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ABSTRACT

This thesis presents a design and implementation of simple diagnostic tool for
Foundation Fieldbus-based control valves. The proposed technique using NI
technology consists of the NI USB-8486 for interfacing Fieldbus H1 segments and
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ssuuiinalumsudiiuiueu Selaerhluudriouamardasdumuusidauddnluns
MUVOIITUU LU f?ht,mimaﬂﬁzmumimﬁm AuUsluNISAIVANNTEUIUNITHENDIN
dldanu dyarandiouainnsguiunisuaniid Ay mamwﬂmni ZUIUNITNAANYATINI
Judu Immmwumiaaamwu Scheduled 1 LAS 9zfimsnsvesiandmiudilives

¥

GUE)@JaIUQﬂﬂim%ﬂﬁfiﬂ\lﬂ‘ﬂm@ﬂ%?ﬁ\?"d@%aﬂﬂﬂu1u5uUUW1’JuL®‘UU1/\|aﬂUﬁ LﬁJ@ﬂx‘iL’Jﬁ’]"U@ﬂQUﬂim

Y

fifaadadoyalutivles LAS 9zds Compel Data (CD) ludfsgunsaiiu iileléi$u cD aunsal

Y

ftuazinsUdeedeyalutwesludiaunsainunieglussuunsenisundt Publishes

Qe

gunIaiiluungninvualisudnaiiendy Subscriber 9NN 2.6

)

[ TLAS = Link Active Scheduler

SCthUEE CD = Compel Data
b
LAS . CD(a) Fieldbus
Massage
= & - EF A
| Data a Data a I #Dataa
|
. Publishe_r Subscriber Subscriber

2NN 2.6 msdqmﬂﬁﬁ'aaﬂmwu Scheduled

[

Unscheduled Communication Lfluﬂ’ﬁ?ilamimﬂﬁﬁ’mmuﬂiﬁ%}a;ﬂaﬁm q flagSuds
Tuszuvinailunisiudsiuiueu Fuiluudadoyamanil andusuusineg vesgunsaints
i Syrasfeuannssuiunmawdn Dusu Taevludugunsainnduuaietenaindy
flasdailenavzdadoyaimdunuulifinisimuanailunisdefiutueunio Unscheduled
I¢iseminsmsudstonauuy Scheduled Tne LAS agliansiugunsalsenisds Pass Token

(PT) Tvifugunsal Wegunsaliulasu PT alduaygnliddoyaliawasanioaunseia



[

nagegalunisiie PT vuald Yuegiuiniaivesnssuiunisinudundntiu aimi 2.7 Joya

v

¢
ludnilesazgnaaile LAS de PT Tuiugunsal x

[r— LAS = Link Activie Scheduler
Live é;s; PT (%) PT = Pass Token

b

LAS 2 Fieldbus

Message

Data a Data a

Dievice x

AN 2.7 miﬁqdw%’aaﬂauw Unscheduled

Fieldbus Access Sublayer (FAS) T§nsd0a73 Scheduled waz Unscheduled Tu Data
Link Layer Lﬁaﬁm‘%am%yjaﬁm% Fieldbus Message Specification (FMS) JULUUTBIAS
Inwseuteyaazgneduiesie Virtual Communication Relationship (VCR) fadumileufiu
flardulnseuuilnsdmisiofio fogratu fdeamsnarinsludiuszimmssedimiay
nalenantun1sing Wy sanisinseendielsema - saadssive  siadanin sva
yaelnsdiudanudeiuesinadmi 9wavBeaammeiiosnislaliesuiiisudaiafen
udaserlilndunesinssu vimindumsinseanlufasamafansnsovilddeniana
fuesinsoonuiiiu wudeatundmniidseuda flduda VCR Tumsieasiuguniaidu
Tussuundindufladia Insussianmes VCR Sfselud

Client/Server 1funsdeasiuy Unscheduled uaziiuntsdeansuvunilssionds e
ouUnsalldsu PT 910 LAS wéiazamnsadenisiesvedeyaluliaunsaiduuulals gunsali
YoaupaziFunin Client  uazguUnsaiduigniesweasSeonin Server  aunsaifiilu Server
anunsadsdeyanoundulfileldsy PT Saialuuda VCR sunuuiiasgnidlaedguaszuu 1wy
\WasuANTIFeINg (Set Point) USuuaziUdsuainisiwes Sunsiudyananieu snivan
wazadlvangunsal

Report Distribution \Hun1sdeansuuy Unscheduled wazifunisieansuuunilese
nau \egunsaififivenisaiifeduniefisienulddu PT an LAS awdstoyalus Group
Address firmualy qunsaifignimuslisesudeyaain VCR duftazld¥usesu Setly
wazgnidlaggunsalvniintuilandalunisdedyaaudaiousndalnuidfau

Publisher and Subscriber 1un13doasuuy Scheduled wagtiunsdoasuuunils
sengy ilogUnsallé3u €D awviinis Publish  vi3enszanedeyaludmngunsalluszuy
gunsalfisuteuatidseanuniGonin Subscribers dalagiluudiazgnltlnegunsalnnntindu
Hanvadmsunisasadunmuaziondnmilanduudonves User  Application 1y Ardawys
UBINTLUUNT (PV) Wae Ledinm (OUT)



A13197 2.1 Usstaniasntfves VCR
Client/Server Report Distribuiltion Publisher/Subscriber

Used for Operator Messages Used for Event Notifications and Used for Publishing Data
Trend Reports

- Setpoint - Send process alarms to - Send Transmitter PV to PID
- Mode changes operator consoles control block

- Tuning changes - Send trend reports to data

- Upload/Dwnload historians

- Alarm Management

- Access display views

- Remote diagnostics

Fieldbus Message Specification (FMS)

Huduiiafsteyalreglusuuuusnnsgruuasidimvestusinneaiisnduliiu User
Application 919 User Application anansadstayavnulalussuunnidnduiladda doya
fideansAuiunninduiladdaainisnazgnoduiglddisdnuuzuning (Object
Description) %aé’ﬂwmmaﬁmqﬁiﬁﬁmwiamlﬂuiﬂsqa%ﬁaﬁ'L‘%aﬂ’jﬂ Object Dictionary %38
0D Ty Virtual Field Device (VFD) axi38ng OD fifteflazfsiadoyaiiiontsfiaudoya
16 §a VFD aziloganssvinn fanwdl 2.8 Ae VFD MR AueIetiowazszuy (NMIB/SMIB)
uay VFD fiAeaiuiladduudonuenmdiadu (FBAP)

Virtual Field Device (VFD) Aelaaadmsunisiungdeyaiiedlu 0D fonisia
94 FMS vinlvanansaeunazidoudeyaineniu OD srusasiBeususiitmualilu op ¢
LANITUILNTOUY LU M3swivan arilvandeya udu udazgunsaivtinduiiadia
annsadl VFD Tdunnndn 1 VFD wilaediulnajudnaedifios 1 VFD 39 VFD ¢l 1 Resource
Block @1 Function Block fiu Transducer Block @naagdiunnnimmille

— — V- ~
~ '~ Network and System 3 # Function Block
Management Application X Application
Network and System User Application
Management VDF | VFD
P
NMIE Object || sMiB Object | NMIE Object
Descriptions | Descriptions Descriptions
NMIE Object SMIE Dbject NMIB Omject
Data Data Data
FMS
7S

DLL

PHY

FIELDBUS

AN 2.8 aglussinnuantinives VFD



2.2.3 User Layer

Hudwitdmusguuuulumadhdaddoganelugunsaimndinduiladda ag User
Application  awogfuufiuguves Block dwvinthiansdsilaidulusgunsniuvseanidu
Resource Block, Transducer Block, Function Block LLGiﬁS‘UiZLﬂVIQﬂEJE)ﬂLLUUEJﬂﬁVT’mﬁWﬁ
snaffulugtedl

Blocks

Resource
Block

Fumniction
Block

COMMUNICATIONS
TSTACK”

|, FHYSICAL LAYER

FIELDEUS
andl 2.9 Uszianwes Block Tu User Layer

Resource Block \udauiluansisdoyaifugumosiagunsainanduiladta iy i
u Yegunsnl vunetavgUnsal lnelusdazguasaivinvilatulladvaasdl Resource  Block
WeauwA Block Lnem

