Chipsets LabVIEW Real-Time
Version

Intel® 82557 7.1+

Intel® 82558

Intel® 82559 "0x1229"

Intel® 82559er "0x1209"

Intel® 82551

NI-PCI-8232 GPIB/Gigabit Ethernet

Intel® 82550 8.0+

Intel® 82540

Broadcom® BCM5751 "0x1677"

Intel® 82573 8.2.1+

Intel® InBusiness® 82559 "0x103A"82562em "0x2449" 8.5+

Intel® 82562et "0x1039"

Intel® 82562eth "0x103B"

Intel® Pro/100 VM "0x1033, 0x1034, 0x1038, 0x103C,
0x103E"

Intel® Pro/100 VE "0x1032, 0x103D"

Intel® 82801 CAM (ICH3) "0x1031, 0x1035, 0x1036,
0x1037"

Intel® 82540EM "0x100E"

Wa



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Intel® 82541EI "0x1013"

Intel® 82541EP "0x1018"

Intel® 82541Gl "0x1076"

Intel® 82541GI-Mobile "0x1077"
Intel® 82541ER "0x1078"

Intel® 82573E/V "0x108B"

Intel® 82573E/V w/AMT "0x108C"
Intel® 82573L "0x109A"

nVidia® nForce MCP 8.5.1+
nVidia® nForce MCP2

nVidia® nForce MCP3

nVidia® nForce 400 MCP4

nVidia® nForce 400 MCP5

nVidia® nForce 250 MCP6

nVidia® nForce MCP7

nVidia® nForce CK804 MCP8
nVidia® nForce CK804 MCP9
nVidia® nForce 430 MCP12

nVidia® nForce 430 MCP13

nVidia® nForce MCP04

nVidia® nForce MCP55

nVidia® nForce MCP61

nVidia® nForce MCP65

Intel® 82571xx 8.6+
Intel® 82572 - Quadport

Intel® 82563EB

Intel® 82567 "0x10BE" and "0x10F5"
VLX Emulated Ethernet

PXle-8234

Intel® 82574L CT "0x10D3" 2009+
Intel® 82546EB PCI-X Ethernet "0x1010"

Intel® 82546EB PCI-X Ethernet "0x1079"

Intel® 82545EM PCI-X Ethernet "0x100F"

Intel® 82545GM PCI-X Ethernet "0x1026"

Intel® 82540EP_LP Ethernet "0x101E"

Intel® 82545EM Ethernet "0x100F"

Intel® 82545GM Ethernet "0x1026"

Intel® 82572EI Ethernet "0x10B9"

Intel® 4-port LP(2x82571EB) Ethernet "0x10BC"

Intel® PCH-LM 82577 (Hanksville) "0x10EA" 2010+
Intel® PCH-LC 82577 (Hanksville) "0x10EB"

Intel® PCH-DM 82577 (Hanksville) "0x10EF"

Intel® PCH-DC 82577 (Hanksville) "0x10F0"

Intel® 82541P| "0x107C"

Intel® 82577LM 2011+
Intel® 82579LM*

Intel® 82579LM (Lewisville) 2012+
Intel® 82579V (Lewisville)

Intel® 1217-LM Gigabit Clarkville Ethernet 2014+

Intel® 1217-V Gigabit Clarkville Ethernet
Intel® 1210 Gigabit Springville Ethernet
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\CompileTemp\
VS_Correction.bat
Compile FASTforLabview Optimized.bat

\NTWC Library\Source\
DoubPrec.f90

ModMesh.f90
NWTC_Aero.f90
NWTC_IO0.f90
NWTC_Library.f90
NWTC_Num. 90
SingPrec.f90
SysGnuLinux.f90
SysGnuWin.f90
SysIFL.f90
SysIVF.f90
SysIVF_Labview.f90
SysMatlab.f90

\AeroDyn\Source\

AeroDyn.f90
AeroMods . f90
AeroSubs.f90
GenSubs.f90
SharedTypes.f90

\Wind\Source\

CTWind.f90
FDWind.f90
FFWind.f90
HAWCWind.f90
HHWind.f90
InflowWindMod.f90
InflowWind_Make.txt
SharedInflowDefs.f90
UserWind.f90
AeroCalc.f90
BladedDLLInterface.f90
FAST.f90
FAST2ADAMS . f90
FAST_IO.f90
FAST_Lin.f90
FAST_Mods.f90
FAST_Prog.f90
FFTMod. f90
fftpack.f
HydroCalc.f90
Noise.f90
PitchCntrl_ACH.f90
SetVersion.f90
UserSubs.f90
UserVSCont_KP.f90

\Labview\Source\

Compile_FASTforLabview.bat
FAST_RT_DLL.f90
\LIBs\
delayimp.lib
ifconsol.lib
IMAGEHLP.DLL
libc.1lib
libcmt.1lib
libcpmtd.1lib
libifcore.lib
libifcoremd.dll
libirc.1lib
libm.1lib
libmmd.d11
msvcr99.dll
msvcr9ed.dll
RTImage

WY
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WinSDK

x.txt
RTImage\msvcr9o.dll
WinSDK\msvcr9e.dll

VS_Correction.bat b (lge —F o Jod>

SET PATH=C:\Program Files (x86)\Microsoft Visual Studio 9.0\Common7\Tools;C:\Program Files
(x86)\Microsoft Visual Studio 9.0\Common7\IDE;C:\Program Files (x86)\Microsoft Visual
Studio 9.0\VC\1lib;%PATH%

SET LIB=C:\Program Files (x86)\Microsoft Visual Studio 9.0\VC\1lib\;C:\Program Files
(x86)\Microsoft SDKs\Windows\v7.1A\Lib;D:\NREL\LIBs;%LIB%

Compile_FASTforLabview_Optimized.bat L6  ¢lgxo -0 o Joi>

@ECHO OFF

REM The calling syntax for this script is

REM Compile_FASTforLabview

REM

L e e
REM set compiler internal variables

e e e e L LY
REM You can run this bat file from the IVF compiler's command prompt (and not
REM do anything in this section). If you choose not to run from the IVF command
REM prompt, you must call the compiler's script to set internal variables.

REM TIP: Right click on the IVF Compiler's Command Prompt shortcut, click

REM properties, and copy the target (without cmd.exe and/or its switches) here:

REM: PLEASE NOTE: newer versions of the IVF compiler are not yet supported.

IF "%INTEL_SHARED%"=="" CALL "C:\Program Files
(x86)\Intel\Compiler\Fortran\10.1.034\IA32\Bin\IFortVars.bat"

DEL FAST_RT_DLL.DLL
DEL FAST_RT_DLL.EXP
DEL FAST_RT_DLL.ILK
DEL FAST_RT_DLL.LIB
REM = - = = = = o o o o o o e
REM == - mmmmmmmmoeeeom LOCAL VARTIABLES ---=-=-====m=mmmmmmmmmommmmmmmmomem o
REM = - = = = o o o o o o

SET ROOT_NAME=..\FAST_RT_DLL

REM DO NOT USE /threads. It causes a memory leak when the DLL runs in LabVIEW.

SET CompOpts=/0x /Os /inline:speed /Qzero /Qsave /real_size:32 /assume:byterecl /nothreads
/vms /check:none /keep /libs:static /MT /warn:none /nodebug

SET LinkOpts=/NODEFAULTLIB:LIBC /DLL /DELAYLOAD:imagehlp.dll delayimp.lib /INCREMENTAL
/ASSEMBLYDEBUG:DISABLE /NOLOGO /OPT:NOREF /link

[ e

REM -- USERS WILL NEED TO EDIT THESE PATHS TO POINT TO FOLDERS ON THEIR LOCAL --
REM -- MACHINES. NOTE: do not use quotation marks around the path names!!!! ---

REM NWTC_Lib_Loc is the location of the NWTC subroutine library files
REM AeroDyn_Loc is the location of the AeroDyn source files

REM Wind_Loc is the location of the AeroDyn wind inflow source files
REM FAST_LOC is the location of the FAST source files
1

SET NWTC_Lib_Loc=D:\NREL\NTWC Library\Source
SET AeroDyn_Loc=D:\NREL\AeroDyn\Source

SET Wind_Loc=D:\NREL\Wind\Source

SET FAST_Loc=D:\NREL\FAST\Source

SET Labview_Loc=D:\NREL\Labview\Source

SET LIBs_Loc=D:\NREL\LIBs
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SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

NWTC_Files=
NWTC_Files=%NWTC_Files%
NWTC_Files=%NWTC_Files%
NWTC_Files=%NWTC_Files%
NWTC_Files=%NWTC_Files%
NWTC_Files=%NWTC_Files%
NWTC_Files=%NWTC_Files%
NWTC_Files=%NWTC_Files%
Wind_Files=
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
Wind_Files=%Wind_Files%
AeroDyn_Files=

"%NWTC_Lib_Loc%\SingPrec.f90"
"%NWTC_Lib_Loc%\SysIVF_Labview.f90"
"%NWTC_Lib_LoC%\NWTC_IO.f90"
"%NWTC_Lib_Loc%\NWTC_Num.f90"
"%NWTC_Lib_Loc%\NWTC_Aero.f90"
"%NWTC_Lib_Loc%\ModMesh.f90"
"%NWTC_Lib_Loc%\NWTC_Library.f90"

"%Wind_Loc%\SharedInflowDefs.f90"
"%Wind_Loc%\HHWind.f90"
"%Wind_Loc%\FFWind.f90"
"9%Wind_Loc%\HAWCWind.f90"
"%Wind_Loc%\FDWind.f90"
"%Wind_Loc%\CTWind.f90"
"%Wind_Loc%\UserWind.f90"
"%Wind_Loc%\InflowWindMod.f90"

SET
SET
SET
SET

AeroDyn_Files=%AeroDyn_Files%
AeroDyn_Files=%AeroDyn_Files%
AeroDyn_Files=%AeroDyn_Files%
AeroDyn_Files=%AeroDyn_Files%
AeroDyn_Files=%AeroDyn_Files%

"%AeroDyn_Loc%\SharedTypes.f90"
"%AeroDyn_Loc%\AeroMods .f90"
"%AeroDyn_Loc%\GenSubs.f90"
"%AeroDyn_Loc%\AeroSubs.f90"
"%AeroDyn_Loc%\AeroDyn.f90"

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
divf

FAST_Files=

FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
FAST_Files=%FAST_Files%
LIBs_Files=

"%FAST_LOC%\fftpack.f"
"%FAST_LOC%\FFTMod.f90"
"%FAST_LOC%\HydroCalc.f90"
"%FAST_LOC%\FAST_Mods . 90"
"%FAST_LOC%\Noise.f90"
"%FAST_LOC%\FAST_I0.f90"
"%FAST_LOC%\FAST.f90"
"%FAST_LOC%\FAST_Lin.f90"
"%FAST_LOC%\FAST2ADAMS . 90"
"%FAST_LOC%\PitchCntrl_ACH.f90"
"%FAST_LOC%\UserSubs.f90"
"%FAST_LOC%\UserVSCont_KP.f90"
"%FAST_LOC%\AeroCalc.f90"
"%FAST_LOC%\SetVersion.f90"
"%Labview_Loc%\FAST_RT_DLL.f90"

ECHO.
ECHO Compiling FAST, AeroDyn, InflowWind, and NWTC_Library routines to

%ROOT_NAME%.d11:
cd .\CompileTemp
DEL *.obj

DEL *.mod

ifort /dll

REM

ROOT_NAME=
NWTC_Files=
Wind_Files=
AeroDyn_Files=
FAST_Files=
A2AD_Files=
Fixed_Files=
NWTC_Lib_Loc=
Wind_Loc=
AeroDyn_Loc=
A2AD_Loc=
FAST_Loc=
Labview_Loc=
COMPOPTS=
LINKOPTS=

and delete all .mod and .obj files

= CLEAR MEMORY = === === o oo oo

wa
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I FAST_RT_DLL.f90

I (c) 2009, 2012 National Renewable Energy Laboratory

! Paul Fleming, National Wind Technology Center, September 2009, October 2012
! Bonnie Jonkman, National Wind Technology Center, October 2012, January 2013
]
]
]

Modification of FAST for Labview RT
Also includes code from FAST_Simulink Adaptation

SUBROUTINE FAST_RT_DLL_INIT (FileName_RT_Byte, Flen)

! Expose subroutine FAST_RT_DLL_INIT to users of this DLL
|

IDEC$ ATTRIBUTES DLLEXPORT::FAST_RT_DLL_INIT

USE NWTC_Library

USE General, ONLY : PriFile, Cmpl4LV, SumPrint
USE FAST_IO Subs ! FAST_Input(), FAST_Begin()
USE FASTSubs I FAST_Initialize()

USE SimCont

I This sub-routine is called by RT to initialize all internal variables

IMPLICIT NONE

INTEGER, PARAMETER :: MaxFileNamelLen = 100

INTEGER(B1K1i) :: FileName_RT_Byte(MaxFileNamelLen) ! FileName_RT_Byte

CHARACTER(MaxFileNameLen) :: FileName_RT_Char ! FileName_RT_Byte converted to
ASCII characters

INTEGER :: FLen I trim length of FileName_RT_Byte

INTEGER ) ! temporary loop counter

ISet compiler flag for Simulink

Cmpl4aLV = .TRUE.

! Initialize the NWTC Library (set Pi constants)
CALL NWTC_Init()

CALL SetVersion() | Set the Program name
CALL DispNVD()

! Set the name of the input file
IF (FLen > MaxFileNameLen ) CALL ProgAbort('File name is too long in FAST_RT_DLL_INIT.')
DO I=1,FLen
FileName_RT_Char(I:I) = ACHAR(FileName_RT_Byte(I))
END DO
! old method:
IEQUIVALENCE (FileName_RT_Byte2,FileName_RT_Char) IMake the character filename
equivalent to incoming filename byte array
IFileName_RT_Byte2(:) = FileName_RT_Byte(:)

| Set Step and ZTime, in case we're starting over:

Step = 0
ZTime = 0.0

IAssign PriFile based on passed in string

PriFile = FileName_RT_Char(1:FLen)
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I Open and read input files, initialize global parameters.

CALL FAST_Begin()

CALL FAST_Input()

I Set up initial values for all degrees of freedom.

CALL FAST Initialize()

I Print summary information to "*.fsm"? [ see
FASTProg.f90 ]

IF ( SumPrint ) CALL PrintSum()

! Set up output file format. [ see
FAST.f90/TimeMarch() ]

CALL WrScr ( ' ')
CALL SimStatus()

END SUBROUTINE FAST_RT_DLL_INIT

SUBROUTINE FAST_RT_DLL_SIM (BlPitchCom_RT, YawPosCom_RT, YawRateCom_RT, ElecPwr_RT,
GenTrq_RT, OutData_RT, Time_RT, HSSBrFrac_RT)

I Expose subroutine FAST_RT_DLL_SIM to users of this DLL
]

IDEC$ ATTRIBUTES DLLEXPORT::FAST_RT_DLL_SIM

USE SimCont 1ZTime

| These are needed for FirstTime = .FALSE.

USE DriveTrain ! GenTrq and now also HSSBrFrac

USE TurbCont ! BlPitch

USE TurbConf I NumB1l

USE Blades I TipNode

USE Precision I ReKi

USE Features | CompAero

USE Output I for WrOutHdr

USE FASTSubs I TimeMarch()

USE General

USE DOFs

USE SimCont

USE FAST_IO_ Subs I WrOutHdr(), SimStatus(),
WrOutput()

USE NOISE I PredictNoise(), WriteAveSpecOut()

IMPLICIT NONE

WY
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I This sub-routine implements n-iterations of time step and returns outputs to

Labview RT
I Variables
REAL(ReKi), INTENT(IN) :: GenTrqg_RT I Mechanical
generator torque.
REAL(ReKi), INTENT(IN) :: ElecPwr_RT ! Electrical power
REAL(ReKi), INTENT(IN) :: YawPosCom_RT ! Yaw position
REAL(ReKi), INTENT(IN) :: YawRateCom_RT | Yaw rate
REAL(ReKi), INTENT(IN) :: BlPitchCom _RT (*)
REAL(ReKi), INTENT(OUT) :: OutData_RT (*)
REAL(ReKi), INTENT(OUT) 11 Time_RT
REAL(ReKi), INTENT(IN) :: HSSBrFrac_RT ! Brake Fraction

I Local variables.

REAL(ReKi), SAVE :: TilLstPrn = 0.0 I The time
of the last print.

! Copy in inputs from RT

B1PitchCom = B1PitchCom_RT(1:NumBl)
YawPosCom = YawPosCom_RT
YawRateCom = YawRateCom_RT

ElecPwr = ElecPwr_RT

GenTrqg= GenTrq_RT

HSSBrFrac = HSSBrFrac_RT

I Set the command pitch angles to the actual pitch angles since we have no
! built-in pitch actuator:

B1Pitch = B1PitchCom
I Run simulation

I Call predictor-corrector routine:

CALL Solver()

I Make sure the rotor azimuth is not greater or equal to 360 degrees:

IF ( ( Q(DOF_GeAz,IC(1)) + Q(DOF_DrTr,IC(1)) ) >= TwoPi ) THEN
Q(DOF_GeAz,IC(1)) = Q(DOF_GeAz,IC(1)) - TwoPi

ENDIF

I Advance time:

Step
ZTime

Step + 1
Step*DT

I Compute all of the output channels and fill in the OutData() array:
CALL CalcOuts()
I Check to see if we should output data this time step:

IF ( ZTime >= TStart ) THEN

IF ( CompNoise ) CALL PredictNoise
IF ( MOD( Step, DecFact ) == © ) CALL WrOutput
ENDIF

! Display simulation status every SttsTime-seconds:
IF ( ZTime - TiLstPrn >= SttsTime ) THEN
TiLstPrn = ZTime

CALL SimStatus()
ENDIF

I Copy outputs
OutData_RT(1:NumOuts) = OutData(l:NumOuts)

WY




DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Time_RT = ZTime;
OutData_RT(NumOuts+1l) = TMax;
OutData_RT(NumOuts+2) = Time_RT;

END SUBROUTINE FAST_RT_DLL_SIM

SUBROUTINE FAST_RT _DLL_END ( )
! This subroutine cleans up the memory that was allocated during the
I simulation and closes any files that may be open.

I Expose subroutine FAST_RT_DLL_END to users of this DLL
1

IDEC$ ATTRIBUTES DLLEXPORT::FAST_RT_DLL_END

USE AeroDyn, ONLY: AD_Terminate

USE FAST_IO_Subs, ONLY: RunTimes, WrBinOutput

USE FASTSubs, ONLY: FAST_Terminate

USE Features, ONLY: CompNoise

USE General

USE HydroDyn

USE Noise, ONLY: WriteAveSpecOut, Noise_Terminate
USE Output

IMPLICIT NONE

INTEGER :: ErrStat
CHARACTER(1024) it ErrMsg

IF ( CompNoise ) CALL WriteAveSpecOut() ! [ FAST.f90\TimeMarch() ]

ICALL RunTimes( ) I' [ FAST_Prog.f9e ] !If not initialized,
these numbers don't mean anything

I OQutput the binary file if requested

IF (WrBinOutFile) THEN
CALL WrBinOutput(UnOuBin, OutputFileFmtID, FileDesc, OutParam(:)%Name,
OutParam(:)%Units, TimeData, &
AllOutData(:,1:CurrOutStep), ErrStat, ErrMsg)

IF ( ErrStat /= ErrID_None ) THEN
CALL WrScr( 'Error '//Num2LStr(ErrStat)//' writing binary output file:
'//TRIM(ErrMsg) )
END IF
END IF

CALL FAST_Terminate(ErrStat)
CALL AD_Terminate(ErrStat)
CALL Hydro_Terminate( )

CALL Noise_Terminate( )

FAST_Prog.f90 ]
FAST_Prog.f90 ]
FAST_Prog.f90 ]
FAST_Prog.f90 ]

— e

RETURN

END SUBROUTINE FAST_RT_DLL_END
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[3] Jonkman, J. M. and Buhl, M. L., “FAST User’s Guide,” Golden, CO: National Renewable
Energy Laboratory, NREL/EL-500-38230, 2005.



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

o)k Jas

—&b} 5u4w;’» SISO g dgb“)‘)!

L Oy (>

A



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

O s (a4l jlwdamd  SawCous g (2, =¥

doado -¥-)

L el 39 piaies gl il Lacdgs coles Ly g SU 5 59y g Conio 1 0l
o=l i (L slagm)es by e plice €y g (hyinS ald o) a4 o) o ed slas) -l
sbaomss @iy cad)b g olal pllidlce 3 v 5 Lo g)lie (S i) 3 o )ty
S it lapiumwy cdlo g (b ol L by plio céydn 5 (St o &5 45 b
Flosl sloyglioaS (o3l slagmss )3 g 9 Lroys 0jg 9 Job o8l L ol oaslbonil (ool ()99
3y90 ddlgl dlgo Ll 81 Ly ojlu (gjluseSoe any Sl ) 48 oo (131 55 2 g 0 Al bl 4
3959 Cudgd e 05l plSouiwl Liuli8l » eoladl cllasMe J s a4 8,k 5108 o b 1) eolatul
S 4 2 9 (el 9 @ w0 3 il Ceold lidlan jomie gedge (0l )l
9 S sl 53 jodomy Lok oS (65 )LSe 395 4833, oo L ygs (Seelind L5,
Dy olpen a |y cblas

dawgp 3ial )3 st d (Slapimns 35S 4 (63l slaomygs (Sealns (S phali8l L
L Lajlwand sl pdol ol Lagt )9S ol 3)Shoe (L)) g cblis g ], slagiy ol
U el (90l g L) «(Sealindgpl cilize (glmodty 5 93l (gt Selid (9,5 o
ol 555155 (S S pgldS g y99) LiS o Cas e Loy Cundg by (grmen (il (gla SiS
g 3y Ses ool liebl Gl d 5, Sloe cos I gliebl Jya> o il d aad
3o gl Jos )3 60k ()8 calio )18 s 3 9 (3L

0313 dnusgs (v o) Lt (oo 5 byl 4o ke clilel (dlpl b b ol
4y jlwdnd 3y Sles o)y d GiSu Y 3 jelate (ol A g oo 4Bl (3L g5 sl 0B
ko il o5 ide 5 IS0l gomen Sluvand )3 odliiwl 3)50 (Jol ol (Jgl it 53 9500
5 oielojl )50 UDP 5 Jlby o &L bls)l pizmad g g PID ;358 o Jod > i o
lagmyss aler S50 jine Jlame slaJie (gjlwodly L pgd (it 3 X pS (o 58 (rwcons
L5 4 glio § Lo S5l S0 ¥ pymps A cyeizat s NREL ¢S, 5 NRELSMW 5 CART

DyS o B (b )90 (ilwdnds <8 iy el ol il 9290 gl b Slwanss

B 8315 dxwgi ol s g5l 2L, -F-Y

ddie sl Jgile o in—gloj jluwdns bws (oL ()9S S s o is silwdnd sy
L g 6y g 550050 L LUy L Jgilo oyl i o0l dawgy LADVIEW Loy ses 15 5SUsS
2 Slg o Lo Josle ol 5l SOy 50y Slos cpl iy sy o cleMbl Jols a5 00 [y sl (gjlg0
@YU Csenl Sl oles 4o Jgile yo 3y Slae como sy ol an il IS8 jloaws JS 5,Skes
ol 5595 5

Vg haie g (Sl @ly ) e ¥ lyS e ) a3 00 ()b ba Jgile adS
9 ol diwd ) S e g 58 S-Sl )l (ilgs Jle plyie a5 (0, See sla il

Wy



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

o=l HSa o 380 (yp L b o) 3 58 (e 0B pgd i 3 UDP g Sy bS] (slaJgjle
255 B iyl 390 bl 3 )Skes oo dagilo g ol
ilio 5 @b @l 2, -F-Y-)

&g jl skl Ly g LADVIEW (515 8lp,5 i 3 ()8l (93l (g9 (> oloj jlwdnd
S 00 b U jlwan s ool wccwl oad odly dewgy Jli8le, s ol 035550 (w5 laSel 5 5L,
9 SHlSe il eomen 1) (03l (nysT S b e sla i Su pels g Yol il
5 533l JUSi (23 IS St Jold Sy i FAST 1S ) Sal ]
3 Lt 155 LSl ol ogde S o Jaco |y (S0 o L Sl e 50310 s )55
ol dboml 2l 3929 ] ) @l Jdod g plaled 085 (i (L)l imen § il sl iy
S L b 3 il s slaSsl 5 (5b) s 5 (omgmsl 31 enliial 4y aiajls SIS
LacSsdy g alys ol S5 S5 0, Sas Como pilins (gilwand S gl coms cplpls ol
3l 3939 LADVIEW 15 5le 15 005 4t dgs clmdsbuls 55 caslio S5 ay alsi ol 5 csloyly o
plosl dan aiajly a8 cowl ai sl (b a5l Jels op)ls elds 4 5L )50 @l 1 oL dlas Ll
Dgd o an y LS5l g mle pl ol 4 dsldl > ) riwcous dwgy

RS

3929 ol (Sealiad i S siladie 3 Slides (npSinte 9 S p il (S 8 JS!
3r Jbo > 408 a (s aod (slbad S alsl e e (58 Sl asl b o S ol S
JIERE TSI E R P DY E DY NPEVSPINCHECS P SYE Y U
ool ol Sy Jlol b o 4 S5

=9 ¥ JSh el suds oolawl pyw 45y RUNgE-KULtA o9, 5l )5 1,50l axwog (glym
055 (gladan din i o il gladesnin (609)9 SO (lil an |y 0ad 00> drwgy S5 1Sl U
L cwl ply

f®)=t3-5t2+3t+1
2 a8 Gl p S50 oY 00,8 (e SLEL yino Jlade an 123 adaxd > S IS jlade ioeen

ol 0 45,8 a5 33 (6,08 1,5l gl At=0. 1 jlaie by
1 fit)
] git)=Int(t))

Integrate

Amplitude

L - < T L )

[t} 0.2 04 0.6 08 1 1.2 14 16 18 2 22 24 26 28 3 3.2 34 3.6 38 4
Time

f(t) (ealanaiz b J,S5 gose dpmslne ~¥-) S

WY



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

e ¥V Jods o (ol alaly s | g 00 00ld drwyy 5 1, Sl jewly (gladasd oo
WS (oo s plp (HBlg ke b jlie]

f(t) @b JI,5K0] paditans dlxe g (g3ae o pdlae —F-V Jgun

oL b g3 o t
0.247067 0.247067 0.2
0.539733 0.539735 0.4

0.81239 0.812402 0.6
1.00907 1.00907 0.8
1.08333 1.08334 1
0.998400 0.998403 1.2
0.727067 0.727070 14
0.251733 0.251737 1.6
-0.4356 -0.435597 1.8
-1.3332 -1.3332 2
-2.43027 -2.43026 2.2
-3.7056 -3.7056 24
-5.12893 -5.12893 2.6
-6.66027 -6.66026 2.8
0 0 3
-1.58893 -1.58893 3.2
-3.108266 -3.10827 3.4
-4.47959 -4.4796 3.6
-5.614933 -5.61494 3.8
-6.41667 -6.41667 4

é o0 &%
b sl Joils o ladd 4y PID 1,58 5 b alyy awlre )0, 08 3o jl jlawan s )
Fo¥ S 53 )8 e oyt T (i (6 S Biitie by jl 00 031 daugd 1S e 2395 se o3\l
aS johailen .cowl oad odld s B ity ladessis 1l 1,501 g9y y 108 Bide @b Jlos! s
O 55 e 5,Sles

131 Backward

YY¥



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Amplitude

o ~
glt)=Int(f(r))
Integrate hit)=d(g(t))/dt l:l
2+ T T T
:p-'-""__'_'_—""' —
s e s
72: \h\ \_
_4: ] \ //’
6 gy //
o [y
8
-10- \
12
147 -

0 0.2 04 0.6 0.8 1 1.2 14 16 18 2 2.2 24 26 28 3 3.2 34 36 38 4 4.2
Time

f(t) &b JL50l gy 2 5 Grto @b Jlosl aoes —F-Y IS

T 00 dga0m

oealS L g ioli 8l &0 0,8 dgd e by Liols jl 4 jglailan 7y 00 S dgd e s adls,
S5 3950 LS g sLoygise 2921 5 oRlang— 9 JrS wimw > @S ol el JiKw S
Jle ol 3w e LS 5 <0 LS B L e JUSi SG gy 2 1) @6 0l Jles! eomes ¥V
4l o anlg Y (co) o idlS F s bl Jlade g a sl o asly ¥ ogy yo (ol F s bl Hlake

Cwl

fit): Original
Integrate git): Rate limited

ERNAN AN
E / /

W § / X
“ = =
> b b4

1]

Amplitude

154

0 0.2 04 06 03 1 12 14 16 13 2 22 24 26 23 3 32 34 36 EE] 4 4.2
Time

&5 oS dgame ol Jlas! e —¥-Y IS

Jad @b
sl pg o sl J 38 (Ll (Shb 5 Lagiaw (—5b) (iladio 13 s @yl eslil
2 SO Jlasl aoess aalyl el )5S 5l gjlwani plosl coo p @b cpl 5)Shes covo
&L g slwand gl 0ad 03y dxwg s 2L jledliiwl Ly ady JUSimw S 59y 2 ¥ aiye hid
P Gygma ly bad s 00,5 e awlis K05 L MATLAB 158l 5 50 00 00 dawgy s

oS 5o B
_ S?+25+6
45%+55 +6

VWo



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

A5 yoblon el 0d o3l s F-F US55 daly aly JiSim 4 58 s ol Jlael ol

12 = = =Matlab
— Developed

54
@

Magnitude
o
=

o
kS

0.2

Time

sy aly S Sy 4 MATLAB 133l 5 )3 5 jludends 3 0k 315 dwgy s sl Jlas] ol —F-¥ S

28 omly s
F S 2 o ySoilis g Blo ol JUSemw (2SS it g J 58 it 53 535 0l LS
oMl a3yl ol gl Vasipe a0l S 5l jsbate (ol 355 o0 o0litnl b JUSiew
V9N Gl lS B L (g JUSiw 93 ggeme jl a8 JUSKw S il cpl Gl sl o
Ay 35 ¥ L ol 3db Wil s Jlie ol o el oad odly s Y0 JSCd )0 cwl i JuSis
ol 008 o dd  go50 YU wilS)8  wgiow JUSw 255 o sdalin 45 jolailon sl ol 48,5

sl 03,5 Wy ol U by SngS 6 B3] Ky ng s JUiSw Lol

(t): Original
glt): Filtered

ERY l N b l N l I Iy l
N ) i il ) i ilfh i il )
£l VAN VAN lf}( VAN m VA M [ l&( VA
) A I (L1l I/ T I I
B (/A N O/ O O/
IO N A VAN O O O A v
0 I N O O VO A O O
i I I\ I\ Il [\ I I\ I\ Il [
5 1 1 1
5 A L O A 0 A O O 4 VY
e Y lil4 | | lild | il 4 A 4
AT WL AL T (WL TV (0L [0 [V [V

Aol e Jloel Fuoly —¥-0 S5

A e i S (dlS 5 il 311y oy 5 il S8 S il S8 Bl 5 L syl

350 1051 Lol 3 Ly gisns JiSiw 53 ggmame ) Jols JiSio Sy il eyl Jlos! aonet

sokilan g ol 0ad malais 15,0 V.0 (g9 o Jlie ol > Bl (uilS )3 el oads 03,9] ¥=5 IS5 )
ol 03,8 Bls ) (uilS )8 pl oosu gl jild e o 0000 oS

\\d



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

f(t): Original
gft): Filtered

LS:F
1

S R
05 \\/

____ﬂ__gb

—
|
s

Arnplitude

=
=
-
<
<]
(-
<
-

Notch yils Jlas! gl —¥—5 S

FFT b
W e g madlSh b el g JiS S nilS 3 s ol FFT L5
53 ods by Jgiloe 3y Shae gy ialojl jolate dy g o odliiwl o ;5 340 Lo Wil S,
Do e 48)5 sl
V() =Sin(0.8x27t)+3Sin(1x27t) +5Sin(1.2x2xt) +Sin(1.4x2xt)
alasMo a S jghailan .l oads ooy L ¥-V b o 598 U g9y = FFT Jas Jlosl Jols
Ol oo a1 V(1) JUSKw —wilS )3 il (5 35590 (sl il Sy8 oiwyd a0 FFT b oy o

FFT Plot
6.25

2,00

1.00 I

0.00 ] o] o ] i
039 05 0.6 07 0.8 039 1 11 12 13 14 15 16 17 18

V(t) JiSew g9, » FFT s geal =¥V S5

Igpion Jso
gty Sl s (] 9,5 (o (Said S S5y 2 (Sl Sl el g (S0l Al 3
do aabl ) g e Jaoe ()3 ymdtiged £ 9 S RASSE ©pi8 g S0l B (bl sl el
JiSimo (595 3 Loyiolly ) o815 ol ¥ b (398 slmsal )y (g5l Jace oo (ol ys-laie
a3 ) bS8 g ) aely Ly gt JUSims S L ialajl (gl )3 200, 5 e (2 (55501
&5 9 7Y 5yt oolal Jucie Sl Salafl 3 b e a)S 1 1ai )3 (g Sojladl )50 JiSis lsis
F-A ST 5> gl oyl Aot i s ¢ 69y yo Linytal)l (BLo g 4l +o0 69y s 6yl pdSges

YWY



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

el e Lo g ad e Lo a0 g9y Lmjally (ola pgo (Lol 5 ol os b o3l
Wl o 031y LES -8 JSb 40 5 yges] ol dons b a3 )5 L 3 e Y bl 6 b e
38200 Ly iy g e 51 GBlyoal oy 9 4y (65 o3l €55 g gl 2 s 0
4SS jolailon .ol oad odly L ¥V IS j0 el ool 5l Jeols (gpSejlas] aos b 48§ e
Ao L adl o (ably jlade Gy bl o Solias olalles oy (o0 Sojlil JUSw 555 0 oanlice
Gl o asd )3 sy By U ol Lo yds a8 a0l o ccwsy 0.1078 suce Lhas ] e 5l Gl ol

Original
Measured

12+

03 =

06

1 —# D
0'4: b . \
0.2 .

