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Abstract

This thesis presents a study on parameters of process alarms in function
blocks of the Foundation Fieldbus technology. Relationships between alarm priority
levels and status information as well as relationships between alarm priority levels
and event notification frequencies are examined. A plant model of PID-based
temperature control in the field devices is used to simulate four process alarms
including high-high (HI-HI), high (HI), low (LO), and low-low (LO-LO) for experiments.
Experimental results and discussion of using three temperature transmitters from
different manufacturers in alarming events are proposed. In addition, a guideline for
configuring alarm priority levels for Foundation Fieldbus-based control systems is

also included.
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ln1zgunsalseauilanlunisaiteguatuay (Control in the Field) wagn153ladeady
Anundlusesunienin (Physical-Layer Diagnostics) {usu [6]-[9]

msltaugunsalseiuilasfiliinaluladrindeduilastalunisdeasdndudesiing
Fenfvunseafaulseng 9 (Parameter Configuration) TuilsAduuden (Function Block)
Tmnzaufuanugeanislunisléau lusswisdunounisa$sguauaunszuiuns [10]
ilafduudenvesmivdufiaddaiadulssnunniiifedosiulnunnsihnues
uéian (Block Mode) nisidenimunviinvedwuias (Sensor) duiusiunsuanges
vdenililunmsnate suuuulunmsusznanavessiinmataldannmuees msfmuatag
Y9133z AIUAN (Scaling) wagN13AMUAYBULYAURIAILUMNNY (Setpoint Limiting)
ulUimIudniounszuIunTg (Process Alarm) [11]



Tudagtumanslssuuszautynuifeiuiuunsudafouifswunnluusiag fu
Fahi3endn “Alarm Flood” aanelimiatynidiuainudasase (Safety Problem) 281
sTULMaYYAaNs Bansdamsdynnaudaiousgieiiusyansam [12] Wudnuseiuniad
Igsumnuauladieandgmiiiedestunisudaion

1.2 Augananguazinguszasnvasingniinug

NnmsfnwideyaiiAsafumsudsfeuvesmaluladrintinduiiadianuin msuds
eunsrurunsfenisnsvasudeulunisvauvesilsiduudoniitivualag Fieldous
Foundation ﬁﬁh&hLLUiﬂejwﬁqﬁH‘LuﬁmumzﬁumméhﬁfymaqﬁffyfmmﬁqLaauﬁa “STAU
AUEIAVOINISWINADU (Alarm Priority Level)” [13] Ineva Fieldbus Foundation &
AvualnilAszAuANdIAUD sy Iauufould 16 seau (Szau 0 feszau 15) Tiden
fvua lunsimunarsziumaddyilvilalngdmnsnszuiuns (Process Engineer) 13o
gouAIS (Software) vpsszuulaanndioa (DCS Host System)

1Y

a a e‘dyd 1 4 = % U ) . 9
Ingrinusidsjadulunisfinuidiuusseauaiiuddey (Priority Parameter) v

o

) Y A ) 3 Y ey s o/ =~ Y v v
e ulIsAsunszUIuMsiuisntuLdo nve s lintuianta weadtearuti lawagld

[

Wunwamslupasidenfinuaaissauauddgyaesdygrutduisuillnefinisiinua
w1
)

USEaIAYBINISANYIAIN
1. 1 DANBIAILENNUSTZNINIAITEAUA A A YUBIF Y Y IULIWADUAUNITUARS
Ton11d01Ug (Status Information) 383A18IuUS@IANA (Output) Tuilsdduuden
a = < ¢ @ a [l & A W
weuraanBunm (Analog Input) Fuduilsituuienitegneluasedioin
2. WeAnwmuduiusszmINAITEAUMINEIAYYesd I AT S auRUARlUNNT
datayauniAIeve (Frequency of Data Transmission) i@V sudaLiay

1.3 WUIANYDIINYIINUS

eLumm%JNQiJmUﬂmmumaa (Proportional-Integral-Derivative Control Loop) fa¢
wealulagnndnduiladda Jlanisadeniinuailsidunisaivaulaaesisae nsly
ilandunismivauludiniuguuesitiea (DCS Controller) mMewuifinvas “Control in the
Host” Bafuguvudafuililuszuuiouraen nieldileidunsmunuitogluigunsal
seduTlad@iauuifin “Controlin the Field” ude CF dsluinendnusilfidenldnisadng
auauAuilefAmewIAn CIF ﬁaLLaﬂﬂugUﬁ 1.1 Wieldlumssiaesanngivilinanduaol
wiafoudmiuntsvaaes Welimsuduieuwdatuluilsituudenuauzaandunn vie A
(Analog Function Block) #l4lunsnsiatarinszuiunis (Process Variable : PV) ag3iinns
dunauazantuiindeauaniuzvesaifmuwusiondnn (OUT) vesilsiduudon Al wseada
wUsnsEUIuNg (PV) vesilarduuden PID saviainnslinsginisu-defeyafiduuy
wsetnglutisseniiiimsudaieunssuaunsdnde



Controller Manipulated Controller
Output Variable Variable
sv Wangumsnuanlu pilnsalennomes ATLUIUMS
. Q . ’ E) ) U . , }
giln3siueniomos (Actuating Device) (Process)

PV gilnsaiia

(Measuring Device)

(n) véenlnezwnsunisemupuuuudaundu

= BKCAL_IN >

PID

ouT

CAS_IN

AO

. | BKCAL ouUT

" Actuating Device.~

@) Weituvdanlaazinsulaslefsiduuaonvasnnuiinduianta
JUN 1.1 Msaseguauauilefisiewwifa CIF (Control in the Field) Mmaenldlun1sAny

1.4 Y2aULIAINYITINWUS

Tunisnaaeuielildnanis@nuinuinglszasdiidvualy Iildnaudlunanis
AuANgMVNT (Temperature Plant Model) uufiugiunnidindufiadia fuandugud 1.2
[14] ¥09a1v7 391 3IMINTTUENLULH A1ATYIIAINTTUNTIAUALAIUAN ANEIAINTTUANENT
anrtumeluladiinumsainnszdilunsiassanniziviliiAnnsudafeunszuiums
Tnewaudlunaidenlddgnaindulnensuainmosgumgi (Temperature Transmitter)
navgunsalutasdygailaddafunszua (Fieldbus-to-Current Converter) Safiugunsal
Wl tuilanda H1



n1safigualuquuaznisiruad1fLlsvesgunsalndlinduiianda H1 laly
TUsunss NI-FBUS Configurator dwiuludiurasnistufinnisiu-deayaiiinduuu
wsotelanldlusunsy NI-FBUS Monitor wenanniiierfunsiieudieuluvssdudiavls
vosnsfne Idvinismaaeslagliniuaiamesomnadanadudadiua 3 ¢ dail
NIUalAmosu Rosemount 3144 31nUT¥N Emerson N5 uaiinimadu YTA 320 910
US¥W Yokogawa agniuaiinmaiiy STT35F 31nU3En Honeywell

MNI-FBUS Monitor
Fieldbus Message
ﬁ Monitoring Application

________________‘F_ ____________________ |
Power Supply q_“&'ﬂl ~

NI-FBUS Configulation ‘

(Configulation Tool)

B
7
20VDC, 2.5A I-? Junction Box

Power Conditioner H1

FB-P5-25/0.36A —]

) Srnar FI302
+ Fieldbus-to-Current Converter

4-20 ma Temperature

Power Supply D_ Thyristor Power Regulator ﬁa 3144P : Rosemount
220-480 VAC i SCR Serfes ¥TA320 : Yokogawa