Transducer Block ughumimihilunisiaudulasrinnisueesiutoyaiinea
reufiaaslua Function Block smiidaiudoyatuiiviinisasuiieunasaiinveusumes
e

Function Block  LHughuildluiFesweinisaiuny dedunauaziednmues Function
Block anunsafndedeasivgunsaidvluszuulfuazasimmunnisiauiuou Tagly
User Application Wfenanunsafiaziivate Function Block flé dn1sviaiuveusiag Block
zsiiueanluigu

Al Block ﬁmﬁwﬁém%’agamﬂﬂim Tuanaeutaendune Yimsiamesuazuiudeya
Aulvieglumiiemnaimnssy

A0 Block simthiliBeudeyaludsesdyaaeuiasnionsing

DI Block vihwmihiienuteyaantesdayqas Discrete Bumm shnsilamosuazysu
Poyasulveglumhenimnssy

DO Block iwthiTsuteyalussesdagas Discrete Lowing
Tagviaduitastanmun Block snasgiudmiumsauauld 10 Blocks fannsnail 2.2

o
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M1379% 2.2 Function Block 1nsg1udmsunsauay

Function Block Name Symbol
Analog Input Al
Analog Output AO
Bias B
Control Selector cS
Discrete Input DI
Discrete Output DO
Manual Loader ML
Proportional/Derivative PD
Proportional/Integral/Derivative PID
Ratio RA

2.3 2187A7UAY

nszuIunskanlugaamnssuUszneulusilessuuauaNunue sauiulussuy
auaurwalngifieldlunisnanaudoandnain lngfiudasnisaruautugnaaniuus
dielviiudslunseuaunisfidndn W awsiu sasinsina gungiuasduq eglugud
ngsienszuLMIe WL ANaR S e Tinain I sy Uummuaaamsummulmmmsa
auAumkUsTunseuaun s dulumudntnuneg %amamwumamLLU{LszUMUQM
Juse lsannansyuaNATsUNILnIaYi iRl sauauila-ligndesdddivuives
waznsuaiameslunsifueyavesiuuslunsuiunsuas anmduiusiuatmaned
#9313 udimuauazifeyailsnnnnssusumsindnauindeniesls wieliduuslu
ﬂizU’Juﬂ’]’iﬂﬁ‘UL%ngﬁ’lﬁﬂ’s’iﬁ]zL‘ﬁmﬁﬁ'\iﬁ]’m‘ﬁlLﬁﬂﬂ’liiUﬂ’JuiﬁﬂUU“ﬁu iWevimsin Ao
Wisuitsuiadaudnazddimfudinmunugaiedsasyhninilunslddeyafidamnaind
AUANlUAIIAIUANATEUIUNTT dFuRIUANdRTIETinuInTiaalunse vaumandaly
QAAMNIIUAD INHIAIUAY mmmummumuamwmﬂmsuawaqiwa i uta lev 11 vide
arsUsznoumaall LilevaweniseiAina1nnssuniulazauauiLUsAuaNly
nszvaunsTilndifesfuandnmnesnndige

2.3.1 M@ruaun i tuianysd

gunsaivniaduiladdassddinivquuazntisaiudivuiigunsaiiiieLiiu
AuaansalunsAunLaramuANUULATeTe Tanfeustlovdandeyalusndaiients
thysdnuwidne  Tnemsiidseyauaznsmugundrazinsihauddsdusiuuuiiionin
Block FaUsznauluse

Resource Block finthiilunis Identify maﬂﬂim’mﬂuwaavlﬁ Tunaezls Ssandu
mumﬁmamauamﬂﬂmaaaﬂmmwnum%uWamuamuu 9

Transducer Block  1Juguiivivihitlunisia msUszaanadeya neuftazdluds
Function Block
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Function Block tHudmildluiFeswesnismunu daguuuutes Function Block #ild
sdlagiialy 1w Tu Transmitter a¢dl Al Block iileflagFuandildainnisinunsinisniuau
N3EUIUNTS visouansnala vielu Control Valve dwsudndnueEndnasil Al Block, AO
Block Wag PID Block @4 Control Valve ganunsnthanismuauiisuinandiuniuauii
uihnsiadagh Control Valve Tudnwazvesnisauauuuy PID dddunisiazanunse
1 Block sie q TUlduiuszdesiinisdouste Block se 9 Ihdululudnvarves Loop
Control w84 Al Block, AO Block wag PID Block iauﬁmﬁamimuqu woNaNE Function
Block 709718 1Usiuazgnadanamydmiunouauesiunan SuTendiivosanty 4
Faaz1du Block fimsindniniosiioTanazszvuauauidugldiiuidann Taoidu
AnandRanzveusaznanaIesilata damnsfnesing 4 Tu Function Block amnsn
ihadlédhensfiads Device Description n3a DD File Bududuvaszuuuy File Toyafivs
RHGKRHBERNE ﬁuaam%"mﬁai’mazmuqmﬁ Support  agdUTguLigufiu Personal
Computer  fazifuiaiiou Driver w04 Hardware — fivslévinisandadniu Personal
Computer 18451 wagdendnnsideafuiiesnninisudsunlaneiosiioTauazaiun
yosszuvinduiiadtani Revision Tuaviodveiisluaniedosdiodnuazaunusi
Fuglday viegguaszuuazdioniinisiings (nstallation) DD File filmiidluseiiowdu
mssmandeyavesgunsallvinsaiugunsaliithuseldeu Tnefianelu Function Block awd]
Parameter fsamdt 2.10 Gauvseenlfidu 3 vssandadelud

Input Parameters ﬁmﬁﬁﬁ%%%mm Block B

Output Parameters ﬁmﬁﬂﬁdﬁauﬂﬂﬁ Block 3

Contained Parameters lidsviosudiayaain Block du wivgiiuragnielu Block
Parameters Uefhaziisnamanensnean enin Field fhediay Output Parameter ¥84
Function block @adusnnde OUT #slaildfiifieaund Value vide aililudeyaifiosedrafien
widsfidoyaiiu Status w3e a01urveq Value Hudhe Feiu OUT Parameter Usznouly
Mg 2 Fields  fe Value uaw Status Field %9 Parameters aglaninig LUy
ParameterName.FieldName 141 OUT.VALUE 1Uugiu

oot ]
g =. ;

= I Output = !
Devies N nput | [ Outp K
with Blocks i . K

mwﬁ 2.10 Function Block Parameters

Function Block Mode 1ugnwiladiunilsvas Function Block Mfimaudndulunis
denuauauaUnsaininduiianda lvuaues Function Block lnenalufidwielud
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1. Automatic Mode TdfAitvnganelu Tu Block Algorithm tilensimuae e

2. Cascade Mode 3usnthwangain Function Block  dudmdunsld Block
Algorithm Lﬁ'aﬁmum%mfﬁwm

3. Out of Service Mode laifimsvhauwes Block Tnevilulmunildsewinailovi
Block Configuration videdwiugunsnivnsiiafifesnisiasumnsiiwesuisi

4. Manual Mode lifinsfuiauedineiie Block Algorithm  ldauasiduau
AVUAAIYDLBIANGLDY

2.3.2 nénnslunsitadendutosdu

denuimsiauvenszuiumsauauivszaninmemamieiindefanaiauas
Ménduduiidesasdoiniiliantlam nsnsrageunariiadeysyansnmnisianuves
Nnéudesdurouiiaraeunisindeoenainnszuaunis wPIvanszevIa1vesuiiauly
msthlussragey Snvtsdeiliinmsmqaunnsasveanssurunmsildsanidu

finslinmmaaeundlunainmaneisiterilindegluanwiiamisaiaulsiogs

NUsEdnsnmn [6] wu

Valve Signature Test nmsiUSguifievataiduranidailagasrinsnageunsusniou
msldnuiierhnisiuAtyssansamuenidmfenuduiustesssusiilendalauas Uadu
ausuiidlunisUalinands uavasnadeusnad wmdsnsldeuudrthuieudieutu e
ATIRADUATAMIAIMLE-BoLYBEUS AZANUAAVTUTEIITE?