Armplitude
Y
vl

02

:0.45 > \ [l ’

084

Sy -

005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 08 085 08 095 1 1.05
Time

D g ¥l 4 )l pisad 2509 bl ool b (s pSejll 9ol aoe —F-A S

Original
Measured

Amplitude
=]

- e
- -
- -

P L "

0 005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 O0E& 085 09 095 1 105
Time

XUl b SSE )b b o pSelul el does ¥ S

Original )

Measured

124
e ,C\V"' L
084 v

067
I

qr

Amplitude

0.2 1’;—
043 Ry v/

e N =
123 AN
EPE S S—

0 005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 0B 08 08 095 1 105
Time

YWA



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

8=V Ll 55031l s yral)ly b (5,0l ygoil aoms -F-) - S

&) o s

slio (618 do (e ) Bl g s Cundg Gl (Sitlgs i ot g 5l (S
ol 038 (65 ojhl sl JUSew diwgy ©)jgo d jslaie (ol Bl e 39250 Cumdg el
N iy 3y90 sl 045 (s S8 31 48 (6)LS (slaie 4y 399 bl dlasd o > o] bl 2 g 03
03 (g3 ydoliyy Sldas g0l Jlad o )] 00,5 039l 40 (6)LS do S a9y by douilis 0,5 0
4 3959 baalid ool g Sl o 0 (b (6)ilg g J3le 0 03,5 (e il (ol 4 bogye
S asmilis 48 Oygo ol dn g e 48,5 s )y ailiw] s SO 5l g Sygo 4 ()l M S
JL s ol aanles jolos ety 0B aibiwl as Sl iy JLB (Sloj o5l SO o] 4y JUS
20,5 0

15y ) LS8 50 aials L gt JUSi S Jgiln ol 3y Shas oo Lol o &
ot O 25 Shas igoil ppae (b 1 9 39,5 (e Jlasl S)ilang Joile an slme JiSis lyie
o JUSi 45 355 e iy 5 NEGH § NEGL POSH POSL :(6)LS ao ¥ Lz 55
A8 e LSl YYD Ly g =V/YD VD YD yolie I Sy iy dss e JLsd (65 Ao ) Ay g e
sy 53355 e JLeb POSL (5,15 aa at il +/0 5+ (s s liin sl lsma LS 4l
Al d diny i e 4 D95 0 POSH ()18 e 3l oians 281 4> +Y/0 I 15550 (gl
JLss NEGH 4 NEGL (slboss ooy s« ~V/0 J) ySog S Ly g0l /0 5+ s jLne JUi
g 50

yimo iy i8S cales sl ctar T SL3h U g s T sl 53U palie (Jgl pgail 5
a5 jghileon s o gLt el (0l )3 |y i (298 JUSemw TV S5 095 e )5 L5
Gl 48,5 &g g s ylo; )3 5 swwyd & calisee (65 slade 4 )AS Dgd 0 oaalie

o b )dS el (Wl 3 e a8 aas e Lt (Als ) (298 JUSKw YWY 5B
Do e a8)S HLaiys Al /Y Ll pSomly pdaw 4 $b)3S (gl 9 4l /Y Ll 5YL
VYO 59y yo (29> gdaw 9 POSL (6518 do )3 i 10l 3 95 o0 003> JSi5 )3 45 jslailon
)LS de 4 959 Ll 0,05 o ol 51 g 00y V/D Jlade 4y Jline JUiSimw g /oY aland j3 )l 15
aib e 0amd Gy s ;3 L ol aS asilbe N U ol 63 L i VY dlaxd 4 POSH
2 o=l iy o YO Hlaie 4 ials el /FY a Sl ) jlire JUSw cpitren DS o Gyso
ol DS e Oygao (glail /Y (63 L g +/5Y alasd 13 POSL as ()L e s 45 el JLs
awl oanlie b8 35 NEGL s & POSL s 5l 3959 (sl 3l

a5 POSL e 5135 (gly ol e el oamd 039l ¥=VY ST 3 o] aoeis 48 pou 9051
POSL s jl 38 g oo oanlie 45 jghailan .l 010 48,5 4 Lo ;5 b /0 | ],y NEGIL 1o
3959 3939 L Ll 0,05 o plol sy o V/0 Jliie 4 jlire JUSw a5 Jloj ¢ /A alasd ;5 POSH &
03293 JUSems o 3L 03 (slal 53 45 Lol jl er /0 adind )3 jiio 1 3iSag S polie any JUSws
Slo o (BLPOSL so lod 1> s § 335 03 &yq0 NEGL so & 35 295 o0 Cuto

132 Set Delay
133 Reset Delay

A&



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Input Signal

Command
T1TN AN
Il l I |
kI, \ Ji L
e A / L
o X 7 N 7
K \ / { /
: IS f I |
N N

1] 01 0.2 03 04 05 06 07 08 08 1 11 12 13 14 15 16 17 18 19 2 21
Time

ol 005 48 a3 )3 tas=0 byl s ooy &5 LT 3 eynlypiee srays —F-V) USS

Input Signal
Command

Amplitude
b s e e o

-, -
- -

005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 08 085 09 095 1 1.05
Time

Lle ol 4 5) )35 sl 5 tas=0.1 L plp Vb as 55 sb)3S (gl (L5 loj & (s 53 () lg g (295 —F-IY IS
Cuol 0dd 418,85 Jlaj > tas=0.2

Input Signal

Command
5- ,\
43
ERTARR 7 71N
2 t ) /
. LY 1
E Y : 5 H 5
T Y 7 g 7 X
2.4 Y i kY Y
ERE . Y
g v i/ v i i i
EIRE L} Il i i L i
BE \ { y J y /
E Y i v ¥ Y !
23 3 / 3 { 3 /
: N I k ! Y f
37 a f 3 +
% N/ N/ \ /
5 T e e e \’ TR R B RN RARRE |
0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32
Time

39 48,5 a3 15 tas=0.51 )y NEGL 4 POSL ,3S (gl il ooy & s 15 g ynlspoms (soys —F- Y U3

Ul s sjle sl -F- Y-
B35 8 2Lyl g g dp9—e Slwdnd gl 00 03 ey (dhaie 5 (b @l JE i 5
2 e Slobre Slidas 5 0gMe 35 b o ol L 3)5 0 (Flwle Sloles 4l )5 2l 0l ]
S8l Calise gl iy e Lasdly cdlys o Jlw)l pdai (6,500 (60, Sas Sllas Gludui
sl a8 el clides ool plodl Cos 05 (0 O g 3 S PLC 5 Gun (sl yiguels yulas

YA~



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Como jl jelaie S (o (pend (el g S g3 |y il il Ble s dgny S 3590
ol Gl JBls  canlio &5 b Hlas 5550 0dld cdlyys g Jloyl &8l o (bliyl olles & (4lysl
aS ekl .l oa i 0dly L ¥V S 50 (00 ooy slwdnd (o)l dlesew Soles
Foeel S =Y PLC ] 8 =) il ouds JoSis Gud dw g losee SO 5l slawdad g o adasMo
6L 55 Seelind Jio g9l LADVIEW-RT ool s Y 6 Sl v Jao s5ls SLRT
o3l wl (UDP) oS 5 (RS485) by yiuaws 93 3l s dww o4 o 03 Jols (gl (FAST u5))
Jae 5l Jols sais (6,50l slaosly) (Seoliod slaosly Jlw)l jolate ay JUyww yis 29 o
La,Sloe Jao ay PLC jI I8 pely 8 Jlawyl g PLC , I8 a0y LADVEW-RT 55000l S" I (I ygsniiws
9 a2y —SoySU ol iS5 Jlwyl ey 55 UDP blLs)l .59 o ;LS 4 LAOVEW-RT gguel S j»
lpodly e 8L ,> s SLRT el S 4y LADVIEW-RT pguel S 5l S oSl sllas sla 5y uely 8

Do oo a3l p Slbls)l pl oLyl & Lisu cpl 40 048 o )48 eolaiwl 5y5e (S S

SLRT

Mechanical Model(FAST)
+

Host and Monitoring Controller(PLC)

LabVIEW Actuators and Sensors Model
LabVIEW-RT

6ol oy e loj jlwdnd (o)l lesu Hlisle —F-VF S

Jupw b3
sLmesls JUoy) izpan 5 Ui Slas Jao ey (18 palys JLoy) p5lite oy o asiS o8 jsbilen
Wiy D9 = 0ol Jlo s bLS)| 5l il (gilwand )3 3508 dn b jguins Jio | (5550l
welbad] Jlwjl ool a ¢l VY e il 48wl cb YY Jobb as JUyw LS o (Sl ools
5k okl 4 b Y dise oijlecd d col ¥ i 4 b Y easledl cob A jlasl e
G B any b ) Cled 0 g (IS e 4 cal ) (LB 3850 oL BT 50 salle 1 8L 0

DyS e

4 D9 e oy atio Flaj (sLaojl 3 (3959 L olgan dada g Lss 1 bl)| o 93 3
w Hloie d gdm Col Ve ol (Cawl ASASD sae Loyl 3 d S ) W ©)lus s i (A >
3 e g odi s o calise (cla i Su i il uo D9d o by ;503 Caow 5 JLu))
238 o 58 ookl D)0 (gim Sluwloee pd a5 5550 631 ol Jlo )l 03l cors I Ll

05lacs Ly aland )] 33 00 3y o ylacid dwnlie Ly oo 1 50 lo5 o |y Jbyw bL,| cuiS
032 Al 05 locs Ly a3l oylocs ()lse GMS] dn i 0l )y asyp 3y5m0 5505 Caams ) 5l
JEKem S Gy e nizmen Sl e bLSI gl @S 5 00l piitin YU I Lt aly

AN



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

9d duulie Ly g0l Gl 1) (a8l JUKw 7505 G 50 93,5 Jlw)l o S o 1y s o
e 03> &bl )y 35 cp b Getren (S b piell st G 3 (B g Jlul JUS
Dygl Cawd a1y 0313 0303 cawd I lise g 03l o @by 3y lise

baogs B b igpeal S ey 5 PLC JLail Ly o Jlys bl oS sy s i (o &
i glej el )3 (0L e Slwdnd ) 48y LS Sl bLS)I gile cculis Jbpw LIS S
20,5 o plodl aiwgn jolay adls S g0 0db 8l yd g Jluwyl wldas Jo5le cpl 3005 o 1)al
3 488 58 Il iy ol g oSl > 550 ) S8 Ly (i S S el
Cromwr dy Al A S (9,0 9 04 gzl yseiwl (8L 50 a5l ooy 10l PLC cuaw 3 09 0 00l ,8
dwslde 8Ly, Hlade L Jluwyl ooy jlafe Bua jignel S )0 clys 50 00,5 o Jluw)l Gua yauels
20,5 oo

4SS jakailon el oai ooy Lo ¥V S o oSl enyles U JULayl oiylecs Lo M3
S o)l SS90 pp 2 aS ime ol A il pste S g o e OB ) 09 0 oaalie
P odd Byae yloj (JSb ol o el jasidne 30 ¥V SCE 0 4l ] 048 o Dygeo 00l ol
gl Ao ¥ L uly IS SO ol ol S 3ildas ol oad o0l (L ooly cdlyys S o
9 Jlw)l dgy S o Jobb a il Lo ¥ aS Jol IS o cdis jd .l aib o Vo dm S j0
0l S c8lyyd g ol Jluo)l diats I (glodld pod JSumw 3 Ll 0,8 o Oygio iwyd 4 0ald bl
o=l s Vel ay ol ol aS wad eyl 8 Lasl o 1) L esly plen T ehe ploy cudS e
Pl oo JSm

okie 5 JSC8 ol 3 s e iy S S Il gt S ¥ S
o= el bl dgpiie (8L 50 (slaodly j3 bgypels odly g 4oy dla sy pae g ooy Jols 0gm
Dy9l Cands |y s 03l il > F 5 9 U line ol e FIA S > S

Difference between sent counter and its echoed value
‘I_

0.5-
0-
-0.5-
-

-1.5-

LT T T T
545975 54580 54485 54580 54495 55000 55005 55010 55015 55020 55026
Iteration

3L 035lad g Jlo) akiylad e SMBHF-ND S

134 Timeout

VAY



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Receive cycle duration
11+

104

Amplitude

4_I"""I'"'"'"I""""'I""""'I""'""I""""'I""""'I'I

544977 54480 54985 544990 54995 55000 55005 55011
[teration

Il 51 U s j3 00l Jols pbl floj cose =¥=VF S5

Datz transmizzion

A-
A:f!” "b*{.h- Echoed Data ™
3.5

j:r" 1] Sent Data N

]

Armplitude
n

0.5 "j- rr ‘q:t‘
ﬁ,,_h _.»-"; ‘**h,.._ o

—_

r "
2658 2300 2500 G000 G100 G200 G300 G400 G500 GO0 G700 G831
Time (ms)
iS5l S g Jlol (g JUSws -F-IY S
Dists transmiszion guality
2.68826- T
26 -\\ : : I Echoed Data [#™
. i T
\ 1 : 1 Sent Data ™,
2.5 . T 1 T
2.4 N :
. T :
P [N . |
23 L N
o 1 | Ty ...
3 22 — e %
= 1 1 e (T \
o 1 Fi=
E 21 I ; I """--..,_ \
2 o : AL —
1 1 T,
1.9 L= '
1 1 e
1 : 1 "'"*-, \__
1.8 1 < q
17 ! 1 ! 1
- 1 1 =14ms :
160324 -+ o A o e e
9459 G465 G470 G475 G480 G485 G490 G495 9500 9305 9510 9515 9521

Time (ms)

53k 5 o) i ol sl 00 S5 (slos =F-IA S5

YAY



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

A D9 oo bl dis 00l S sl (e VW pm 0 g e 00> FHVA JSS 0 45T jshailen
Ly odly Jold #2505 oy i e 3 oyl vl J8 a il (Lo ¥ oyl j0 Jlaojl ooy U jbliis o0l> oy
(8,8 i) 5w Ve gk 53 g e

UDP bls,|

2 gy LS 4y LAbVIEW-RT 4 SLRT (sla ygu0lS” bLs,l (gly aSis i ;o UDP L)
Sl sladiuw g <ol Voo Job 4y SLRT au LADVIEW-RT o | JLw)l sladiws bl oyl
05 lodd i dy Lanal s oyl 50 Jgl ool g0 il o b Yoo Job ay LADVIEW o, SLRT
Lol 3 culplis g a8)S ;50 cub ¥ L ol 55 03 yoa Jobo g ol (3551 0)lod 5 lase
Loy = bl ccas 4 olsjl onijled 9 (sadgr onjladd auslio Ly lg5 oo Jbywo blo)l wiles 3
ool s ¥ S o ool eyl 9 (Jluw)l osylacs BMS] l Lols aseis o islejl SO plo]
Solbis ol as ccwl VL ol oleds 50 OS] 1Sl jobo dsy 25 0 030 &S jolailod .l 05
Sy 03l 3l ol Cuwd I ek cuwlie bloyl S

550 Y S8 Ly g WS S 3 ptalesl ol 53 el BLS) 4y bgiye (ool siilon
JUw)l SLRT gguel S 4y UDP L)l w5 00 adlw LADVIEW-RT Gua bouel S o )
Jlw)l LADVIEW-RT o ay dl ol g ou s sl JUS&—w ) SLRT Coiw 333, 5 o
Ji&s U LabVIEW-RT el —im a gl oaiiu b oo ;3 050 Ji&w ool dinlie D935 o
S5 g JUSw 4S5 355 o odbline S 4o dn gl L cCanl i odly lis -V IS o Lol
b L ol 4l (e Vojlasl an 3l S0 L ol (Lol (cwginn JUSmw & ilitie (093 cB0 L
5 JiSems J) e S Sy JBlis STz ol (b ] 5 sl g0t S5 3l 3 o) e
ol alols 4 il

Counter difference |/\/| I

UDP Communication { Counter difference] I

3

Counter difference

1
o 250 500 T30 1000 1250 1500 1750 2000 2250 2500 2750 3000
Time

UDP Lls,l S 5 il oylad b oyl o,les 5M3] —¥-V4 IS0

VAY



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

UDP Communication Original Signal [.7."
4- Echoed Signal m

35 /
] .

=

Armplitude
G

1 / S
0.5 — \
D—M : \k—’

1 1
984505 9.9 10 10.1 10.2 10.3 10,3992
Time

U3k JiKew 5 (Jlo)l pogians WS dolie ¥V S

Sl 630 S ye (g jlwane -F-T
3y9-0 13m0 yobo do (3L myg Slwdnd > 0ad 485 LS 4 (Lol w5 b gjle ardiS fuad )
oo i) ) sl S Gy islafl plol Ly S o 3y Shae o 5 €85 41,8 )
i calises glagliw (o 0SS LS j0 slial ol dcgomme 3y Slas wyp eljal SO ST 0 Slos
NRELEMW (5ln cy55 ol cilisen (3L conyos ds slaio o) sl 3,50 (slofsg Csnsl
so90 ol Uy Sy pd (65l ol g 00 (gjlasodly jlusdyss gy WENRIB? § CART2

22,5 oo duslio
NREL 5MW (0,55 (5 5Uwdams - F-¥-)

NREL 8,5 bg a8’ cosl (Seid jl gols 0y do myss Sy 5l Jie NREL BMW (3,55
9 Pl Gy [V ]l o ol gy (St ) g5 (slmiomygss atuoj > il gl
Sl g9 Sl sl Jlay9 550 ko gy 5 e Sy dasulio Sl 4 (s ol Jae (L
sla oo ogpie la Jio Slvgas jl (o3)lss 0 a S sy .cowl oa s 48,5 REpower 5M
Cawl 05 odlazwl NREL SMW  Jao 514k 45 55 DOWEC s RECOFF WindPACT

Org LBy 0dd 03l dawgs jluvdnd (59) = B95 g S ilwodly Iy silwdnd cnl
o=l 4o 0,5 o duwlio NREL 8y i bawgs o0 aSl)l (glmosls L g ouds doy calises (sl oo
4ty Slwand )l by bwg 598 (3L s Jie silworln (KsSe 4 it aabdl 3 sy
D)5 (0 sy ol @l Cono cgiluand SRl L e 090

Jwand (595 2 NRELSMW (630 (y1y95 Joo (55W0e3ly

A 5 6 s (s ey ot > NREL BMW (03 (g5 (sl (sl
il sla iz (Seolidgnl clajiolly peizmen 5 (2ol 5 @ 0 (SWlSe cilizo (glo ol )y
A 53 3liial gy aie 4y NREL €815 by (5 (sln o B 3 Ll () bl o 5 2
5 NRELEMW (40165 Jice (s3sodlay 6l 5 55000 (sln sld o pgd Y ]l 0uiis a3l FAST

YAD



DOI: 10.30503/nripress.2020.301 6ok )9 e loj Slwand axwgs

Py ot Sl izmen 5 [Vg o o Lo Job ol 5 S5 jo (sgime il o0 oa gl £V o
Gy FAST 0 S jl g sl jlwan s 5 a S Losl jlccwl sad odygl ()55 () cwgn (iso
b ool mg Jie 93,2 LS A jlvan s 3 1) La ol ol plssiee (il 090 o3litnl (gjludue
2,5 ooy

NREL SMW (3L ()55 sjlotend sl 5L 2)90 sl bl Cam g2 =¥V oo

$399 LB plys
NRELOffshrBslineSMW _Blade.dat

NRELOffshrBslineSMW_Tower_Onshore.dat

NRELOffshrBslineSMW_AeroDyn.ipt

Cylinderl.dat

Cylinder2.dat

DU40_Al7.dat

DU35_ALl7.dat

DU30_ALl7.dat

DU25_Al7.dat

DU21_Al7.dat

NACAG64_Al7

“Turbine i v » jlawau—d g9y o NRELSMW (ool o595 Joo (gilwodl sy | s
Shacell 3 as el ;85 an oY il oo J )8 g ol 4 5l (iloand 2l sl Config”
sl 5l Lol ) Geizmen 2395 e oMl S-S i (31l 53 [V] e 51 F-F Joae LM
L yiled gt ol S s i lisre (gl ity Gy j5late dy jluwand 53 00l iy oS
i 53 g (ol la S Cleddal aoi o )3 o5 (=l A 9B e 03ai il g (6 elg g
D)8 o obsl “Defined Structure” 4 3 “Control Place”

b Jae g ol (g pmSojlasl (gl Lonjge sla Ui anl Tl 58 a3l Jae ol
S o3l el Joams] (ela ygmniin 5l e yiso oyl 33 3,8 o ygu0 “Sensors” isou p LS oyl
2l gt Sl el )l (colad s jguitan iy 53 5505 ©)lae d 295 (o odlil Jlas 3590 (sla JUS
sl 9 @ SLls) 095lp) Co e 0l Copn Jold 515 3500 (Lo JUSw 35500 48,5 5la5 55 jao b
J=oS5 gz B oy abogy o (sl jguin luasedio g Lo JUSmw S jd FVY IS8 il o ol
o) o LS jlededs (60,8 Laly p> 00

YAS



DOI: 10.30503/nripress.2020.301

&b ey (i lo) lusdds dngs

[YINRELSMW (y0y55 J S witaanw (>)yb (sla ol b —F-Y Jgas

Corner Frequency of Generator-Speed Low-Pass Filter 0.25 Hz
Peak Power Coefficient 0.482
Tip-Speed Ratio at Peak Power Coefficient 7.55
Rotor-Collective Blade-Pitch Angle at Peak Power Coefficient 0.0°
Generator-Torque Constant in Region 2 0.0255764 I\.I-m!rpm2
Rated Mechanical Power 5.296810 MW
Rated Generator Torgue 43,093.55 N'm
Transitional Generator Speed between Regions 1 and 1% 670 rpm
Transitional Generator Speed between Regions 1%z and 2 871 rpm
Transitional Generator Speed between Regions 2%z and 3 1,161.963 rpm
Generator Slip Percentage in Region 2'% 10 %
Minimum Blade Pitch for Ensuring Region 3 Torque 1°

Maximum Generator Torque

47,402.91 N'm

Maximum Generator Torque Rate

15,000 Nem/s

Proportional Gain at Minimum Blade-Pitch Setting

0.01882681 s

Integral Gain at Minimum Blade-Pitch Setting 0.008068634
Blade-Pitch Angle at which the Rotor Power Has Doubled 6.302336 °
Minimum Blade-Pitch Setting 0°
Maximum Blade-Pitch Setting 90 °
Maximum Absolute Blade Pitch Rate 8 s

Equivalent Blade-Pitch-Actuator Linear-Spring Constant

971,350,000 Nem/rad

Equivalent Blade-Pitch-Actuator Linear-Damping Constant

206,000 Nem/rad/s

Sensors | Conditioning | Supervisory | Main Control | Actuators

Measurement

e Turbine Config

Dynamic Siganals

M_PtchPMzc3 0 0 0

w Control System

Measured signals and respected sensars characteristics:

Bias Sampling Time(Sec.]  Resolution

Acuracy(Sigma)

0

‘.@Electn(al ystem Measured signal Bias Sampling time Resolution Acuracy (Sigma) J
M_HorWindV 0.000000 0.0000 0.000000
M_GenSpeed 0.000000 0.0000 0.000000
o M_RetSpeed 0.000000 0.0000 0.000000
B Fedits M_NacYawErr 0.000000 0.0000 0.000000

M_PtchPMzcl 0.000000 0.0000

0.000000

M_PtchPMzc2 0.000000 0.0000

0.000000

o|lela|ale|c|e

M_PtchPMzc3 0.000000 0.0000

0.000000

|8% . Run Settings
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7 Sensors  Conditioning | Supervisory | Main Control | Actuaters |
) Filtering
/

I Measured signals Filter Type 3dB Frequency (Hrz)
"

o . ) M_NacVawEr Lowpass fiter by, L 1
-+ Turbine Config -

g Contiollytem List of selected filters:

‘@E\ ectrical system

Qutput signal Input Signal Filter type Parameter J
Cn e M_HorWindV Average filter [10.000000 ]
:Cn # M _GenSpeed Lowpass filter [0.250000 ]
Cnd_M_PtchPMzclLowpass fil

M_PtchPMzcl Lowpass filter [1.000000 ]

“'657:, iy Cnd_M_PtchPMzc2Lowpass fil| M_PtchPMzc2 Lowpass filter [1.000000 ]
- Cnd_M_PtchPMzc3Lowpass fil] M_PtchPMzc3 Lowpass filter [1.000000 ]
Cnd_M_NacYawErrLowpass filt| M_NacYawErr Lowpass filter [1.000000 ]
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Sensors | Conditioning  Supenvisory | Main Control | Actuators
States Definition
State name State name State name State name E All Possible Transitions
, StandBy Speed Up Power Praduction Brake StandBy_TO_NormalOpera
%" Turbine Config Analogue Refrences Analogue Refrences Analogue Refrences Analogue Refrences Ana es
f 2! %0 = (] = 0 = 90 =
= = = =
Control System 0 680 11738 0
' Digital Refrences Digital Refrences Digital Refrences Digital Refrences Dig
‘@E\mma\ system - - Q - Q -
Execution VI Path Execution VI Path Execution V1 Path Execution VI Path Execution VI Path
=1 & =1 &= (= | Compute Transitions
= ]
J! i = . | & Compute
= Run Settings \
Transitions characteristics
1853 performance s S ot ot oo  Supervisory nputsignals
ource State ransition anipulated inpu riority Comparator Threshold Set Delay Reset Del
L B v E = =y == 0 Cnd_M_HorWindVAverage filter[10.000000 ]
NormalOperat  <9> Input3 0 2= Pt 1 0
wh Guaph Cnd_M_GenSpeedLowpass filter{1.000000 ]
Transitions List
Source State Transition Priorif Manipulated Input | Threshold | Compd SetDelay | ResetDel - |
StandBy StandBy_TO_Speed Up 0 |Inputl 300 > 0.00 0.00
Speed Up Speed Up_TO_StandBy 0 [Inputl 300 < |20 000
Speed Up Speed Up_TO_Power Productio 0| Input2 68000 >= |10 0.00
Power Production| Power Production_TO_Speed Uy 0| Input2 68000 < 100 0.00
Power Production| Power Production_TO Brake |0 | Input2 1e60  |>= |00 000
stop I8 Power Production| Power Production_TO_Brake |0 | Inputl 25.00 >= 100 0.00
Speed Up_TO _Brake 0 [Inputl 2500 5= [100 0.00
;
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Sensors | Conditioning | Supervisory  Main Control | Actuators

Control Place YawControl
Controller Type
©® Defined Structure 7 User SubVl 7) External(Via Serial Port) -
X @ on-0ff () SubVI 2 No Control
Turbine Config Pitch Contrel

Pitch Controller Type On-0ff Control

1)) Control System @ PID with Gain Schedule (©) SubVL (© No Control On-State position absolute error  deg) / 0 On-State command (deg/Sec) ‘ 0

s Pitch Controller
R Electrical system PID Coeficients i
Input signals
Proportional |0.0188 Integral 0.00807 Derivative |0
B Control Input 1 Control Input 5
£ 2 5 iy
Maximum Pitch Speed (Deg/Sec) Masimum Pitch angle (Deg) Minimum Pitch angle (Deg) ) Cnd_M_GenSpeedLowpass filter[1.000000 ] o Cnd_M_NacYawErrLowpass filter(1.000000
. m n “Control Input 2 Control Input §
Scheduled parameter values () G M_PtchPMactLowgss it 0000001 Z
B Runsett I Control Input 3 Control Input 7
e 70 P It B I3 I Je J2  fhe  Jf2 , , ?
! Cnd_M_PtchPMzc2L owpass filter[1.000000 | i
Scheduled Gains L‘( T b,
188 petormance A ontrol Inpu Control Input 8
J IG'863 IO'75 IU‘577 IG‘611 IG‘M |0'344 IU'ZEZ IU‘ZZ3 IO‘ZC|8 ’r: Cnd_M_PtchPMzc3Lowpass filter[1.000000 | o
7?4 Graph Terque Control
Controller Type
© Looklp Table © 5ubVT ) No Control i =
Post Processing Torque table -

Torque Rate Limit
© 115000

D Generator Speed Values P
St 90 o Jsr0 o3 fsssa [fooss [[mos [f11s33 |Jums7 (137

Referenced Electrical Torque Values
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1 windfile_14m.wnd - Notepad | [ B
[ File Edit Format View Help |
! Time Horiz.Sp Dir. vert.sp Horiz.shr Vert.shr Pwr.Law Shr Lin.vert.shr Gust Sp
!