RTD PT100 STT35F : Honeywell

45-220 VAC

I
I
I
I
I
I
I
I
| Transmitter
I
I
I
I
I
I
I
I

WATUALILAANITAUANGUNAE

UM 1.2 gunsaluaziaseslenldlumsnasesiofnyissbuiauls

= = a -4
1.5 919a2L9AYRINYIUNUD
Ineriinusatuieusilavesnidu 4 unseiu Inelisisazdunnail
unil 1 unirilunisnamils arudunuazenudidgueslan anugduwmuneuay

[

TUTEa9AY0INITANYT WUIAAYRINETNUS VUL INGITNUST warsI8azidunues
NS

undl 2 W@unisnanaie feiduvdenveanaluladntinduilad InediniseSuieda
Tunamsdeansveamaluladwnidinduilada H1 Tunsa¥guauauileflagldilaidu
vdonmuuuAn CF uazdulsluilsdduudeniiiendestunmsudafounssuiunis

undl 3 MsfnwdwlsseRuauddyresdyaawiafeuiiauls Wunisesuieds
waulinanIseuANgmRTlTluN1sAnYT MIPENLUUNTMAABY NANITVIAABILAYNNS
PAMEREIG!

a o, 1 a | = av v
unn 4 LUUU‘VI?IWVI'IEJIGIEJ&IﬂqiﬂaqﬁﬂﬂaéﬂmaﬂqiﬂfﬂﬂLLagsﬂ@LauaLLug



Tudugevingvesimednusiifunenuniivsenoumeunaaiderldsunsifuily
mi‘dizﬁﬁ"mmﬁzﬁummma “International Conference on Instrumentation, Control,
Information Technology and System Integration” (SICE 2014) 7 Hokkaido University,
Usgimadtu Tusgnineduil 9-12 Asneu ad. 2014



unil 2
WedduvaanvasnIunduNanJa

2.1 nanau

Tuunilumsuuzsdnelulawdinduiiadda H1 Tuudazdunisdearsiignedatiu
luaa OSI (Open System Interconnecting Reference Model) 90494An ISO (International
Organization for Standardization) [15] ¥fiavasudenlugunsaininduilanda n1sad
aumuauileflasldflsdtuudonuarnisaiisguaivaudisuuin CF sauvisdauysi
Aertestunisudafiounszuiunstuisduuden

2.2 wialulagwWdintuiaaua [6]-[7], [15]-[24]

V\Inﬁl,ﬂ%’u?\laﬁﬁ’alﬂuLwﬂiuiagmi?i'ammwagﬂwﬁﬁmﬁu—dq%’am”aﬁaaﬁzyagwm
Avmaa (Serial Digital Data Transmission) seninaunsalseAuTlanda H1 uwazssuulaanuu
\A38%18 HSE (High Speed Ethernet) niessninegunsalseauil
U 2.1 [7] ol

1. Weduianyd H1 WJwe3evisnsdoarssyauiladnldlunis@eusogunsal

am H1 AeNULDIRILEnILY

=4 ' 1

sEAUTlas Wy NIuatnmes waz1dinIuay [WInieiu Juldiudesvennietigluusiay
Fond “wniud (Segment)” Anslunsiu-detoyaiidn 31.25 Aladasaiunil (kops)
Tnefiia¥odne H1 ansofasdldnuluiuiisunmediiaudedunniasadagnlg
(Hazardous Area) I HallgUnsaissfuilad H1 dosfiiafaaninesusesgunanifldluiiud
Sumste uenant dyanaildlunsdeasianddudyainuseuntddd duliasdiu
gunsalseAuantananeiy

Operator/Engineering

Workstation jrta Server

= s
- = =
x = - =
I |
FF HSE (100 Mbps) T

High Speed Ethernet
Switch [

FF H1 (31.25 kbps)

vy

a

Uil 2.1 1e3etnenntiinduiiansa H1 way HSE

CaN



2. Wadwduianada HSE \Jwasetnenisdeansszaunisaiuau (Control-Level
Network) Mlglun1sieusiogunsalsng 9 d1mUn15AIUANLALLAAINANTTUIUNIT LU dau
Ansanul UL URN1S (Operator Workstation) d@iufildlunisfiivunsad1ssuy (Engineering

. 1 < ¥ < g & < [ 1Y
Workstation) uazauiiutayassuu (Data Sever) Wusiu ainnuslunissu-dadaya 100
wnrdneadufl (Mbps) agLa3eU1e HSE JlATIA519M19N8AINTRRUINIINUINTFIU

Ethernet (IEEE 802.3)
Fieldbus Model

USER USER
APPLICATION APPLICATION

OSI Model*

FIELDBUS MESSAGE
SPECIFICATION
APPLICATION LAYER | 7
FIELDBUS ACCESS
SUBLAYER
PRESENTATION LAYER| 6
COMMUNICATION
SESSION LAYER 5 “STACK”
TRANSPORTLAYER | 4
NETWORK LAYER | 3
DATA LINKLAYER | 2 DATA LINK LAYER
PHYSICAL LAYER | 4 PHYSICAL LAYER PHYSICAL LAYER

sUfl 2.2 Teswadswesindinduilanda H1 wisuiulaaa OSI ves ISO

U7 2.2 [15) wanalassa¥iawesinidinduiladda Hl suduluinadede Tnod
weluladlasia H1 Sdermunaniesudl 1 (Physical Layer) 17 2 (Data Link Layer) uaw
Sudl 7 (Application Layer) whilusalaaa Ot d@aud User Application (Juduifisnd
youmaluladyinduilastalagiows Aliidudesmuailsidunshauesgunsaiig o
finsdeansmaneluladi seavduansinuresusasdunsdeasinaluladiladia H1
osunelnedalamell

2.2.1 Yufi 1 Physical Layer

Physical Layer iJuduiliioadostulassadrmameninlunisiade n1siduaieves
gunsalluilanvaniuud Hi ijuﬁﬂg‘ﬂLL‘U‘U%@Qﬁ'iyiy,’]mlWﬂ’]ﬁisﬂuﬂﬁ%U—ﬁﬂ%@uﬂﬁiz%jw
gUnsnl Inedertmuslusuiivesinidnduiiadia H1 gnWwunTuniuansgiu ISA $50.02
wag IEC 611582 fifdnyayraulaliia 2 aiauﬁmamiugﬂﬁ 2.3 [15) fio drufvudyaio
usadtulih FFlutag 9-32 vde dnsuidulisddiuigunsaiseduiladfidousoumsniuud
H1 wazauidudygrausaiu/nszualiineddfinisidrswadiomaiin “Manchester
Encoding” TaefiAnaaud 31.25 kbps 6‘50Lﬁudau%’agaﬁ%’u—dwuwﬂLmusﬁ



222 Wuii 2D

Data Link Layer ifuduiliisadosiunisiu-defoyaseningunanl 2 gunsalludnuas
90R89A (Point-to-Point Communication) 34iigUnsaifitiendin “LAS (Link Active
Scheduler)” Lﬂuﬁammumiﬁaa’li%’a;ﬂaﬁLﬁmﬁuuuL%ﬂLuué H1 lnggunsalseuilanty
Data Link Layer voumaluladwnidinduiladda H1 gnusosnidu 2 Ussiandneiu (3ud

2.4 [15)) il

- gunsaluseinv Basic iugunsalszauflad H1 Tnevialudluaiunsavimidii

LAS 1o

- gUnsaluszam Link Master ugunsaiszauilan H1 Nigneenuuunilufivey

ata Link Layer

Tanunsavinutng LAS 1o

Fieldbus Device

E A
a3 15to 20mA p-p
E '
Zo o L LA\ 4
= Receiving ! Transmitting
¥ :
=
P s
I Q 5
| =
sy
100 Ohny { \1 00 Ohm
Power [
Supply| { |,
)

Fieldbus Signal

R

Tﬁ"— 0.7510 1.0 V p-p
Power
910 32 Volts

|

Fieldbus Network

Cis si

pass 31.