Step Response Test nisvadeunanevauestutulaneudaduisnsdmiuns
Ussiliuimdwovauesiensiudsuutamesduneifulddualu lnsnisan Overshoot,
Dead Time, Dead Band %ﬂ%ﬁasﬂ,‘umimmuﬂismumﬂﬁﬁﬁﬁulﬁum

Dynamic Error Band lalun1s3imsies Hysteresis, Dead Band, Dynamic Error

2.4 wAlulagvae National Instrument #lgluauIe
N13deENTiUATRYEIERU H1 - 81dyniATesiieannu3em National  Instrument
YU UBERIAININT 2.11 Tneuwsazdiudsenaulusie

/

~

Software

LabVIEW

Control NI FBUS CM
Valve
[Communication Manager) CM API

. /

AW 2.11 Msvihnuvesmnalulagan National Instrument Tunisinsandiniuay
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2.4.1 NI USB 8486

< ¢ A ! v L= ! 4 U a s u_aa A ! v a s

Jugunsalizeusefunietneridinduiladdaniniswonsieuuy USB fuaauitiines
fninlun1sdan1sn1sdeasseninereuiwesiIunIanesa USB  dugunsalniitindu
Hanvaniua3evie H1 lne? USB-8486 avinmiieUsyutanasgnigludiiievimiidnnis
nsinuniuremdnduilanda HL  Stack  uasaduayusnsnisanelouteyaves
Wt duianUalugns 31.25 kb/s

Al 2.12 gunsalidewsiairsteyintinduiladta H1 Ju NI USB-8486

Inefdudounodeyn1ail USB-8486 agilluvinedyyiauuu DB-9 Aldenuiumnly lnef

o

azfinsldaunandaun 6 Faluwdaniu Data + wavandeypiun 7 Jadundyyu

o o

Data - Sauandlunng 2.13

Mo Connection || v © - Eﬁ‘

. 0= || NeConnection
No Connection || = O [}
|

_ | ) w No Connection
MNo Connection o0 i

_ Ot~ |} Data —
No Connection || oy O !
. Q © || Data +
No Connection || — O 7}
] ____,-f'.-/

e
e

W

.\l\_—:_'_'.' -

A 2.13 areuazdnyayiaiuu DB 9 ldlu NI USB-8486

2.4.2 NI-FBUS Communications Manager

Dudrwildau Ap JEAUEY diedanisnisdeansiu National  Instruments
Foundation Fieldbus Communication Stack waza15awIs IUszasAnanvas NI-FBUS
Communications Manager Aen1sdawssuuaslmeasdonlunisdearsuulusinnea
vntinduiladiasmeonisdawiouyn APl isesiuniadnisluguiuy TAG Parameter
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Tnen159191u89 NI-FBUS Communication Manager viwiindilunisdnnisnisdeans
5¥9119 Communication Stack waz User Application $2189839nn1551882108AU99n13
015U Fieldbus Messaging Specification (FMS) LLazszﬁuﬁuﬁagﬂu Communication
stack lneaglinanssioazidunaes Virtual Communication Relationships (VCRs), n1s
Sansnsaeasuazsuil OD LL@'%me%mﬁaﬂm%ﬁqqﬂﬂmﬁ, Virtual Field Devices
(VFDs),  flsdduvden, miuamwesudenuazwisidies  n19vin91uweg NI-FBUS
Communications Manager APl 1fudasglaifuiundnduilanasnsauisves National
Instrument WagszUUUAURNS ldannsafiunsidouseriauivdlnduiladdalsnans
Flunsufinnesiedeniefulasauisaldauniu N-FBUS  Communications  Manager
AP dedndldfitigmimngnsdeusefidudassdulidndudosssynodridaddng
Fousefusriaumsvinduiiadtamlyuie Sonldin . nsdouseazgnimumsiiung
foyatiazds \umsiisdaslilunmsiaunuenmaiaduiunisdessennidinduiiasda

NI-FBUS ~ Communications Manager ~ ftsglegunindimsulaauonnaiadu 1o
ganAwslunIsUsukasilanduuden wonwalndudmiunisasiageuilenduuden nsatade
\Sov1auay IR NNARSUd WM UN T dondeiy HMI Husu

2.4.3 LabVIEW

Julusunsumenfunesiisusuadiandieruniauwennieduludunisinway
Sl TndnsunudaINTsudsgounainAin Laboratory Virtual Instrument Engineering
Workbench gauszasamanyesnisisuredusinsudensinnislusiunisiauaziniesile
o wazludnvedlusunsuazsznoulufeyaiidunvielunsinining Tae LabVIEW aeil
Ustlowiagigadleliuiuiedesiiotanidimnssusineg vadunisldouiiowasnis
WamueUnainduiisinga (7]

Aaiilv LabVIEW  wandnaluannlusunsaduesaiilddniianiaeitnisldaunie
Fsiaueuniiadu daduiuu GUI vie Graphical User Interface lngasysel Fanmii
2.14 vaneds fldanwlisnduiesdoadeu Code  viaddslan TeAy warfidfydnuae
ﬂ’]‘lﬁ’]ﬁiﬁﬂuiﬂiLLﬂiNﬁL%EJﬂ’hLﬁUﬂ’]H’]EUﬂWW 1I9138A31A W G (Graphical Programming
Language) LmumiL%ﬂuiﬂiLLﬂsuﬁazusiﬁﬂashﬂmmﬁugmﬁ"a U 19U C, C++, Basic G
Peansyeznalunsiaulysunstasivlsniuegiann

AU eNeg 1N wIdeinlndagtuuenann LabVIEW aggnldauuunauiiunes
ﬁaiﬂLﬁamiﬁqé’zyimam%ammuLﬂ'%laaﬁai’mLLé’a wuIAniiendn Graphical System Design
Jeeremnuannsavesnannedy LabVIEW Wannsavnsesnuuuldiiesyuu fusidi
Y0INITOBNUULTONAWIS N13A1wIns IUaufansiadyaiauaznisinaaslurauuy
g15andSTaUUITUUUiTRNIulnd sevuuftinisnanniuay FPGA Tasldundavlasy
LabVIEW figaundaneduien Seildanansarhaudesenldiuiiflonariidesnisieain
n1sviuiuasuiamesszuudjuanisiuladluilussuuujuinisensauasuuuileda
Hudu uonndu  LabVIEW Fafmunyaiaiosledmiunumasiusiig q 1wy yaia3esile
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dmiudnsieguteya luaad mSuN1508NKUUTTUUAIUANKAENITINRBY N1TUTEUIANANN
Tugadmsunisimuiueus WWusy

#h @, E

o —

R | 1 l-Jr:—”.\IH

|lr'|'|'|”|v||'ll.n||i|p'.

[ | Shap L ] Mg
ey - P L

AW 2.14 nsiannTUsunsudszenduu LabVIEW

2.4.4 m3daiutoys

matuiindoyantu LabVIEW wivashis wagniserudeyaaninduuilslu LabviEw
Hudsiidedlilunnlusunsurauuuiituiinduisnusuie Text File Tuszuu ASCI uag
oS uiluiinisduiinluszuy Binary  File - Jadluaiwiaies uazszuu TOMS  Fadu
wosuuniiauiisnendafnszuunsifudoyanansuuuanld

TOM  Streaming 1Jumesuundmiunsifudeyaiiuonin Technical  Data
Management Streaming ¥i3e TOMS Ingtannzdeyaiiisafunisinuagansnaaeuiidusius
funan WeldnsiAudoyaiuluegdiszuu fideSuneiiu aunsavenevesivdeya
Wisdnle Svunadnuazivszaninim Ssaztaglilifoadsnalunisesnuuulassaiisnns
\Auteyafidudeuluwsiaz s salufnnsannsalunsuvamnduludulsduuy Ms Excel
TDMS  iiudoyauuy Binary Tnelassadrsasuvafuauddudufiosysu File, Channel
Group wa Channel - Ingluusagdrdutuamsnlunnandilduansd Wedunsesue
seazdoaituiaivuiinluduiug lnetmedasivlioglulidfefuwasfanady
ToMS Taglunilslndanunsedilavate Group wazusias Group a@unsedilévate Channel
wavanssaunsnauanRi U luwsazdnld dami 2.15



16

( Description
Title
Author

etc

[-uuT
.| *Procedure
” «Test Fixture

« _efc.