0.0 14.0 0.0 0.0 0.0 0 0.0 0.0

0.1 14.0 0.0 0.0 0.0 0 0.0 0.0
999.9 14.0 0.0 0.0 0.0 0 0.0 0.0

Al 5o V(B b iV e S s S g —FYD IS5

(S BsS d sl gy il an gilwand ) il Jools dilize (gla el il el b

u.wl W 03)9] ¥-¥ J9A> )
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Wind Speed| GenSP | RotPwr | GenPwr [RotThrust| RotTorg | RotSpeed [BldPitchl|GenTq| TSR| OoPDefll] IPDefll{ TTDspFA
3 676.37 42.53 40.3796 170.809 58.243 6.973 0 0.604 | 15.32 0.986 -0.065 0.016
4 696.74 187.6 |[177.0566| 217.22 249.43 7.183 0 2.58 |11.83| 1.315 -0.1 0.034
5 728.16 | 427.63 |404.0037| 267.5 543.28 7.507 0 5.61 |9.896| 1.705 |-0.1415| 0.055
6 770.36 780.93 | 737.5916 329.9 939.19 7.942 0 9.68 |8.724 2.15 -0.192 0.08
7 821.47 | 1257.53 [ 1186.938 397.55 1417.8 8.469 0 14.61 | 7.974 2.65 -0.25 0.107
8 887.75 | 1875.67 [ 1770.529| 477.22 1957.26 9.152 0 20.172 | 7.54 3.22 -0.3165 0.138
9 998.55 | 2666.25 | 2516.836 578.3 2473.1 10.294 0 25.49 | 7.53 3.95 -0.391 0.178
10 1108.47 | 3649.28 [3445.279| 689.95 3050.1 11.427 0 31.44 | 7.53 4.73 -0.4705 | 0.222
11 1153.2 | 4832.2 |4557.726| 789.15 3877.5 11.89 0 39.977 [7.124| 536 -0.561 0.261
12 1173.84 | 5297.34 [5000.245| 687.82 4179.9 12.101 3.837 |[43.003 [6.647| 4.42 -0.7113 | 0.222
13 1173.84 | 5297.34 | 5000.245 607.67 4179.9 12.101 6.598 43.093 | 6.136 3.65 -0.7367 0.19
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24 1173.84 | 5297.34 [5000.245| 376.065 | 4179.9 12.101 2233 |43.093|332| 0587 |-0.2558| 0.101
25 1173.84 | 5297.34 | 5000.245 368.95 4179.9 12.101 23.465 | 43.093 | 3.19 0.4395 | -0.1941 0.098
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------- FAST INPUT FILE ----------mmmmmmmm oo oo oo m oo oo

NREL 5.0 MW Baseline Wind Turbine for Use in Offshore Analysis.

Properties from Dutch Offshore Wind Energy Converter (DOWEC) 6MW Pre-Design (10046_009.pdf) and REpower
5M S5MW (5m_uk.pdf); C

---------------------- SIMULATION CONTROL ====------- - - - oo mm e e mmmm oo o

False Echo - Echo input data to "echo.out" (flag)

3 ADAMSPrep - ADAMS preprocessor mode {1: Run FAST, 2: use FAST as a preprocessor to create an
ADAMS model, 3: do

1 AnalMode - Analysis mode {1: Run a time-marching simulation, 2: create a periodic linearized
model} (switch)

3 NumB1 - Number of blades (-)

630.0 TMax - Total run time (s) ©0.0125 DT - Integration time step (s)
---------------------- TURBINE CONTROL =---------mmmmmmm oo e mmm oo e oo

0 YCMode - Yaw control mode {@: none, 1: user-defined from routine UserYawCont, 2: user-
defined from Simulink}

TYCOn - Time to enable active yaw control (s) [unused when YCMode=0]

PCMode - Pitch control mode {@: none, 1: user-defined from routine PitchCntrl, 2: user-defined from
Simulink

0.0 TPCONn - Time to enable active pitch control (s) [unused when PCMode=0]

VSContrl - Variable-speed control mode {@: none, 1: simple VS, 2: user-defined from routine
UserVSCont, 3: use

9999.9 VS_RtGnSp - Rated generator speed for simple variable-speed generator control (HSS side)
(rpm) [used only when

9999.9 VS_RtTq - Rated generator torque/constant generator torque in Region 3 for simple
variable-speed generator co

9999.9 VS_Rgn2K - Generator torque constant in Region 2 for simple variable-speed generator
control (HSS side) (N-m/r

9999.9 VS_S1Pc - Rated generator slip percentage in Region 2 1/2 for simple variable-speed
generator control (%) [us

2 GenModel - Generator model {1: simple, 2: Thevenin, 3: user-defined from routine UserGen}
(switch) [used only True GenTiStr - Method to start the generator {T: timed using TimGenOn, F:
generator speed using SpdGenOn} (flag) True GenTiStp - Method to stop the generator {T: timed
using TimGenOf, F: when generator power = 0} (flag)

9999.9 SpdGenOn - Generator speed to turn on the generator for a startup (HSS speed) (rpm) [used
only when GenTiStr=F

0.0 TimGenOn - Time to turn on the generator for a startup (s) [used only when GenTiStr=True]
9999.9 TimGenOf - Time to turn off the generator (s) [used only when GenTiStp=True]

1 HSSBrMode - HSS brake model {1: simple, 2: user-defined from routine UserHSSBr} (switch)
9999.9 THSSBrDp - Time to initiate deployment of the HSS brake (s)

9999.9 TiDynBrk - Time to initiate deployment of the dynamic generator brake [CURRENTLY IGNORED]
(s)

9999.9 TTpBrDp(1l) - Time to initiate deployment of tip brake 1 (s)

9999.9 TTpBrDp(2) - Time to initiate deployment of tip brake 2 (s)

9999.9 TTpBrDp(3) - Time to initiate deployment of tip brake 3 (s) [unused for 2 blades]

9999.9 TBDepISp(1) - Deployment-initiation speed for the tip brake on blade 1 (rpm)

9999.9 TBDepISp(2) - Deployment-initiation speed for the tip brake on blade 2 (rpm)

9999.9 TBDepISp(3) - Deployment-initiation speed for the tip brake on blade 3 (rpm) [unused for 2
blades]

9999.9 TYawManS - Time to start override yaw maneuver and end standard yaw control (s)

0.3 YawManRat - Yaw rate (in absolute value) at which override yaw maneuver heads toward final yaw
angle (deg/s)

0.0 NacYawF - Final yaw angle for override yaw maneuvers (degrees)

9999.9 TPitManS(1) - Time to start override pitch maneuver for blade 1 and end standard pitch
control (s)

9999.9 TPitManS(2) - Time to start override pitch maneuver for blade 2 and end standard pitch

control (s)

vof
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9999.9 TPitManS(3) - Time to start override pitch maneuver for blade 3 and end standard pitch
control (s) [unused for 2

8.0 PitManRat(1)- Pitch rate (in absolute value) at which override pitch maneuver for blade 1 heads
toward final pitc

8.0 PitManRat(2)- Pitch rate (in absolute value) at which override pitch maneuver for blade 2 heads
toward final pitc

8.0 PitManRat(3)- Pitch rate (in absolute value) at which override pitch maneuver for blade 3 heads

toward final pitc

BlPitch(1) - Blade 1 initial pitch (degrees)

0.0 BlPitch(2) - Blade 2 initial pitch (degrees)

0.0 BlPitch(3) - Blade 3 initial pitch (degrees) [unused for 2 blades]

0.0 BlPitchF(1) - Blade 1 final pitch for override pitch maneuvers (degrees)
0.0
0.0

()
()

BlPitchF(2) - Blade 2 final pitch for override pitch maneuvers (degrees)
. BlPitchF(3) - Blade 3 final pitch for override pitch maneuvers (degrees) [unused for 2 blades]
---------------------- ENVIRONMENTAL CONDITIONS == -==-==-==c==ommmmomomammoe

9.80665 Gravity - Gravitational acceleration (m/s”2)

---------------------- FEATURE FLAGS ----------mmmmmmmm oo e e -
True FlapDOF1 - First flapwise blade mode DOF (flag)

True FlapDOF2 - Second flapwise blade mode DOF (flag)

True EdgeDOF - First edgewise blade mode DOF (flag)

False TeetDOF - Rotor-teeter DOF (flag) [unused for 3 blades]

True DrTrDOF - Drivetrain rotational-flexibility DOF (flag)

True GenDOF - Generator DOF (flag) True YawDOF - Yaw DOF (flag)

True TWFADOF1 - First fore-aft tower bending-mode DOF (flag)

True TWFADOF2 - Second fore-aft tower bending-mode DOF (flag)

True TwSSDOF1 - First side-to-side tower bending-mode DOF (flag)

True TwSSDOF2 - Second side-to-side tower bending-mode DOF (flag)

True CompAero - Compute aerodynamic forces (flag) False CompNoise - Compute aerodynamic noise
(flag)

---------------------- INITIAL CONDITIONS === === oo mm oo oo oo oo

0.0 OoPDefl - Initial out-of-plane blade-tip displacement (meters)

0.0 IPDefl - Initial in-plane blade-tip deflection (meters)

0.0 TeetDefl - Initial or fixed teeter angle (degrees) [unused for 3 blades]

0.0 Azimuth - Initial azimuth angle for blade 1 (degrees)

12.1 RotSpeed - Initial or fixed rotor speed (rpm)

0.0 NacYaw - Initial or fixed nacelle-yaw angle (degrees)

0.0 TTDspFA - Initial fore-aft tower-top displacement (meters)

0.0 TTDspSS - Initial side-to-side tower-top displacement (meters)

---------------------- TURBINE CONFIGURATION ----------mmmmmmmmm oo mmmmm o mmmm oo

63.0 TipRad - The distance from the rotor apex to the blade tip (meters)

1.5 HubRad - The distance from the rotor apex to the blade root (meters)

1 PSpnE1IN - Number of the innermost blade element which is still part of the pitchable portion
of the blade for
0.0 UndSling - Undersling length [distance from teeter pin to the rotor apex] (meters) [unused
for 3 blades]
0.0 HubCM - Distance from rotor apex to hub mass [positive downwind] (meters)

-5.01910 OverHang - Distance from yaw axis to rotor apex [3 blades] or teeter pin [2 blades] (meters)
1.9 NacCMxn - Downwind distance from the tower-top to the nacelle CM (meters)
0.0 NacCMyn - Lateral distance from the tower-top to the nacelle CM (meters)

1.75 NacCMzn - Vertical distance from the tower-top to the nacelle CM (meters)

87.6 TowerHt - Height of tower above ground level [onshore] or MSL [offshore] (meters)
1.96256 Twr2Shft - Vertical distance from the tower-top to the rotor shaft (meters)
0.0 TwrRBHt - Tower rigid base height (meters)

-5.0 ShftTilt - Rotor shaft tilt angle (degrees)

0.0 Delta3 - Delta-3 angle for teetering rotors (degrees) [unused for 3 blades]

-2.5 PreCone(1) - Blade 1 cone angle (degrees)

-2.5 PreCone(2) - Blade 2 cone angle (degrees)

-2.5 PreCone(3) - Blade 3 cone angle (degrees) [unused for 2 blades]

0.0 AzimBlUp - Azimuth value to use for I/O when blade 1 points up (degrees)
---------------------- MASS AND INERTIA === mmmmmmmm o oo oo oo oo -

0.0 YawBrMass - Yaw bearing mass (kg) 240.00E3 NacMass - Nacelle mass (kg) 56.78E3 HubMass
- Hub mass (kg)

0.0 TipMass(1l) - Tip-brake mass, blade 1 (kg)

0.0 TipMass(2) - Tip-brake mass, blade 2 (kg)

0.0 TipMass(3) - Tip-brake mass, blade 3 (kg) [unused for 2 blades] 2607.89E3 NacYIner - Nacelle
inertia about yaw axis (kg m"2)

534.116  GenIner - Generator inertia about HSS (kg m~2)

115.926E3 HubIner - Hub inertia about rotor axis [3 blades] or teeter axis [2 blades] (kg m*2)
---------------------- DRIVETRAIN === mm o oo o oo mmmm oo mmm e o o -

100.0 GBOXEff - Gearbox efficiency (%)

94.4 GenEff - Generator efficiency [ignored by the Thevenin and user-defined generator models]
(%)

ARIA
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97.0 GBRatio - Gearbox ratio (-)

False GBRevers - Gearbox reversal {T: if rotor and generator rotate in opposite directions}
(flag) 28.1162E3 HSSBrTqF - Fully deployed HSS-brake torque (N-m)

0.6 HSSBrDT - Time for HSS-brake to reach full deployment once initiated (sec) [used only when
HSSBrMode=1] DynBrkFi - File containing a mech-gen-torque vs HSS-speed curve for a dynamic brake
[CURRENTLY IGNORED] (quote

867.637E6 DTTorSpr - Drivetrain torsional spring (N-m/rad)

6.215E6 DTTorDmp - Drivetrain torsional damper (N-m/(rad/s))

---------------------- SIMPLE INDUCTION GENERATOR ---------------cmmmmmmmmoo oo

9999.9 SIG_S1Pc - Rated generator slip percentage (%) [used only when VSContrl=0 and GenModel=1]
9999.9 SIG_SySp - Synchronous (zero-torque) generator speed (rpm) [used only when VSContrl=0 and
GenModel=1]

9999.9 SIG_RtTq - Rated torque (N-m) [used only when VSContrl=0 and GenModel=1]

9999.9 SIG_PORt - Pull-out ratio (Tpullout/Trated) (-) [used only when VSContrl=0 and GenModel=1]
---------------------- THEVENIN-EQUIVALENT INDUCTION GENERATOR -----------------

9999.9 TEC_Freq - Line frequency [50 or 60] (Hz) [used only when VSContrl=0 and GenModel=2]
9998 TEC_NPol - Number of poles [even integer > @] (-) [used only when VSContrl=0 and
GenModel=2]

9999.9 TEC_SRes - Stator resistance (ohms) [used only when VSContrl=0 and GenModel=2]

9999.9 TEC_RRes - Rotor resistance (ohms) [used only when VSContrl=0 and GenModel=2]

9999.9 TEC_VLL - Line-to-line RMS voltage (volts) [used only when VSContrl=0 and GenModel=2]
9999.9 TEC_SLR - Stator leakage reactance (ohms) [used only when VSContrl=0 and GenModel=2]
9999.9 TEC_RLR - Rotor leakage reactance (ohms) [used only when VSContrl=0 and GenModel=2]
9999.9 TEC_MR - Magnetizing reactance (ohms) [used only when VSContrl=0 and GenModel=2]
---------------------- PLATFORM == - - - - oo oo

2] PtfmModel - Platform model {@: none, 1: onshore, 2: fixed bottom offshore, 3: floating
offshore} (switch) PtfmFile - Name of file containing platform properties (quoted string) [unused
when PtfmModel=0]

---------------------- TOWER -----mmmmmmmm oo

20 TwrNodes - Number of tower nodes used for analysis (-)
"NRELOffshrBsline5MW_Tower_Onshore.dat" TwrFile - Name of file containing tower properties

(quoted string)
---------------------- NACELLE =YAW === = === = = o oo o oo

9028.32E6 YawSpr - Nacelle-yaw spring constant (N-m/rad) 19.16E6 YawDamp - Nacelle-yaw damping
constant (N-m/(rad/s))

0.0 YawNeut - Neutral yaw position--yaw spring force is zero at this yaw (degrees)
---------------------- FURLING === === - - - m e e e e e e e e e e e oo -

False Furling - Read in additional model properties for furling turbine (flag)

FurlFile - Name of file containing furling properties (quoted string) [unused when Furling=False]
---------------------- ROTOR-TEETER --=====rcmcccccrcrccnccnrcmcenccncnccncnnnn--

(2] TeetMod - Rotor-teeter spring/damper model {@: none, 1: standard, 2: user-defined from
routine UserTeet} (swi

0.0 TeetDmpP - Rotor-teeter damper position (degrees) [used only for 2 blades and when TeetMod=1]
0.0 TeetDmp - Rotor-teeter damping constant (N-m/(rad/s)) [used only for 2 blades and when
TeetMod=1]

0.0 TeetCDmp - Rotor-teeter rate-independent Coulomb-damping moment (N-m) [used only for 2 blades
and when TeetMod

0.0 TeetSStP - Rotor-teeter soft-stop position (degrees) [used only for 2 blades and when
TeetMod=1]

0.0 TeetHStP - Rotor-teeter hard-stop position (degrees) [used only for 2 blades and when
TeetMod=1]

0.0 TeetSSSp - Rotor-teeter soft-stop linear-spring constant (N-m/rad) [used only for 2 blades
and when TeetMod=1]

0.0 TeetHSSp - Rotor-teeter hard-stop linear-spring constant (N-m/rad) [used only for 2 blades
and when TeetMod=1]

---------------------- TIP-BRAKE ------mmmmmmm e

0.0 TBDrConN - Tip-brake drag constant during normal operation, Cd*Area (m"2)

0.0 TBDrConD - Tip-brake drag constant during fully-deployed operation, Cd*Area (m"2)

0.0 TpBrDT - Time for tip-brake to reach full deployment once released (sec)
---------------------- BLADE =------- - - - oo e -

"NRELOffshrBsline5MW_Blade.dat" BldFile(1) - Name of file containing properties for blade 1 (quoted
string) "NRELOffshrBsline5MW_Blade.dat" BldFile(2) - Name of file containing properties for blade 2
(quoted string) "NRELOffshrBsline5MW _Blade.dat" BldFile(3) - Name of file containing
properties for blade 3 (quoted string)

---------------------- AERODYN -=----cmmmcmm e mccc e cme e cce e cmmm e mce e emce e e e e
"NRELOffshrBsline5MW_AeroDyn.ipt" ADFile - Name of file containing AeroDyn input
parameters (quoted strin

---------------------- NOISE ----------ecmmmmc e ccmemcccmmcmmcmcm e e m

NoiseFile - Name of file containing aerodynamic noise input parameters (quoted string) [used only when
CompNois

v.s
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"NRELOffshrBsline5MW_ADAMSSpecific.dat” ADAMSFile - Name of file containing ADAMS-specific
input parameters (quote

---------------------- LINEARIZATION CONTROL ----------mmmmmmm e mm e oo e o
"NRELOffshrBsline5MW_Linear.dat" LinFile - Name of file containing FAST linearization
parameters (quoted

---------------------- OUTPUT === mmmmmmmm e e

True SumPrint - Print summary data to "<RootName>.fsm" (flag)

True TabDelim - Generate a tab-delimited tabular output file. (flag)

"ES10.3E2" OutFmt - Format used for tabular output except time. Resulting field should be 10
characters. (quoted strin

30.0 TStart - Time to begin tabular output (s)

4 DecFact - Decimation factor for tabular output {1: output every time step} (-)

1.0 SttsTime - Amount of time between screen status messages (sec)

-3.09528 NcIMUxn - Downwind distance from the tower-top to the nacelle IMU (meters)

0.0 NcIMUyn - Lateral distance from the tower-top to the nacelle IMU (meters) 2.23336 NcIMUzn
- Vertical distance from the tower-top to the nacelle IMU (meters)

1.912 ShftGagL - Distance from rotor apex [3 blades] or teeter pin [2 blades] to shaft strain gages
[positive for up

1 NTwGages - Number of tower nodes that have strain gages for output [0 to 9] (-)

10 TwrGagNd - List of tower nodes that have strain gages [1 to TwrNodes] (-) [unused if
NTwGages=0]

1 NBlGages - Number of blade nodes that have strain gages for output [0 to 9] (-)

9 BldGagNd - List of blade nodes that have strain gages [1 to BldNodes] (-) [unused if
NBlGages=0]

OutList - The next line(s) contains a list of output parameters. See OutList.txt for a listing of
available "WindVxi , WindVyi , Windvzi" - Longitudinal, lateral, and
vertical wind speeds

"WaveElev" - Wave elevation at the platform reference
point

"WavelVxi , WavelVyi , Wavelvzi" - Longitudinal, lateral, and vertical wave
particle velocities a

"WavelAxi , WavelAyi , WavelAzi" - Longitudinal, lateral, and vertical wave
particle acceleration

"GenPwr , GenTq" - Electrical generator power and torque
"HSSBrTq" - High-speed shaft brake torque
"BldPitchl, BldPitch2, BldPitch3" - Pitch angles for blades 1, 2, and 3
"Azimuth" - Blade 1 azimuth angle

"RotSpeed , GenSpeed" - Low-speed shaft and high-speed shaft
speeds

"NacYaw , NacYawErr" - Nacelle yaw angle and nacelle yaw error
estimate

"OoPDefll , IPDefll , TwstDefll" - Blade 1 out-of-plane and in-plane
deflections and tip twist

"OoPDefl2 , IPDefl2 , TwstDefl2" - Blade 2 out-of-plane and in-plane
deflections and tip twist

"OoPDefl3 , IPDefl3 , TwstDefl3" - Blade 3 out-of-plane and in-plane
deflections and tip twist

"TwrClrncl, TwrClrnc2, TwrClrnc3" - Tip-to-tower clearance estimate for
blades 1, 2, and 3

"NcIMUTAXs, NcIMUTAys, NcIMUTAzs" - Nacelle IMU translational accelerations
(absolute) in the nonr

"TTDspFA , TTDspSS , TTDspTwst" - Tower fore-aft and side-to-side
displacements and top twist

"PtfmSurge, PtfmSway , PtfmHeave" - Platform translational surge, sway, and
heave displacements

"PtfmRoll , PtfmPitch, PtfmYaw" - Platform rotational roll, pitch and yaw
displacements

"PtfmTAxt , PtfmTAyt , PtfmTAzt" - Platform translation accelerations
(absolute) in the tower-bas

"RootFxcl , RootFycl , RootFzcl" - Out-of-plane shear, in-plane shear, and
axial forces at the ro

"RootMxcl , RootMycl , RootMzcl" - In-plane bending, out-of-plane bending,
and pitching moments a

"RootFxc2 , RootFyc2 , RootFzc2" - Out-of-plane shear, in-plane shear, and
axial forces at the ro

"RootMxc2 , RootMyc2 , RootMzc2" - In-plane bending, out-of-plane bending,
and pitching moments a

"RootFxc3 , RootFyc3 , RootFzc3" - Out-of-plane shear, in-plane shear, and
axial forces at the ro

"RootMxc3 , RootMyc3 , RootMzc3" - In-plane bending, out-of-plane bending,

and pitching moments a

AR
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"SpnlMLxbl, SpnlMLybl, SpnlMLzbl"
bending, and pitching

"SpnlMLxb2, SpnlMLyb2, SpnlMLzb2"
bending, and pitching

"SpnlMLxb3, SpnlMLyb3, SpnlMLzb3"
bending, and pitching

"RotThrust, LSSGagFya, LSSGagFza"
90-rotating shear forc

"RotTorq , LSSGagMya, LSSGagMza"
90-rotating bending mo

"YawBrFxp , YawBrFyp , YawBrFzp"
vertical forces at the

"YawBrMxp , YawBrMyp , YawBrMzp" - Side-to-side bending, fore-aft bending,
and yaw moments at the

"TwrBsFxt , TwrBsFyt , TwrBsFzt"
vertical forces at the

Blade 1 local edgewise bending, flapwise

Blade 2 local edgewise bending, flapwise

Blade 3 local edgewise bending, flapwise

Rotor thrust and low-speed shaft ©- and

Rotor torque and low-speed shaft ©- and

Fore-aft shear, side-to-side shear, and

Fore-aft shear, side-to-side shear, and

"TwrBsMxt , TwrBsMyt , TwrBsMzt" - Side-to-side bending, fore-aft bending,
and yaw moments at the

"TwHtIMLxt, TwHtlMLyt, TwHtiMLzt" - Local side-to-side bending, fore-aft
bending, and yaw moments "FairlTen , FairlAng , AnchlTen , AnchlAng" - Line 1 fairlead

and anchor effective tensions and vertical ang "Fair2Ten , Fair2Ang , Anch2Ten , Anch2Ang"

- Line 2 fairlead and anchor effective tensions and vertical ang "Fair3Ten , Fair3Ang , Anch3Ten ,
Anch3Ang" - Line 3 fairlead and anchor effective tensions and vertical ang "Fair4Ten ,
Fair4Ang , Anch4Ten , Anch4Ang" - Line 4 fairlead and anchor effective tensions and
vertical ang "Fair5Ten , Fair5Ang , Anch5Ten , Anch5Ang” - Line 5 fairlead and anchor
effective tensions and vertical ang "Fair6Ten , Fair6Ang , AnchéTen , Anch6Ang" - Line
6 fairlead and anchor effective tensions and vertical ang "Fair7Ten , Fair7Ang , Anch7Ten , Anch7Ang"
- Line 7 fairlead and anchor effective tensions and vertical ang "Fair8Ten , Fair8Ang , Anch8Ten ,
Anch8Ang" - Line 8 fairlead and anchor effective tensions and vertical ang "TipSpdRat,
RotCp , RotCt , RotCq" - Rotor tip speed ratio and power, thrust, and torque
coefficien END of FAST input file (the word "END" must appear in the first 3 columns of this last
line).

---------------------- FAST INDIVIDUAL BLADE FILE --------=---cmmmmmmmmmmmm oo o

NREL 5.0 MW offshore baseline blade input properties.

---------------------- BLADE PARAMETERS ---------mmmmm e e e e e e e e o -

49 NB1InpSt - Number of blade input stations (-)

False CalcBMode - Calculate blade mode shapes internally {T: ignore mode shapes from below, F:
use mode shapes from b ©.477465 B1dF1Dmp(1) - Blade flap mode #1 structural damping in percent of
critical (%)

0.477465 B1dF1Dmp(2) - Blade flap mode #2 structural damping in percent of critical (%)

0.477465 B1dEdDmp(1) - Blade edge mode #1 structural damping in percent of critical (%)
---------------------- BLADE ADJUSTMENT FACTORS === ---====-cmmmmmmmommmmeemm -

1.0 F1StTunr(1) - Blade flapwise modal stiffness tuner, 1st mode (-)

1.0 F1StTunr(2) - Blade flapwise modal stiffness tuner, 2nd mode (-) 1.04536 AdjBlMs - Factor
to adjust blade mass density (-)

1.0 AdjF1St - Factor to adjust blade flap stiffness (-)

1.0 AdjEdSt - Factor to adjust blade edge stiffness (-)

---------------------- DISTRIBUTED BLADE PROPERTIES --------nmnmmmmmmmmmoammamnn

BlFractAeroCentStrcTwstBMassDenFlpStff EdgStff GIStff EAStff AlphaFlpInerEdgInerPrecrvRefPre
(-) (-) (deg) (kg/m)  (Nm”2) (Nm~2) (Nm~2) (N) (-) (ke m) (kg m) (m) (m)

0.000000.25000 13.308 678.935 18110.00E618113.60E65564.40E69729.48E6 0.0 972.86 973.04 0.0 0.0
0.003250.25000 13.308 678.935 18110.00E618113.60E65564.40E69729.48E6 0.0 972.86 973.04 0.0 0.0
0.019510.24951 13.308 773.363 19424.90E619558.60E65431.59E610789.50E60.0 1091.521066.380.0 0.0
0.035770.24510 13.308 740.550 17455.90E619497.80E64993.98E610067.23E60.0 966.09 1047.360.0 0.0
0.052030.23284 13.308 740.042 15287.40E619788.80E64666.59E69867.78E6 0.0 873.81 1099.750.0 0.0
0.068290.22059 13.308 592.496 10782.40E614858.50E63474.71E67607.86E6 0.0 648.55 873.02 0.0 0.0
0.084550.20833 13.308 450.275 7229.72E6 10220.60E62323.54E65491.26E6 0.0 456.76 641.49 0.0 0.0
0.100810.19608 13.308 424.054 6309.54E6 9144.70E6 1907.87E64971.30E6 0.0 400.53 593.73 0.0 0.0
0.117070.18382 13.308 400.638 5528.36E6 8063.16E6 1570.36E64493.95E6 0.0 351.61 547.18 0.0 0.0
0.133350.17156 13.308 382.062 4980.06E6 6884.44E6 1158.26E64034.80E6 0.0 316.12 490.84 0.0 0.0
0.149590.15931 13.308 399.655 4936.84E6 7009.18E6 1002.12E64037.29E6 0.0 303.60 503.86 0.0 0.0
0.165850.14706 13.308 426.321 4691.66E6 7167.68E6 855.90E6 4169.72E6 0.0 289.24 544.70 0.0 0.0
0.182110.13481 13.181 416.820 3949.46E6 7271.66E6 672.27E6 4082.35E6 0.0 246.57 569.90 0.0 0.0
0.198370.12500 12.848 406.186 3386.52E6 7081.70E6 547.49E6 4085.97E6 0.0 215.91 601.28 0.0 0.0
0.214650.12500 12.192 381.420 2933.74E6 6244.53E6 448.84E6 3668.34E6 0.0 187.11 546.56 0.0 0.0
0.230890.12500 11.561 352.822 2568.96E6 5048.96E6 335.92E6 3147.76E6 0.0 160.84 468.71 0.0 0.0
0.247150.12500 11.072 349.477 2388.65E6 4948.49E6 311.35E6 3011.58E6 0.0 148.56 453.76 0.0 0.0
0.263410.12500 10.792 346.538 2271.99E6 4808.02E6 291.94E6 2882.62E6 0.0 140.30 436.22 0.0 0.0
0.295950.12500 10.232 339.333 2050.05E6 4501.40E6 261.00E6 2613.97E6 0.0 124.61 398.18 0.0 0.0

YA
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.328460.
.360980.
.393500.
.426020.
.458550.
.491060.
.523580.
.556100.
.588620.
.621150.
.653660.
.686180.
.718700.
.751220.
.783760.
.816260.
.848780.
.881300.
.897560.
.913820.
.930080.
.938210.
.946360.
.95447@.
.962600.
.970730.
.978860.
.986990.
.995120.
.000000.