Note: As an option, one of the terminators
may be center-tapped and grounded to
prevent voltage buildup on the fieldbus.

=

|
c
. Terminator

Time

zed o
25 kbit/s.

JUN 2.3 dyaadwihnlolunssu-dedeyauuaniaug H1
H1 Fieldbus

BASIC LINK MASTER BASIC BASIC LINK MASTER BASIC

DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE

UM 2.4 Uszimvesgunsalszauilanlumalulagnidadu

nsfoanstoyalumniuud H1 axgnatuaude LAS Tasgunsaifioglu Live List iy
flannsavinmsu-dedeyald itarsanluFesimunnisnanlunsiu-dedoya aansaus
Usslnnnsaeansteyauuedetiefladta H1 1% 2 Usziam Ae Scheduled Communication
uaz Unscheduled Communication fsuanslugudl 2.5 wag 2.6 anuandu [15] laedi

a LY

Pamda H1



Scheduled Communication \un1sdeastoyafignivuaiailiuiueuiiagiing
$u-detoyaintudeln lnensdemsussamillddmiunsiu-deioyaseninsiladtuudend
ogsnagunsalify 19U AdudsnszuIumsinsednldlaeldilsdduuden Analog Input (AN
flegmelunsaiinwmosgnadludailsdduuden PID egaelummiueuuesszuulead (Host
Controller) Wfusu fufunisitgldausniumsairsguaunilagliitsiduudenvegunsal
fladda H1 azdumsivuamsisnailunisdeansémsu Scheduled Communication #e
Tumneanudn ms1anaitunisieans Miedidendn Macrocycle) azfianuduiusiu
sUnuumMsmuaukarmsidenimualiflaiduudonaingunsaliladda H1 aangud 2.5 iile
fermuanafigunsalladesinsiu-dsoyauuu Scheduled Communication Ul LAS 9g
dsfoyadideii3ondn “Compel Data (CD)” lUSagunsaifatu (Fu gunsal &) annify
gunsaiflsisudda CD FsgniFendn “Publisher” adadioyaludsgunsaldu 9 Aignimuali
Tisudiayail Tnsgunsniftlésutoyatiavgniends “Subscriber”

Schedule LAS = Link Active Scheduler
CD = Compel Data
[> @ m= =iy
— ] CD (a)
QiAS c | a Fieldbus
i
| Message
" r———-._l____._l___-.
¥ |, 1 |
| v v
[ Data a| [ Data a|
Publisher Subscriber Subscriber

g‘dﬁ 2.5 ﬂﬂi%’u—da%’ayjauw Scheduled Communication

Unscheduled Communication wumsdeansteyaiililsgadivuanalunissu-ds
foyafiutueau TasnisdoasUssnnituegdvaniunisal wu nsdsdygnandaiou
(Alarm) andagUnsalludsszuulead wse nswdsudneanesdlunisaiunulnegldau
(30 Operator) {Wusiu n155uU-dadayauuy Unscheduled Cormunication awAnTuluna
filaifinns3u-dsdoyauuy Scheduled Communication Inedl LAS ifugfpiununisdoansds
gUnsaiftadiia H1 yindafieglu Live List asndndsumpuisutilunsdsdoya sisiidueg
fu LAS Taevialu LAS agi3esdndugunsaling 4 Tu Live List asisuesasadiimualsiun
gUnsaity 9 fsn1sdesnndeslumunn (@3uil 2.6) 1wu LAS axdedoyadidsiizonds
“Pass Token (PT)” ifurgunsal x ilegunsal x lé§usds PT agvihnsdsteyalugegunsal
Bu 9 fifesnslisudoya @eralundgunsaifufisviogunanivanedfly Haituegiu
foyaiifesnisds) ndsanilgunsal x afadunisasdeyaudardsdayadids “Return Token
(RT)” 118a LAS 1ile LAS fiarsaunifiuindalifadvuanandiaziinisdeasuuy Scheduled
Communication wagindoiaaruinweagliinisd0a15uuy Unscheduled
Communication u&1 LAS azadnds PT Tufsgunsaifalulu Live List wu gunsal y iusiu
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Live List LAS = Link Active Scheduler
PT (x) PT = Pass Token
D X ko= 1
y Fieldbus
z i
[ — — —|-Message
[ K 1
! v
| I
Data Data
Device x

g‘d‘ﬁ 2.6 N33U-detayaluy Unscheduled Communication
Hetunisiauvesgunsaliviaviind LAS
Tunumdveswdinduiladia H1 Fesdlgunsaliiviwmehil LAS ileniuunisieu

wanidannisdeanslulniuud daneddiu (Aleorithm) Tunnsuszananaves LAS meﬁqgﬂﬁ
2.7 [15] Tgdlerunminuvesguasal LAS Sfdl

1. CD Schedule ufmunnislunisdadeyadds D 910 LAS TUé Publisher
Fadugunsaliladda H1 AFesn1sdadoyauuy Scheduled Communication Tag CD
Schedule f‘:gﬂﬁmumiﬁaamﬁmﬁu Macrocycle Viﬁé“ﬂwmzmiﬁwmiugﬂLLUUS&?ﬁuL‘ﬁu
2DULLYIL AndleiFunisieiuues LAS iefisiamunnan €D Schedule ua LAS ax
dedioyadds CD lusgunsalilasia H1 fiagsiwthil Publisher 1awe

2. Live List Maintenance 1dun153nui191ensgunsaliladsa H1 Aaunsald
ww3etnglunsdeansld Iy LAS agvimiiilunisnsiadey “Live List” Tugasweainsa 20-
247 Tilmsssyenennsalutaidmsugunsaifladta H1 viell Tng LAS avdsdoyard
fiZendn “Probe Node (PN)” TUiusiazuonnsa drilgunsaifladta H1 1A uennsatuly
mssyfany gunTaituaziimsdedayaiiiundn “Probe Response (PR)” nduands LAS v
U7 LAS nouueninsatugnazylinuuazgunsaignivraly Live List uiduaniasalal
finnsdseda PR nduands LAS ndaanndl LAS Idvhnnsdadds PT egnwiaiilasfindu 3 ads
Auonnsatiuaglioglu Live List 9:inn13vieuees LAS lun1smsaaida Live List dios v
Tl uannsodegunsallvsifisdluluenuuivieUangunsaiiifndsogudi oonan
wnmudlsluvasfisyuuidaihaueg Tned LAS aslidmandoyaves Live List nasaiian

3. Data Link Time Synchronization 1{u38msfiagsilgunsalflasiva H1 n
dieglu Live List Snanlumssnsdadugrunanfertuitelsinsyiaulu Data Link Layer
fiuszansnm lag LAS sgfinisdedoyadidsiizondt “Time Distribution (TD)” lugsgunsal
Tlada H1 yndaly Live List iudszdregeainame
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4. Token Passing \un1sauauligunsalflasita H1 feglu Live List usdazsin
fin5¥u-dadeyauuy Unscheduled Communication Tag LAS 9ziinsdstayanids Pass
Token (PT) Tugsqunsnising  fiazgunsal logunsalla 1éSugadds PT gunsaiifuasdiand
Tumsdedayauuinietns H1 sailifiedesiunsvufuvesnisdsoyaningunsainansda
Fousolulwnmudlunafeaiu

a

Link Active Scheduler Algorithm

Wait
Is No until it is time to
there time to do fsSuethe CD | lssue -
something » cD =
before next i aand
cD? idle messages
while waiting.