Data Set (File)

v

"« Name

» Comment

* Unit

» Sensor Info
ANV Ty g s ‘\;—_:-t_j'!‘?_tc'

v

i 2.15 s TOMS Useneulumeteyaseasidgnvedlrlausaysyeiu

man1seankuulasiaiiansiiudeyanuuil il TOMS -awsaldlatunuiudeya
TunsTauasvageunnuszan Jayalulassadsiivianusazgniiulilulid ToMs  udided
nsBenldlnal azlinnsadelndudnuieldnivemeaiuuslianalwaidu TOMS Index &
I 3 A < v 1 4 J ¥ v g X = Y [ & A ! L3
Julid Index  Rasiludigaelianuisagiudoyalaiiivy duaafidnnulndviedals
TOMS - oidau luignlusiosdslnd Index  luse wsizanunsafisvadaduludlsiedaeg
onlud@



undi 3
N1398NUWUULAZNITWAILIAIUITIRYIAIAIUANTNFRENS
AN duNanUs

3.1 nanun
Tuunilznanianisesnuuutarimunanidadondmnduiladda TraHeddu
Anuannsalunsmeuaussnmiiglisuiivun dauauau eruddeya wdniATldun
memaLﬁaﬂidmﬁﬂum{iLﬂswzﬁ%’agaﬁlé’sialﬂ Fauvseanuaesdrumdnseiu fe
1. dwrssnsansivinldifiedousensuiinesidiiuniotierndnduiiadda H1
2. druroswenalsfithuwaun User  Interface — wagilsrdulunisdoansiuing
Wnlnduianva

3.2 d9UY9TAns

Tunsimundrumainsitadendnva lwinednusilfidenlfunsaianuism
National Instrument u NI USB 8486 Tunsieusiananfinmesidniussuudsiidunesina
wuy USB” Inefidnunznisindauansfanind 3.1 lunsiedadrdussuuiifigunsainaia
Fuilastadusiuegse NI USB 8486 inesndoamsvhitinduiladta 1 wesnlunsdeusio
fuia3edieiitaduiladda drgunsaliintiinlunisdanisdeyaludiuiiiu
Communication  Stack uaudasdudeyadudyanaililussiunmenimvie Physical
layer nisifiensio NI USB 8486 dzilgnaidendedtyn negansgaidy Data+ Ay Data-

o

a1unsatlusietnnumesiveavesssuurnintuiasUalaae

2NN 3.1 NSARRY USB-8486 LU1NUSEUU
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3.3 druvoswanmLag

nsimundIueswenduasluinendnudd aviaunludiudiiunisiiuavesnis
novausstutulalundavdiduiu ieusslonilunisasiaeuiussuiisuluniends
n&aaninisldaundmueuluuda laglisudufiazdesaeandmuauesnainsyuuiiie
UM TIEDU

druvesweniurfvesdiitedendntnduiiadtainirfinisviauegassdiu
é’aaﬁ’uﬁadauﬁﬁm&iaﬁwﬂ%’mu GUI fuduvessendusfivsiauniiofaseiu NI USB 8486
FamsiannwondunSansautazly LabVIEW dhandaelunisiauniesnnnidunde sosi
91nU3E National Instrument wiflouru vilanleniafiasiiadefianainlunsdeasiu
gunsal 8nvie LabViEw 1Hulusunsuiiliduenuiesluniddoseguazanusnisiluns
ﬁ’@uuﬂﬂiLmiuﬂiz&4mﬁmﬂﬂ’jflmwﬂﬂiLLﬂiuLﬁ?ﬁqsi’J’aﬂawuﬂ"’glU (Text-Based  Programming

Language)

3.3.1 Communication Manager API

msansefugunsallussuurlnduiiadiaszorfonsyuumsiitonin NIFB Taae
¥auile NI-FBUS Communication Manager Suvisu Inefinszuaunis NIFB agvimiing
Li‘;Ju@f';ﬂmﬂuﬂﬁ?iamiivwmiﬂsLmsuﬂs”&Jﬂﬁﬁuaﬂﬂiaiwm%ﬁ’]avxmﬁm%’u?\laéﬁ’a fu
miﬁmﬁuamﬂiﬂsLm'i:uﬂiuEJfmLLauaﬂuaﬂnsmmmmwwumu‘vm NI USB 8486 fi.dausie
aaamamwamas n1sfasanyU NI-FBUS uuﬁ]umﬂa Communication Manager API mﬂuszm
IﬂsLmiummsmiaﬂ%mu LabVIEW l@egsazaan Imam‘uqumsmqmmluLLammmw
732 desudurzyhnmsUawadudusuduusn mﬂuummmsammumaLsuauﬁuaualm
unsztidesnsaunMsnusainsawadundinisnsrede udeianainfiiatu lag
nsdeasseniniliiduazidndegunsaifag Reference Number viSevangiaudnsdai
infimdeuduiinngunsaidinim Felduainnisdneadudemiuniseiuuasden
foya wWevinsawatuazdunissunisdeslosiu Tasmadauas Inwaduasinfiosnds

LWL BLSULAZAUTUTHNTULNDUSEENS NINANSYII9IUNG

Open Read Close Check for
and/or

Session Write Data Session Errors

awdl 3.2 msvihaulaenaluzes Communication Manager AP

Iagddanduinsenldaulunisiauidiuitadendiniugduvunisiauludiusiig q
AsiolUll
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Open Session
Wuileidulunissudanisdeasiunitinduilanda dosmsdoasseninaddsunsuuay
NIFB ’%Qﬂﬁﬂﬁﬂﬂ%ﬁJLLﬁ%ﬂ’lMﬁﬂLéﬂﬂ’l’i?iaﬂ’liuuWﬂﬁLﬂ%’uWaﬁﬁﬁlﬁ WU N1TOIUNTBLTYY
wanawatunsdeansiuilandaudivzle Reference Number W3avnsneLa81983u
deudsdededensdeans

kag config File (emply) WEEEE FErnum ou

EFFOF in (N0 error) s oo gy ok

AN 3.3 fsAtu Open Session

a a a ¢ A v v )
M19191 3.1 37UagﬁLEJEJ@]E)U‘V\!G]LLaSLE]']WWG]W@@\ﬂGUGU@Q Open Session

Required Input/Output Description

Reference Number Output | The reference number of the NI Foundation
Fieldbus Toolset.

Browse Device List
Guiladduivimiilunisiongnsdensennilinduiiasiaiogenisiouavesgunsal
Fsilog 3 578n138ufu Ae PD Tag, ID, Address Tngazsaainslif Reference Number
uaz Link Name fuileridu Tnedi Link Name Aedlavasnsieusiefugunsaififeanisiiazin
nsiEeng a1u1309 Link Name 4910 Interface Configuration Utility

refnum in ===ilE] = refrum aut
link name - G mogawﬁﬂ* pdng IisI:_
dewicelD list

Errar in (no error) ==
E oo gk ok
address list

AN 3.4 W99y Browse Device List

aniEm Y

M13197 3.2 8azdundunauazeIANAffedlduad Browse Device List

Required Input/Output Description

Reference Number Input | The reference number of the NI Foundation
Fieldbus Toolset.

Link Name Input The name of the link with the devices that you

want to browse.

PD Tag List Output An array of pdTags for the devices on this link.
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Get Block Tag
Juilsidulunisldiseng Block Tag Tussnineninisifeusiegnidasmeilsidu Open Session
InefiazAeslin Reference Number, PD Tag %38 Device ID, Block Ordinal AuileAduLite

< = I3
WUNITH1ZIDIVABDN

15 pdTﬂg ......................
refnum in = P refrum ouk
pdTag/devicelD - e block kag

block ordinal —I_r‘ S R error ouk

Error in (no errar)

il 3.5 ety Get Block Tag

M9l 3.3 TwaziBundunauazioniiseddues Get Block Tag

Required Input/Output Description

Reference Number Input | The reference number of the NI Foundation
Fieldbus Toolset.
PD Tag/Device ID Input The pdTag of the device if Is pdTag is true. It is the
devicelD of the device if Is pdTag is false.