12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500
12500

.672
.110
.534
.932
.321
.711
.122
.546
.971
.401
.834
.332
.890
.503
.116
.730
.342
.954
.760
.574
.404
.319
.253
.216
.178
.140
.101
.062
.023
.000

COOPOOOPOOOPOOORRENNNWWARUIOOOINNOLLO

330.004 1828.25E6 4244.07E6 228.82E6 2357.48E6 0.0 109.42 362.
321.990 1588.71E6 3995.28E6 200.75E6 2146.86E6 0.0 94.36 335.
313.820 1361.93E6 3750.76E6 174.38E6 1944.09E6 0.0 80.24 308.
294.734 1102.38E6 3447.14E6 144.47E6 1632.70E6 0.0 62.67 263.
287.120 875.80E6 3139.07E6 119.98E6 1432.40E6 0.0 49.42 237.
263.343 681.30E6 2734.24E6 81.19E6 1168.76E6 0.0 37.34 196.
253.207 534.72E6 2554.87E6 69.09E6 1047.43E6 0.0 29.14 180.
241.666 408.90E6 2334.03E6 57.45E6 922.95E6 0.0 22.16 162.
220.638 314.54E6 1828.73E6 45.92E6 760.82E6 0.0 17.33 134.
200.293 238.63E6 1584.10E6 35.98E6 648.03E6 0.0 13.30 116.
179.404 175.88E6 1323.36E6 27.44E6 539.70E6 0.0 9.96 97.
165.094 126.01E6 1183.68E6 20.90E6 531.15E6 0.0 7.30  98.
154.411 107.26E6 1020.16E6 18.54E6 460.01E6 0.0 6.22  85.
138.935 90.88E6  797.81E6 16.28E6 375.75E6 0.0 5.19  69.
129.555 76.31E6  709.61E6 14.53E6 328.89E6 0.0 4.36 61.
107.264 61.05E6  518.19E6 9.07E6  244.04E6 0.0 3.36  45.
98.776 49.48E6  454.87E6 8.06E6 211.60E6 0.0 2.75  39.
90.248 39.36E6  395.12E6 7.08E6 181.52E6 0.0 2.21  34.
83.001 34.67E6 353.72E6 6.09E6 160.25E6 0.0 1.93  30.
72.906 30.41E6 304.73E6 5.75E6 109.23E6 0.0 1.69  20.
68.772 26.52E6  281.42E6 5.33E6 100.08E6 0.0 1.49 18.
66.264 23.84E6  261.71E6 4.94E6 92.24E6 0.0 1.34 17.
59.340 19.63E6 158.81E6 4.24E6 63.23E6 0.0 1.10 11.
55.914 16.00E6  137.88E6 3.66E6 53.32E6 0.0 ©0.89 9.7
52.484 12.83E6 118.79E6 3.13E6 44.53E6 0.0 0.71 8.1
49.114 10.08E6  101.63E6 2.64E6 36.90E6 0.0 ©.56 6.8
45.818 7.55E6 85.07E6 2.17E6 29.92E6 0.0 0.42 5.5
41.669 4.60E6 64.26E6 1.58E6 21.31E6 0.0 0.25 4.0
11.453 0.25E6 6.61E6 0.25E6  4.85E6 0.0 0.04 0.9
10.319 0.17E6 5.01E6 0.19E6  3.53E6 0.0 0.02 0.6

BLADE MODE SHAPES - - - === === oo mmmmomommmmomoomoeo oo

0.0622 B1dF1iSh(2) - Flap mode 1, coeff of x*2
1.7254 BldF11Sh(3) -

-3.2452

BldF1l1Sh(4) -

4.7131  B1dF11Sh(5) -

-2.2555
-0.5809

B1dF11Sh(6) -
B1dF12Sh(2) - Flap mode 2, coeff of x*2

1.2067 BldF12Sh(3) -

-15.5349

29.7347

-13.8255

, coeff of x"3
, coeff of x"4

, coeff of x°5
, coeff of x"6

, coeff of x"3

B1dF12Sh(4) - , coeff of x*4
B1dF12Sh(5) - , coeff of x~5
B1dF12Sh(6) - , coeff of x”6

0.3627 BldEdgSh(2) - Edge mode 1, coeff of x"2
2.5337 BldEdgSh(3) -

-3.5772

BldEdgSh(4) -

2.3760 BldEdgSh(5) -

, coeff of x"3
, coeff of x*4
, coeff of x°5

[CECEGEGEGRORORONONONORO RGO RORORONONONOROR OO RN ORORONON O]

[CECEGEGEGRORORONONONONO RGO ORORONONONOROROREORORORORONON O]

[CRCREOEORGROGEORGROEOR O REOGEORORGEOROR O FORORO R ORORORORGROROR RN
[CXCEOEOR G RO EORGREOEOROGREGEORGRO N OROR OGN OR O RO R OROROROROGRGRORO RN

-0.6952 BldEdgSh(6) - , coeff of x"6
NRELOffshrBslineSMW_Tower_Onshore.dat -z » 59,9 Js1& (¥~

---------------------- FAST TOWER FILE ----------mmmmmmmmm e e
NREL 5.0 MW offshore baseline tower input properties.
—————————————————————— TOWER PARAMETERS ---------mmmmm e e e mmme oo -

11 NTwInpSt - Number of input stations to specify tower geometry
False CalcTMode - Calculate tower mode shapes internally {T: ignore mode shapes from below, F:
use mode shapes from b

1.0 TwrFADmp(1) - Tower 1st fore-aft mode structural damping ratio (%)
1.0 TwrFADmp(2) - Tower 2nd fore-aft mode structural damping ratio (%)
1.0 TwrSSDmp(1) - Tower 1st side-to-side mode structural damping ratio (%)
1.0 TwrSSDmp(2) - Tower 2nd side-to-side mode structural damping ratio (%)
—————————————————————— TOWER ADJUSTMUNT FACTORS -----------mmmm e mmmmmm oo o -
1.0 FAStTunr(1) - Tower fore-aft modal stiffness tuner, 1st mode (-)
1.0 FAStTunr(2) - Tower fore-aft modal stiffness tuner, 2nd mode (-)
1.0 SSStTunr(1) - Tower side-to-side stiffness tuner, 1st mode (-)
1.0 SSStTunr(2) - Tower side-to-side stiffness tuner, 2nd mode (-)
1.0 AdjTwMa - Factor to adjust tower mass density (-)
1.0 AdjFASt - Factor to adjust tower fore-aft stiffness (-)
1.0 AdjSSSt - Factor to adjust tower side-to-side stiffness (-)
—————————————————————— DISTRIBUTED TOWER PROPERTIES ------------cmmmmmmm oo
HtFractTMassDenTwFAStif TwSSStif TwGIStif TwEAStif TwFAInerTwSSInerTwFAcgOfTwSScgOf
(-) (kg/m) (Nm*2)  (Nm*2)  (Nm*2)  (N) (ke m) (ke m) (m) (m)

0.0 5590.87 614.343E9614.343E9472.751E9138.127E924866.3 24866.3 0.0 0.0

0.1 5232.43 534.821E9534.821E9411.558E9129.272E921647.5 21647.5 0.0 0.0

0.2 4885.76 463.267E9463.267E9356.495E9120.707E918751.3 18751.3 0.0 0.0

0.3 4550.87 399.131E9399.131E9307.141E9112.433E916155.3 16155.3 0.0 0.0

0.4 4227.75 341.883E9341.883E9263.087E9104.450E913838.1 13838.1 0.0 0.0

0.5 3916.41 291.011E9291.011E9223.940E996.758E9 11779.0 11779.0 0.0 0.0

v.q
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0.6  3616.83 246.027E9246.027E9189.323E989.357E9 9958.2 0.0 0.0
©.7  3329.03 206.457E9206.457E9158.874E982.247E9 8356.6 0.0 0.0
9.8  3053.01 171.851E9171.851E9132.244E975.427E9 6955.9 6955.9 0.0 9.0
0.9  2788.75 141.776E9141.776E9169.100E968.899E9 5738.6 0.0 0.0
1.0 2536.27 115.820E9115.820E989.126E9 62.661E9 4688.0 0.0 0.0
---------------------- TOWER FORE-AFT MODE SHAPES - ------o-cmm oo mmmomeee o

0.7004 TwFAM1Sh(2) - Mode 1, coefficient of x"2 term

2.1963 TwFAM1Sh(3) - , coefficient of x”3 term
-5.6202 TwFAM1Sh(4) - , coefficient of x*4 term
6.2275 TwFAM1Sh(5) - , coefficient of x75 term
-2.5040 TwFAM1Sh(6) - , coefficient of x"6 term
-70.5319 TwFAM2Sh(2) - Mode 2, coefficient of x"2 term
-63.7623  TwFAM2Sh(3) - , coefficient of x*3 term
289.7369  TwFAM2Sh(4) - , coefficient of x4 term
-176.5134  TwFAM2Sh(5) - , coefficient of x”5 term
22.0706  TwFAM2Sh(6) - , coefficient of x"6 term

---------------------- TOWER SIDE-TO-SIDE MODE SHAPES ==-------coommommamoaoo
1.3850 TwSSM1Sh(2) - Mode 1, coefficient of x"2 term

-1.7684  TwSSM1Sh(3) - , coefficient of x”3 term
3.0871 TwSSM1Sh(4) - , coefficient of x"4 term
-2.2395  TwSSM1Sh(5) - , coefficient of x”5 term
0.5357  TwSSM1Sh(6) - , coefficient of x"6 term
-121.2097 TwSSM2Sh(2) - Mode 2, coefficient of x”2 term
184.4151  TwSSM2Sh(3) - , coefficient of x”3 term
-224.9037 TwSSM2Sh(4) - , coefficient of x™4 term
298.5360  TwSSM2Sh(5) - , coefficient of x~5 term
-135.8377 TwSSM2Sh(6) - , coefficient of x"6 term

NRELOffshrBslineSMW_AeroDyn.ipt —-Suelsdg il ol (539,9 S8 (£~

NREL 5.0 MW offshore baseline aerodynamic input properties; Compatible with AeroDyn v12.58.

SI SysUnits - System of units used for input and output [must be SI for FAST] (unquoted string) BEDDOES
StallMod - Dynamic stall included [BEDDOES or STEADY] (unquoted string)

USE_CM UseCm - Use aerodynamic pitching moment model? [USE_CM or NO_CM] (unquoted string) EQUIL InfModel
- Inflow model [DYNIN or EQUIL] (unquoted string)

WAKE IndModel - Induction-factor model [NONE or WAKE or SWIRL] (unquoted string)

0.005 AToler - Induction-factor tolerance (convergence criteria) (-)

PRANDt1 TLModel - Tip-loss model (EQUIL only) [PRANDtl, GTECH, or NONE] (unquoted string)

PRANDt1 HLModel - Hub-loss model (EQUIL only) [PRANdtl or NONE] (unquoted string)

"WindData\9@m_12mps" WindFile - Name of file containing wind data (quoted string)

90.0 HH - Wind reference (hub) height [TowerHt+Twr2Shft+OverHang*SIN(ShftTilt)] (m)

0.0 TwrShad - Tower-shadow velocity deficit (-)

9999.9 ShadHWid - Tower-shadow half width (m)

9999.9 T_Shad_Refpt- Tower-shadow reference point (m)

1.225 AirDens - Air density (kg/m"3)

1.464E-5 KinVisc - Kinematic air viscosity [CURRENTLY IGNORED] (m~2/sec) ©.02479 DTAero - Time interval for
aerodynamic calculations (sec)

8 NumFoil - Number of airfoil files (-)

"AeroData\Cylinderl.dat" FoilNm - Names of the airfoil files [NumFoil lines] (quoted strings)

"AeroData\Cylinder2.dat"
"AeroData\DU40_A17.dat"
"AeroData\DU35_A17.dat" "AeroData\DU3@_A17.dat" "AeroData\DU25_A17.dat" "AeroData\DU21_Al7.dat" "AeroData\NACA64_ A17.dat"

17 BldNodes - Number of blade nodes used for analysis (-)
RNodes AeroTwst DRNodes Chord NFoil PrnElm 2.8667 13.308 2.7333 3.542 1 NOPRINT
5.6000 13.308 2.7333 3.854 1 NOPRINT

8.3333 13.308 2.7333 4.167 2 NOPRINT

11.7500 13.308 4.1000 4.557 3 NOPRINT

15.8500 11.480 4.1000 4.652 4 NOPRINT

19.9500 10.162 4.1000 4.458 4 NOPRINT

24.0500 9.011 4.1000 4.249 5 NOPRINT

28.1500 7.795 4.1000 4.007 6 NOPRINT

32.2500 6.544 4.1000 3.748 6 NOPRINT

36.3500 5.361 4.1000 3.502 7 NOPRINT

40.4500 4.188 4.1000 3.256 7 NOPRINT

44,5500 3.125 4.1000 3.010 8 NOPRINT

48.6500 2.319 4.1000 2.764 8 NOPRINT

52.7500 1.526 4.1000 2.518 8 NOPRINT

56.1667 0.863 2.7333 2.313 8 NOPRINT

58.9000 0.370 2.7333 2.086 8 NOPRINT

61.6333 0.106 2.7333 1.419 8 NOPRINT

Cylinderl.dat —oy Jsgd p! coleMb! 59,9 Js1& (60—

Round root section with a Cd of 0.35
Made by Jason Jonkman

1 Number of

airfoil tables in this file

Yy
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0.0 Table ID parameter

0.0 Stall angle (deg)

0.0 No longer used, enter zero

0.0 No longer used, enter zero

0.0 No longer used, enter zero

0.0 Zero Cn angle of attack (deg)

0.0 Cn slope for zero lift (dimensionless)

0.0 Cn extrapolated to value at positive stall angle of attack
0.0 Cn at stall value for negative angle of attack
0.0 Angle of attack for minimum CD (deg)

0.35 Minimum CD value

-180.00 0.000 0.3500 0.000

0.00 0.000 0.3500 0.000

180.00 0.000 0.3500 0.000

DUA0_A17.dat-s, Jys8 ! oMbl g39,9 Jol6 (1- il

DU40 airfoil with an aspect ratio of 17. Original -180 to 180deg Cl, Cd, and Cm versus AOA data
taken from Appendix A of DOW
Cl and Cd values corrected for rotational stall delay and Cd values corrected using the Viterna
method for @ to 90deg AOA by
1 Number of airfoil tables in this file
0.0 Table ID parameter
9.00 Stall angle (deg)
0.0 No longer used, enter zero
0.0 No longer used, enter zero
0.0 No longer used, enter zero
-1.3430 Zero Cn angle of attack (deg)
7.4888 Cn slope for zero lift (dimensionless)
1.3519 Cn extrapolated to value at positive stall angle of attack
-0.3226 Cn at stall value for negative angle of attack
0.00 Angle of attack for minimum CD (deg) ©.0113 Minimum CD value

-180.000.000 ©0.0602 0.0000

-175.000.218 ©0.0699 0.0934

-170.000.397 0.1107 0.1697

-160.000.642 0.3045 0.2813

-155.000.715 ©0.4179 0.3208

-150.000.757 ©.5355 0.3516

-145.000.772 ©.6535 0.3752

-140.000.762 ©.7685 0.3926

-135.000.731 ©0.8777 0.4048

-130.000.680 ©.9788 0.4126

-125.000.613 1.0700 0.4166

-120.000.532 1.1499 0.4176

-115.000.439 1.2174 0.4158

-110.000.337 1.2716 0.4117

-105.000.228 1.3118 0.4057

-100.000.114 1.3378 0.3979

-95.00 -0.002 1.3492 0.3887

-90.00 -0.120 1.3460 0.3781

-85.00 -0.236 1.3283 0.3663

-80.00 -0.349 1.2964 0.3534

-75.00 -0.456 1.2507 0.3394

-70.00 -0.557 1.1918 0.3244

-65.00 -0.647 1.1204 0.3084

-60.00 -0.727 1.0376 0.2914

-55.00 -0.792 0.9446 0.2733

-50.00 -0.842 0.8429 0.2543

-45.00 -0.874 0.7345 0.2342

-40.00 -0.886 0.6215 0.2129

-35.00 -0.875 0.5067 0.1906

-30.00 -0.839 0.3932 0.1670

-25.00 -0.777 ©.2849 0.1422

-24.00 -0.761 0.2642 0.1371

-23.00 -0.744 0.2440 0.1320

-22.00 -0.725 0.2242 0.1268

-21.00 -0.706 0.2049 0.1215

-20.00 -0.685 0.1861 0.1162

-19.00 -0.662 0.1687 0.1097

-18.00 -0.635 0.1533 0.1012

-17.00 -0.605 0.1398 0.0907

-16.00 -0.571 ©.1281 0.0784

-15.00 -0.534 0.1183 0.0646

-14.00 -0.494 0.1101 0.0494

-13.00 -0.452 0.1036 0.0330

-12.00 -0.407 0.0986 0.0156

-11.00 -0.360 0.0951 -0.0026

-10.00 -0.311 0.0931 -0.0213

-8.00 -0.208 0.0930 -0.0600

-6.00 -0.111 0.0689 -0.0500

-5.50 -0.090 0.0614 -0.0516

AR
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-5.00 -0.072 0.0547 -0.0532
-4.50 -0.065 0.0480 -0.0538
-4.00 -0.054 0.0411 -0.0544
-3.50 -0.017 0.0349 -0.0554
-3.00 ©0.003 0.0299 -0.0558
-2.50 0.014 0.0255 -0.0555
-2.00 ©0.009 0.0198 -0.0534
-1.50 ©0.004 0.0164 -0.0442
-1.00 0.036 0.0147 -0.0469
-0.50 0.073 0.0137 -0.0522
0.00 0.137 0.0113 -0.0573
0.50 0.213 0.0114 -0.0644
1.00 0.292 0.0118 -0.0718
1.50 0.369 0.0122 -0.0783
2.00 0.444 0.0124 -0.0835
2.50 0.514 0.0124 -0.0866
3.00 0.580 0.0123 -0.0887
3.50 0.645 0.0120 -0.0900
4.00 0.710 0.0119 -0.0914
4.50 0.776 0.0122 -0.0933
5.00 0.841 0.0125 -0.0947
5.50 0.904 0.0129 -0.0957
6.00 0.967 0.0135 -0.0967
6.50 1.027 0.0144 -0.0973
7.00 1.084 0.0158 -0.0972
7.50 1.140 0.0174 -0.0972
8.00 1.193 0.0198 -0.0968
8.50 1.242 0.0231 -0.0958
9.00 1.287 0.0275 -0.0948
9.50 1.333 0.0323 -0.0942
10.00 1.368 ©0.0393 -0.0926
10.50 1.400 0.0475 -0.0908
11.00 1.425 0.0580 -0.0890
11.50 1.449 0.0691 -0.0877
12.00 1.473 0.0816 -0.0870
12.50 1.494 0.0973 -0.0870
13.00 1.513 0.1129 -0.0876
13.50 1.538 ©0.1288 -0.0886
14.50 1.587 0.1650 -0.0917
15.00 1.614 0.1845 -0.0939
15.50 1.631 0.2052 -0.0966
16.00 1.649 0.2250 -0.0996
16.50 1.666 0.2467 -0.1031
17.00 1.681 0.2684 -0.1069
17.50 1.699 ©.2900 -0.1110
18.00 1.719 0.3121 -0.1157
19.00 1.751 0.3554 -0.1242
19.50 1.767 ©.3783 -0.1291
20.50 1.798 0.4212 -0.1384
21.00 1.810 0.4415 -0.1416
22.00 1.830 0.4830 -0.1479
23.00 1.847 0.5257 -0.1542
24.00 1.861 ©.5694 -0.1603
25.00 1.872 0.6141 -0.1664
26.00 1.881 0.6593 -0.1724
28.00 1.894 0.7513 -0.1841
30.00 1.904 0.8441 -0.1954
32.00 1.915 0.9364 -0.2063
35.00 1.929 1.0722 -0.2220
40.00 1.903 1.2873 -0.2468
45.00 1.820 1.4796 -0.2701
50.00 1.690 1.6401 -0.2921
55.00 1.522 1.7609 -0.3127
60.00 1.323 1.8360 -0.3321
65.00 1.106 1.8614 -0.3502
70.00 0.880 1.8347 -0.3672
75.00 0.658 1.7567 -0.3830
80.00 0.449 1.6334 -0.3977
85.00 0.267 1.4847 -0.4112
90.00 0.124 1.3879 -0.4234
95.00 0.002 1.3912 -0.4343
100.00 -0.118 1.3795 -0.4437
105.00 -0.235 1.3528 -0.4514
110.00 -0.348 1.3114 -0.4573
115.00 -0.453 1.2557 -0.4610
120.00 -0.549 1.1864 -0.4623
125.00 -0.633 1.1041 -0.4606
130.00 -0.702 1.0102 -0.4554
135.00 -0.754 0©.9060 -0.4462
140.00 -0.787 ©.7935 -0.4323
145.00 -0.797 0.6750 -0.4127
150.00 -0.782 ©.5532 -0.3863
155.00 -0.739 0.4318 -0.3521
160.00 -0.664 0.3147 -0.3085
170.00 -0.410 ©.1144 -0.1858
175.00 -0.226 0.0702 -0.1022
180.00 0.000 0.0602 0.000
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DU35_A17.dat-o, Jys8 ! oMbl g39,9 o6 (V-

DU35 airfoil with an aspect ratio of 17. Original -180 to 180@deg Cl, Cd, and Cm versus AOA data
taken from Appendix A of DOW

Cl and Cd values corrected for rotational stall delay and Cd values corrected using the Viterna
method for © to 90deg AOA by

1 Number of airfoil tables in this file

0.0 Table ID parameter

11.50 Stall angle (deg)

0.0 No longer used, enter zero
0.0 No longer used, enter zero
0.0 No longer used, enter zero

-1.8330 Zero Cn angle of attack (deg)

7.1838 Cn slope for zero lift (dimensionless)

1.6717 Cn extrapolated to value at positive stall angle of attack
-0.3075 Cn at stall value for negative angle of attack

0.00 Angle of attack for minimum CD (deg) ©.0094 Minimum CD value
-180.000.000 ©0.0407 0.0000
-175.000.223 0.0507 0.0937
-170.000.405 ©0.1055 0.1702
-160.000.658 ©.2982 0.2819
-155.000.733 0.4121 0.3213
-150.000.778 ©.5308 0.3520
-145.000.795 ©.6503 0.3754
-140.000.787 0.7672 0.3926
-135.000.757 ©.8785 0.4046
-130.000.708 ©0.9819 0.4121
-125.000.641 1.0756 0.4160
-120.000.560 1.1580 0.4167
-115.000.467 1.2280 0.4146
-110.000.365 1.2847 0.4104
-105.000.255 1.3274 0.4041
-100.000.139 1.3557 0.3961
-95.00 0.021 1.3692 0.3867
-90.00 -0.098 1.3680 0.3759
-85.00 -0.216 1.3521 0.3639
-80.00 -0.331 1.3218 90.3508
-75.00 -0.441 1.2773 0.3367
-70.00 -0.544 1.2193 0.3216
-65.00 -0.638 1.1486 0.3054
-60.00 -0.720 1.0660 0.2884
-55.00 -0.788 0.9728 0.2703
-50.00 -0.840 0.8705 0.2512
-45.00 -0.875 0.7611 0.2311
-40.00 -0.889 0.6466 0.2099
-35.00 -0.880 0.5299 0.1876
-30.00 -0.846 0.4141 0.1641
-25.00 -0.784 0.3030 0.1396
-24.00 -0.768 0.2817 0.1345
-23.00 -0.751 0.2608 0.1294
-22.00 -0.733 0.2404 0.1243
-21.00 -0.714 0.2205 0.1191
-20.00 -0.693 0.2011 0.1139
-19.00 -0.671 0.1822 0.1086
-18.00 -0.648 0.1640 0.1032
-17.00 -0.624 0.1465 0.0975
-16.00 -0.601 0.1300 0.0898
-15.00 -0.579 0.1145 0.0799
-14.00 -0.559 0.1000 0.0682
-13.00 -0.539 0.0867 0.0547
-12.00 -0.519 0.0744 0.0397
-11.00 -0.499 0.0633 0.0234
-10.00 -0.480 0.0534 0.0060
-5.54 -0.385 0.0245 -0.0800
-5.04 -0.359 0.0225 -0.0800
-4.54 -0.360 0.0196 -0.0800
-4.04 -0.355 0.0174 -0.0800
-3.54 -0.307 0.0162 -0.0800
-3.04 -0.246 0.0144 -0.0800
-3.00 -0.240 0.0240 -0.0623
-2.50 -0.163 0.0188 -0.0674
-2.00 -0.091 0.0160 -0.0712
-1.50 -0.019 0.0137 -0.0746
-1.00 0.052 0.0118 -0.0778
-0.50 0.121 ©0.90104 -0.0806
0.00 0.196 0.0094 -0.0831
0.50 0.265 0.0096 -0.0863
1.00 0.335 0.0098 -0.0895
1.50 0.404 0.0099 -0.0924
2.00 0.472 0.0100 -0.0949
2.50 0.540 0.0102 -0.0973
3.00 0.608 0.0103 -0.0996
3.50 0.674 0.0104 -0.1016
4.00 0.742 0.0105 -0.1037
4.50 0.809 ©0.0107 -0.1057
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5.00 0.875 0.0108 -0.1076
5.50 0.941 0.0109 -0.1094
6.00 1.007 ©0.0110 -0.1109
6.50 1.071 ©0.0113 -0.1118
7.00 1.134 0.0115 -0.1127
7.50 1.198 0.0117 -0.1138
8.00 1.260 ©0.0120 -0.1144
8.50 1.318 0.0126 -0.1137
9.00 1.368 0.0133 -0.1112
9.50 1.422 0.0143 -0.1100
10.00 1.475 ©.0156 -0.1086
10.50 1.523 0.0174 -0.1064
11.00 1.570 ©0.0194 -0.1044
11.50 1.609 ©.0227 -0.1013
12.00 1.642 0.0269 -0.0980
12.50 1.675 ©.0319 -0.0953
13.00 1.700 ©.0398 -0.0925
13.50 1.717 ©.0488 -0.0896
14.00 1.712 ©.0614 -0.0864
14.50 1.703 ©.0786 -0.0840
15.50 1.671 ©0.1173 -0.0830
16.00 1.649 0.1377 -0.0848
16.50 1.621 ©0.1600 -0.0880
17.00 1.598 0.1814 -0.0926
17.50 1.571 ©.2042 -0.0984
18.00 1.549 0.2316 -0.1052
19.00 1.544 0.2719 -0.1158
19.50 1.549 ©.2906 -0.1213
20.00 1.565 0.3085 -0.1248
21.00 1.565 0.3447 -0.1317
22.00 1.563 0.3820 -0.1385
23.00 1.558 0.4203 -0.1452
24.00 1.552 0.4593 -0.1518
25.00 1.546 0.4988 -0.1583
26.00 1.539 0.5387 -0.1647
28.00 1.527 0.6187 -0.1770
30.00 1.522 0.6978 -0.1886
32.00 1.529 0.7747 -0.1994
35.00 1.544 0.8869 -0.2148
40.00 1.529 1.0671 -0.2392
45.00 1.471 1.2319 -0.2622
50.00 1.376 1.3747 -0.2839
55.00 1.249 1.4899 -0.3043
60.00 1.097 1.5728 -0.3236
65.00 0.928 1.6202 -0.3417
70.00 0.750 1.6302 -0.3586
75.00 0.570 1.6031 -0.3745
80.00 0.396 1.5423 -0.3892
85.00 0.237 1.4598 -0.4028
90.00 0.101 1.4041 -0.4151
95.00 -0.022 1.4053 -0.4261
100.00 -0.143 1.3914 -0.4357
105.00 -0.261 1.3625 -0.4437
110.00 -0.374 1.3188 -0.4498
115.00 -0.480 1.2608 -0.4538
120.00 -0.575 1.1891 -0.4553
125.00 -0.659 1.1046 -0.4540
130.00 -0.727 1.0086 -0.4492
135.00 -0.778 ©.9025 -0.4405
140.00 -0.809 0.7883 -0.4270
145.00 -0.818 0.6684 -0.4078
150.00 -0.800 ©.5457 -0.3821
155.00 -0.754 0.4236 -0.3484
160.00 -0.677 0.3066 -0.3054
170.00 -0.417 0.1085 -0.1842
175.00 -0.229 ©.0510 -0.1013
180.00 0.000 ©0.0407 0.0000