Ves CD = Compel Data
PN = Probe Node
TD = Time Distribution
PT = Pass Token

Issue
PN, TD, or PT L

sUN 2.7 9anesrinlunisusyuinmaves LAS

2.2.3 %’uﬁ 7 Application Layer
Application Layer veunaluladnanduilanda H1 gnuuseseniu 2 daufe FAS
(Fieldbus Access Sublayer) waz FMS (Fieldbus Message Specification) Tned
FAS 1Junisimungusuuaes VCR (Visual Communication Relationship) 11
aonndesiudayaiisiosnisds Sefinnsasyly PMS uazsunuuvesnisiearsiinsintuly
Data Link Layer Ingfisuuuunes VCR adnefusuuuuresmadenseluindouislnsdm wu
nslnsdwviszwinayana 2 yana onisinsdmsivszyu 3 medilisuuvunsideudeliiefu-
dvdayatisnaiy luiueafeatu VCR Adamuslu FAS Sgnuisesnidu 3 Usuiavlasusias
Usstanltlunisiu-dedeyaissiufauanduzuil 2.8 [15] A
1. Client/Server VCR iilddmsunisfu-dsdoyaiiiintuainnisdenisvead
UjURN15 (Operator Message) 11
- mswasuanthmune (Setpoint Change)
- mawdsulnuanisvhauvesuden (Block Mode Change)
- MyUTulssAludiamIuAx (Tuning Change)
- mygnluan-aniulvandeyasenitessvulaadiugunsalseduilas (Upload-
Download)
- NFIANTAYILALADU (Alarm Management)
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- MsuanatayaItagenNIsIuvesaUnsalseAuanuNseuulaad (Remote

Y

Diagnostics) umu

FIELDBUS ACCESS SUBLAYER SERVICES

Client/Server Report Distribution Publisher/Subscriber
VCR Type VCR Type VCR Type
Used for Used for Used for
Operator Messages| Event Notification Publishing Data
and
Setpoint changes Trend Reports
Mode changes send ]
. process alarms Send transmitter PV
Tuning changes to operator consoles. to PID control block

Upload/Download
Alarm Management
Access display views
Remote diagnostics

and operator console.
Send trend reports
to data historians.

DATA LINK LAYER SERVICES

31]17'; 2.8 Uszinn¥e3 VCR Afvunlu FAS

2. Report Distribution VCR 14813 un1sudeifoutnnnisal (Event
Notification) kagmIsIeUTaLALUUMTUG (Trend Report) 1y

- msdsdayanaudafiounszuiunisiiiatulussduilas (Process Alarm) 1nds
drudnseduURnnsluniesniunu (Operator Console)

- mydsdeyanvumsudindaiivlugiuteya wieiSengdoundals (Data
Historian)

3. Publisher/Subscriber VCR #ilddmiunsdsdoyasenirsiladduvdeniiet
sgunsalfuty nsdsAInsruauns (PV) shesdius OUT vesiladduuden Al fieg
aelunsuatinmesililunisiadnszurumsluiuriiuds IN vesilsduden PID fleglu
smueuitszuilsaivisesglugunsalueayiowes sy

FMs 1un1simunsisazideavesnisliuinisdmiunisuaniddsudeya
(Communication Service) sUnuvvasdaya (Massage Format) uazanaudavesluslnaoad
foen1g iieasetoninud1mdu User Application LLaméﬁ’quﬁ 2.9 [15] 1as35n15 SU-d3
Toyauula H1 {Wuisn1svedusinaeauuuseian (Object Oriented Protocol) Tayasia ¢
nvlugunsalndiaduiladta H1 azeglusuuuuvesestian M3uni1 “Object
Description” hagdin1suiten “Object Description” wane 9 faunsausaaulimedusen
TAssa1iii1 “OD (Object Dictionary)” Fauandlugud 2.10 [15]



Fieldbus Fieldbus
Device Device

User Commur:lication User
Applicatio:/ Semces\ﬁ\fplication

FMS FMS
FAS FAS
DLL DLL
PHY PHY
| FIELDBUS |

gﬂﬁ 2.9 ANUFUNUGTEIING FMS wag Communication Services

Object Dictionary

Index 0———p
Index 1T————» | Object Description 1

Index 2———— | Object Description 2

Index n———— | Object Description n

31]17'i 2.10 lassasnewes Object Dictionary

M19199 2.1 \pseasnees Object Dictionary Tunsuaiiawasaaimgil Rosemount 3144

Index Number Object Description
1000 Resource Block
1100 Sensor Transducer Block
1200 LCD Transducer Block
1400 Analog Input Block
1500 Analog Input Block
1600 Analog Input Block
1700 PID Block
1800 PID Block
1900 Input Selector Block
2000 Signal Characterizer Block
2100 Arithmetic Block
2200 Signal Characterizer Block
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19197 2.1 uansfaogalasiaiisves Object Dictionary lunsiuaiininesgumgi
Rosemount 3144 [18] az1#iulad13in1514 Index Number Tun1sseydeyaves Object
Directory #in9 9 WU Index Number wisneia 1400 wag 1500 dusuilenduuaen Al uden
i 1 uavvdentt 2 fiegnelunsruainmes 1usu

Communication Service lu FMS aansaaguldsnsisi 2.2 [19] reghatu nseu
AILUT waEN15BEUAIAILUTIdwes3d “Read” WAy “Write” ANNAIAU WA¥NITINEY
wnnseiléiwesia “Event Notification” Lilusu Tngiiald iwesiasng 9 dvualild VR
Usglan Client/Sever snciuuiamesianinisfmualild VCR Uszinndu

A15197 2.2 Communication Service T FMS wa9Muntuilanva

Context Management Service

Initiate Establish communications
Abort Release communications
Reject Reject improper service

Status Read a device status
UnsolicitedStatus Send unsolicited status
|dentify Read vendor, type and version

Object Dictionary Services

GetOD Read an object dictionary (OD)
InitiatePutOD Start an OD Load

PutOD Load an OD into a device
TerminatePutOD Stop an OD Load

Variable Access Services

Read Read a variable

Write Write a variable
InformationReport Send Data *

DefineVariablelist Define a Variable List
DeleteVariableList Delete a Variable List

Event Services

EventNotification Report an event **
AcknowledgeEventNotification Acknowledge an event
AlterEventConditionMonitoring Disable / Enable event

NUYLR * aunsalt VCR Usetan Publisher / Subscriber %58 Report Distribution

** g1u1301% VCR Uszian Report Distribution



An519% 2.2 (510)

15

Upload/Download Services

RequestDomainUpload

Request Upload

InitiateUploadSequence

Open Upload

UploadSegment

Read Data from Device

TerminateUploadSequence

Stop Upload

RequestDomainDownload

Request Download

InitiateDownloadSequence

Open Download

DownloadSegment

Send Data to Device

TerminateDownloadSequence

Stop Download

GenericlnitiateDownloadSequence

Open Download

GenericDownloadSegment

Send Data to Device

GenericTerminateDownload

Sequence Stop Download

Program Invocation Services

CreateProgramInvocation

Create a program object

DeletePrograminvocation

Delete a program object

Start Start a program

Stop Stop a program

Resume Resume program execution
Reset Reset the program

Kill Remove the program

2.2.4 User Application Layer

Fieldbus Foundation lainwununnsgiuves User Application Layer Tnanisldanda

Ufion (Fieldbus Blocks) {usinuasswenndiaduniazyiagadviiunnaeiuesniy 3u

7 2.11 [15] uanssdnvesudasniildlu User Application Layer FsUsznousigigesaudon

(Resource Block) nsiuadligasudan (Transducer Block) wazilanduudeon (Function

Block) 3U#1 2.12 uanssitagnalaseasiudaainveswmsiuaiinimesoumvgiiy YTA320 [20]
Fudugunsalvbnduilania Tudiuvesilanduuden VFD (Visual Field Device) Uszneu
Tdne Wanduuion Al lsdduuden DI wagilsiduuden PID iWusu
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Y]