Is PD Tag Input Use pdTag to identify the device if Is pdTag is true.
Use devicelD to identify the device if Is pdTag is
false.

Block Ordinal Input The Foundation Fieldbus block ordinal, which is

the index number of a block in a device.

Block Tag Output The Foundation Fieldbus block tasg.

Function Write
Builadduildlunis@euteyaasiudsaunsal . Tusewindinisndensegnilaseileidy
Open Session annsasessusiinuesteyaldviania 15 viauazensd 8 wfianeld
Tormusvesntiniuilasva Inoflazdessey Tag WiiuilsituindesnisiiasiTouaadly
Tag by Melazukuy BLOCKTAG.PARAM 38 BLOCKTAG.STRUCT.ELEMENT

refnum in =——=j& == refrnum out
tag ok I L,
value H F errar auk

Brrar in (no errar)

AW 3.6 slasdu Write
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M13199 3.4 8azBYAdUNALATLEIANATIRedlduad Function Write

Required Input/Output Description

Reference Number Input | The reference number of the NI Foundation Fieldbus
Toolset.

Tag Tag defined with the form BLOCKTAG.PARAM or
BLOCKTAG.STRUCT.ELEMENT.

Value The value written to the field device.

Function Read
Huiladduitldluniseuandoyasndrgunsal - lusenineiinisideudegnidasmeilsidy
Open Session fen153¢Y Reference Number U8IMTilausionas Tag MFosnsfiazetu
dielsiladoyaifoanis

refnum in . R refrum ouk
tag 7N +

errar in (No error) == — T, e qut

AN 3.7 HeAid Read

M13197 3.5 PariByndunnkazionefidedlives Function Read

Required Input/Output Description
Reference Number Input The reference number of the NI Foundation
Fieldbus Toolset.
Tag Tag defined with the form BLOCKTAG.PARAM or
BLOCKTAG.STRUCT.ELEMENT.
Value The value read from the field device.

Close Session

WWuilandulunistanisidausaserinaniudmdunanda Tailaaunisvinaulusunsunazl
soin1sldnsfousouuuds Tnedadli Reference Number fuilsiduiioilunisszynis
WaUABTIABINITUN

refnum in =&

%=

Error in (no error) === error auk

AH 3.8 Handu Close Session



22

A a a & Ay v .
M19190 3.6 i']ﬂagl@U@aumeLagL'E]'WW\!GW]G]@\TI%EU@Q Close Session

Required Input/Output

Description

Reference Number Input

The reference number of the NI Foundation
Fieldbus Toolset.

3.3.2 dauvadlusunsulunisindanugldanu

Tudrmaslusunsufiiuduiasofugldau vie User Interface duasdiilaituuaznng
yhanufiosusanuazmnliiudldnuieliamsolfaulfheian fuiolud

Device Tag Information tJuduiildlunisimussuasnsivaaunisiuunaiii
gndioavFelal Taaziisnens uansienind 3.9

Device Name uansiiavasgunalynsiieguuaievglidon

PD Tag uandTavas Tag mﬂqﬂﬂiﬁﬁﬁ’aﬁﬁaﬂ

Block Tag 1 (Read) wan3¥elviidon Block Tag Inglirmunafigesnisyinisen
Block Tag 2 (Write) wansdioliidon Block Tag tnglifsmunenfidasnisiinisdeu
Parameter.Element Annuadavemis fimesiu Element fidosnisnagey

Check Parameter netiansavaeuAtayaninnsusuliain Parameter.Element
Data uenetayaa1nni1sna Check Parameter

— Device Tag Information |-

Device Name
Pmedavrkb ot or

¢ Block Tag 1(AQJ
§LFV_101.AO

‘Biock Tag 2(TB)
PAFV_101_TB

Parameter.Element

"PV.VALUE

Data

[ Check Parameter ]

| Exit |

i 3.9 diuinderuglditeiruaduaynagey
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Parameters Setting

Humsrdwiumsimuaaiigeanisinmageunudiuiundeuiunaifeanis
Tuwsiaetu wieuduiitumuaunishauvedusunsueglunilusunsuiisng fanmd 3.10
AoduUmauisvesnssaziunedutdmsunistvuaandmunenie Set Point Ty
Mémuaulasetmngluiitmneiatesifuivesmniadandmun wu 0 vanefiond
\Un 0%, 50 wnefendanta 50% s druneduimsiurnaziluneduldmsuldan
e munnalunismiisieuiiesBudasuriimngludidaly Tnegldnuaansaia
svuasdmnoaznaldnuidesns gu Test  Jududmivdadusunsaliizamiem
TWsunsuazizanhmanuavugaly dlindiauguidn udmmhanainuivuaauasy
uE3saghedmnglulndaasnduaisdsdely Uu Cancel Tidwiuiilodesnisvganis
naaeuluszrsiifdmeaeueg Ui Exit dmiuifounduluth Device Tag Information

L st e

Sé:t F’omt Time(sec)
0 10
25 10
50 10
75 10
- 100 10
15 10
.50 10
| 25 10
0 10
‘ Test ‘ ‘ Cancle ‘
e it/ |

a o) 8 | v A o Yo
AN 3.10 @qiqﬂaqﬁﬁUsLﬁsUgﬂﬂaLW@WWﬂWiWWﬁ@UWW@JEﬂ%ﬂ’]WU@

3.3.3 nsihdayaudninauaziiudoya

WeSsuiisuteyaildseninsandmneduafuusnssuiunsisaninalagriiy
a3l fanmdl 3.11 Taefunu X azdusnureanauaziny Y 1uesidudvesnisiliannd
Ay Anmngazgndendisdunsuunaan duiulsnssuiunisasgnndendefn
Ry

dlevihnmeaeuiuaeadusunsuasshnmadudeyaelilu suuuvesindana TDMS
Usznaulufeaediuivienun 3 Aodinifeiy fins1ed 3.7 fe a0, Fudsnssuiuns, i
dhvane defideyamariudagldannsafivsiumiondonguadoundafionnuisudioy

g1
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110+
100- Process Variable ’K

90- Set Point A

80-
70-
60-
50-
40-
30-
20~
10-

0-

S10- Lo e R T o 0 e Ty Yl [ oo (I RN O] L) [NCRCR O] AL 1
00.00 10.00 20.00 3000  40.00 5000 60.00  70.00 80.00 90.00 100.00

Time

%Valve Open

4 3

P | =N o v ° y) g @ e a s = = Y}
AN 3.11 ﬁ?um@@@ﬂU@‘UQWUﬁqﬁiULLaﬂﬁLU@iL‘?ﬁu@ﬂqﬁLUfﬂ'ﬂqa?LU‘JEJULVlEJUﬂ‘UL’Ja']

A51997 3.7 g‘dLLUUﬂ’mﬁUﬁ’m’mﬂ’limaaU
Time PV SP

3.3.4 AMNIINVBINIFINUVDIBDNWIS

dedulusunsuandunisiaunludiuusnie Open Session awiinsdadausiadu Ni-
FBUS ¢nedleri Open Session a¢lé Reference Number snidieldlunissnifiunisduy
selU Mntuazuanssiefeves Device viavaualugos Device Name @aeflarfidu Browse
Device List la&n155¢Yy Reference Number uag Link Name @8 NIUSB dlafidu Browse
Device List 2%l PD Tag List Wuioidnmoonun fanmmil 3.13 wazanansaiengaunsal
Husluszuusiensideniives Device Name
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Open Read
‘ . and/or
Session Write Data
m i |

AT 3.12 @ ULSNVBINTISHAILITONTLIS

Device Tag Information ——

Device Mame
Jf — “Device Name

%‘“ Stringsl] * Seow

AN 3.13 Open Session Wag Browse Device List Lﬁam’iLLam%a‘UaﬂqUﬂiﬁﬁ

ntudslifuans Block Tae maqqﬂmﬂiﬁamﬂﬁﬁdaq Block Tag 1 uag Block Tag 2 ¢e
#ardu Get Block Tag MeN35¥Yy PD Tag ¥01aUnsalfauwiniy Block Ordinal Alsus 0 &4 9
A 3.14 lagansnsanaieng Block Tag vetgunsallnainyas Block Tag 1 uwae