DU30_A17.dat-s, Js8 ! el g39,9 Jol8 (Al

DU30 airfoil with an aspect ratio of 17. Original -180 to 180deg Cl, Cd, and Cm versus AOA data
taken from Appendix A of DOW
Cl and Cd values corrected for rotational stall delay and Cd values corrected using the Viterna
method for @ to 90deg AOA by

1 Number of airfoil tables in this file
0.0 Table ID parameter

9.00 Stall angle (deg)

0.0 No longer used, enter zero

0.0 No longer used, enter zero

0.0 No longer used, enter zero

-2.3220 Zero Cn angle of attack (deg)

Y Y
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7.3326 Cn slope for zero lift (dimensionless)
1.4490 Cn extrapolated to value at positive stall angle of attack
-0.6138 Cn at stall value for negative angle of attack
0.00 Angle of attack for minimum CD (deg)
0.0087 Minimum CD value
-180.000.000 ©0.0267 0.0000
-175.000.274 0.0370 0.1379
-170.000.547 0.0968 0.2778
-160.000.685 0.2876 0.2740
-155.000.766 ©0.4025 0.3118
-150.000.816 ©0.5232 0.3411
-145.000.836 0.6454 0.3631
-140.000.832 0.7656 0.3791
-135.000.804 ©0.8807 0.3899
-130.000.756 ©0.9882 0.3965
-125.000.690 1.0861 0.3994
-120.000.609 1.1730 0.3992
-115.000.515 1.2474 0.3964
-110.000.411 1.3084 0.3915
-105.000.300 1.3552 0.3846
-100.000.182 1.3875 0.3761
-95.00 0.061 1.4048 0.3663
-90.00 -0.061 1.4070 0.3551
-85.00 -0.183 1.3941 0.3428
-80.00 -0.302 1.3664 0.3295
-75.00 -0.416 1.3240 0.3153
-70.00 -0.523 1.2676 0.3001
-65.00 -0.622 1.1978 0.2841
-60.00 -0.708 1.1156 0.2672
-55.00 -0.781 1.0220 0.2494
-50.00 -0.838 0.9187 0.2308
-45.00 -0.877 0.8074 0.2113
-40.00 -0.895 0.6904 0.1909
-35.00 -0.889 0.5703 0.1696
-30.00 -0.858 0.4503 0.1475
-25.00 -0.832 0.3357 0.1224
-24.00 -0.852 0.3147 0.1156
-23.00 -0.882 0.2946 0.1081
-22.00 -0.919 0.2752 0.1000
-21.00 -0.963 0.2566 0.0914
-20.00 -1.013 0.2388 0.0823
-19.00 -1.067 0.2218 0.0728
-18.00 -1.125 0.2056 0.0631
-17.00 -1.185 ©0.1901 0.0531
-16.00 -1.245 0.1754 0.0430
-15.25 -1.290 0.1649 0.0353
-14.24 -1.229 0.1461 0.0240
-13.24 -1.148 ©0.1263 0.0100
-12.22 -1.052 ©0.1051 -0.0090
-11.22 -0.965 0.0886 -0.0230
-10.19 -0.867 0.0740 -0.0336
-9.70 -0.822 0.0684 -0.0375
-9.18 -0.769 0.0605 -0.0440
-8.18 -0.756 0.0270 -0.0578
-7.19 -0.690 0.0180 -0.0590
-6.65 -0.616 0.0166 -0.0633
-6.13 -0.542 0.0152 -0.0674
-6.00 -0.525 0.0117 -0.0732
-5.50 -0.451 0.90105 -0.0766
-5.00 -0.382 0.0097 -0.0797
-4.50 -0.314 0.0092 -0.0825
-4.00 -0.251 0.0091 -0.0853
-3.50 -0.189 0.0089 -0.0884
-3.00 -0.120 0.0089 -0.0914
-2.50 -0.051 0.0088 -0.0942
-2.00 0.017 0.0088 -0.0969
-1.50 ©0.085 ©0.0088 -0.0994
-1.00 0.152 0.0088 -0.1018
-0.50 0.219 0.0088 -0.1041
0.00 0.288 0.0087 -0.1062
0.50 0.354 0.0087 -0.1086
1.00 0.421 0.0088 -0.1107
1.50 0.487 ©0.0089 -0.1129
2.00 0.554 0.0090 -0.1149
2.50 0.619 0.0091 -0.1168
3.00 0.685 0.0092 -0.1185
3.50 0.749 0.0093 -0.1201
4.00 0.815 ©0.0095 -0.1218
4.50 0.879 0.0096 -0.1233
5.00 0.944 0.0097 -0.1248
5.50 1.008 0.0099 -0.1260
6.00 1.072 0.0101 -0.1270
6.50 1.135 ©0.0103 -0.1280
7.00 1.197 0.0107 -0.1287
7.50 1.256 0.0112 -0.1289
8.00 1.305 ©0.0125 -0.1270
9.00 1.390  0.0155 -0.1207
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9.50 1.424 0.0171 -0.1158
10.00 1.458 0.0192 -0.1116
10.50 1.488 0.0219 -0.1073
11.e0 1.512 0.0255 -0.1029
11.50 1.533 0.0307 -0.0983
12.00 1.549 0.0370 -0.0949
12.50 1.558 0.0452 -0.0921
13.00 1.470 0.0630 -0.0899
13.50 1.398 0.0784 -0.0885
14.00 1.354 0.0931 -0.0885
14.50 1.336 0.1081 -0.0902
15.00 1.333 0.1239 -0.0928
15.50 1.326 ©0.1415 -0.0963
16.00 1.329 0.1592 -0.1006
16.50 1.326 0.1743 -0.1042
17.60 1.321 0.1903 -0.1084
17.50 1.331 0.2044 -0.1125
18.00 1.333 0.2186 -0.1169
18.50 1.340 0.2324 -0.1215
19.00 1.362 0.2455 -0.1263
19.50 1.382 0.2584 -0.1313
20.00 1.398 0.2689 -0.1352
20.50 1.426 0.2814 -0.1406
21.00 1.437 0.2943 -0.1462
22.00 1.418 0.3246 -0.1516
23.00 1.397 0.3557 -0.1570
24.00 1.376 0.3875 -0.1623
25.00 1.354 0.4198 -0.1676
26.00 1.332 0.4524 -0.1728
28.00 1.293 0.5183 -0.1832
30.00 1.265 0.5843 -0.1935
32.00 1.253 0.6492 -0.2039
35.00 1.264 0.7438 -0.2193
40.00 1.258 0.8970 -0.2440
45.00 1.217 1.0402 -0.2672
50.00 1.146 1.1686 -0.2891
55.00 1.049 1.2779 -0.3097
60.00 0.932 1.3647 -0.3290
65.00 0.799 1.4267 -0.3471
70.00 0.657 1.4621 -0.3641
75.00 0.509 1.4708 -0.3799
80.00 0.362 1.4544 -0.3946
85.00 0.221 1.4196 -0.4081
90.00 0.092 1.3938 -0.4204
95.00 -0.030 1.3943 -0.4313
100.00 -0.150 1.3798 -0.4408
105.00 -0.267 1.3504 -0.4486
110.00 -0.379 1.3063 -0.4546
115.00 -0.483 1.2481 -0.4584
120.00 -0.578 1.1763 -0.4597
125.00 -0.660 1.0919 -0.4582
130.00 -0.727 0.9962 -0.4532
135.00 -0.777 0.8906 -0.4441
140.00 -0.807 0.7771 -0.4303
145.00 -0.815 0.6581 -0.4109
150.00 -0.797 0.5364 -0.3848
155.00 -0.750 0.4157 -0.3508
160.00 -0.673 0.3000 -0.3074
170.00 -0.547 0.1051 -0.2786
175.00 -0.274 0.0388 -0.1380
180.00 0.000 0.0267 0.0000

DU25_A17.dat—o s Jsgb ! coleYb! £39,9 o6 (3l

DU25 airfoil with an aspect ratio of 17. Original -180 to 180deg Cl, Cd, and Cm versus AOA data
taken from Appendix A of DOW
Cl and Cd values corrected for rotational stall delay and Cd values corrected using the Viterna
method for @ to 90deg AOA by
Number of airfoil tables in this file
.0 Table ID parameter
.50 Stall angle (deg)
.0 No longer used, enter zero
.0 No longer used, enter zero
.0 No longer used, enter zero
-4.2422 Zero Cn angle of attack (deg)
6.4462 Cn slope for zero lift (dimensionless)

OO0
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1.4336 Cn extrapolated to value at positive stall angle of attack
-0.6873 Cn at stall value for negative angle of attack
0.00 Angle of attack for minimum CD (deg) ©.0065 Minimum CD value
-180.000.000 ©0.0202 0.0000
-175.000.368 0.0324 0.1845
-170.000.735 0.0943 0.3701
-160.000.695 ©0.2848 0.2679
-155.000.777 ©0.4001 0.3046
-150.000.828 ©0.5215 0.3329
-145.000.850 0.6447 0.3540
-140.000.846 ©0.7660 0.3693
-135.000.818 0.8823 0.3794
-130.000.771 ©0.9911 0.3854
-125.000.705 1.0905 0.3878
-120.000.624 1.1787 0.3872
-115.000.530 1.2545 0.3841
-110.000.426 1.3168 0.3788
-105.000.314 1.3650 0.3716
-100.000.195 1.3984 0.3629
-95.00 0.073 1.4169 0.3529
-90.00 -0.050 1.4201 0.3416
-85.00 -0.173 1.4081 0.3292
-80.00 -0.294 1.3811 0.3159
-75.00 -0.409 1.3394 0.3017
-70.00 -0.518 1.2833 0.2866
-65.00 -0.617 1.2138 0.2707
-60.00 -0.706 1.1315 0.2539
-55.00 -0.780 1.0378 0.2364
-50.00 -0.839 ©.9341 0.2181
-45.00 -0.879 0.8221 0.1991
-40.00 -0.898 0.7042 0.1792
-35.00 -0.893 0.5829 0.1587
-30.00 -0.862 0.4616 0.1374
-25.00 -0.803 0.3441 0.1154
-24.00 -0.792 ©.3209 0.1101
-23.00 -0.789 ©0.2972 0.1031
-22.00 -0.792 0.2730 0.0947
-21.00 -0.801 ©.2485 0.0849
-20.00 -0.815 ©.2237 0.0739
-19.00 -0.833 0.1990 0.0618
-18.00 -0.854 0.1743 0.0488
-17.00 -0.879 ©.1498 0.0351
-16.00 -0.905 0.1256 0.0208
-15.00 -0.932 0.1020 0.0060
-14.00 -0.959 ©.0789 -0.0091
-13.00 -0.985 0.0567 -0.0243
-13.00 -0.985 0.0567 -0.0243
-12.01 -0.953 0.0271 -0.0349
-11.00 -0.900 ©0.0303 -0.0361
-9.98 -0.827 0.0287 -0.0464
-8.98 -0.753 0.0271 -0.0534
-8.47 -0.691 0.0264 -0.0650
-7.45 -0.555 0.0114 -0.0782
-6.42 -0.413 0.0094 -0.0904
-5.40 -0.271 0.0086 -0.1006
-5.00 -0.220 0.0073 -0.1107
-4.50 -0.152 0.0071 -0.1135
-4.00 -0.084 0.0070 -0.1162
-3.50 -0.018 0.0069 -0.1186
-3.00 0.049 0.0068 -0.1209
-2.50 0.115 0.0068 -0.1231
-2.00 ©0.181 0.0068 -0.1252
-1.50 0.247 0.0067 -0.1272
-1.00 ©0.312 0.0067 -0.1293
-0.50 0.377 0.0067 -0.1311
0.00 0.444 0.0065 -0.1330
0.50 0.508 0.0065 -0.1347
1.00 0.573 0.0066 -0.1364
1.50 0.636 0.0067 -0.1380
2.00 0.701 ©0.0068 -0.1396
2.50 0.765 0.0069 -0.1411
3.00 0.827 0.0070 -0.1424
3.50 0.890 0.0071 -0.1437
4.00 0.952 0.0073 -0.1448
4.50 1.013 0.0076 -0.1456
5.00 1.062 0.0079 -0.1445
6.00 1.161 ©0.0099 -0.1419
6.50 1.208 0.0117 -0.1403
7.00 1.254 0.0132 -0.1382
7.50 1.301 ©0.0143 -0.1362
8.00 1.336 0.0153 -0.1320
8.50 1.369 0.0165 -0.1276
9.00 1.400 0.0181 -0.1234
9.50 1.428 0.0211 -0.1193
10.00 1.442 0.0262 -0.1152
10.50 1.427 0.0336 -0.1115
11.00 1.374 0.0420 -0.1081
11.50  1.316 ©.0515 -0.1052
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12.00 1.277 0.0601 -0.1026
12.50 1.250 0.0693 -0.1000
13.00 1.246 0.0785 -0.0980
13.50 1.247 0.0888 -0.0969
14.00 1.256 ©0.1000 -0.0968
14.50 1.260 ©0.1108 -0.0973
15.00 1.271 0.1219 -0.0981
15.50 1.281 0.1325 -0.0992
16.00 1.289 0.1433 -0.1006
16.50 1.294 0.1541 -0.1023
17.00 1.304 0.1649 -0.1042
17.50 1.309 0.1754 -0.1064
18.00 1.315 0.1845 -0.1082
18.50 1.320 0.1953 -0.1110
19.00 1.330 0.2061 -0.1143
19.50 1.343 0.2170 -0.1179
20.00 1.354 0.2280 -0.1219
20.50 1.359 0.2390 -0.1261
21.00 1.360 0.2536 -0.1303
22.00 1.325 0.2814 -0.1375
23.00 1.288 0.3098 -0.1446
24.00 1.251 0.3386 -0.1515
25.00 1.215 0.3678 -0.1584
26.00 1.181 0.3972 -0.1651
28.00 1.120 0.4563 -0.1781
30.00 1.076 0.5149 -0.1904
32.00 1.056 0.5720 -0.2017
35.00 1.066 0.6548 -0.2173
40.00 1.064 0.7901 -0.2418
45.00 1.035 0.9190 -0.2650
50.00 0.980 1.0378 -0.2867
55.00 0.904 1.1434 -0.3072
60.00 0.810 1.2333 -0.3265
65.00 ©0.702 1.3055 -0.3446
70.00 0.582 1.3587 -0.3616
75.00 0.456 1.3922 -0.3775
80.00 0.326 1.4063 -0.3921
85.00 0.197 1.4042 -0.4057
90.00 0.072 1.3985 -0.4180
95.00 -0.050 1.3973 -0.4289
100.00 -0.170 1.3810 -0.4385
105.00 -0.287 1.3498 -0.4464
110.00 -0.399 1.3041 -0.4524
115.00 -0.502 1.2442 -0.4563
120.00 -0.596 1.1709 -0.4577
125.00 -0.677 1.0852 -0.4563
130.00 -0.743 0.9883 -0.4514
135.00 -0.792 0.8818 -0.4425
140.00 -0.821 0.7676 -0.4288
145.00 -0.826 0.6481 -0.4095
150.00 -0.806 0.5264 -0.3836
155.00 -0.758 0.4060 -0.3497
160.00 -0.679 0.2912 -0.3065
170.00 -0.735 0.0995 -0.3706
175.00 -0.368 0.0356 -0.1846
180.00 0.000 0.0202 0.0000

DU21_AL7.dat—s Jg5 ! oMbl 35,5 Jolb (3 +— i

DU21 airfoil with an aspect ratio of 17. Original -180 to 180deg Cl, Cd, and Cm versus AOA data
taken from Appendix A of DOW
Cl and Cd values corrected for rotational stall delay and Cd values corrected using the Viterna
method for @ to 90deg AOA by

1 Number of airfoil tables in this file
0.0 Table ID parameter

8.00 Stall angle (deg)

0.0 No longer used, enter zero

0.0 No longer used, enter zero

0.0 No longer used, enter zero

-5.0609 Zero Cn angle of attack (deg)
6.2047 Cn slope for zero lift (dimensionless)
1.4144 Cn extrapolated to value at positive stall angle of attack
-0.5324 Cn at stall value for negative angle of attack
-1.50 Angle of attack for minimum CD (deg)
0.0057 Minimum CD value
-180.00 0.000 ©.0185 0.0000
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-175.00 0.394 0.0332 0.1
-170.00 0.788 0.0945 0.3
-160.00 0.670 0.2809 0.2
-155.00 0.749 0.3932 0.3
-150.00 0.797 0.5112 0.3
-145.00 0.818 0.6309 0.3
-140.00 0.813 0.7485 0.3
-135.00 0.786 ©0.8612 0.3
-130.00 0.739 0.9665 0.3
-125.00 0.675 1.0625 0.4
-120.00 0.596 1.1476 0.4
-115.00 0.505 1.2206 0.3
-110.00 0.403 1.2805 0.3
-105.00 0.294 1.3265 0.3
-100.00 0.179 1.3582 0.3
-95.00 ©0.060 1.3752 0.3
-90.00 -0.060 1.3774 0.3
-85.00 -0.179 1.3648 0.3
-80.00 -0.295 1.3376 0.3
-75.00 -0.407 1.2962 0.3
-70.00 -0.512 1.2409 0.3
-65.00 -0.608 1.1725 0.2
-60.00 -0.693 1.0919 0.2
-55.00 -0.764 1.0002 0.2
-50.00 -0.820 0.8990 0.2
-45.00 -0.857 ©.7900 0.2
-40.00 -0.875 0.6754 0.1
-35.00 -0.869 0.5579 0.1
-30.00 -0.838 0.4405 0.1
-25.00 -0.791 0.3256 0.1
-24.00 -0.794 0.3013 0.1
-23.00 -0.805 0.2762 0.1
-22.00 -0.821 0.2506 0.0
-21.00 -0.843 0.2246 0.0
-20.00 -0.869 0.1983 0.0
-19.00 -0.899 0.1720 0.0
-18.00 -0.931 0.1457 0.0
-17.00 -0.964 0.1197 0.0
-16.00 -0.999 0.0940 -0.
-15.00 -1.033 0.0689 -0.
-14.50 -1.050 0.0567 -0.
-12.01 -0.953 0.0271 -0.
-11.00 -0.900 0.0303 -0.
-9.98 -0.827 0.0287 -0.
-8.12 -0.536 0.0124 -0.
-7.62 -0.467 0.0109 -0.
-7.11  -0.393 0.0092 -0.
-6.60 -0.323 0.0083 -0.
-6.50 -0.311 0.0089 -0.
-6.00 -0.245 0.0082 -0
-5.50 -0.178 0.0074 -0
-5.00 -0.113 0.0069 -0
-4.50 -0.048 0.0065 -0
-4.00 0.016 0.0063 -0
-3.50 0.080 0.0061 -0
-3.00 0.145 0.0058 -0
-2.50 0.208 0.0057 -0
-2.00 0.270 0.0057 -0
-1.56 90.333 0.0057 -0
-1.00 0.396 0.0057 -0
-0.50 0.458 0.0057 -0
0.00 0.521 ©.0057 -0
0.50 0.583 0.0057 -0
1.00 0.645 ©0.0058 -0
1.50 0.706 ©.0058 -0
2.00 0.768 ©.0059 -0
2.50 0.828 ©.0061 -0
3.00 0.888 ©.0063 -0
3.50 0.948 ©.0066 -0
4.00 0.996 0.0071 -0
4.50 1.046 0.0079 -0
5.00 1.095 0.0090 -0
5.50 1.145 0.0103 -0
6.00 1.192 0.0113 -0
6.50 1.239 0.0122 -0
7.00 1.283 0.0131 -0
7.50 1.324 0.0139 -0
8.00 1.358 0.0147 -0
8.50 1.385 0.0158 -0
9.00 1.403 0.0181 -0
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9.50 1.401 0.0211 -0.1142
10.00 1.358 0.0255 -0.1103
10.50 1.313 0.0301 -0.1066
11.60 1.287 0.0347 -0.1032
11.50 1.274 0.0401 -0.1002
12.00 1.272 0.0468 -0.0971
12.50 1.273 0.0545 -0.0940
13.00 1.273 0.0633 -0.0909
13.50 1.273 0.0722 -0.0883
14.00 1.272 0.0806 -0.0865
14.50 1.273 0.0900 -0.0854
15.00 1.275 0.0987 -0.0849
15.50 1.281 0.1075 -0.0847
16.00 1.284 0.1170 -0.0850
16.50 1.296 0.1270 -0.0858
17.60 1.306 0.1368 -0.0869
17.50 1.308 0.1464 -0.0883
18.00 1.308 0.1562 -0.0901
18.50 1.308 0.1664 -0.0922
19.00 1.308 0.1770 -0.0949
19.50 1.307 0.1878 -0.0980
20.00 1.311 0.1987 -0.1017
20.50 1.325 0.2100 -0.1059
21.00 1.324 0.2214 -0.1165
22.00 1.277 0.2499 -0.1172
23.00 1.229 0.2786 -0.1239
24.00 1.182 0.3077 -0.1305
25.00 1.136 0.3371 -0.1370
26.00 1.093 0.3664 -0.1433
28.00 1.017 0.4246 -0.1556
30.00 0.962 0.4813 -0.1671
32.00 0.937 0.5356 -0.1778
35.00 0.947 0.6127 -0.1923
40.00 0.950 0.7396 -0.2154
45.00 0.928 0.8623 -0.2374
50.00 ©0.884 0.9781 -0.2583
55.00 ©0.821 1.0846 -0.2782
60.00 ©.740 1.1796 -0.2971
65.00 0.646 1.2617 -0.3149
70.00 0.540 1.3297 -0.3318
75.00 0.425 1.3827 -0.3476
80.00 0.304 1.4202 -0.3625
85.00 0.179 1.4423 -0.3763
90.00 ©.053 1.4512 -0.3890
95.00 -0.073 1.4480 -0.4004
100.00 -0.198 1.4294 -0.4105
105.00 -0.319 1.3954 -0.4191
110.00 -0.434 1.3464 -0.4260
115.00 -0.541 1.2829 -0.4308
120.00 -0.637 1.2057 -0.4333
125.00 -0.720 1.1157 -0.4330
130.00 -0.787 1.0144 -0.4294
135.00 -0.836 0.9033 -0.4219
140.00 -0.864 0.7845 -0.4098
145.00 -0.869 0.6605 -0.3922

Q.

Q.

0.

0.

0.

0

NACAG4_AL7.dat—oy Jsgd ! clebl g9y Jolé (V-

NACA64 airfoil with an aspect ratio of 17. Original -180 to 18@deg Cl, Cd, and Cm versus AOA data
taken from Appendix A of D

Cl and Cd values corrected for rotational stall delay and Cd values corrected using the Viterna
method for @ to 90deg AOA by

1 Number of airfoil tables in this file
0.0 Table ID parameter

9.00 Stall angle (deg)

0.0 No longer used, enter zero

0.0 No longer used, enter zero

0.0 No longer used, enter zero

-4.4320 Zero Cn angle of attack (deg)
6.0031 Cn slope for zero lift (dimensionless)
1.4073 Cn extrapolated to value at positive stall angle of attack

Yy
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-0.7945 Cn at stall value for negative angle of attack

-1.00 Angle of attack for minimum CD (deg) ©.0052 Minimum CD value
-180.00 0.000 .0198 0.0000
-175.000.374 .0341 0.1880
-170.00 0.749 .0955 0.3770
-160.00 0.659 .2807 0.2747
-155.000.736 .3919 0.3130
-150.000.783 .5086 0.3428
-145.00 0.803 .6267 0.3654
-140.00 0.798 .7427 0.3820
-135.000.771 .8537 0.3935
-130.000.724 .9574 0.4007
-125.00 0.660 .0519 0.4042
-120.00 0.581 .1355 0.4047
-115.00 0.491 .2070 0.4025
-110.00 0.390 .2656 0.3981
-105.00 0.282 .3104 0.3918
-100.00 0.169 .3410 0.3838
-95.00 0.052 .3572 0.3743
-90.00 -0.067 1.3587 0.3636
-85.00 -0.184 1.3456 0.3517
-80.00 -0.299 1.3181 ©.3388
-75.00 -0.409 1.2765 0.3248
-70.00 -0.512 1.2212 0.3099
-65.00 -0.606 1.1532 0.2940
-60.00 -0.689 1.0731 0.2772
-55.00 -0.759 0.9822 0.2595
-50.00 -0.814 0.8820 0.2409
-45.00 -0.850 0.7742 0.2212
-40.00 -0.866 0.6610 0.2006
-35.00 -0.860 0.5451 0.1789
-30.00 -0.829 0.4295 0.1563
-25.00 -0.853 0.3071 0.1156
-24.00 -0.870 0.2814 0.1040
-23.00 -0.890 0.2556 0.0916
-22.00 -0.911 0.2297 0.0785
-21.00 -0.934 0.2040 0.0649
-20.00 -0.958 0.1785 0.0508
-19.00 -0.982 0.1534 0.0364
-18.00 -1.005 0.1288 0.0218
-17.00 -1.082 1037 0.0129

1
[
[0
(]
(o]
1
[y
=
(o]
a1
OO RRRRPRPRRPRRPRREPREPRPREPREPREPOOOOOOOOO®

(O

N U

00 W

w T

1 1 1 1 1
(RO R

()

I
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-4.00 -0.017 0.0072 -0.0869
-3.00 0.088 0064 -0.0912
-2.00 0.213 0054 -0.0946
-1.00 0.328 0052 -0.0971
0.00 0.442 0052 -0.1014
1.00 0.556 0052 -0.1076
2.00 0.670 0053 -0.1126
3.00 0.784 0053 -0.1157
4.00 0.898 0054 -0.1199
5.00 1.011 0058 -0.1240
6.00 1.103 0091 -0.1234
7.00 1.181 0113 -0.1184
8.00 1.257 0124 -0.1163
8.50 1.293 0130 -0.1163
9.00 1.326 0136 -0.1160
9.50 1.356 0143 -0.1154
10.00 1.382 0150 -0.1149
10.50 1.400 0267 -0.1145
11.60 1.415 0383 -0.1143
11.50 1.425 0498 -0.1147
12.00 1.434 0613 -0.1158
12.50 1.443 0727 -0.1165
13.00 1.451 0841 -0.1153
13.50 1.453 0954 -0.1131
1.
1.
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00 1.445
50 1.447
00 1.448
50 1.444
00 1.438
50 1.439
00 1.448
50 1.452
00 1.448
50 1.438
00 1.428
00 1.401
00 1.359
00 1.300
00 1.220
00 1.168
00 1.116
00 1.015
00 0.926
00 0.855
00 0.800
00 0.804
00 0.793
00 0.763
00 0.717
00 0.656
00 0.582
00 0.495
00 0.398
00 0.291
00 0.176
00 0.053
00 -0.0974
.00 -0.199
.00 -0.321
.00 -0.436
.00 -0.543
00 -0.640
00 -0.723
00 -0.790
00 -0.840
00 -0.868
00 -0.872
00 -0.850
00 -0.798
00 -0.714
00 -0.749

.00 0.000

COOCOOCOORRRPRRPRREPRPRREPREPIERPREPRERLPREPREPOOODIODDIDI DD OOOOO®

.4116
.2931
.0971
.0334
.0198 ©.0000

.3349
.2942
.3771
.1879

vy
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Silwdaw jolaio 4 FAST 05 s, ,balu sy b goimo —0 Cuwgn

X

CART2 jy,99

(*.fst) FAST ol 55959 o1& soixe (V-

CART Example.

Compatible with FAST v6.01.