U

x
N

Blocks

Resource
Block

—

Function

Transducer
Block Block

COMMUMNICATION
"ESTACK”

PHYSICAL LAYER

Fieldbus

gﬂﬁ 2.11 wiavesudeniildlu User Application Layer

Temperature

Sensor

e System/network t VFD
Fieldbus YSIEMNENWOTK managemen
Communication
parameters
MNode address
VCR
Function block
execution schedule
Link Master (option)
Function block VFD
PID function
block (option)
DI funcfion
Transducer Al function
Sensor Dioek bipek
input Block tag = Block tag
Farameters Parameters Output
oUT*pa—
Resource block
Block tag
Parameters
FO3M EPS
2.12 ey NlATIETLTIReINVemIUATnNaTaMNATTY YTA320

16



17

1. Sgasaudien

a s < £4 [ s s ea & v ! v

SgasavdenUszneulumennanvuzianiznesawisvetaunsaiilan Uawsayss Tu
vhentazlufidiuusdunaniaednn yaAdnegnigluuionisineidesiunisnsivaey
wsensmvAunIAiunsiaeilUludinensanisveiigunsal n1suveRAdIRY
Fuagfiunnanvaznimenmvasingunsaldgnimualagusengnan lugunsaliladdaud

v ey s < v o =t o Y & N aal s o '

agdvziisvesavienlaiisanisudenyintu Fadinsainsvesavienagluluun Out of
Service fazdinansznuseuaondu 9 Neglu User Application Layer sing faeg1adoya

! = 1 = s [ [ =
viduiegneluivesaudenuanifisguil 2.13 [20]

Relativel Factory Write i
Index Index | Parameter Name Defauit Mode Explanation

0 1000 | Block Header TAG"RS" Block Tag | Infermation on this block such as Block Tag, DD Reavision,

= Qs Execution Time etc.

1 1001 | ST_REV — — The revision level of the siatic data associated with the
resource block. The revision value is incremented each time
a static parameter value in this block is changed.

2 1002 | TAG_DESC MNull Auto The user description of the intended application of the block.

3 1003 | STRATEGY 1 Auto The sirategy field can be used to identify grouping of hlocks.
This data is not checked or processed by the block.

a4 1004 | ALERT_KEY 1 Auta The idenfification number of the plant unit. This information
may be used in the host for sorting alarms, etc.

5 1005 | MODE_BLK Ao Auto The actual, target, permitiad, and normal modes of the block.

6 1006 | BLOCK_ERR = A This parameter reflects the error status associated with the
hardware or software components associated with a block. It
is a bit sfring, so that multiple errors may be shown.

1007 | RS_STATE - - State of the resource block state machine.
1008 | TEST_RW MNull Auto Readfwrite test parameter-used only for conformance testing
and simulation.

a 1009 | DD_RESOURCE | Mull - String identifying the tag of the resource which contains the
Device Description for this resource.

10 1010 | MANUFAC_ID Yokogawa Electric| — Manufacturer identification number-used by an interface

0x00594543 device to locate the DD file for the resource.

11 1011 | DEV_TYPE 5 - Manufacturer's model number associated with the resource-
used by interface devices to locate the DD file for the
resource.

12 1012 | DEV_REV 2 - Manufacturer revision number associated with the resource-
used by an interface device to locate the DD file for the
FESOUTCE.

13 1013 | DD_REV 1 o Revision of the DD associated with the resource-used by an
interface device to locate the DD file for the resource.

JUN 2.13 dhegrstayaniegneluivesavfonvemsuaiinmesaamalisu YTA320
a [ <
2. NsuaRLYasUABN
V31UERIwesUABNIRnReiUnIEBUNANSBLe1RNAN18TlUNTEUIUNITHIUNIS
HaiduvdonlaeNnsiuafwasudonintiNlun1591uAI N ULED S hALLT I UAIFINTT
nudainauldsgunsalinineades Gsudenilazldsveygnbivhaulivssaiimuiifesns
~ Yo Ao a & =~ DY) I o @ A ~
iielilasuANszuIuNIgnanwuwes waziielvdulalndmdmuauidweenluianig
gndetninzaulaeysiAannsiiunssanuliiuilsiduuden Faiwinluniseudeya
wiaiu lunsuadngesudeniinisuenilsdduuionaonandnvazlaniz v BuUNAnIe
nagninrualaednanuiazsy Sniglunsuadigesudentszneulumedeyasiig 9
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ey llaveaguwes wariuivinisaeuiiuiniesdiodn iy dregndeyaunsdiui
agnelunsuaiigesuionuanadguil 2.14 [20]

: Default
Rlﬂg::e Index Parameter Name {fact_ory Write Description
setting)
0 2000 Block Header Tag- "TB" Block tag =| Informaftion ahout this block, including the block tag, DD
QIS revision, and execution time
Incremented when a change is made to the parameter
; settings for the transducer block o indicate the revision
1 2001 ST_REV - B level of the settings, and used to sse whether or not there
is a change in parameter settings.
2002 TAG_DESC Blank Auto Universal parameter storing the description of the tag
2003 STRATEGY o Auta Unive_rsal param_eter used hy an upper-lavel system fo
classify the function blocks
Universal parameater used as a kay o identify the point
4 2004 ALERT KEY " Auto from which an alert is issued; normally used by an upper-
- level system to select alerts to provide to a particular
operator who covers a specific area of the plant
Universal parameater that indicates the block operation
5 2005 MODE_BLK Auto Auto conditions and is composed of the actual mode, target
mode, permitted modes, and normal mode
Indicates the error statuses related to the block itself.
The errors applicable to the transducer block of the
- an YTA3IZ20 include:
° 2009 BLOCK_ERR z - Amplifier failure
- Abnormal ambient temperature
- OFS mode of fransducer block
7 2007 UFDATE EVT Shows the contents of an update event upon occurrence.
a 2008 BLOCK_ALM Shows the contents of an alarm event upon cccurrence.
g 2009 TRANSDUCER - o Index fo the text describing the fransducer contained in
_DIRECTORY the YTA320 transmitter
10 2010 TRANSDUCER 102 2 Tr_ansm@tter _type_ Set to "102" {standard dual temperature
“TPE with calibration) for the YTA320.
Stores the error priortized at the highest level from
among the errors that are currently occurring in the
transducer block.
0 = Mo emor
il 2011 XD_ERROR - - 37 = Configurafion error
45 = Terminal sensor failura
65 = Sensor 2 failure
75 = Sensor 1 failure
80 = Hardwarg error

a

JUN 2.14 dhedrsteyanioglunsuainwesudonvessualinmesaaumnlisu YTA320

3. Wenguvaen

U

ilarduudenmelugunsaiviinduiiaddaussneulusmeileddusing 4 Asndudmiy

NNSATUANNTFUIUNTT 1189 INTEUULARE TEUULALUANAIIMY AIUUNTHANKATULAZNNS
Auuaflandunig 9 Tun13vineudsiianulaneaeiieig Fieldbus Foundation 39laiinig
sanuuunguvesiliiduvdenliusazudsnaiuisanauausiaiudoinstunisldaud