Block Tag 2

ST Block Tag L{AC]
& o
Dence Niime

4 ‘ st
LL__Ei pe et +8 _g ij{“ﬂ

i)

Device Name
[F2 m— ]
covoscposdh Strings(]

,..!,.,m = Block Tag1{Read
[FY — 1]
trings(]

Block Tag 2(Write)
[21 m— 7]

.............. hStrings]

AN 3.15 NMNSINAIUVDINSEUAUTIUIUTHATY
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du Read And/Or Write Data 1dudiugesnmsinugl 4 Aenisnisenuuazilioudoya
H43in15d0a15 VCR wuu Client/Server aggnivualyvitaruegnnelugu fanini 3.16

Read

-1 and/or —
Write Data

[ @

AN 3.16 NSVINNUEIUNEDITITNITVINULN

mﬁL%sjuﬁﬁagaé’ﬂmuiﬁma‘am?iauﬁﬂw%mﬂmﬁ?u%ﬁ A0 uBen masiiwes OUT &sau
H1uedu Write w89 Communication  Manager APl Lanin1siligudayastnedg
Fanmdl 3.17 dadunisdslindliide 50% Tnelusunsuazisuvianuilods Run TUsunsy
U LabVIEW wagveaiilenatlu Stop

. - r
{6 IFU_M_&D.DUT.VALUE}—FT:-_EQ;

PA
Sto
2 % ®

o a v o I d' PN
AINN 3.17 ﬂ']iL‘UEJum@Haﬂﬁﬂ']u’na'ﬂLﬂa@um

Aol lumssazgninlieglusuuuuiimiosldliiuiladidu wite  TagaziiAiain
Block Tag 1 #iléldenl3iu Parameter OUT uay Element Value fifnuuslilulusunsy
indalveglugu FV_101 AO.OUT.VALUE dsnmil 3.18 wionfuiEmimsdunaseilsddu
Tick Count @udufledtummsgiululusunsa LabVIEW uagmsavaeulsinssiuraanandi
Avual3lumsng
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Tl rasm = f
= | liock Tagl :ﬂ:

OLT VALLE

&

AN 3.18 MsdsAATUIEIAIUAY

N19ATI980URUNUINITUANToLUAT9 9218798 14H AU Read Y89 Communication
Manager APl 811A1270 AO. Uden 11513mes PV fannd 3.19 Taglusunsuasisuenuan
W Run lUsinsuuu LabVIEW wazvigailenaly Stop

FV_101_AO.PV.VALUE

0 -

d' 1 1 o 1 (3
AN 3.19 N1TDIUAIGLLAUIVDIIEG]

na931nynNsasan e lulal TUSLATHAEinA1581uAIRILUINSEUINAITNAULN tneay
1171970 Block Tag 2 #iléidenlifu Parameter PV uag Element Value fifuunlily
TWsunsundaleglunuuiinfenldliiuileidu Read A9 FV_101_AO.PV.VALUE
Fan il 3.20 wdilesdu Read aldasuusnszuiunisdadusumimesnsdandandu
L1 NABDNIN
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[ “Read PV" ~b]

M)

; HNu Error 't
;

:

{.. Plot }

AN 3.20 NMIEIUAIAINIAIAIUAY

yntuazihimulsnszuiunsienanldlundondisuiuadhmansuunsmiuasileduss
nsruIuMsadeuLaRsiinisiudeyaadindmususuuvetiidana TOMS — AfTuneu

NSYINURIN NG 3.21 A Wa asivseuwnuilid nuwiiniseutayauaiUnlndae
lafduioluil

Create/ and/or

Replace File @ @Write to File

il 3.21 FuspunIsIaLiuteya

TDMS Open
Walwadusunisieunseniseulng TOMS TneHentuazli Reference Number
panUNBN1IoN9BaRalndlunsaunsaeulndsaly

create index file? m

file format wersion (2.0
file path mﬂ tdrms file out
. AT
operation (liopen) J_ 'I’-_Bl

byte arder (2:litkle-endian)
BFFOY iR (N0 error) s
disable buffering? (T}«

error out

g 3.22 ilaridu TOMS Open



M1319% 3.8 TeazdunduNALAzLEIANATIRDdlduaa Open TDMS

29

Required Input/Output

Description

File Path

Specifies the absolute path to the file you want to
open. If you use this function to create a new file,
the file extension of the filename you specify in file
path must be .tdms. Otherwise, this function
automatically appends .tdms to the filename you
specify. If you use this function to open or update an
existing file, you do not have to ensure that the file

extension is .tdms.

TDMS File Out

Returns a TDMS file reference to the .tdms file on

which you performed the operation.

TDMS Write

Weudoyaas TOMS ad Inganunsniinisaivum Group Name Wag Channel Name
eanuilalumsitenadeyalunievas

data layout (l:decimated)
tdms file tdrms file out

A ﬁ W’E‘igrnup hiame out
channel narmes) in (Untitled) channel narmels) out

group narme in (Untitled)

EFrar in (no error) s

data e g O Ot

AW 3.23 Hleidu TDMS Write

M13197 3.9 Swarldendunniaziowiwafineslduas TDMS Write

Required Input/Output

Description

TDMS File

Specifies a reference number to the .tdms file on
which to perform the operation. Use the TDMS Open

function to open the refnum.

Data

The data to write to the .tdms file. This input accepts
the following data types:

® Analog waveform or a 1D array of analog

waveforms
® Digital waveform
® Digital table
® Dynamic data
°

1D or 2D array
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Group Name In

Specifies the channel group on which to perform the
operation. The default is Untitled.

Channel Name(s) In

Indicates the channels on which to perform the
operation. If you do not wire data to this input,
LabVIEW names the channels automatically. If you
wire waveform data to the data input, LabVIEW uses
waveform names. The data type that the channel
name(s) in input accepts can be a string or a 1D array
of strings. The data type varies according to the data

you wire to the data input.

TDMS Close

Hulerdudmsuda Reference Number Uaalid TOMS fanawdi 2.24

EFFOF in (N0 error) =eeee

tdms file ——RERE- filz path out

)ﬁ el = ] 1|

AW 3.24 lsi40 TDMS Close

M13197 3.10 Sgauldundunauazionanadlduas TDMS Close

Required Input/Qutput

Description

TDMS File

Specifies a reference number to the .tdms file on

which to perform the operation.

Wsunsulsvinsdmduandivineg dndaudsnszuiunisuasian luguhuuaes TOMS fagy
1 3.25 Imefivun Group Name 10U Step Response Laz@®vad Channel Name 1Ju

Time, PV, SP Anua1au
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ISteé ResEundI
1% c:xu_:.ersumll-_—rF—
|° open or create ™ ﬂ

il 3.25 msdaiudeyalulusunsy

dugavnevesmsiaugendwidensUawaduidaliseflaidu Close  Session
Tnerinun Reference Number lffuilsfduudarinnisnsavaoudefinnaiaiionaaziiad
nsnsavasuteRadeilaidy Simple Error Handler sensidondayaed Error Cluster 11
fughiladdu fannd 3.27

Close Check for

Session Errors

AT 3.26 NIFVIUAIUEATNEVRINI TN GONAWS

b, refnum out B
EErOT 1IN (N0 B0 F PR x&

27 3.27 NMsUAETULAENITRTIERUTIRANAIA U LUSLATY
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Tuuniagnanndanimassdilusunsuillfesnuuuuasiauiuniionsifudeya
nsnouaussiutulavesdiniuay ilenadeunisvheuvesditadundiauaud
fauuntuin Jeldvinismaaeufundimuay Yamatake SVP3000 AVP303 dafiunndiuuy
Unitla uaz EPM Fisher DVC6000f daifiunnduuuiniiln ﬁﬁméﬁgﬂagﬂumzmuﬂﬁmmm
sefu fanwidl 4.1 uaz il 4.2 femsifeusioansain NI USB-8486 Winfuisnuuvives
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ATerminalor
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A 4.1 szuurleduiladvalarndiniuny Yamatake lunszuiunisaiunuseiu
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w AMS

e

Power Conditioner
& Terminalor

B
LAWSIB

Control Valve r

A 4.2 seuuvindnduilananagndiniuas EPM Fisher lunssuiun1sniuauseiu

4.2 YUABUMINAFIUAUNGIAIVANNINLATUHAAUE

WoRne NI USB-8486. LA UMNLlutiaz Ao nuABNNnesisausos waiusuinan
Iﬁagﬂ‘ﬂwm Out of Service %38 O0S @3¢ 475 Field Communicator lagn1sNAN
U3 Mode M9NUa9U8I9LANGRNIATOMNIBENINTT OOS nTuUNAly OK AInIi 4.3