—————————————————————— SIMULATION CONTROL =--======--mmmmmmm oo mm oo oo

False Echo - Echo input data to "echo.out" (switch)

1 ADAMSPrep - ADAMS preprocessor mode {1: Run FAST, 2: use FAST as a preprocessor to create an
ADAMS model, 3: do both} (switch) 1 AnalMode - Analysis mode {1: Run a time-marching simulation,
2: create a periodic linearized model} (switch)

2 NumBl - Number of blades (-)

150.0 TMax - Total run time (s)

0.006 DT - Integration time step (s)

—————————————————————— TURBINE CONTROL ==--==--mmmmmmmmm oo mmmm e e e oo

© YCMode - Yaw control mode {@: none, 1: user-defined from routine UserYawCont, 2: user-defined
from Simulink} (switch)

9999.9 TYCOn - Time to enable active yaw control (s)

PCMode - Pitch control mode {@: none, 1: user-defined from routine PitchCntrl, 2: user-defined from
Simulink} (switch)

0. TPCOn - Time to enable active pitch control (s)

VSContrl - Variable-speed control mode {@: none, 1: simple VS, 2: user-defined from routine
UserVSCont, 3: user-defined from Simulink} (switch)

1781.98 VS_RtGnSp - Rated generator speed for simple variable-speed generator control (HSS side)
(rpm) [used only when VSContrl=1]

3524.36 VS_RtTq - Rated generator torque/constant generator torque in Region 3 for simple variable-
speed generator control (HSS side) (N-m) [used only when VSContrl=1]

.0008992 VS_Rgn2K - Torque constant for simple variable-speed generator control in Region 2 (HSS
side) (N-m/rpm~2) [used only when VSContrl=1]

23.05 VS_S1Pc - Rated generator slip percentage in Region 2 1/2 for simple variable-speed generator
control (%) [used only when VSContrl=1] 1 GenModel - Generator model {1: Simple, 2: Thevenin, 3:
User Defined} (-)

True GenTiStr - Method to start the generator {T: timed using TimGenOn, F: generator speed using
SpdGenOn} (switch) True GenTiStp - Method to stop the generator {T: timed using TimGenOf, F: when
generator power = 0} (switch)

900.0 SpdGenOn - Generator speed to turn on the generator for a startup (HSS speed) (rpm)

0.0 TimGenOn - Time to turn on the generator for a startup (s)

9999.9 TimGenOf - Time to turn off the generator (s)

1 HSSBrMode - HSS brake model {1: simple, 2: user-defined from routine UserHSSBr} (switch)
9999.9 THSSBrDp - Time to initiate deployment of the HSS brake (s)

9999.9 TiDynBrk - Time to initiate deployment of the dynamic generator brake [CURRENTLY IGNORED]
(s)

9999.9 TTpBrDp(1l) - Time to initiate deployment of tip brake 1 (s)

9999.9 TTpBrDp(2) - Time to initiate deployment of tip brake 2 (s)

9999.9 TTpBrDp(3) - Time to initiate deployment of tip brake 3 (s) [unused for 2 blades]

9999.9 TBDepISp(1l) - Deployment-initiation speed for the tip brake on blade 1 (rpm)

9999.9 TBDepISp(2) - Deployment-initiation speed for the tip brake on blade 2 (rpm)

9999.9 TBDepISp(3) - Deployment-initiation speed for the tip brake on blade 3 (rpm) [unused for 2
blades]

9999.9 TYawManS - Time to start override yaw maneuver and end standard yaw control (s)

9999.9 TYawMankE - Time at which override yaw maneuver reaches final yaw angle (s)

0.0 NacYawF - Final yaw angle for yaw maneuvers (degrees)

9999.9 TPitManS(1) - Time to start override pitch maneuver for blade 1 and end standard pitch
control (s)

9999.9 TPitManS(2) - Time to start override pitch maneuver for blade 2 and end standard pitch
control (s)

9999.9 TPitManS(3) - Time to start override pitch maneuver for blade 3 and end standard pitch
control (s) [unused for 2 blades]

9999.9 TPitManE(1) - Time at which override pitch maneuver for blade 1 reaches final pitch (s)
9999.9 TPitManE(2) - Time at which override pitch maneuver for blade 2 reaches final pitch (s)
9999.9 TPitManE(3) - Time at which override pitch maneuver for blade 3 reaches final pitch (s)
[unused for 2 blades]

-1. B1Pitch(1) - Blade 1 initial pitch (degrees)

-1. B1Pitch(2) - Blade 2 initial pitch (degrees)

YyYyY
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11. B1Pitch(3) - Blade 3 initial pitch (degrees) [unused for 2 blades]

5.3 B1PitchF(1) - Blade 1 final pitch for pitch maneuvers (degrees)

5.3 B1PitchF(2) - Blade 2 final pitch for pitch maneuvers (degrees)

5.3 B1PitchF(3) - Blade 3 final pitch for pitch maneuvers (degrees) [unused for 2 blades]
---------------------- ENVIRONMENTAL CONDITIONS -------=--------cmmmmmmom oo

9.80665 1JASON: 9.80665 Gravity - Gravitational acceleration (m/s”2)

---------------------- FEATURE SWITCHES ----------cmmmmm e mmm e e

False FlapDOF1 - First flapwise blade mode DOF (switch) False FlapDOF2 - Second flapwise blade
mode DOF (switch) False EdgeDOF - First edgewise blade mode DOF (switch)

False TeetDOF - Rotor-teeter DOF (switch) [unused for 3 blades]

False DrTrDOF - Drivetrain rotational-flexibility DOF (switch)

True GenDOF - Generator DOF (switch) False YawDOF - Yaw DOF (switch)

False TwFADOF1 - First fore-aft tower bending-mode DOF (switch) False TwFADOF2 - Second fore-aft
tower bending-mode DOF (switch)

False TwSSDOF1l - First side-to-side tower bending-mode DOF (switch)

False TwSSDOF2 - Second side-to-side tower bending-mode DOF (switch) True CompAero - Compute
aerodynamic forces (switch)

False CompNoise - Compute aerodynamic noise (switch)

---------------------- INITIAL CONDITIONS =----=-----mmmmmmmmmmmmmmmmo oo

OoPDefl - Initial out-of-plane blade-tip displacement, (meters)

IPDefl - Initial in-plane blade-tip deflection, (meters)

TeetDefl - Initial or fixed teeter angle (degrees) [unused for 3 blades]

Azimuth - Initial azimuth angle for blade 1 (degrees)

41.7 RotSpeed - Initial or fixed rotor speed (rpm)

-0.0 NacYaw - Initial or fixed nacelle-yaw angle (degrees)

0. TTDspFA - Initial fore-aft tower-top displacement (meters)

0.0 TTDspSS - Initial side-to-side tower-top displacement (meters)

---------------------- TURBINE CONFIGURATION --------------mmmmmmmmmmm oo oo oo - -

21.336 TipRad - The distance from the rotor apex to the blade tip (meters)

1.381 HubRad - The distance from the rotor apex to the blade root (meters)

1 PSpnEIN - Number of the innermost blade element which is still part of the pitchable portion of
the blade for partial-span pitch control [1 to BldNodes] [CURRENTLY IGNORED] (-)

0.000 UndSling - Undersling length [distance from teeter pin to the rotor apex] (meters) [unused
for 3 blades]

0.210 HubCM - Distance from rotor apex to hub mass [positive downwind] (meters)

-3.858 OverHang - Distance from yaw axis to rotor apex [3 blades] or teeter pin [2 blades] (meters)
-1.1 NacCMxn - Downwind distance from the tower-top to the nacelle CM (meters)

0.0 NacCMyn - Lateral distance from the tower-top to the nacelle CM (meters) 1.734 NacCMzn -
Vertical distance from the tower-top to the nacelle CM (meters) 34.862 TowerHt - Height of tower
above ground level (meters)

1.734 Twr2Shft - Vertical distance from the tower top to the yaw/shaft intersection (meters)
0.0 TwrRBHt - Tower rigid base height (meters)

-3.77 ShftTilt - Rotor shaft tilt angle (degrees)

0.0 Delta3 - Delta-3 angle for teetering rotors (degrees) [unused for 3 blades]

0.0 PreCone(l) - Blade 1 cone angle (degrees)

0.0 PreCone(2) - Blade 2 cone angle (degrees)

0.0 PreCone(3) - Blade 3 cone angle (degrees) [unused for 2 blades]

270.0 AzimBlUp - Azimuth value to use for I/O when blade 1 points up (degrees)
---------------------- MASS AND INERTIA ------mmmmmmm oo oo o e e e mmmmmmmmmm oo

0.0 YawBrMass - Yaw bearing mass (kg) 29113. NacMass - Nacelle mass (kg) 5852. HubMass - Hub mass
(kg)

0. TipMass(l) - Tip-brake mass, blade 1 (kg)

0. TipMass(2) - Tip-brake mass, blade 2 (kg)

0. TipMass(3) - Tip-brake mass, blade 3 (kg) [unused for 2 blades] 71750. NacYIner - Nacelle
inertia about yaw axis (kg m~2)

34.4 | 64100. GenIner - Generator inertia about HSS (kg m*2)

15000. HubIner - Hub inertia about teeter axis (kg m”2) [unused for 3 blades]
---------------------- DRIVETRAIN ---------cmmmmmccm e mcmcmce e mce e mmm e e e

100.0 GBoxEff - Gearbox efficiency (%)

100.0 GenEff - Generator efficiency [ignored by the Thevenin and user-defined generator models] (%)
43.165 !43.165 GBRatio - Gearbox ratio (-)

False GBRevers - Gearbox reversal {T: if rotor and generator rotate in opposite directions}
(switch)

6000.0 HSSBrTgF - Fully deployed HSS-brake torque (N-m)

0.5 HSSBrDt - Time for HSS-brake to reach full deployment once initiated (sec)
"DynBrk.dat"DynBrkFi - File containing a mech-gen-torque vs HSS-speed curve for a dynamic brake
[CURRENTLY IGNORED] (quoted string) 2.691e7 DTTorSpr - Drivetrain torsional spring (N-m/rad)
0.e0 DTTorDmp - Drivetrain torsional damper (N-m/s)

---------------------- SIMPLE INDUCTION GENERATOR =-==-=-----c-ccmmmmmmmmmmmmome

0.001 SIG_S1Pc - Rated generator slip percentage [>0] (%) Now HSS side!

1799.98 SIG_SySp - Synchronous (zero-torque) generator speed [>0] (rpm) Now HSS side!

0.0
0.0
0.0
0.0

YYvY
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1799.98 SIG_RtTq - Rated torque [>0] (N-m) Now HSS side! 2 SIG_PORt - Pull-out ratio
(Tpullout/Trated) [>1] (-)

---------------------- THEVENIN-EQUIVALENT INDUCTION GENERATOR -----------------

60.0 TEC_Freq - Line frequency [50 or 60] (Hz)

6 TEC_NPol - Number of poles [even integer > @] (-) ©.0185 TEC_SRes - Stator resistance [>0] (ohms)
0.017 TEC_RRes - Rotor resistance [>0] (ohms)

480.0 TEC_VLL - Line-to-line RMS voltage (volts)

0.0340 TEC_SLR - Stator leakage reactance (ohms)

0.0050 TEC_RLR - Rotor leakage reactance (ohms)

0.7750 TEC_MR - Magnetizing reactance (ohms)

—————————————————————— PLATFORM MODEL ------------mmmmmm e e e e oo

0@ PtfmModel - Platform model {@: none, 1: onshore, 2: fixed bottom offshore, 3: floating offshore}
(switch) PtfmFile - Name of file containing platform properties (quoted string) [unused when
PtfmModel=0]

—————————————————————— TOWER === - - mmmmm e e

15 TwrNodes - Number of tower nodes used for analysis (-)

"CART_towersoft.dat" TwrFile - Name of file containing tower properties (quoted string)
—————————————————————— NACELLE-YAW -------cc-cmcmmmm e cmme e cccmee e ceecmme e

0.0 YawSpr - Nacelle-yaw spring constant (N-m/rad)

0.0 YawDamp - Nacelle-yaw constant (N-m/rad/s)

0.0 YawNeut - Neutral yaw position--yaw spring force is zero at this yaw (degrees)
---------------------- FURLING -------mmm i mmm oo oo oo e e

False Furling - Read in additional model properties for furling turbine (flag) FurlFile - Name of
file containing furling properties (quoted string)

---------------------- ROTOR-TEETER --------mmm o mmmm e e e e oo -

1 TeetDMod - Rotor-teeter damper model (©: none, 1: linear, 2: user-defined) (switch) [unused for 3
blades]

0.0 TeetDmpP - Rotor-teeter damper position (degrees) [unused for 3 blades] ©.0e4 TeetDmp - Rotor-
teeter damping constant (N-m/rad/s) [unused for 3 blades]

0.0 TeetCDmp - Rotor-teeter rate-independent Coulomb-damping moment (N-m) [unused for 3 blades]
0.0 TeetSStP - Rotor-teeter soft-stop position (degrees) [unused for 3 blades]

180.0 TeetHStP - Rotor-teeter hard-stop position (degrees) [unused for 3 blades]

0.0e4 TeetSSSp - Rotor-teeter soft-stop linear-spring constant (N-m/rad) [unused for 3 blades]
5.0e6 TeetHSSp - Rotor-teeter hard-stop linear-spring constant (N-m/rad) [unused for 3 blades]
---------------------- TIP-BRAKE --------cccmmmmm e cc e e e e ce e ee e e

0.0 TBDrConN - Tip-brake drag constant during normal operation, Cd*Area (m"2)

0.0 TBDrConD - Tip-brake drag constant during fully-deployed operation, Cd*Area (m"2)

0.5 TpBrDT - Time for tip-brake to reach full deployment once released (sec)
—————————————————————— BLADE --------mmommmmecmme e emee e emme e
"CART_blades.dat" BldFile(1) - Name of file containing properties for blade 1 (quoted string)
"CART_blades.dat" BldFile(2) - Name of file containing properties for blade 2 (quoted string)
"CART_blades.dat" BldFile(3) - Name of file containing properties for blade 3 (quoted string)
[unused for 2 blades]

---------------------- AERODYN === ===
"AeroDyn@lsim.ipt" ADFile - Name of file containing AeroDyn input parameters (quoted string)
---------------------- NOISE =--==mm=mm-mceecccceceececcccceccccceceecece———a-

"Noise.dat" NoiseFile - Name of file containing aerodynamic noise input parameters (quoted string)
---------------------- ADAMS === m=mm e e e e -

"ADAMS .dat" ADAMSFile - Name of file containing ADAMS-specific input parameters (quoted
string)

---------------------- LINEARIZATION CONTROL ====-======mm=mmmmmommommem e

"CART_Linear.dat" LinFile - Name of file containing FAST linearization parameters (quoted string)

—————————————————————— OUTPUT =----cmmmmemmcmme e cmcmmmc e emccmccmccccmme e

True SumPrint - Print summary data to "<RootName>.fsm" (switch) True TabDelim - Generate a tab-
delimited tabular output file. (switch)

"ES10.3E2" OutFmt - Format used for tabular output except time. Resulting field should be 10
characters. (quoted string) [not checked for validity!]

0@ TStart - Time to begin tabular output (s)

10 DecFact - Decimation factor for tabular output [1: output every time step] (-)

1.0 SttsTime - Amount of time between screen status messages (sec)

0.0 NcIMUxn - Downwind distance from the tower-top to the nacelle IMU (meters)

0.0 NcIMUyn - Lateral distance from the tower-top to the nacelle IMU (meters)

0.0 NcIMUzn - Vertical distance from the tower-top to the nacelle IMU (meters)

0.99 ShftGagL - Distance from rotor apex [3 blades] or teeter pin [2 blades] to shaft strain gages
[positive for upwind rotors] (meters) 2 NTwGages - Number of tower nodes that have strain gages for
output [0 to 5] (-)

4,7 TwrGagNd - List of tower nodes that have strain gages [1 to TwrNodes] (-) [unused if
NTwGages=0]

3 NBlGages - Number of blade nodes that have strain gages for output [0 to 5] (-) 7,12,15 BldGagNd
- List of blade nodes that have strain gages [1 to BldNodes] (-)

OutList - The next line(s) contains a list of output parameters. See OutList.txt for a listing of
available output channels, (-)

Yo
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"Azimuth,LSSGagP" - Rotor and Gen Azimuth Angles "WindVxi" - Hub height windspeed

"LSSGagV,HSShftV, LSSTipvxa"

"LSSGagAxa,HSShftA " - Low-speed shaft vel. and generator vel. "BldPitchl,BldPitch2" - Blade 1 and

2 pitch angles "YawBrTDxt,YawBrTDyt" - Tower-top fore-aft and side-side displ "TwHt1MLxt,TwHt1MLyt"
"TipDxb1,TipDxb2" "TeetPya"

"TipDxc1l, TipDycl" - Blade 1 tip out-plane and in-plane defl "TipDxc2, TipDyc2" - Blade 2 tip out-

plane and in-plane defl

"RotTorq, LSShftTq,HSShftTq" - Rotor and shaft torque

"GenTq,RotThrust” - Generator torque and rotor thrust
"RotPwr,GenPwr,HSShftPwr" - rotor power
"TipSpdRat,RotCp"

"YawBrTAyp" "YawBrTAxp" "YawBrTDyp" "LSSTipPxa" "YawBrMzn" "NcIMUTVys"

"RootMyb1l" "RootMyb2" "RootMxbl" "RootMxb2" "RootFxbl" "RootFxcl" "LSSTipAxa" "HSShftA" "TwrBsMxt"
"YawBrFyp" "YawBrMxp" "LSShftFys"

END of FAST input file (the word "END" must appear in the first 3 columns of this last line).

CART_Blades.dat -2 (539,9 J (Y-<

---------------------- FAST INDIVIDUAL BLADE FILE ----------------""commmmoo -
Standard AWT-27CR blade data. Used for FAST Certification Tests.
---------------------- BLADE PARAMETERS -----------mmmmm o mm e
18 NB1lInpSt - Number of blade input stations (-)
False CalcBMode - Calculate blade mode shapes internally {T: ignore mode shapes from below,
F: use mode shapes from below} [CURRENTLY IGNORED] (switch)
0.0 B1dF1Dmp(1) - Blade flap mode #1 structural damping in percent of critical (%)
0.0 B1dF1Dmp(2) - Blade flap mode #2 structural damping in percent of critical (%)
0.2 B1dEdDmp(1) - Blade edge mode #1 structural damping in percent of critical (%)
---------------------- BLADE ADJUSTMENT FACTORS ---------------------mmmmm -
1.0 F1StTunr(1) - Blade flapwise modal stiffness tuner, 1st mode (-)
1.0 F1StTunr(2) - Blade flapwise modal stiffness tuner, 2nd mode (-)
1.0 AdjB1Ms - Factor to adjust blade mass density (-)
1.0 AdjF1St - Factor to adjust blade flap stiffness (-)
1. AdjEdSt - Factor to adjust blade edge stiffness (-)
---------------------- DISTRIBUTED BLADE PROPERTIES ---------------mmmmmm e
BlFract AeroCent StrcTwst BMassDen FlpStff EdgStff
() ) (deg) (kg/m) (Nm"2) (Nm”2)
0.000 0.000 3.440 282.92 165000000 283000000
0.022 0.000 3.370 290.24 161000000 318000000
0.053 0.000 3.270 261.88 142000000 328000000
0.114 0.000 3.080 201.28 98700000 307000000
0.175 0.000 2.880 186.52 78400000 340000000
0.236 0.000 2.690 169.10 59200000 342000000
0.299 0.000 2.450 149.28 45400000 278000000
0.364 0.000 2.210 133.19 34100000 237000000
0.427 0.000 1.910 111.74 25000000 169000000
0.491 0.000 1.610 96.86 17900000 138000000
0.555 0.000 1.240 78.57 12300000 94000000
0.618 0.000 0.860 65.03 8190000 72500000
0.682 0.000 0.380 49.68 5140000 46700000
0.745 0.000 -0.110 37.59 3020000 32600000
0.809 0.000 -0.770 25.01 1620000 19000000
0.873 0.000 -1.430 16.01 868000 13000000
0.936 0.000 -2.370 10.73 468000 8850000
1.000 0.000 -3.310 6.02 209000 6800000
—————————————————————— BLADE MODE SHAPES ---------mmmmmm e mm e e oo o

0.558 B1dF11Sh(2) - Flap mode 1, coeff of x"2

0.796 B1dF11Sh(3) - , coeff of x”3

-0.718 B1dF11Sh(4) - , coeff of x™4

0.877 B1dF11Sh(5) - , coeff of x5

-0.513 B1dF11Sh(6) - , coeff of x"6

-1.198 B1dF12Sh(2) - Flap mode 2, coeff of x"2

0.805 B1dF12Sh(3) - , coeff of x”3

-4.554 B1dF12Sh(4) - , coeff of x™4

12.777 B1dF12Sh(5) - , coeff of x5

-6.830 B1dF12Sh(6) - , coeff of x"6

1.778 B1dEdgSh(2) - Edge mode 1, coeff of x"2

-2.071 B1ldEdgSh(3) - , coeff of x~3

2.445 BldEdgSh(4) - , coeff of x™4

-1.350 B1dEdgSh(5) - , coeff of x5

0.198 B1dEdgSh(6) - , coeff of x"6

YYF
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CART_Towersoft.dat -z » (39,9 & (Y-o

---------------------- FAST TOWER FILE ----=-m-mmmmmmmmmmmmmmmomommomomoom o
Standard AWT-27CR tower data. Used for FAST Certification Tests.
»»»»»»»»»»»»»»»»»»»»»» TOWER PARAMETERS === === ========ommmommmmmmocom oo

13 NTwInpSt - Number of input stations to specify tower geometry
False CalcTMode - Calculate tower mode shapes internally {T: ignore mode shapes from below, F: use mode shapes from below} [CURRENTLY
IGNORED] (switch)

0.15 TwrFADmp(1) - Tower 1st fore-aft mode structural damping ratio (%)

0.0 TwrFADmp(2) - Tower 2nd fore-aft mode structural damping ratio (%)

0.15 TwrSSDmp(1) - Tower 1st side-to-side mode structural damping ratio (%)

0.3 TwrSSDmp(2) - Tower 2nd side-to-side mode structural damping ratio (%)

---------------------- TOWER ADJUSTMUNT FACTORS - -----===mmmmmmmmmmmmmmm o mm

1.0 FAStTunr(1l) - Tower fore-aft modal stiffness tuner, 1st mode (-)
1.0 FAStTunr(2) - Tower fore-aft modal stiffness tuner, 2nd mode (-)
1.0 SSStTunr(1) - Tower side-to-side stiffness tuner, 1st mode (-)
1.0 SSStTunr(2) - Tower side-to-side stiffness tuner, 2nd mode (-)
1.0 AdjTwMa - Factor to adjust tower mass density (-)
1.0 AdjFASt - Factor to adjust tower fore-aft stiffness (-)
1.0 AdjSSSt - Factor to adjust tower side-to-side stiffness (-)

—————————————————————— DISTRIBUTED TOWER PROPERTIES ---------------ommmmmmmmo
HtFract  TMassDen TwFAStif TwSSStif TwGIStif TwEAStif TwFAIner TwSSIner TwFAcgOf TwSScgof

-) (kg/m) (Nm~2) (Nm~2) (Nm~2 (N) (kg m) (kg m) (m) (m)

0.0000 1548. 8.210el0 8.210el0 0.1 0.1 0.0 0.0 0.0 0.0
0.0658 1361. 5.480e10 5.480e10 0.1 0.1 0.0 0.0 0.0 0.0
0.1970 1428. 2.96e10 2.96e10 0.1 0.1 0.0 0.0 0.0 0.0
0.2623 1311. 1.75e10 1.75e10 0.1 0.1 0.0 0.0 0.0 0.0
0.3293 1311. 1.75el10 1.75el10 0.1 0.1 0.0 0.0 0.0 0.0
0.4299 1311. 1.75e10 1.75el10 0.1 0.1 0.0 0.0 0.0 0.0
0.5137 878. 1.14el10 1.14el0 0.1 0.1 0.0 0.0 0.0 0.0
0.6143 878. 1.14e10 1.14e10 0.1 0.1 0.0 0.0 0.0 0.0
0.6982 878. 1.14e10 1.14e10 0.1 0.1 0.0 0.0 0.0 0.0
0.7816 599. 7.63e09 7.63e09 0.1 0.1 0.0 0.0 0.0 0.0
0.8814 599. 7.63e09 7.63e09 0.1 0.1 0.0 0.0 0.0 0.0
0.9656 1311. 1.75e09 1.75e09 0.1 0.1 0.0 0.0 0.0 0.0
1.0000 1311. 1.75e09 1.75e09 0.1 0.1 0.0 0.0 0.0 0.0

---------------------- TOWER FORE-AFT MODE SHAPES -----==-mmommmmmommmmmomoan

0.408 TwFAM1Sh(2) - Mode 1, coefficient of x"2 term
0.949 TwFAM1Sh(3) - , coefficient of x”3 term
0.612 TwFAM1Sh(4) - , coefficient of x"4 term
-1.630 TwFAM1Sh(5) - , coefficient of x"5 term
0.661 TwFAM1Sh(6) - , coefficient of x"6 term
-23.056 TwFAM2Sh(2) - Mode 2, coefficient of x"2 term
-78.410 TwFAM2Sh(3) - , coefficient of x”3 term
197.460 TwFAM2Sh(4) - , coefficient of x"4 term
-102.757 TwFAM2Sh(5) - , coefficient of x"5 term
7.763 TwFAM2Sh(6) - , coefficient of x"6 term

---------------------- TOWER SIDE-TO-SIDE MODE SHAPES -----ns-mcmmmmmmmmmmmaaae

0.408 TwFAM1Sh(2) - Mode 1, coefficient of x"2 term
0.949 TwFAM1Sh(3) - , coefficient of x"3 term
0.612 TwFAM1Sh(4) - , coefficient of x"4 term
-1.630 TwFAM1Sh(5) - , coefficient of x"5 term
0.661 TwFAM1Sh(6) - , coefficient of x"6 term
-23.056 TWFAM2Sh(2) - Mode 2, coefficient of x"2 term
-78.410 TwFAM2Sh(3) - , coefficient of x”3 term
197.460 TwFAM2Sh(4) - , coefficient of x"4 term
-102.757 TwFAM2Sh(5) - , coefficient of x"5 term
7.763 TwFAM2Sh(6) - , coefficient of x"6 term

AeroDyn01sim.ipt —Saolydg ! ol (639,9 J (-

CART aerodynamic parameters for FAST.

SI SysUnits - System of units for used for input and output [must be SI for
FAST] (unquoted string)

STEADY StallMod - Dynamic stall included [BEDDOES or STEADY] (unquoted string)
NO_CM UseCm - Use aerodynamic pitching moment model? [USE_CM or NO_CM]
(unquoted string)

EQUIL I JASON:DYNIN InfModel - Inflow model [DYNIN or EQUIL] (unquoted string)

WAKE IndModel - Induction-factor model [NONE or WAKE or SWIRL] (unquoted string)
0.001 1JASON: ©.001 AToler - Induction-factor tolerance (convergence criteria) (-)
PRANDTL TLModel - Tip-loss model (EQUIL only) [PRANDtl, GTECH, or NONE] (unquoted
string)

NONE HLModel - Hub-loss model (EQUIL only) [PRANdtl or NONE] (unquoted
string)

"Wind/step8mps-3.wnd" Name of file containing wind data (quoted string)

37. HH - Wind reference (hub) height
[TowerHt+Twr2Shft+0OverHang*SIN(NacTilt)] (m)

0.05 IJASON: 0.3 TwrShad - Tower-shadow velocity deficit (-)

3.0 ShadHWid - Tower-shadow half width (m)

4.0 T_Shad_Refpt - Tower-shadow reference point (m)

1.03 Rho - Air density (kg/m*3)

1.4639%e-5 KinVisc - Kinematic air viscosity [CURRENTLY IGNORED] (m~2/sec)

0.002 DTAero - Time interval for aerodynamic calculations (sec)

11 NumFoil - Number of airfoil files (-)
"AeroData\artl5.air" FoilNm - Names of the airfoil files [NumFoil lines] (quoted strings)

"AeroDatalart25.air"

yyv
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"AeroDatalart35.air"

"AeroData\art45.air"

"AeroData\art55.air"

"AeroData\art65.air"

"AeroData\art75.air"

"AeroData\art75-5.air"

"AeroData\art85.air"

"AeroData\art85-5.air"

"AeroData\art95.air"

20 BldNodes - Number of blade nodes used for analysis (-)
RNodes  AeroTwst DRNodes Chord NFoil PrnElm
1.8799 3.3740 0.998 1.1929 1 PRINT
2.8777 3.1895 0.998 1.3286 1 PRINT
3.8754 3.0569 0.998 1.4276 1 PRINT
4.8731 2.8685 0.998 1.5637 1 PRINT
5.8709 2.7371 0.998 1.6633 2 PRINT
6.8686 2.5294 0.998 1.6575 2 PRINT
7.8663 2.3700 0.998 1.6163 3 PRINT
8.8641 2.1379 0.998 1.5555 3 PRINT
9.8618 1.9386 0.998 1.5017 4PRINT

10.8595 1.6665 0.998 1.4274 4 PRINT
11.8573 1.4339 0.998 1.3735 S5PRINT

12.8550 1.0945 0.998 1.3000 5 PRINT
13.8528 0.8374 0.998 1.2461 6 PRINT
14.8506 0.4020 0.998 1.1718 6 PRINT
15.8483 0.0770 0.998 1.1179 7PRINT

16.8460 -0.4568 0.998 1.0444 7PRINT

17.8438 -0.8951 0.998 0.9906 8PRINT

18.8416 -1.5209 0.998 0.9171 9PRINT

19.8393 -2.1452 0.998 0.8626 10 PRINT
20.8371 -2.9979 0.998 0.7889 11 PRINT

artl5.air —oy Jugd p! oleMb! 639,9 J1 (0-&

ART15.air

FROM Dayton Griffin, Aug2e, '98

1 Number of airfoil tables in this file

0 Table ID parameter

16.00 Stall angle (deg)

%] No longer used, enter zero

%] No longer used, enter zero

%] No longer used, enter zero

-1.00 zero lift angle
6.308 Cn slope
0.45 Cn at stall
-0.5 Cn at negative stall
0.01 Alpha for Cd min
0.738 Cd min