! [y Y 1 & o < =~ ! a
wanenaniy fegeaflsnduviendildlun1saiuaunssuIuns WU wauzasndunm (A)
LaUZABNLDIANA (AO) waz Wlof (PID) faiduudenuinsgiu (Standard Function Block)
Usgnaumelassadianiludmsunisimuailesdduuionduns tordnn daudsaiuau

wan1sal Msudaieu uaglnuanisaiuan Tugudl 2.15 uazgui 2.16 wansdneg1adoya
vsdluileiduuden Al wazuden PID vewsiualinmasaumaiisu YTA320 [20] anudidiu
daugui 2.17 wansiogredeyaunsdiluilsdduudon A vomsuainmesuuasdyan
U FI302 [21]
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i Ind ;
Pl.:.lgzle ndex Pa;ﬂmeter F;cftorly Write Explanation
Al | AlZ| AIZ | AM ame efault Maode
TAGANT [ Information on this block such as Block Tag, DD
o 4000 | 4100 | 4200 | 4300 | Block Header AT AR ?I”Clﬁ Tag Rewigion, Executicn Time etc. The value for “Period
or "Al4” T of Executicn” should be larger than “Executicn Time."
The revision level of the static data associated with
o - ) _ the function block. The revision value will be
1 4001|4101 4201 4301( ST REV - incremented each time a static parameter valug in
the block is changed.
The user description of the intended application of
2 |4002 (4102 |4202 |4302 | TAG_DESC {blank) Auto (o ok, g i
The sirategy field can be used o identify grouping
3 4003|4103 | 4202 | 4203 | STRATEGY 1 Auto of blocks. This data iz not checked or processed by
the block.
The identificaticn number of the plant unit. This
4 4004 | 4104 | 4204 | 4304 | ALERT_KEY L Auto information may be uzed in the hosat for sorting

alarms, ete.

AN A2 g0 The actual, target, permitted, and normal modes of

5 4005|4105 (4205 (4305 | MODE_BLK Al AI4-0IS the block.

This parameter reflects the emor status associated
anne | - - with the hardware or software components
B |#00B| 4106 | 4208 | 4306 | BLOCK_ERR 7 " aszociated with a block. It is a bit string, o that

multiple errors may be shown.

Either the primary analog value for use in executing
L N N : the function, or a process valug associated with it
T |4007 | 4107 | 4207 | 4307 | BV y May also be calculated from the READBACK value
of an AD block.

5y i 3 Walue = | The primary analog value calculated as a result of
& |4008 (4108 | 4208 | 4308 | OUT v Man executing the function.

Allows the transducer analog input or output io the

o naa | a1na ' ) b . block to be manually supplied when simulate is
§ (40094109 (4209 | 4308 | SIMULATE Disable Auto | opapled. Whan simulation is disabled, the simulate

value and status track the actual value and status.

The high and low scale values, enginesring uniis

Specified code, and number of digits to the right of the
10 |4010 | 4110 [ 4210 | 4310 XD _SCALE at the time Qs decimal point used with the valus obtained from the
of aorder transducer for a specified channel. Refer to Table

A1.5 for the unit available.

a

JUN 2.15 dredhedoyauvdiuiiegluiliivaen Al vemsiuaiamesgamnligu YTA320

Y U

Parameter Default : : .
Index Name (factory setting) Write: Valid Range Description
0 |Block Header TAG: “FID" |Block Tag Same as that for an Al block.
=5
1 |[ST_REV — Same as that for an Al block.
2 | TAG_DESC {blank) Same as that for an Al black.
3 | STRATEGY 1 Same as that for an Al block.
4 |ALERT_KEY 1 1o 255 Same as that for an Al block.
5 |MODE_BLK
6 |[BLOCK_ERR — Same as that for an Al block.
T PV — Measured value; the non-dimensional value that is
converted from the input (IN) value based on the
PV_SCALE walues and filtered.
8 [SP 0 AUTO |PV_SCALE +10% | Setpoint
a |out MAN Quiput
10 |PV_SCALE 100 Qs Upper and lower scale limit values used for scaling of the
0 input {IN) value.
1133
1
11 |OUT_SCALE 100 Qs Upper and lower scale limit values used for scaling of the
0 control output (OUT) value to the values in the
1342 engineering unit.
1

JUN 2.16 fegrtoyaudiuniegluiisivden PID vemsualinmesanmgisu YTA320

Y
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Data Type | Valid Range/ | Default

Parameter (length) Options Value Description

1 ST_REV Unsignedig 0 Mong SIRO

2 TAG_DESC OctString(32) Spaces MNa S

3 STRATEGY Unsigned1& 1] MNone S5

4 ALERT_KEY Unsigneda 110 255 0 Mong S

5 MODE_BLK DS-69 oIS Na S See Mode Parameter
(] BLOCK_ERR | Bitstring(2) E D/IRO

T PV DS-65 PV D/ RO | Process analog value.

PV_SCALE +/- The analog set point. Can be set manually,

8 5p DS-65 10% PV N [ Auto | automatically through the interface device or
another field device.

a9 ouT DS-65 XD_SCALE ouT N/ Man | The output value result to the transducer block.
1: Disahle ;
2. Active Allows the readback value o be manually supplied
10 SIMULATE Ds-82 are the Disahle D when simulate is enahled. In this case, the simulate
d . il '
Enable/Disahle value and status will be the PV value.
options.
11 PV_SCALE DS-68 0-100% PY 5/ Man | The high and low scale values to the SP parameter.
The r_ﬂgh and low scale values, to transducer for a
Depends on the | Depends specified channel.
device type. See on the The Default value for each Smar device is showed
& the Device below:
12 XD_SCALE DS-68 . XD 51 Man
‘3°”esn°|”fd'”g d'-‘f‘“'e-. St‘?‘e FY302: 010100 [%]
”"j”;:.'l ar fesg”tp !|°" FP302 3 to 15 [psi] or 3 to 20 [psi] *
b grdelafs. FI302 41020 [mA]

DFI302 0 to 100 [%]

JUN 2.17 shedrsdoyausdiuiieguilidvden AO vewsualnnasu FI302

—>
Input Events Execution Output Events
— Control

2

Input Parameters

(from other
function blocks) l
By ¥
-
d Input Y Processing > Output
Sna Algorithm Sna
P > gon L > p
> v A S

I mode status

i G )

| Contained Parameters

' I

access to contained Output Parameters
parameters (to other function blocks)

UM 2.18 Tassasanigluwagnsandunisvesilaiduuion

5U# 2.18 [22] wanslassas1an1elunisaiiunisvesudsn wWeni1saniunisisusuay
1 Y] a =3 dl' [ dl’ gj a dyd d' o
AMILUTBUNAINUGENDY 9 929N Snap aeufion Fatumeunis Snap dunnilduluiiverh
Tinulannardulsazliiinisiasunlasseninaniedduuasniiasussunananalas
Andun1s Avesilsiinnsasuwdasdaunagliinasoniign Snap wazazlign
hunldlurazntadtuudantidasiiunig
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-dl' Ia o a ! A 1 < dl' o Y1

\WeaAdunngn Snap gnaiiunisiagaunisene o fnegargluvden tivevinlilesn
L@19NA N1FYUVBIANNTTAN 9 gnatuANlaenIsAmUAAIRILUTTUTTYRgneluilandu

[ = o =1 1 Y & 1 Y a & (3 a ' [

vien Feiuwdsivalaglivsngiiiuluiiesiaudsdunsavizoondnaunid agelsinny
fudswandamnsagnidndsazldsunlasldnungnssymeilsiduudon Tneileiduuden
a1unsaiuteyavesmidulalusseziiandy q warindlrsdaivdiniunisnsiaaey
WORNITUVDIUGONLDS