“Block Mode Target
| Auto
[ Han

o ] _woor | o T R

il 4.3 wyufengunsaluazntiinisuiuluun
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MAINUUTLTUINNINAaeE A Tde A M UANIUTUR D UAIRB LU
1. Walusunsu NI-FBUS Communication Manager Wat31A1SYINaUa89nseuIung
NI-FBUS @adusananslunisdeansiu NI USB-8486 fanwil 4.4

X8 NI-FBUS Communications Manager 4.0.1 [ = th

Ch waill minimize in 4 zeconds

M. 2014-03-20 10:12:24.164  Prepaning Initializaiton ... Successiul -
02, 2014-03-20 10:12:26.196  Initializing Board 1, Port 0 [Offline] ... Successful

03, 2014-03-20 10:12:26.292  Configuring MI-FBUS Communications bManager ... Succeszsful

04, 2014-03-20 10:12:29.883  MI-FEUS Communications b anager started succeszsfully.

00 MOT EILL thiz process if pou are running the MI-FBUS dialog or ang of pour own

lappliu:atiu:uns related to MI-FBLS.

m‘wﬁ 4.4 NI-FBUS Communications Manager

2. v salusunsudnddadendiniuauiiniuntuan  TUskNIukanIniinaeisy
AumgunsalniglunIayie wagrinisuanssigtegunsaindeuriu Block Tag ves
gunsndlumibilusunsy fsnni 4.5

FF Valve Testing
r Device Tag Information " Test Menu
Dewnce Name _I ¥l o 1l 3y __ J 8
8 v
Valve Step Response
| . PoTag » \Or> ¢ 000 a4 4
FV_101

S A .
Black Tag 1(Read]

=t e e e = T

| ‘
oFv 101 80 | Step Response Data
Block Tag 2[Write)
9 PV.101_TE
Pararmeter.Element '
PV VALLRE |

Diata

Check Parameter

Exit

[y

il 4.5 duvedusunsiitadenainnisivansievegunsal

3. vhn1siden Device Name ilulioresndiniuguiifeinsyinn1snagey wu
FV 101
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4. yinnsden Block Tag @1mSUNITEIUAT ENUSUNIITNAGDUMAILUUNANDUEAUDY

Jutiulnazideneiuarainudenuiin FV_101_AO insfiwes PV
5. vn19i@en Block Tag @uSUNISIWBUAT A1MSUNIITNAABUAILUUNANDUAUDS
Jutiulnazideneuarainuaenudin FV_101 AO innsifiwes OUT

6. nswen Block Tag lun1siWigusuviselligueaziasssylignassiiaziuiaiazi
TlusunsulalanansavinissruAmsemuaundlauaziionnnuisiinesasgn
Amualilunisvegeunaikuunanauausstutulaegudidslidesinisiivue

ANNNIALMDS

7. \@@n Valve Step Response 71 Test Menu lUsunsuagidngvtaevein1snazgey

187 HININA 4.6

Valve Step Response Test

110+

Set Point Time(sec) 100-
90~
80-|
70-

5
& 60

@]
£ 50+
3': 40~
Test | ‘ Cancle 30+
! 20+

Exit

10+
0-

=

00.00 1000 2000 3000 4000 5000 6008 7000 8000 90.00 100.00

Process Variable ‘/\

Set Point v

Time

N Y o s
ATNN 4.6 deiLLﬂiwmaaumamauauawuuulmaammm‘uam

8. dauanilmnefineduy Set Point 15U 0%, 25%, 50%, 75%, 100%, 75%, 50%,
25%, 0% guasiu teeldarriiananinedul Time wiagwady 10 Ui

9. MAINUUNININA Test TUswNIUILBUYNUALATTa Ul TUANS19 909 4.7

Tnelurazinaaauinarazldaruisavsuasuaduiensananlawasanunse

nady Cancel Li1@MgANITNTIVABUIAWIUT
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Valve Step Response Test
110-
Set Point Time(sec) 100- Process Variable
0 10 .
55 10 90- Set Point
50 1 ]
75 1 &
100 10 70~
75 10 g
50 10 g o0
25 10 v 50-
0 1 =
Z 40-
- 20~
Exit
10-
()| =
O R PP UL O PR URY PR P T YUY FH TP YRR PYR O TRTUI PV TYPUTY FUVRRRTIVR PR FYPRTY TRTRTPUO
. 0000 1000 2000 3000 4000 50.00 60.00 7000 8000 90.00 100.00
Time
4 '

AT 4.7 JUSHNSUYLLSUYINNSNAdaU

10. WWsunsuagiduufuandinuigldiFesq mudntvineiagnaiidivualy
fanmil 4.8 aunsu wdatufindildannismaaeududeyaianusaidngin
TWsunsa Microsoft Excel #an1wdl 4.9 ¥38158n93N Step Response Data Tu
Test Menu 1 Mntulusunsudvganisiey

Valve Step Response Test

Process Variable

Set Point

%Valve Open

0000 1000 2000 3000 4000 5000 6000 7000 8000 000 100.00
Time
4 | fil »

AN 4.8 1USLNTNINNSAIUANEUTANEIN 100%
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X H®9-o-|=
Home Insert Page Layout Formulas Data Review View Devel
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Simple Control Valve Diagnostic Tool for Foundation Fieldbus Technology

Sart Kummool, Sawai Pongswatd, and Jetsada Jareonwatthanayothin

Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang
Ladkrabang, Bangkok 10520, Thailand
kksart@wkmitlac.th, klsawai@kmitl.ac.th, jj-studiof@hotmail.com

Abstract: This paper presents a simple diagnostic tool for configuration and diagnosis the control valves that are
Foundation Fieldbus devices. National Instrument, NI USB-8486 is the hardware which 1s designed to connect to
Foundation Fieldbus segment and Labview software with N1 FBUS Communications Manager API is used to develop
the diagnostic tool for parameters checking, stroke testing, data logging for signature comparisons and offline analysis
m the control valve. The tool not impacts with other Fieldbus devices and controller in the H]1 segment. Therefore, the
end user can use the tool online and offline in the segment and reduee engineering cost for expensive vendor's asset
management software. In additional, the tool have developed to test step response of control valves that can be
developed and applied to analyze effective factors or predict the maintenanee in higher level.

Keywords: Foundation Fieldbus. diagnostic tool, Labview, H1 segment, Control Valve.

1. INTRODUCTION

Recently. the structure of manufacturing processes
has been changed from centralized control systems into
decentralized control systems [1]. Traditional 4-20 mA
current loop has been replaced by a fieldbus, which is
all-digital, two-way, multi-drop communications among
intelligent field devices [2]. Foundation Fieldbus
proposed by Fieldbus Foundation is one of modern
technologies commeonly wsed that can be digital
automation infrastructure - enabling significant plant
petformance and  econmomic improvements  [3].
Nowadays. the Fieldbus Foundation has roadblock to
promote the technology from the price of fieldbus
components is higher, Fieldbus test devices are more
complex compared to a multi- meter and Fieldbus
systems are more complex. so users need to be more
extensively trained or more highly qualified. Normally,
the nser can configure AO function block in the control
valve by DCS (Distributed Control System) or Asset
tool but they cannot test and diagnostic the control valve
from different manufacturer. This research develops
software for Fieldbus control wvalve to test and
diagnostic which can operate with several models and
manufacturers. NI FBUS and Labview have been
developed as the diagnostic tool to test the 2 control
valves from Cmerson and Yamatake. The Yamatake
SVP3000 AVP303 is the normal close control valve
whereas EPM Fisher DVC6000f from Emerson is the
normal open control valve.