-180.0 0.00 0.7384

-170.0 0.32 0.7409

-160.0 0.44 0.7961

-150.0 0.49 0.9000

-140.0 0.54 1.0676

-130.0 0.53 1.1992

-120.0 0.46 1.2983

-110.0 0.36 1.3618

-100.0 0.25 1.4052

-90.0 0.00 1.4439

-80.0 -0.25 1.4052

-70.0 -0.36 1.3618

-60.0 -0.46 1.2983

-50.0 -0.53 1.1992

-40.0 -0.54 1.0676

-30.0 -0.50 0.9000

-20.0 -0.44 0.7961

-10.0 -0.32 0.7417

-8.0 -0.26 0.7409

-6.0 -0.19 0.7403

-4.0 -0.13 0.7389

-2.0 -0.06 0.7383

0.0 0.01 0.7384

YYA
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2.0 0.07 0.7384
4.0 0.14 0.7384
6.0 0.21 0.7385
8.0 0.26 0.7402
10.0 0.32 0.7409
12.0 0.39 0.7417
14.0 0.43 0.7428
16.0 0.45 0.7463
18.0 0.46 0.7649
20.0 0.44 0.7961
40.0 0.54 1.0676
50.0 0.53 1.1992
60.0 0.46 1.2983
70.0 0.36 1.3618
80.0 0.25 1.4052
90.0 0.00 1.4439
100.0 -0.25 1.4052
110.0 -0.36 1.3618
120.0 -0.46 1.2983
130.0 -0.53 1.1992
140.0 -0.54 1.0676
150.0 -0.49 0.9000
160.0 -0.44 0.7961
170.0 -0.32 0.7409
180.0 0.00 0.7384
art25.air oy Jsgd p! coleMb! 39,9 J (-
ART15.air
FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
(%] Table ID parameter
16.00 Stall angle (deg)
%] No longer used, enter zero
%] No longer used, enter zero
%] No longer used, enter zero
-0.00 zero lift angle
6.308 Cn slope
1.10 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 0.01 0.02
-170.0 0.72 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.72 0.0170
-8.0 -0.60 0.0146
-6.0 -0.54 0.0127
-4.0 -0.36 0.0086
-2.0 -0.18 0.0074
0.0 -0.01 0.0075
2.0 0.17 0.0077
4.0 0.35 0.0077
6.0 0.53 0.0077
8.0 0.65 0.0127
10.0 0.82 0.0146
12.0 0.97 0.0170

yya
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14.0 1.05 0.0199
16.0 1.10 0.0379
18.0 1.08 0.0948
20.0 1.04 0.1809
40.0 1.35 0.8750
50.0 1.33 1.2150
60.0 1.15 1.4650
70.0 0.89 1.6250
80.0 0.60 1.7350
90.0 0.31 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.72 0.05
180.0 0.01 0.02
art35.air -y Jugd p! oleMb! 639,9 J1 (V-
ART15.air
FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
(%] Table ID parameter
18.00 Stall angle (deg)
7] No longer used, enter zero
7] No longer used, enter zero
7] No longer used, enter zero
-0.00 zero lift angle
6.308 Cn slope
1.18 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.06 0.02
-170.0 0.69 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.69 0.0166
-8.0 -0.55 0.0144
-6.0 -0.44 0.0119
-4.0 -0.27 0.0089
-2.0 -0.11 0.0071
0.0 0.06 0.0074
2.0 0.22 0.0075
4.0 0.38 0.0075
6.0 0.55 0.0084
8.0 0.69 0.0124
10.0 0.87 0.0144
12.0 1.02 0.0166
14.0 1.13 0.0192
16.0 1.18 0.0406
18.0 1.18 0.1012
20.0 1.13 0.1901
40.0 1.32 0.8818
50.0 1.29 1.2218
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60.0 1.12 1.4694
70.0 0.85 1.6278
80.0 0.57 1.7370
90.0 0.28 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.69 0.05
180.0 -0.06 0.02
art4s.air 0y J‘.’.QS)'.’., OleWb| 8999 b8 (A—U
ART15.air
FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
(%] Table ID parameter
18.00 Stall angle (deg)
7] No longer used, enter zero
7] No longer used, enter zero
7] No longer used, enter zero
-2.00 zero lift angle
6.308 Cn slope
1.27 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.12 0.02
-170.0 0.58 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.58 0.0142
-8.0 -0.42 0.0123
-6.0 -0.34 0.0111
-4.0 -0.19 0.0092
-2.0 -0.04 0.0068
0.0 0.12 0.0074
2.0 0.27 0.0073
4.0 0.42 0.0073
6.0 0.58 0.0095
8.0 0.74 0.0123
10.0 0.92 0.0142
12.0 1.09 0.0163
14.0 1.20 0.0187
16.0 1.27 0.0453
18.0 1.27 0.1115
20.0 1.20 0.2042
40.0 1.29 0.8920
50.0 1.25 1.2320
60.0 1.07 1.4760
70.0 0.81 1.6320
80.0 0.52 1.7400
90.0 0.23 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
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120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.58 0.05
180.0 -0.12 0.02
arts5.air —ay Jugd ! OleMbl 539,9 S (A-0
ART15.air
FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
7] Table ID parameter
16.00 Stall angle (deg)
0 No longer used, enter zero
7] No longer used, enter zero
7] No longer used, enter zero
-2.00 zero lift angle
6.308 Cn slope
1.32 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.17 0.02
-170.0 0.64 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.64 0.0144
-8.0 -0.48 0.0124
-6.0 -0.29 0.0104
-4.0 -0.14 0.0093
-2.0 0.02 0.0070
0.0 0.17 0.0074
2.0 0.33 0.0072
4.0 0.48 0.0076
6.0 0.64 0.0105
8.0 0.82 0.0124
10.0 0.99 0.0144
12.0 1.15 0.0166
14.0 1.26 0.0214
16.0 1.32 0.0566
18.0 1.31 0.1289
20.0 1.19 0.2249
40.0 1.26 0.9056
50.0 1.22 1.2456
60.0 1.04 1.4848
70.0 0.77 1.6376
80.0 0.48 1.7440
90.0 0.19 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.64 0.05
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| 180.0 -0.17 0.02
art65.air —ay Jugd wl leMbl 639,9 Jod (Y o-o
ART15.air
FROM Dayton Griffin, Aug2e, '98
1 Number of airfoil tables in this file
0 Table ID parameter
16.00 Stall angle (deg)
0 No longer used, enter zero
0 No longer used, enter zero
0 No longer used, enter zero
-6.00 zero lift angle
6.308 Cn slope
1.27 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.21 0.02
-170.0 0.69 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.69 0.0128
-8.0 -0.50 0.0111
-6.0 -0.35 0.0100
-4.0 -0.16 0.0088
-2.0 0.02 0.0084
0.0 0.21 0.0073
2.0 0.40 0.0075
4.0 0.59 0.0081
6.0 0.78 0.0111
8.0 0.94 0.0128
10.0 1.08 0.0159
12.0 1.19 0.0184
14.0 1.26 0.0268
16.0 1.27 0.0727
18.0 1.21 0.1519
20.0 1.06 0.2514
40.0 1.25 0.9226
50.0 1.20 1.2626
60.0 1.01 1.4958
70.0 0.73 1.6446
80.0 0.44 1.7490
90.0 0.15 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.69 0.05
180.0 -0.21 0.02
art75.air —oy Jgdp! CleMbl 639,9 L (VY-
[ ART15.air
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FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
7] Table ID parameter
14.00 Stall angle (deg)
%] No longer used, enter zero
%] No longer used, enter zero
%] No longer used, enter zero
-2.00 zero lift angle
6.308 Cn slope
1.34 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.26 0.02
-170.0 0.67 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.67 0.0116
-8.0 -0.47 0.0097
-6.0 -0.34 0.0085
-4.0 -0.14 0.0079
-2.0 0.06 0.0071
0.0 0.26 0.0070
2.0 0.47 0.0076
4.0 0.67 0.0097
6.0 0.87 0.0116
8.0 1.05 0.0134
10.0 1.18 0.0155
12.0 1.27 0.0191
14.0 1.34 0.0371
16.0 1.33 0.0942
18.0 1.24 0.1806
20.0 1.03 0.2833
40.0 1.23 0.9430
50.0 1.18 1.2830
60.0 0.98 1.5090
70.0 0.70 1.6530
80.0 0.41 1.7550
90.0 0.12 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.67 0.05
180.0 -0.26 0.02
art85.air —oy J1gd p! CleMbl 63959 L (VY-
ART15.air
FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
7] Table ID parameter
14.00 Stall angle (deg)
7] No longer used, enter zero
7] No longer used, enter zero
7] No longer used, enter zero
-6.00 zero lift angle
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6.308 Cn slope
1.43 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.33 0.02
-170.0 0.75 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.75 0.0116
-8.0 -0.55 0.0097
-6.0 -0.30 0.0085
-4.0 -0.09 0.0079
-2.0 0.13 0.0071
0.0 0.33 0.0070
2.0 0.55 0.0076
4.0 0.75 0.0097
6.0 0.96 0.0116
8.0 1.15 0.0134
10.0 1.29 0.0155
12.0 1.38 0.0191
14.0 1.43 0.0371
16.0 1.42 0.0942
18.0 1.29 0.1806
20.0 0.99 0.2833
40.0 1.20 0.9430
50.0 1.15 1.2830
60.0 0.94 1.5090
70.0 0.67 1.6530
80.0 0.38 1.7550
90.0 0.09 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.75 0.05
180.0 -0.33 0.02
art85-5.air —o, 198y OleMb! 559,9 LB (VY-
ART15.air
FROM Dayton Griffin, Aug20, '98
1 Number of airfoil tables in this file
[2] Table ID parameter
14.00 Stall angle (deg)
[2] No longer used, enter zero
[2] No longer used, enter zero
[2] No longer used, enter zero
-5.00 zero lift angle
6.308 Cn slope
1.485 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.38 0.02
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-170.0 0.70 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.70 0.0116
-8.0 -0.49 0.0097
-6.0 -0.27 0.0085
-4.0 -0.05 0.0079
-2.0 0.17 0.0071
0.0 0.38 0.0070
2.0 0.60 0.0076
4.0 0.80 0.0097
6.0 1.01 0.0116
8.0 1.21 0.0134
10.0 1.29 0.0155
12.0 1.36 0.0191
14.0 1.49 0.0371
16.0 1.46 0.0942
18.0 1.31 0.1806
20.0 0.94 0.2833
40.0 1.18 0.9430
50.0 1.13 1.2830
60.0 0.92 1.5090
70.0 0.64 1.6530
80.0 0.35 1.7550
90.0 0.06 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.75 0.05
180.0 -0.38 0.02
art9s.air 0y J'.’.Q-e)?., SleWb! %99 b8 (\ 2
ART15.air
FROM Dayton Griffin, Aug2e, '98
1 Number of airfoil tables in this file
0 Table ID parameter
14.00 Stall angle (deg)
%] No longer used, enter zero
%] No longer used, enter zero
%] No longer used, enter zero
-4.00 zero lift angle
6.308 Cn slope
1.54 Cn at stall
-1.1 Cn at negative stall
0.01 Alpha for Cd min
0.007 Cd min
-180.0 -0.42 0.02
-170.0 0.64 0.05
-160.0 0.84 0.31
-150.0 1.08 0.62
-140.0 1.15 0.96
-130.0 1.09 1.3
-120.0 0.88 1.52
-110.0 0.60 1.66
-100.0 0.31 1.76
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-90.0 0.00 1.8
-80.0 -0.31 1.76
-70.0 -0.60 1.66
-60.0 -0.88 1.52
-50.0 -1.09 1.3
-40.0 -1.15 0.96
-30.0 -1.08 0.62
-20.0 -0.84 0.31
-10.0 -0.64 0.0116
-8.0 -0.42 0.0098
-6.0 -0.23 0.0078
-4.0 -0.01 0.0073
-2.0 0.21 0.0063
0.0 0.42 0.0065
2.0 0.64 0.0077
4.0 0.85 0.0098
6.0 1.06 0.0116
8.0 1.26 0.0135
10.0 1.42 0.0163
12.0 1.50 0.0197
14.0 1.54 0.0452
16.0 1.50 0.1095
18.0 1.32 0.2003
20.0 0.88 0.3047
40.0 1.16 0.9566
50.0 1.10 1.2966
60.0 0.89 1.5178
70.0 0.61 1.6586
80.0 0.32 1.7590
90.0 0.03 1.8000
100.0 -0.31 1.76
110.0 -0.6 1.66
120.0 -0.88 1.52
130.0 -1.09 1.3
140.0 -1.15 0.96
150.0 -1.08 0.62
160.0 -0.84 0.31
170.0 -0.64 0.05
180.0 -0.42 0.02
FAST a5 Swolad s 29,8 —0 Cowgn
3L Olasuio 4 by o (29,5 gl (V-
Name Other Name(s) Description Convention Units
WindVxi LWind Npminally.downwind_compt_)nent of the hu_b—height Directed along the (misec)
wind velocity (unavailable if CompAero is False) IXj-axis
WindVyi Wind Cross_—wind componen_t of the hub-he_ight wind Directed along the (misec)
\velocity (unavailable if CompAerois False) lyj-axis
WindVzi \WWind Vertica] component of the h_ub-height wind velocity Directed along the (misec)
(unavailable if CompAerois False) zZj-axis
: ITotal hub-height wind speed magnitude
Totwindv (unavailable if CompAerois False) N/A (m/sec)
. Horizontal hub-height wind speed magnitude In the xj- and
HorWindv (unavailable if CompAerois False) Vi- plane (m/sec)
Horizontal hub-height wind direction. Please note
HorWndDir that FAST uses the opposite of the sign convention jAboutthe zj-axis (deg)

@ %

that AeroDyn uses. Put a ““ “” “m”, or “M”
character in front of this variable name in the input file
to change its sign if you want to use the AeroDyn
convention. (unavailable if CompAerois False)

vy
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examining blade torsional deflections of ADAMS
simulations run using ADAMS datasets created using
the FAST-to-ADAMS preprocessor. In ADAMS, it

is output as an Euler angle computed as the 1St
rotation in the yaw-pitch-roll rotation sequence.
Please note that this output uses the opposite of the
sign convention used for blade pitch angles.

Zp,1-axes

. IAbout an axis
|VerwndDir \Vertical hub-height wind direction (unavailable if orthogonal to the (deg)
CompAerois False) zi- axis and the
HorWindV-vector
Vo Soi C8yo ay bgaye (29,8 oyl (V-0
Name Other Description IConvention Units
Name(s)
TipDxcl OoPDefl1 B.Iade 1 FJut-of-pIane tip deflection (relative to the Dlrecteq along the (m)
pitch axis) Xc,1-axis
TipDycl \PDefl1 Blfade 1 in-plane tip deflection (relative to the pitch Dlrecteq along the (m)
axis) Ve, 1-axis
TipDzcl TipDzb1 Bl_ade 1 axial tip deflection (relative to the pitch Directed along the (m)
axis) zc.1-and zp 1-axes
TipDxb1 Bl_ade 1 flapwise tip deflection (relative to the pitch Dlrected_ along the (m)
axis) Xp,1-axis
TipDyb1 Bl_ade 1 edgewise tip deflection (relative to the pitch Directed along the (m)
axis) Yb,1-axis
ITipALxb1 Blade 1 local flapwise tip acceleration (absolute) Directed along the (m/sec”2
local xp 1-axis
TipALyb1 Blade 1 local edgewise tip acceleration (absolute) Directed a"’“_g the (m/sec”2
local yp 1-axis
TipALzbl Blade 1 local axial tip acceleration (absolute) Directed a"’“_g the (m/sec”2
local zp 1 -axis
_ Blade 1 roll (angular/rotational) tip deflection )
TipRDxb1 RollDefl1 (relative to the undeflected position). In ADAMS, it [Aboutthe xp 1-axis  |(deg)
is output as an Euler angle computed as the 3rd
rotation in the yaw-pitch-roll rotation sequence. It is
not output as an Euler angle in FAST, which assumes
small blade deflections, so that the rotation sequence
does not matter.
_ Blade 1 pitch (angular/rotational) tip deflection ]
TipRDyb1 PtchDefl1 (relative to the undeflected position). In ADAMS, it [Aboutthe yp 1-axis  ((deg)
is output as an Euler angle computed as the an
rotation in the yaw-pitch-roll rotation sequence. It is
not output as an Euler angle in FAST, which assumes
small blade deflections, so that the rotation sequence
does not matter.
) Blade 1 torsional tip deflection (relative to the d
TipPRDzc1 TipRDzb1 undeflected position).  This output will always be [Aboutthezc1-and [(@€9)
TwstDefl1 zero for FAST simulation results. Use it for
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Name Other Description Convention Units
Name(s)
TipDxc2 OoPDefl2 B.Iade 2 .out-of-plane tip deflection (relative to the Dlrecteq along the (m)
pitch axis) Xc,2-axis
TipDyc2 IPDefl2 Blfide 2 in-plane tip deflection (relative to the pitch Directed along the (m)
axis) Yc,2-axis
TipDzc2 TipDzb2 Blfide 2 axial tip deflection (relative to the pitch Directed along the (m)
axis) z¢.2- and zp p-axes
TipDxb2 Blfide 2 flapwise tip deflection (relative to the pitch Directed along the (m)
axis) Xp,2-axis
TipDyb2 Blfide 2 edgewise tip deflection (relative to the pitch Directed along the (m)
axis) Vb, 2-axis
TipALxb2 Blade 2 local flapwise tip acceleration (absolute) Directed along the (m/sec”2
local X 2-axis )
TipALyb2 Blade 2 local edgewise tip acceleration (absolute) Directed along the (m/sec”2
local yp 2-axis )
TipALzb2 Blade 2 local axial tip acceleration (absolute) Directed along the (m/sec”2
local zp 2-axis )

Blade 2 roll (angular/rotational) tip deflection )
TipRDxb2  RollDefl2  (relative to the undeflected position). In ADAMS, [Aboutthe xp 2-axis  |(deg)

it is output as an Euler angle computed as the 3rd
rotation in the yaw-pitch-roll rotation sequence. It
is not output as an Euler angle in FAST, which
assumes small blade deflections, so that the
rotation sequence does not matter.

Blade 2 pitch (angular/rotational) tip deflection
TipRDyb2  |PtchDefl2  (relative to the undeflected position). In ADAMS, [Aboutthe yp 2-axis  |(deg)

it is output as an Euler angle computed as the an
rotation in the yaw-pitch-roll rotation sequence. It
is not output as an Euler angle in FAST, which
assumes small blade deflections, so that the
rotation sequence does not matter.

) Blade 2 torsional tip deflection (relative to the
TIPRDZC2  ITipRDzb2  |undeflected position). This output will always be JAboutthe z 2-and (deg)
TwstDefl2  lzero for FAST simulation results.  Use it for |7 5.axes

examining blade torsional deflections of ADAMS ’
simulations run using ADAMS datasets created
using the FAST-to-ADAMS preprocessor. In
IADAMS, it is output as an Euler angle computed

as the 1St rotation in the yaw-pitch-roll rotation
sequence.  Please note that this output uses the
opposite of the sign convention used for blade
pitch angles.

Blade 2 tip-to-tower clearance estimate. Thisis

TipClrc2  ITwrClrnc computed as the perpendicular distance from the yaw axis [N/A (m)
2 to the tip of blade 2 when the blade tip is below the yaw
Tip2Twr bearing. When the tip of blade 2 is above the yaw bearing,
2 it is computed as the absolute distance from the yaw

bearing to the blade tip. Please note that you should reduce
this value by the tower radius to obtain the actual tower
clearance
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Other
Name Name(s) Description Convention Units
. Blade 3 out-of-plane tip deflection (relative to the Directed along the
TipDxc3 OoPDefl3 m
poxe orbe pitch axis) (unavailable for two-bladed turbines) IXc 3-axis (™)
. Blade 3 in-plane tip deflection (relative to the pitch Directed along the
TipDyc3 IPDefl3 : : - m
IpLye © axis) (unavailable for two-bladed turbines) Ve, 3-axis ()
. . Blade 3 axial tip deflection (relative to the pitch Directed along the
TipDzc3 TipDzb3 : . . m
IpLzC IPLz axis) (unavailable for two-bladed turbines) Zc 3-and zp 3-axes (m)
. Blade 3 flapwise tip deflection (relative to the pitch Directed along the
TipDxb3 m
PDX axis) (unavailable for two-bladed turbines) Xb. 3-axis (™)
TipDyb3 Blade 3 edgewise tip deflection (relative to the pitch Directed along the (m)
axis) (unavailable for two-bladed turbines -axis
is) ( ilable fi bladed turbines) Vb,3-axi
TipALxb3 Blade 3 local flapwise tip acceleration (absolute) Directed along the (misecr2)
(unavailable for two-bladed turbines) local xp 3-axis
. Blade 3 local edgewise tip acceleration (absolute) Directed along the A
TipALyb3 . - m/sec”2
PALY (unavailable for two-bladed turbines) local yp 3-axis ( )
. Blade 3 local axial tip acceleration (absolute) Directed along the A
ITipALzb3 - h m/sec”2
P (unavailable for two-bladed turbines) local zp 3-axis ( )
Blade 3 roll (angular/rotational) tip deflection )
TipRDxb3 RollDefl3 (relative to the undeflected position). In ADAMS, itisoutputas  }About the xp 3-axis ((deg)
an Euler angle computed as the 3rd rotation in the yaw-pitch-roll
rotation sequence. It is not output as an Euler angle in FAST,
hich assumes small blade deflections, so that the rotation
sequence does not matter. (unavailable for two- bladed turbines)
Blade 3 pitch (angular/rotational) tip deflection )
TipRDyb3 PtchDefl3 (relative to the undeflected position). In ADAMS, it is [Aboutthe yp 3-axis |(deg)
output as an Euler angle computed as the 2nd rotation in
the yaw-pitch-roll rotation sequence. It is not output as an
Euler angle in FAST, which assumes small blade
deflections, so that the rotation sequence does not matter.
(unavailable for two- bladed turbines)
ibRDZE3 ‘ Blade 3 torsional tip deflection (relative to the undeflected position), (deg)
IpRBze TipRDzb3 This output will always be zero for FAST simulation results. Use itAbout the z¢,3- and“€d
TwstDefl3 for examining blade torsional deflections of ADAMS simulations runfZb,3-8X€S
using ADAMS datasets created using the FAST-to-ADAMS
preprocessor. In ADAMS, it is output as an Euler angle computed as
the 1 rotation in the yaw-pitch-roll rotation sequence. Please note|
that this output uses the opposite of the sign convention used for|
blade pitch angles. (unavailable for two-bladed turbines)
TwrClrne3 Blade 3 tip-to-tower clearance estimate. Thisis
TipClrnc3 Tip2Twr3 computed as the perpendicular distance from the yaw axis to the tip[N/A (m)
of blade 3 when the blade tip is below the yaw bearing. When the tip|
of blade 3 is above the yaw bearing, it is computed as the absolute|
distance from the yaw bearing to the blade tip. Please note that you
should reduce this value by the tower radius to obtain the actual
tower clearance. (unavailable for two-bladed turbines)
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Name Other Description Convention Units
Name(s)
Spn1ALxb1 Blade 1 local flapwise acceleration (absolute) of Directed along the (M/sech2)
span station 1 (unavailable if NBIGages = 0) local xp 1-axis
SpniALybl Blade 1 I.ocal edgewi§e acce;leration (absolute) of Directed along the (msech2)
span station 1 (unavailable if NBIGages = 0) local yh. 1-axis
Blade 1 local axial acceleration (absolute) of span Directed along the
SpnlALzbl . . . m/sec’2
P station 1 (unavailable if NBIGages = 0) local zp.1-axis ( )
Blade 1 local flapwise acceleration (absolute) of Directed along the
Spn2ALxbl ] : . m/sec’2
P span station 2 (unavailable if NBlGages < 2) local xp 1-axis ( )
Spn2ALyb1 Blade 1 I.ocal edgeW|§e acce?leratlon (absolute) of Directed along the (Mmsech2)
span station 2 (unavailable if NBlGages < 2) local yp 1-axis
Spn2ALzb1 Blafje 1 local ax_ial acc_eleration (absolute) of span Directed along the (m/sech2)
station 2 (unavailable if NBlGages < 2) local zp 1-axis
Spn3ALxb1 Blade 1 I_ocal flapwis_e accel_eration (absolute) of Directed along the (misech2)
span station 3 (unavailable if NBlGages < 3) local xp 1-axis
Blade 1 local edgewise acceleration (absolute) of Directed along the A
Spn3ALybl . > - m/sec”2
P Y span station 3 (unavailable if NBlGages < 3) local yp. 1-axis ( )
Blade 1 local axial acceleration (absolute) of span Directed along the A
Spn3ALzbl . . . m/sec”2
P station 3 (unavailable if NBIGages < 3) local zp 1-axis ( )
Spn4ALxbl Blade 1 I.ocal fIalesg accel_eratlon (absolute) of Directed along the (misech2)
span station 4 (unavailable if NBlGages < 4) local xp 1-axis
Spn4ALyb1 Blade 1 I.ocal edgeW|§e accgleratlon (absolute) of Directed along the (Mmsech2)
span station 4 (unavailable if NBlGages < 4) local yp 1-axis
Spn4ALzbl Blage 1 local ax_ial acc_eleration (absolute) of span Directed along the (misech2)
station 4 (unavailable if NBlGages < 4) local z 1-axis
Blade 1 local flapwise acceleration (absolute) of Directed along the
Spn5ALxb1 ) ; . m/sec”2
P span station 5 (unavailable if NBIGages < 5) local xp 1-axis ( )
Spn5ALyb1 Blade 1 I_ocal edgewi§e accgleration (absolute) of Directed along the (misech2)
span station 5 (unavailable if NBIGages < 5) local yp. 1-axis
Spn5ALzb1 Bla_de 1 local ax_ial acgeleration (absolute) of span Directed along the (misech2)
station 5 (unavailable if NBlGages < 5) local zp, 1-axis
o g O o & byrgo (2958 bl (-0
Name Other Description Convention Units
Name(s)
Positive towards
PtchPMzc1 | PtchPMzb Blade 1 pitch angle (position de
1 P gle (p ) feather about the (deq)
BldPitchl minus z¢ 1-and
BIPitchl minus zp, 1-axes
Positive towards
PtchPMzb i iti
PtchPMzc2 ) z Blade 2 pitch angle (position) feather about the (deg)
BIdPitch2 minus  z¢,2-  and
BIPitch2 minus zp 2-axes
Positive towards
PtchPMzb . - .
PtchPMzc3 3 z Blade 3 pitch angle (position) (unavailable for | feather about the (deg)
BldPitch3 two- bladed turbines) minus Zc,3- and
BIPitch3 minus zp 3-axes
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Other

Name
Name(s)

Description Convention Units

RotTeetP Rotor teeter angle (position) (unavailable for three-
TeetDefl bladed turbines)

Rotor teeter angular velocity (unavailable for
three-bladed turbines)

TeetPya About the yg-axis (deg)

TeetVya RotTeetV About the yg-axis (deg/sec)

Rotor teeter angular acceleration (unavailable for About the yg-axis (deg/sec

TeetAya RotTeetA .
Y three-bladed turbines) 2)

Sl Ol o 4 baypo (29,5 s ol )b (Ao

Name Other Description Convention Units
Name(s)
LSSTipPx
. . About the Xxg- and
LSSTipPxa s Rotor azimuth angle (position) a (deg)
. Xg-axes
LSSTipP
) LSSTipVx . About the x5- and
LSSTipvxa | s Rotor azimuth angular speed (rpm)
LSSTip Xsaxes
) LSSTipAx . . About the x5- and
LSSTipAxa | s Rotor azimuth angular acceleration (deg/sec”2)
LSSTip Xg-axes
LSSGagPxa LSSGagPxs | LSS strair?-gage azimuth angle (position) (on the About the xg- and (deg)
LSSGagP gearbox side of the LSS) Xg-axes
LSSGagVxs LSS strain-gage angular speed (on the gearbox About the x5- and
LSSGagV. -
agvxa LSSGagV side of the LSS) Xg-axes (tpm)
LSSGagAxa LSSGagAxs | LSS strair?—gage angular acceleration (on the About the x5- and (deg/sec™2)
LSSGagA | gearbox side of the LSS) Xg-axes
S -
HSShftv GenSpeed | Angular speed of the HSS and generator asame Sign (rpm)
LSSGagVx
a /
LS an\/
. S i
HSShftA GenAccel | Angular acceleration of the HSS and generator asame Sign (deg/sec”2)
LSSGagAXx
a /
LSCanA
TipSpdRat [TSR Rotor blade tip speed ratio (unavailable if N/A 8
CompAerois False)
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Name Other Description Convention Units
Name(s)
NcIMUTVxs Nacel'le inertial measurement unit translational Directed along the (misec)
velocity (absolute) Xg-axis
NCIMUTVys Nacel'le inertial measurement unit translational Directed along the (m/sec)
velocity (absolute) yg-axis
NCIMUTVzs Nacel'le inertial measurement unit translational Directed along the (m/sec)
velocity (absolute) Zg-axis
NCIMUTAXS Nacelle mertlal measurement unit translational Directed along the (m/sec™2)
acceleration (absolute) Xg-axis
NCIMUTAys Nacelle |pert|a| measurement unit translational Directed along the (m/secr2)
acceleration (absolute) yg-axis
NcIMUTAzZS Nacelle mertlal measurement unit translational Directed along the (m/secr2)
acceleration (absolute) Zg-axis
NcIMURVxS Nacel_le inertial measurement unit angular About the xg-axis (deg/sec)
(rotational) velocity (absolute)
Nacelle inertial measurement unit angular :
NcIMURVys . . About the ys-axis deg/sec
¥ (rotational) velocity (absolute) ¥s (deg/sec)
NcIMURVzs NaceI.Ie inertial m_easurement unitangular About the zg-axis (deg/sec)
(rotational) velocity (absolute)
Nacelle inertial measurement unit angular ;
NcIMURAXxs . . About the xg-axis deg/sec"2
(rotational) acceleration (absolute) s (deg )
Nacelle inertial measurement unit angular ;
NcIMURAys . . About the ys-axis deg/sec"2
y (rotational) acceleration (absolute) ¥s (deg )
NcIMURAZS Nacellle inertial meas.urement unit angular About the zg-axis (deg/secr2)
(rotational) acceleration (absolute)
VEE e . > . _
1595 oy OB > w bgipe (2958 el (Voo
Name Other Description Convention Units
Name(s)
RotFurlP RotFurl Rotor-furl angle (position) Ab_OUt the rotor—furl (deg)
axis (see Figure 17)
; About the rotor-furl
RotFurlV Rotor-furl angular velocit . . deg/sec
g y axis (see Figure 17) (degfsec)
RotFurlA Rotor-furl angular acceleration Ab_OUt the rotor—furl (deg/sec”2)
axis (see Figure 17)
YFO & 3 . - _
P> i O > a1 bgrgo (2955 bl (V-0
Name O Description Convention Units
Name(s)
. . - - About the tail-furl
TailFurlP TailFurl Tail-furl angle (position . . de
gle (p ) axis (see Figure 17) (deg)
. . : About the tail-furl
TailFurlV Tail -furl angular velocit . . deg/sec
g y axis (see Figure 17) (degfsec)
TailFurlA Tail -furl angular acceleration Ab.OUt the t'a||-fur| (deg/sec”2)
axis (see Figure 17)

143 Nacelle Inertial Measurement Unit motions
144 Rotor-Furl motion
145 Tail-Furl motions
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Name Other Description Convention Units
Name(s)
YawPzp "
YawPzn NacYawP Nacelle yaw angle (position) About the zp- and (deg)
NacYaw zp-axes
YawPos
Yawvzp . About the zp- and
YawVzn NacYawV Nacelle yaw angular velocity (deg/sec)
Zp-axes
YawRate P
YawAzp
. About the zpn- and
YawAzn NacYaw Nacelle yaw angular acceleration n (deg/sec”2)
A Zp-aXES
AVZYVYY.Y
Nacelle yaw error estimate.  This is computed as o
NacYawErr follows: NacYawErr = HorWndDir - YawPzn - About the zj-axis (deg)
YawBrRDzt - PtfmRDzi.  This estimate is not
accurate instantaneously in the presence  of
significant tower deflection or platform angular
(rotational) displacement since the angles used in
the computation are not all defined about the same
axis of rotation. However, the estimate should be
useful in a yaw controller if averaged over a time
scale long enough to diminish the effects of tower
and platform motions (i.e., much longer than the
VY& o . N b
9l S g YU OB > @ byrye (295 sl (V-
Name Other Description Convention Units
Name(s)
YawBrTDxp Tower-_top/yaV\{bearing fore-aft (translati.o.nal) Directed along the m)
deflection (relative to the undeflected position) Xp-axis
Tower-tc_>p | yaw bearmg snde-to-S{de Directed along the
YawBrTDyp (translational) deflection (relative to the undeflected| y,,-axis (m)
position)
YawBrTDzp Tower-top / yaw bearing axial (translational) Directed along the m)
deflection (relative to the undeflected position) zp-axis
YawBrTDxt [TTDspFA Tower-_top/yaV\{bearmg fore-aft (translatl.o.nal) Directed along the m)
deflection (relative to the undeflected position) Xt-axis
Tower-top / yaw bearing side-to-side Directed along the
YawBrTDyt [TTDspSS (translational) deflection (relative to the undeflected| y-axis (m)
position)
YawBrTDzt [DspAx Tower-'top/yaV\{ bearing axial (translatlon_a_l) Directed along the (m)
deflection (relative to the undeflected position) zt-axis
YawBITAXp Tower—to-p/yawbearing fore-aft (translational) Directed along the (M/sech2)
acceleration (absolute) Xp-axis
YawBITAyp Tower—tqp/yaw bearlng side-to-side Dlrect.ed along the (M/sech2)
(translational) acceleration (absolute) yp-axis
YawBrTAZp Tower—to_p/yaw bearing axial (translational) Directed along the (M/sech2)
acceleration (absolute) zp-axis