2.3 nsadguaruauiledlaglduuada CIF [23]-[27]
2.3.1 Heiduvdenitlilunisairsguaiugy
1. Wedduuden Al
flertuuden Al (Analog Input) Wuudeniiisfestunisiauuudewemwenaiodiotn

( N

FIELD_VAL(X)
-/ ' Hout_scaLe

CHANNEL
as per
device

manual
lINDIRECT

=1 SIMULATE XD_SCALE OUT_SCALE —|

L= [e -
DIRECT IND_SQRT

L_TYPE = =! 0 OPTS PV MANUAL

: PV_FTIME —T—-oc ) ouT

! @—LOowW_cuTt
| AUTO J

ALARMS

(. J

(n) vAonTiwwiziesys OUT

Analog
Measurement

i r ALARM_TYPE

Access
Analog
Llrae LO_LO LIM Alarm
LO_LIM Detection —|__.D OuT D
CHANNEL  a| ARM_HYS —
Low_cuI
| |
Cutoff Filter -oK"" PV —{] our

| Status
: Calc.
I

Convert [™2 |
'l sl
|

amuLare “ e | T T

MODE

FIELD_VAL  |0_OPTS

QUT_SCALE
XD_SCALE

STATUS_OPTS —

FIELDBUS-FBUS_02A

(v) vdaniiflieding OUT wag OUT D
JUN 2.19 dednalassasanieluileiduuden Al
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Aflasaadreneludslusud 2.19 [23], [24] Aiitaldannmueesdegnifudoyalily
nsuaRIesUdon asgndsiosniifleituuden Al dufuus CHANNEL Tunsdlile3esiledn
fwugeslunsnsiainamaned gldnuinludesinisssyumnaavvesiiuys CHANNEL
Tinseduaideanislden dmduiedesilofafififisssumofifioalunsnsaing gudn
wnesilotasindvualyieduds CHANNEL fiadu 1 lagarilsanmsinveaaiesileinag
gninunUsEndanameniswlasAdayaias (Converting) n1snsesdayayiad (Filtering) wazns
nsavaeuilsdfunisuiaiiou (Alarm Detection) savientsnsaaaeuaniugres  fauds
wdnm OUT luunsgiwandnnsiinaesnndilsiserilos OUT D fsgudl 2.19 @) ileld
wansnaidodoulvvasszuundafious o fnsieu nensasivaeuiladdunisudafiou
Juogfurioring OUT uaznsimuseuazivaioulvvaamsudaion

fefduuden Al sessulnuanissnfiunisianun 3 lnuadadae iy Seinuelaefnys
MODE_BLK ffail

1) Manual (Man) @1 OUT aggnimuaalaggldan

2) Automatic (Auto) A1 OUT tHunamandueuzasndunaiilsainmsinvioadls
Mnnmsdasadiosgiulumn Simulation

3) Out of Service (0/S 3o QOS) Udenagludinisaniunis waza PV laifinsonian
LazEUEIes OUT gniwuaiu Bad : Out of Service ilafiys BLOCK_ERR Wansanius
Out of Service 1u1wuwﬁ;ﬂ%awmsnLﬂ?iamwaamiﬁmummmq 9 Gum&fw,ﬂiﬁgwmﬁgﬂ
vl dneunthls Tvuaidmnevesudenenagnainilvidentdifesiomdennnninniely
Frnulnundisessu

[y

Tunsldauresilsiduuden Al ﬁﬂ%ﬂﬂuﬁﬁﬁug}l@ﬂﬁﬂwuwﬁgﬂﬁﬁﬁjLLUiﬂJ@QUﬁ@ﬂﬁﬁ’] q
il
- CHANNEL (Wuenshuusililunsdmun mitldainnisnsiainvessuesiigniun
Blunsrafumesvdon flduaisidontmunisefulsinewhmatmuadseiiuds
XD SCALE
- XD_SCALE wludnsuusildimundrsvesddildanaiasiainvousuwestgnda
sou1annsuannaosudon tnagldarudesdinuadiin 0% (Minimum) waz 100%
(Maximum) a1uaanadesnistuntsidau sy XD_SCALE 1un1simuntisvesnisiad
Aldnusions s?faLU%‘EJULaﬁauLﬂmhwaqé’fgmméuwmﬁaawﬁaﬂ Al e
- OUT_SCALE 1fusnsudsildfimuataswosaniednn OUT veauden Al Tasgldey
Fasrmunai 0% (Minimum) wag 100% (Maximum) aseadesntsiunisldau
- L_TYPE (Linearization Type) 1duadudsfilduunnnuduiusseninsmienisin
(Engineering Unit) 483 XD_SCALE wag OUT_SCALE lpgiimaidenligldeau 3 madendeil
* Direct NUI8NTINVDY XD _SCALE uag OUT SCALE \Huniheineniu azldd
nsulasmheiinty
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* Indirect MeN153Av8e XD_SCALE war OUT SCALE fimiefiumnsineiu 2sd
nswlasmhefinduty fvuavihentsiaves XD SCALE Hussrnwaldoa uarvuali
OUT SCALE tJuUasifud (%) Judu

* Indirect Square Root #1aer¥a XD SCALE wag OUT SCALE fwmhefiuansiaiiy
wfinsudasmhefintulnefnuduiussening XD SCALE was OUT SCALE laJuiadu
U N1991529IR9RTINTINAT0INTZUIUNITAIBLEUDEIIE (Orifice Plate) fimnudniusuuy
Lidudadu (uileddusniaes Wy

2. Wafduuden PID
flafduudon PID fashernslugud 2.20 23], [24] Wuilsiduvdenitldlunsddunis
AuAuNIEUILNTS Tasdiaunis PID (PID Equation) Guagfuuitmenangunsal d18naBsmn
1RSI 1SA iTeuanns PID T6dsdl

Standard Out = GAIN x e x (1+T ;+1+aTdTSsH)+F (2.1)
r X 14
Series Out = GAIN x ¢ x [(1+TLS) + (;ij;lrl)] +F (2.2)

Wa GAIN Aa A19RSI9818WUU P
ANBUTNNSanIBLIa1luNISILLN

=
o))
©

n13eLtiuNITaIlane

O o

A1RUNUSYTD Rate Time
ANASNIALINAY 0.1

®

sUnuunMsavasuudeulytami (Feed Forward Control)

Q
D2 D I D I
o®

®

ANNANAINTZININEANT LU TN TLUIUNN T UALT ALY



FF_VAL

BECAL_IN

TRE_IN_D

CAS_IN

TRE_VAL

(n) vden PID aelugunsaifladia H1 983USEM Emerson

TRK_IN_D j

TRK_VAL —

(v) vden PID melugUnsaiiladia H1 109U38W Yokogawa
JUN 220 sheglassasnenisileiduuden PID

FF_GAIN
FF_SCALE
Feedforward
Calculaticn
Il R T — -
1
: 1
1
:IJ_.E ©cas our : »{ | BKCAL_OUT
: - ! ROUT_OUT
1
! 1
RCAS_IN | ! ROUTIN
! Setpoint "
- t Limiting h
and
0 e — PID
o Filtering || Equaticn ol Output | [ oyt
o Limiting
Operator © i
Setpoint  SP_HL_LIM GAIN
Sb RATE DN RATE GUT_HILIM
SP_RATE UP RESET OUT_LC_LIM
SP_FTIME OUT_SCALE
Alarm
) Detection Operatar
Scaling Chutput
j—l" anid
Filtering
HI_HI_LIM
HILIM
DA HI_LIA
DL LIM
by FTIVE Lo L
LOC Lo LI a
Convert ;1
a
&%
TRE_SCALE E
OUT_SCALE g
w
™S

———> BKCAL_OUT BKCAL_IN ——

—> RCAS_OUT FF_VAL? ROUT_IN —'L —>ROUT_OUT

) SP i
Setpoint Bypass Feed-forward Output |———>0UT

PID Control i

; PV| Computation i

Input Filter ' !