2. FOUNDATION FIELDBUS NETWORK

The Foundation Fieldbus based on the related work of
ISA (International Society of Automation} and IEC
(International  Clectrotechnical ~ Commission) s
bi-directional digital communications technology for
process and manufacturing automation [4]-[6]. Fig. 1

-959-

shows its open and nonproprietary system architecture
that serves as a plant network for instrumentation and
control systems in which each device has its own
intelligence. It consists of two physical layers; H1 and
HSE (High Speed Ethernet). H1 (runming at 31.25
kbit/s} interconnects field instruments such as sensors,
actuators, and 1/O. HSC (running at 100 Mbit/s}
provides integration of H1 segments (via a linking
device), high speed controllers (such as PLCs), data
servers, and workstations. Business Cnterprise and Plant
Application packages access the fieldbus information
via the data services.

-
"

Topology = Tree

- % power, conditioning, and terminators not shown
Host
HSE
] -
Linking Device
'hMJfHH lF‘reldL?us 10} Device Coupler

- AP HY W . -’_é

Fig.1 Foundation Fieldbus network.

FOUNDATION fieldbus H! technology consists of
the Physical Layer, the Communication “Stack,” and the
User ~ Application ~Layer. The Open Systems
Interconnect (OS1} layvered communication model is
used to model these components that can be shown by
the Fig. 2. The Physical Layer is OSI layerl. The Data
Link Layer (DLL) is OSI layer2. The Fieldbus Message
Specification (FMS) is OS] layer7. The communication
stack is comprised of layers 2 and 7 in them OS] model.
The fieldbus does not use OSI layers 3. 4, 5 and 6. The
Fieldbus Access Sub layer (FAS) maps the FMS onto
the DLL. Fach layer in the communication system is

PRO001/12/0000- 0959¥400 ©2012 SICE
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responsibility for a portion of the message that is
transmitted on the fieldbus.

01 Modet Fieldbus Madel
User Layer
Fialdbus Message
’ Spacification
gt L 7 [Fieldbus Accrss
Sudlayer
Presantation 6
ezl | Communication
Sassion Layer 5 Stack
Transport Layer a
Network Layer 3
Data Link Layer 2| Data Link Layer ‘
Physical Layer 1| Physical Layer |

Fig.2 OS] model and Fieldbus meodel

The Foundation fieldbus has a standard User
Application Layer based on blocks. The types of blocks
used in a User Application are described in Fig. 3.
Devices are configured using resource blocks and
transducer blocks. The control strategy is built using
Function Blocks. The resource block —describes
characteristics of the fieldbus device such as the device
name, manufacturer, and serial number. There is only
one resource block in a device. Transducer block are
used to configure devices, decouple Function Blocks
from the local mput/output function required to read
sensors and command output hardware. They contain
information such as calibration date and sensor type.
Function blocks provide the control system behavier.
The input and output parameters of function blocks can
be linked over the fieldbus. The execution of each
function block is precisely scheduled. There can be
many function blocks in a single User Application.

A=l
(==
P

N

Fig. 3 The types of blocks used in a user application

3. SEGMENT INSTALLATION AND SYSTEM
CONFIGURATION

Segment installation can be shown by the Fig. 4 It is
a physical layer of Foundation fieldbus that uses N1
USB-8486 and Fieldbus dewices connected in HI
segment. Labview configurations for interfacing,
reading and writing can be shown in Fig. 5. The nser
can configure field device and system in the user layer.
The research creates the device tag information panel to

support the user to choice and configure the field
device. Fig. 6 shows device tag information panel for
user to choice the field device by fill in the panel of
device name, block tag, and parameter for control valve
that wants to diagnose.

g |
NI USB-5486

3 & °

Fig. 4 H1 Segment installation
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Fig. 5 Labview configurations for interfacing and
read/write function
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Fig. 6 Device tag information panel.

In addition, the diagnostic tool ean diagnose with
several models and manufacturers. Two control valves
from Yamatake and EPM Fisher are tested as case study
in the research. Fig.7 shows the Foundation fieldbus
system that consists of two control valves in the HI
segments, DCS(Distributed Control System), power
supply, and power conditioner. The proposed diagnostic
tool is connected to junction box of each HI segment
for testing.
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Power Conditiones
ATerminator

Fig. 7 Foundation Fieldbus system Configuration

The proposed diagnostic tool is developed from
Labview program and NI FBUS hardware. The
information panel and graphic is designed for user
interface. NI FBUS Communication Manger APl in
program is used for write and read data between AO
function block and Labview program. Fig. 8 (A) and (B)
show the program for writing and reading data to AO
block, respectively.

g = ot
iE e A, Qm- ?—r
| =2p-1 ! ‘

BT — W S ARl N bl

|

Fig.8 (B) Labview program to read data from AO block.

From the physical layer to user layer that shows by
Fig.7, Fig.8 (A) and (B). In order to be able to utilize the
diagnostic tool, the user selects device tag name and

961-

function block tag name match to assigned control valve.

Then set the mode of function block to QOS (out of
service) or auto or manual mode. For example, the
reading function defines tag is “Tag Name Function
Block Parameter™ that is FV_201 AO.PV.VALUEL. The
writing function tag is FF_201_AO.OUT.Valve. The
function of diagnosis tool for stroke testing can operate
by open to close or close to open relate the time that is
defined by user. The tool read percent of valve open or
close and time then plot the graph of stroke response. In
addition, the data of SP(set point), PV(process value),
and time can save into file to analysis the valve
signature comparisons, maintenance, detecting change
in step response waveform. The step for stroke testing
can set by the screen that can be shown in the Fig. 9.
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Fig. 9 screen to fill in the step of set points and times for
stroke testing

4. EXPERIMENTAL RESULTS

The experiments perform with normal open control
valve model Fisher DVC6000f and normal closed
control valve model SVP3000 AVP303 from Emerson
and Yamatake, respectively.

The experiment for stroke testing of control valve as the
following steps:

1. Set mode of the control valve to out of service.

2. Select device name of valve control and analog
output block (AO) in the device tag information panel.
3. Set the set point and time in the diagnostic tool
software. Fig. 9 shows the screen of stroke testing that
has step 0%, 25%, 50%, 75% and 100% of stroke
respectively and then decrease 25% in each step until to
0%. The step of time is 10 seconds.

4. The diagnostic tool is started step response test by
pushing the test button from the program, then control
valve start to open depend on the set points and times
until it’s done. In each step of testing, the tool send set
point value to the AO function block of control valve
then read PV of the AO control valve to the tool. The
data of PV and response time are plotted in the graph.
Fig. 10 and Fig. 11 show steps response in percent of
valve open with time of Yamatake SVP3000 AVP303
and EPM Fisher DVCO000L, respectively.

The graph of step response obtained from the
diagnestic tool which is for evaluating how well the
valve tracks an input change illustrates that the Fig. 10
control valve has overshoot and does not travel
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smoothly when travel down to 0%. Fig. 11 control valve
does not fully closed when SP = 0% and when travel
down valve opening has an offset from the set point.

Wvatve Open

i 08 M b A e W o W e
Timg

Fig. 10 Step response of Yamatake SVP3000 AVP303
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Fig. 11 Step response of CPM Fisher DVC6000f

5. CONCLUSION

In this paper, the NI interface module and Labview
software have been developed as diagnostic tool for
control valve in the Foundation Fieldbus segment. The
diagnostic tool ean connect to H1 segment to configure,
siroke test, and diagnostic itself. In addition, it can be
developed to have more diagnosis function such as
valve signature test that carried out to establish a
relationship between valve travel and actuator pressure
actuator by get these value from the transducer and
analog output blocks of the control valve. Furthermore,
the teol can operate with the several models control
valves from multi manufacturers so that the tool can
support end user to save cost of diagnostic tool and give
a chance to enhance their knowledge on control valve
which can lead to an easier and more precise fault
diagnosis.
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