146 Top-tower, Yaw-Bearing
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Tower-top / yaw bearing angular (rotational) roll ]
YawBrRDxt [TTDspRoll | deflection (relative to the undeflected position). In | Aboutthe xi-axis | (deg)
ADAMS, it is output as an Euler angle computed as
the Srd rotation in the yaw-pitch-roll rotation
sequence. It is not output as an Euler angle in
FAST, which assumes small tower deflections, so
that the rotation sequence does not matter.
Tower-top / yaw bearing angular (rotational) ]
YawBrRDyt [TTDspPtch | pitch deflection (relative to the undeflected position). | About the yt-axis | (deg)
In ADAMS, it is output as an Euler angle computed
as the an rotation in the yaw- pitch-roll rotation
sequence. It is not output as an Euler angle in FAST,
which assumes small tower deflections, so that the
rotation sequence does not matter.
YawBrRDzt [TTDspTwst Towe.r-top/yaw bearing torsional d?flectlon . About the z¢-axis (deg)
(relative to the undeflected position).  This output
will always be zero for FAST simulation results. Use
it for examining tower torsional deflections of
ADAMS simulations run using ADAMS datasets
created using the FAST-to-ADAMS
preprocessor.  In ADAMS, it is output as an Euler
angle computed as the 1St rotation in the yaw- pitch-
roll rotation sequence.
YawBrRVxp Towe_r-top/yaw bearing angular (rotational) roll About the xp-axis | (deg/sec)
velocity (absolute)
Tower-top / yaw bearing angular (rotational) :
YawBrRvV . . About the yp-axis deg/sec
P pitch velocity (absolute) Yp (deg/sec)
Tower-top / yaw bearing angular (rotational) torsion
YawBrRVzp velocity. This output will always be very close to zero| About the zp-axis | (deg/sec)
£, CACT inanlati L+, 11 it £, ini
Tower-top / yaw bearing angular (rotational) roll
YawBrRAXp acceleration (absolute) About the xp-axis | (deg/sec”2)
Tower-top / yaw bearing angular (rotational)
YawBrRAyp pitch acceleration (absolute) About the yp-axis | (deg/sec”2)
Tower-top / yaw bearing angular (rotational)
YawBrRAzp torsion acceleration. This output will always be About the zp-axis | (deg/sec”2)
very close to zero for FAST simulation results.
Use it for examining tower torsional deflections of
ADAMS simulations run using ADAMS datasets
created using the FAST-to-ADAMS preprocessor.
[ahcaliitn)
VPV . : “
Er b O 4 byye a5 skl b (VE-o
Name ik Description Convention Units
Name(s)
Local tower fore-aft (translatlonal_) accel_eratlon Directed along the .
TwHt1ALxt (absolute) of tower gage 1 (unavailable if local xt-axis (m/sec”2)
NTwGages = 0)
Local tower side-to-side (translatl_onal) e?cceleratlon Directed along the .
TwHt1ALyt (absolute) of tower gage 1 (unavailable if local yg-axis (m/sec”2)
NTwGages = 0)
Local tower axial (translational) a_cceler_atlon Directed along the .
TwHt1ALzt (absolute) of tower gage 1 (unavailable if local z¢-axis (m/sec”2)
NTwGages = 0)
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Local tower fore-aft (translational) acceleration Directed along the
TwHt2ALxt (absolute) of tower gage 2 (unavailable if local xt-axis (m/sec”2)
NTwGages < 2)
Local tower side-to-side (translational) acceleration Di
- . irected along the
TwHt2ALyt (absolute) of tower gage 2 (unavailable if local y-axis g (m/sec”2)
NTwGages < 2)
Local tower axial (translational) acceleration Di
- . irected along the
TwHt2ALzt (absolute) of tower gage 2 (unavailable if local z¢-axis g (m/sec”2)
NTwGages < 2)
Local tower fore-aft (translational) acceleration Di
: . irected along the
TwHt3ALxt (absolute) of tower gage 3 (unavailable if local x¢-axis g (m/sec”2)
NTwGages < 3)
Local tower side-to-side (translational) acceleration Directed along the
TwHt3ALyt (absolute) of tower gage 3 (unavailable if local y¢-axis (m/sec”2)
NTwGages < 3)
Local tower axial (translational) acceleration :
- . Directed along the
TwHt3ALzt (absolute) of tower gage 3 (unavailable if local z¢-axis g (m/sec”2)
NTwGages < 3)
Local tower fore-aft (translational) acceleration Directed along the
TwHt4ALxt (absolute) of tower gage 4 (unavailable if local x¢-axis (m/sec”2)
NTwGages < 4)
Local tower side-to-side (translational) acceleration Directed along the
TwHt4ALyt (absolute) of tower gage 4 (unavailable if local y¢-axis (m/sec”2)
NTwGages < 4)
Local tower axial (translational) acceleration Directed along the
TwHt4ALzt (absolute) of tower gage 4 (unavailable if local zt-axis (m/sec”2)
NTwGages < 4)
Local tower fore-aft (translational) acceleration Directed along the
TwHt5ALXt (absolute) of tower gage 5 (unavailable if local xt-axis (m/sec"2)
NTwGages < 5)
Local tower side-to-side (translational) acceleration Directed along the
TwHt5ALyt (absolute) of tower gage 5 (unavailable if local yi-axis (m/sec”2)
NTwGages < 5)
Local tower axial (translational) acceleration Directed along the
TwHt5ALzt (absolute) of tower gage 5 (unavailable if local z¢-axis (m/sec”2)
NTwGages < 5)
il O > by (2955 bl )y (Yoo
Name Other | poscription Convention Units
Name(s)
PtfmTDxt P!atform horizontal surge (translational) Directed along the (m)
displacement Xt-axis
PHmTDyt P_Iatform horizontal sway (translational) Directed along the (m)
displacement yt-axis
PtmTDzt P_Iatform vertical heave (translational) Directed along the (m)
displacement z¢-axis
PtfmTDxi PtfmSurge P_Iatform horizontal surge (translational) Directed along the (m)
displacement Xj-axis
PtfmTDyi PtfmSway P!atform horizontal sway (translational) Directed along the (m)
displacement yi-axis
PHmTDzi PtfmHeave P_Iatform vertical heave (translational) Directed along the (m)
displacement zj-axis
PtfmTVxt Platform horizontal surge (translational) velocity D|rec_ted along the (m/sec)
Xt-axis
PtfimTVyt Platform horizontal sway (translational) velocity D|rec_ted along the (m/sec)
yt-axis
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PtfmTVzt Platform vertical heave (translational) velocity Dlrec.ted along the (m/sec)
Zt-axis
PtfmTVxi Platform horizontal surge (translational) velocity Directed along the (m/sec)
Xj-axis
PtfmT Vyi Platform horizontal sway (translational) velocity Directed along the (m/sec)
yj-axis
PtfimTVzi Platform vertical heave (translational) velocity Dlrec_ted along the (m/sec)
Zj-axis
PHmMTAxt Platform_honzontal surge (translational) Directed along the (misecr2)
acceleration Xt-axis
PHMTAYt Platform_honzontal sway (translational) Dlrec_ted along the (misecr2)
acceleration yi-axis
PtfimTAzt Platform vertical heave (translational) acceleration Dlrec.ted along the (m/sec”2)
Zt-axis
PHMTAXI Platform_honzontal surge (translational) Directed along the (misech2)
acceleration Xj-axis
PHMTAyi Platform_horlzontal sway (translational) Directed along the (misech2)
acceleration yj-axis
PtfmTAzi Platform vertical heave (translational) acceleration D”ec_ted along the (m/sec"2)
zj-axis
_ Platform roll tilt angular (rotational) displacement. )
PtfmRDxi PtfmRoll | In ADAMS, it is output as an Euler angle | Aboutthe xj-axis | (deg)
computed as the 3rd rotation in the yaw-pitch-
roll rotation sequence. It is not output as an
Euler angle in FAST, which assumes small
rotational  platform displacements, so that the
rotation sequence does not matter.
_ _ Platform pitch tilt angular (rotational) _
PtfmRDyi PtfimPitch | displacement. In ADAMS, it is output as an Euler Aboutthe yj-axis | (deg)
angle computed as the 2nd rotation in the yaw-
pitch-roll rotation sequence. It is not output as an|
Euler angle in FAST, which assumes small
rotational  platform displacements, so that the|
rotation sequence does not matter.
_ Platform yaw angular (rotational) displacement. )
PtfmRDzi PtfmYaw |In ADAMS, it is output as an Euler angle [Aboutthe zj-axis  |(deg)
computed as the 1St rotation in the yaw-pitch-
roll rotation sequence. It is not output as an
Euler angle in FAST, which assumes small
rotational platform displacements, so that the
rotation sequence does not matter.
PtfmRVxt Platform roll tilt angular (rotational) velocity IAbout the xt-axis (deg/sec)
PtfmRVyt Platform pitch tilt angular (rotational) velocity IAbout the yt-axis (deg/sec)
PtfmRVzt Platform yaw angular (rotational) velocity IAbout the zt-axis (deg/sec)
PtfmRVxi Platform roll tilt angular (rotational) velocity IAbout the xj-axis (deg/sec)
PtfmRVyi Platform pitch tilt angular (rotational) velocity IAbout the yj-axis (deg/sec)
PtfmRVzi Platform yaw angular (rotational) velocity IAbout the zj-axis (deg/sec)
PtfmRAxt Platform roll tilt angular (rotational) acceleration IAbout the xt-axis (deg/sec”2)
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PtfmRAyt Platform pitch tilt angular (rotational) acceleration lAbout the yt-axis  |(deg/sec”2)
PtfmRAzt Platform yaw angular (rotational) acceleration lAbout the zt-axis  |(deg/sec”2)
PtfmRAXi Platform roll tilt angular (rotational) acceleration IAbout the xj-axis (deg/sec”2)
PtfmRAyi Platform pitch tilt angular (rotational) acceleration IAbout the yj-axis (deg/sec”2)
PtfmRAzi Platform yaw angular (rotational) acceleration IAbout the zj-axis (deg/sec”2)
Vo aniay )l 4 byigpe (295 b kel by (V-0
Name N(:ri:]ee(g) Description Convention Units
RootFxcl Blade 1 out-of-plane shear force at the blade root Directed along the (kN)
Xc,1-axis
RootFycl Blade 1 in-plane shear force at the blade root Directed along the (kN)
y¢,1-axis
RootFzcl | RootFzbl | Blade 1 axial force at the blade root Directed along the (kN)
Zc,1-and zp 1-axes
RootFxbl Blade 1 flapwise shear force at the blade root Directed along the (kN)
Xp,1-axis
RootFyb1 Blade 1 edgewise shear force at the blade root Directed along the (kN)
Yb,1-axis
RootMxcl ROOtMIP1 Bla_de 1 in-plane moment (i.e., the moment caused About the X, 1-axis (kN-m)
by in-plane forces) at the blade root
Blade 1 out-of-plane moment (i.e., the moment :
RootMycl | RootMOoP1 ' About the -axis kN-m
4 caused by out-of-plane forces) at the blade root ye.l ( )
RootMzcl | RootMzbl | Blade 1 pitching moment at the blade root About the z,1-and (kN-m)
Zp 1-axes
Blade 1 edgewise moment (i.e., the moment caused ;
RootMxb1 | RootMEdg1l - ' About the xp 1-axis KN-
X g by edgewise forces) at the blade root b.1 (kN-m)
RootMybl | RootMFp1 Blade 1 f_lapwnse moment (i.e., the moment caused About the yp, 1-axis (kN-m)
by flapwise forces) at the blade root
Yoy audiy syl ar byrye (295 (o yial,b (VY-o
Name Ng;::(g) Description Convention Units
RootFxc2 Blade 2 out-of-plane shear force at the blade root Directed along the (kN)
Xg,2-axis
RootFyc2 Blade 2 in-plane shear force at the blade root Directed along the (kN)
Yyc 2-axis
RootFzc2 RootFzb2 | Blade 2 axial force at the blade root Directed along the (kN)
Zc,2-and zp 2-axes
RootFxb2 Blade 2 flapwise shear force at the blade root Directed along the (kN)
Xp,2-axis
RootFyb2 Blade 2 edgewise shear force at the blade root Directed along the (kN)
Yb,2-axis
ROOtMXC2 ROGOtMIP2 Blade 2 in-plane moment (i.e., the moment caused About the xc 2-axis (kN-m)
by in-plane forces) at the blade root
RootMyc2 | RootMOoP2 Blade 2 out-of-plane moment (i.e., the moment About the y¢ 2-axis (kN-m)
caused by out-of-plane forces) at the blade root ’
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RootMzc2 | RootMzb2 | Blade 2 pitching moment at the blade root About the z¢,2- and (kN-m)
zp 2-axes
RootMxb2 | RootMEdg2 Blade 2 edgewise moment (ie. the moment About the Xy 2-axis (kN-m)
caused
RootMyb2 | RootMFIp2 Blade 2 flapW|se moment (i.e., the moment caused About the yp, 2-axis (kN-m)
by flapwise forces) at the blade root
Vo aduy s, & byiyo (2955 gl sel)b (VA-0
Name Other Description Convention Units
Name(s)
ROOFXC3 Blade 3 out-of-plane shear force_at the blade root Directed along the (KN)
(unavailable for two-bladed turbines) Xc,3-axis
ROOtFyc3 Blade 3 in-plane shear force at the blade root Directed along the (kN)
(unavailable for two-bladed turbines) yc,3-axis
ROOtFzc3 ROOtEzb3 Blade 3 axial fo_rce at the blade root (unavailable for Directed along the (kN)
two-bladed turbines) Z¢,3-and zp 3-axes
ROOtFxXb3 Blade 3 flapwise shear force at the blade root Directed along the (kN)
(unavailable for two-bladed turbines) Xp,3-axis
RoOtFyb3 Blade 3 edgewise shear force at Fhe blade root Directed along the (kN)
(unavailable for two-bladed turbines) yb.3-axis
Blade 3 in-plane moment (i.e., the moment caused
RootMxc3 | RootMIP3 | by in-plane forces) at the blade root (unavailable |Aboutthe Xc 3-axis (kN-m)
for two-bladed turbines)
Blade 3 out-of-plane moment (i.e., the moment
RootMyc3 | RootMOoP3 | caused by out-of-plane forces) at the blade About the y¢ 3-axis (kN-m)
root (unavailable for two-bladed turbines)
ROOtMzC3 ROOtMzb3 Blade 3 pitching moment at the k_)Iade root About the z¢, 3- and (kN-m)
(unavailable for two-bladed turbines) Zp.3-axes
Blade 3 edgewise moment (i.e., the moment caused
RootMxb3 | RootMEdg3 | by edgewise forces) at the blade root About the Xy, 3-axis (kN-m)
(unavailable for two-bladed turbines)
Blade 3 flapwise moment (i.e., the moment caused
RootMyb3 | RootMFIp3 | by flapwise forces) at the blade root (unavailable | Aboutthe yp 3-axis (kN-m)
for two-bladed turbines)
VFA . & . "
Yoy oo 0 S (gl bgspe (2905 gyl (VA-0
Name Other Description Convention Units
Name(s)
i i Al he local -
SpniMLxbl Blade 1 local edgewise moment at span station 1 b_OUt the local Xxp,1 (kN-m)
(unavailable if NBIGages = 0) axis
Blade 1 local flapwise moment at span station 1 About the local yp,1-
Spn1lMLybl . kN-m
P i (unavailable if NBlGages = 0) axis ( )
Blade 1 local pitching moment at span station 1 About the local 2zp,1-
SpnlMLzbl . kN-m
P z (unavailable if NBlGages = 0) axis ( )
i i Al he local -
Spn2MLxb1 Blade 1 Iocal'edgeW|se moment at span station 2 b_OUt the local Xxp,1 (kN-m)
(unavailable if NBlGages < 2) axis
i i About the local -
Spn2MLyb1 Blade 1 Iocal'flapW|se moment at span station 2 ou e local yp1 (kN-m)
(unavailable if NBlGages < 2) axis
Spn2MLzb1 Blade 1 local pitching moment at span station 2 About  the local  zp,1+ (kN-m)
(unavailable if NBlGages < 2) axis
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Spn3aMLxbl Blade 1 local edgewise moment at span station 3 About  the local  Xp,1- (kN-m)
(unavailable if NBlGages < 3) axis
Blade 1 local flapwise moment at span station 3 About the local yp,1-
Spn3MLyb1l . L . kN-m
P y (unavailable if NBlGages < 3) axis ( )
Blade 1 local pitching moment at span station 3 About the local zp,1-
Spn3MLzbl ; . - kN-m
P (unavailable if NBIGages < 3) axis ( )
Blade 1 local edgewise moment at span station 4 About the local Xp,1-
Spn4MLxb1 ; . - kN-m
P (unavailable if NBIGages < 4) axis ( )
Blade 1 local flapwise moment at span station 4 About the local yp,1-
Spn4MLyb1 . i . kN-m
P y (unavailable if NBlGages < 4) axis ( )
SpnaMLzb1 Blade 1 local pitching moment at span station 4 About the local  zp,1- (kN-m)
(unavailable if NBlGages < 4) axis
SpnSMLxb1 Blade 1 local edgewise moment at span station 5 About  the local  Xp,1- (kN-m)
(unavailable if NBIGages < 5) axis
Blade 1 local flapwise moment at span station 5 About the local yp,1-
Spn5MLyb1 . kN-m
pRoMLy (unavailable if NBIGages < 5) axis (kN-m)
Spn5MLzb1 Blade 1 local pitching moment at span station 5 About the local  zpp,1- (KN-m)
(unavailable if NBIGages < 5) axis
S 5 5559y S,L 4 baipe (2955 s kel (Ve
Name Other Description Convention Units
Name(s)
LSShftFxs
LSShftFxa : kN
LSSGagFxa | LSS thrust force (this is constant along the shaft and is | Directed along the (kN)
LSSGagFxs equivalent to the rotor thrust force) Xa- and Xs-axes
RotThrust
LSShftFya LSSGagFya Rotating LSS shear force (this is constant along the Directed along the (kN)
shaft) ya-axis
LSShftEza LSSGagFza Rotating LSS shear force (this is constant along the Directed along the (kN)
shaft) Zg-axis
LSShftFys LSSGagFys Nonrotating LSS shear force (this is constant along Directed along the (kN)
the shaft) yg-axis
LSShftEzs LSSGagFzs Nonrotating LSS shear force (this is constant along Directed along the (kN)
the shaft) Zg-axis
LSShitMxs is i i About the x5- and
LSShftMxa LSSGagMxa LS§ torque (this is constant along the shaft and is a (kN-m
LSSGagMxs equivalent to the rotor torque) Xg-axes )
RotTorq
LSShftTq
Rotating LSS bending moment at the shaft tip
LSSTipMya (teeter pin for two-bladed turbines, apex of rotation for] Aboutthe ya-axis (kN-m
three-bladed turbines) )
Rotating LSS bending moment at the shaft tip
LSSTipMza (teeter pin for two-bladed turbines, apex of rotation for| Aboutthe zg-axis (kN-m
three-bladed turbines) )
Nonrotating LSS bending moment at the shaft tip
LSSTipMys (teeter pin for two-bladed turbines, apex of rotation forl Aboutthe ys-axis (kN-m
three-bladed turbines) )
Nonrotating LSS bending moment at the shaft tip
LSSTipMzs (teeter pin for two-bladed turbines, apex of rotation for| Aboutthe zg-axis (kN-m
three-bladed turbines) )
Azimuth location of the center of thrust. This is About the xg- and
CThrstAzm estimated using values of LSSTipMys, LSSTipMzs, | (deg)
and RotThrust. S
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Dimensionless radial (arm) location of the center of
CThrstRad CThrstArm | thryst. This is estimated using values of Always positive | )
LSSTipMys,  LSSTipMzs, and  RotThrust. (directed  radially
(nondimensionalized using the undeflected tip outboard at
radius normal to the shaft and limited to values azimuth angle
between 0 and 1 (inclusive)) CThrstAzm)
RotPwr LSShftPwr | Rotor power (this is equivalent to the LSS power) N/A (kW)
Rotor torque coefficient (this is equivalent to the
RotCq LSShftCq LSS torque coefficient) (unavailable if CompAero N/A “)
is False)
Rotor power coefficient (this is equivalent to the
RotCp LSShftCp LSS power coefficient) (unavailable if CompAero N/A “)
is False)
Rotor thrust coefficient (this is equivalent to the
RotCt LSShftCt LSS thrust coefficient) (unavailable if CompAero N/A “)
is False)
RIPSEARY Ly & ke -
Gl w55 (531 a1 bgrpo (25 g el (VY-
Name Other Description Convention Units
Name(s)
LSSGagMy Rotgting LSS bending moment at the shaft's About the yg-axis (kN-m)
a strain
LSSGagMz Rotgting LSS bending moment at the shaft's About the zg-axis (kN-m)
a strain
Nonrotating LSS bending moment at the shaft's
LSSGagMy strain gage (shaft strain gage located by input About the yg-axis (kN-m)
S ShftGagL)
Nonrotating LSS bending moment at the shaft's
LSSGagMz strain gage (shaft strain gage located by input About the zg-axis (kN-m)
S ShftGagL)
39155 9 HSS oyl baayo (295 (s fael )y (VY-
Name Other Description Convention Units
Name(s)
Same sign as
HSShftTq HSS torque (this is constant along the shaft) LSShftTq / (kN-m)
RotTorqg /
LSShftMxa  /
LSShftMxs  /
LSSGagMxa
/
LSSGagMxs
Same sign as
H kw
HSShftPwr SS power HSShftTq (kW)
HSShftCq HSS torque coefficient (unavailable  ifi N/A O
CompAero
HSShftCp HSS power coefficient (unavailable if N/A 8
CompAero
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. Positive reflects
GenTq Electrical generator torque power extracted and (kN-m)
negative represents a
motoring-up  situation
or power input

GenPwr Electrical generator power (Saa;:ﬁrzgn % (kw)
GenCq Electri(.:al generator torque coefficient] N/A 6]
(unavailable
GenCp Electrical  generator  power  coefficient \ /5 0]
(unavailable
Always positive
HSSBITq HSS brake torque (i.e., the moment applied (indicating (kN-m)
to the HSS by the brake) dissipation
of power)

\A.)939) M ‘S"L.’.)'.‘.'f ‘5‘-‘5)‘{ & bs.!).o @9)5 leb):“‘)b (Y‘N—U

Oth
Name Namee(g) Description Convention Units
RFriBrM Rotor-furl bearing moment At?mzt theFrotor-fluYr)I (kN-m)
axis (see Figure
i) 3 : .
@3 ey Sig gt ()L 4 boipe (2955 syl (YE-
Oth
Name Namee(g) Description Convention Units
About the tail-furl
[TFrIBrM Tail-furl bearing moment axis (see Figure 17) (kN-m)
VY N . [l 2 -
3 (d Saaliadg ] gLyl 2 bgrpo (29,5 (5ol (Yoo
Oth
Name Namee(g) Description Convention Units

. About the tail fin z-
TFinAlpha Tail fin angle of attack. This is the angle | axis, which is the axis| (de9)
between the relative velocity of the wind- | in the tail fin plane
inflow at the tail fin center-of-pressure | normal to the chordline
and the tail fin chordline. (unavailable if | (see Figure 19)

CompAero is False)

TEinCLift Tail _fin gimensionless lift  coefficient \ ;o O
(unavailable if

TFinCDrag Tail fin dimensionless drag coefficient| \, A O
(unavailable

150 Rotor-Furl Bearing Loads
151 Tail-Furl Bearing Loads
152 Tail Fin aerodynamic Loads
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Tail fin dynamic pressure, equal to

TFinDnPrs é/-Rho-V N/A (Pa)
réf
where Vgl is the relative velocity of the
wind-inflow
) Directed along the
TFIinCPFx Tangential aerodynamic force at the |tail fin x-axis, which is | (KN)
tail fin center- of-pressure the axis along the
(unavailable if CompAero is False) chordline, positive
towards  the trailing
edge (see Figure 19)
N | q ic f t the tail Directed along the
TFINnCPFy ormal aerodynamic force at the tai tail fin y-axis, which is | (kN)

fin center-of- pressure  (unavailable if

CompAero is False) orthogonal to the tail

fin plane (see Figure
19)

9k S @ p GYL Sy 4 bggpe (2955 bl (Y1-0

Name Other Description Convention Units
Name(s)
YawBrExn Rota_ting (with nacelle) tower-top / yaw| Directed along the (kN)
bearing Xn-axis
YawBrFyn Rota_ting (with nacelle) tower-top / yaw| Directed along the (KN)
bearing yn-axis
YawBrFzn YawBrFzp | Tower-top / yaw bearing axial force Directed along the (kN)
Zn- and zp-axes
YawBrFxp Tower—top |/ yaw bearing fore-aft| Directed along the (kN)
(nonrotating) shear Xp-axis
YawBrFyp Tower—top |/ yaw bearing side-to-side| Directed along the (kN)
(nonrotating) Yp-axis
YawBrMxn Rota_tmg (with nacelle) tower-top / yaw About the xp-axis (kN-m)
bearing roll
YawBrMyn Rota.tmg (with nacelle) tower-top / yaw About the yp-axis (kN-m)
bearing
YawBrMzn YawBrMZp | 1\\er-top / yaw bearing yaw moment About the zn- and (kN-m)
YawMom Zp-axes
YawBrMxp Nonrotating tower-top / yaw bearing rolll About the xp-axis (kN-m)
moment
YawBrMyp Nonrotating tower-top / yaw bearing pitch| About the yp-axis (kN-m)
moment
Vay ~ .
Tr el sb)ba by (2955 bl (TY-0
Name Other Description Convention Units
Name(s)
TwrBsFxt Tower base fore-aft shear force Directed along the (kN)
Xt-axis
TwrBsFyt Tower base side-to-side shear force Direc'ted along the (kN)
yt-axis

153 Tower base
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TwrBsFzt Tower base axial force Dlrec_ted along the (kN)
zt-axis
TwrBsMxt ‘(I?owetrh base roll (or side-to-side) moment About the xi-axis (kN-m)
i.e., the
TwrBsMyt '(I?owerh base pitching (or fore-aft) moment] About the yi-axis (kN-m)
i.e., the
TwrBsMzt Tower base yaw (or torsional) moment About the zt-axis (kN-m)
T oo L 4 barye (295 (sl )y (YA-¢
Name Ngrt:ee(g) Description Convention Units
ide-to-si About the local x¢-
TwWHHLMLxt Local tower roll (or side-to-side) moment of] b_OU the local Xt (kN-m)
tower axis
TWHIIMLyt Local tower pitching (or fore-aft) moment off About the local yt- (kN-m)
tower axis
i About the local zt-
TWHtLMLzt Local tower yaw (or torsional) moment off AD t (kN-m)
tower axis
ide-to-si About the local xt-
TWHE2MLxt Local tower roll (or side-to-side) moment off AD t (kN-m)
tower axis
TWHEZMLYt Local tower pitching (or fore-aft) moment off About the local ytq (kN-m)
tower axis
i About the local z¢-
TWHEZMLzt Local tower yaw (or torsional) moment off b_OU the local zt (kN-m)
tower axis
ide-to-si About the local x¢-
TWHE3MLxt Local tower roll (or side-to-side) moment of] b_OU the local Xt (kN-m)
tower axis
TWHIBMLYt Local tower pitching (or fore-aft) moment off About the local yt- (kN-m)
tower axis
i Al he local .
TWHE3MLzt Local tower yaw (or torsional) moment of b_OUt the local  zt (kN-m)
tower axis
ide-to-si About the local xt-
TWHAMLxt Local tower roll (or side-to-side) moment off AD t (kN-m)
tower axis
TwWHIAMLyt Local tower pitching (or fore-aft) moment off About the local ytq (kN-m)
tower axis
i Al he local .
TwHtAMLzt Local tower yaw (or torsional) moment of b_OUt the local  zt (kN-m)
tower axis
ide-to-si Al he local Xt
TwHIBMLxt Local tower roll (or side-to-side) moment of b_OUt the local  xt (kN-m)
tower axis
TWHISMLYt Local tower pitching (or fore-aft) moment off About the local ytq (kN-m)
tower axis
i Al he local .
TWHISMLzt Local tower yaw (or torsional) moment of b'OUt the local zt (kN-m)
tower axis
5k )l barpe (295 (s el (VA-o
Name Other Description Convention Units
Name(s)
PtfmFxt Platform  horizontal ~ surge  shear Directed along the (KN)
force Xt-axis
PtfmFyt Platform horizontal sway shear force Directed along the (kN)
yt-axis
PtfmFzt Platform vertical heave force Directed along the (kN)
Zt-axis
PtfmFxi Platform  horizontal ~ surge  shear Directed along the (kN)
force Xj-axis
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PtfmFyi Platform horizontal sway shear force Directed along the (kN)
yj-axis

PtfmFzi Platform vertical heave force Directed along the (kN)
Zj-axis

PtfmMxt Platform roll tilt moment About the x¢-axis (kN-m)

PtfmMyt Platform pitch tilt moment About the yt-axis (kN-m)

PtfmMzt Platform yaw moment About the z¢-axis (kN-m)

PtfmMxi Platform roll tilt moment About the xj-axis (kN-m)

PtfmMyi Platform pitch tilt moment About the yj-axis (kN-m)

PtftmMzi Platform yaw moment About the zj-axis (KN-m)
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