Data Status ,

Management i

Mode Control Alarm_ i

Processing '

Output Tracking | |

FAD401 EPS
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Avdnvung (Setpoint) 3o SP esilaiduuden PID azgnimunlaelnun Jldaunse
AnuaA1fILUS SP HI LIM hag SP LO LIM Lﬁaﬁmumaumeqqqml,awi’ﬂqmsumm
Wmnglulnuaeiaian (Cas) w3a3lunAaian (RCas) Auadu Tnadian SP azgnusulae
ilafiuudenduvdelasloas wazAnedunazgniinlaetuagiue P lulnundmlus
(Auto) Bsan SP Hgnrmuslasldnulnensuasanodnmazgniiuinlneduogiua Sp
duieafuluassinuausn lulvua Auto dlFnuannsauiudsureuunuagdnins
WasuuUawaA SP fefuUs SP_RATE UP waz SP_RATE DN suddu daululuuanis
AuANAIEle (Man) Atednnazgnimualnenisteurvesdldnunasdudasyaindl SP
wazlulnunilumordng (Rout) Anednaazgnieunnainleaduaziiudaszaindl Sp
Wulderdululnun Manual w3e Man 3Ufl 2.21 wansiegandnnisvesnisidenuas
MYUAYEULYAYDIAT SP

Operator
Setpoint
S5P_HLLIM 5P _RATE_UP
SP_LO LM 5P_RATE_DN
Aurto i * Aurto

M o] Setpoint | Rate ___Man
") Limiting |~ Limiting ""’_"\u____

Cas * Cas

JUN 2.21 nANNI3VRINTTFBNLALIIUATBULYAYDIAN SP

wonand  Meiduuden PID msiinsiRenmuuAzULULYed  Bumpless Transfer ua
Setpoint Tracking Fadurmuanisreanianislunis Tracking menisanauadmnelng
msssuaAdadanlunisaauAy (CONTROL OPTS) dail

1) SP-PV. Track in MAN édentlasshilviandweny SP wWlsuuuasmueiauys
nszuIuMs PV iilelyiautiine (Target Mode) vesudengnrimuatiu Man

2) SP-PV Track in LO or IMAN §fadeniagvinlieiming sp wdsuudasmud &
ulsnszuius PV elnumvasufentusasifufie Local Override (LO) W3 Initialization
Manual (IMan)

LﬁawﬁﬂuﬁaLﬁaﬂﬁg&aaaﬁgﬂﬁmm Andmingaggnivualugsrduusnssuiunisiy
yaurfinnsdmualnun Jegldaruarusaidenafigunsalnivaundnlddiniuriinis
Tracking 1¢f Tagmsmualild PV lusidennisaauauuuy BKCAL OUT Faen BKCAL_OUT
flagfnmuen PV d@au BKCAL IN uuufanaiuaumdn (Primary Controller) wgnideNsaiu
BKCAL_OUT uuiladduuden PID Mduvdenaiunuses (Secondary Controller) lun1s
AUANLUUATELARYzLRieY A1 OUT wesudendenadoafiuan BKCAL IN faunis
Tracking fn PV 9 nudienamuausesluginisidonsedunmuuunainnuessiadiu (CAS IN) &
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nsldr1 PV Tudiaden BKCAL_OUT ldgnimuauds a1 SP Tun1svinaru (SP_WRK) azgnld
dm3u BKCAL OUT

fdannsaidensuuuumsmunldfsedleudoneglulvun  Manual #3e Out of
Service Wity Welnuanisvhaugnidenlmidu Auto Andhmnsasesaniuganreiol

flaifuuden PID sasiulnuantsviaudwiolud

1) Manual (Man) Tuluuadien OUT aggnimuslnedldamies

2) Automatic (Auto) Tuluuaiian Sp azgniwmalasdldnuuazaendnnagldinan
NMIAINANLANTVBIVERN

3) Cascade (Cas) lulvandl f1 SP awgnATwInsNINUEeNduNAzgnasnSilefiu

Y

[

ufen PID Wumensidensioluda CAS_IN

4) Remote Cascade (RCas) Tulvmnilan SP aggnrmunlagleadtadeudidsldei
wUs71d031 RCAS IN

5) Remote Output (Rout) lulvuaiiA o winaazgninnuslnslsaifendouddiluss
FuUsiidedn ROUT_IN

6) Local Override (LO) lulvainfiflsridu Tracking azfinssinetu Anedmnazgnrivun
Tnedauds7idodn TRK VAL wazduusndedn BLOCK_ERR azuansdary Local Override

7) Initialization Manual (Man) Tnsatiuansdsaailsiaunysaivosnisdiiedoyauasi
uUsindng Tulnmatiaersfmmuisuuiasmuians BKCAL IN

8) Out of Service (0/S wia 005) Tulvuniiudenkifinssniiunsla q douzves
i winmgnrimualiiy Bad: Out of Service wazfuUs9%871 BLOCK ERR azuansdonii
Out of Service

Aldaruasofmunluganisireuislulyan Man, Auto, Cas wag 00S 18w

Permitted Mode toauaaligtdnudentvualiilsiduudeniieula

3. Wanduudan AO

fleAduudon AO (Analog Output) fauaneiegnslugudl 222 (25] iuudend
dAnyresgUnIalleanemeIviseaunsalnIuANgAvNg (Final Control Element) 31WIN31&7
muAy tieldusuusanszurunstidnlndandmne Splngdtording OUT vosudonas
gndsludamsuaiivesvesgunsal @ivden A0 ognielu) Adauys CHANNEL s
UitniangUnsallaemlusindlaEusures CHANNEL wihfu 1

flaifuuden A0 sesfumevhaastmundsieluil

1) Manual (Man) gldanunsafvuadeisinm OUT Idlasnsilnglituagiuan
Sunnvasudenaindauds CAS IN Taslnuadlfifulnuaduduiefinisdontnsmdoutla
Ugymeng 9

2) Automatic (Auto) A1 OUT unasnarniinsnevesnsauaunszuILnsds
anmviualaeAuaudRvesan SP

3) Cascade (Cas) AuiandAvesdn SP gniuualasilsdduudendusiiunianis
[Fousioandsaniauys CAS IN uazen SP aggnltlunisimunnuantfives OUT Tngdnlusia
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4) Remote Cascade (RCas) A SP wpdlnuntiaztmunlasiedosneufinmeiiivi
wihiidulead Inensideuteyaludanuds RCAS IN A1 SP azgnldlunisimunauandd
293 OUT lagdnlud

5) Out of Service (00S %38 O/S) nunedisudenlufin1sdnfiunis Are1dns
OUT 9zAsA1vaInIsaiunisanyinetely waraniugaes OUT gnimualidu Bad : Out
of Service uanininmauifves BLOCK ERR fn1suansdionnu Out of Service

6) Initialization Manual (IMan) flsfduiiazgnuanaiieiduniadeudoluss
wdnmliiannsaldnulsazgnadifdiumisgarie

7) Local Override (LO) t01dnavasudoniarlinovausssaniiandneg OUT
iesann  Swesavdensgluluun LO wiefinsnsyhiiialuainaaiunisalldauunilae
Tnustmungvesuden AO magﬂﬁwﬁ’mlﬁlﬁaﬂiﬁl,ﬁawﬁm%amnﬂdwmnéfuﬁaﬂé’qﬁ Man,
Auto, Cas, RCas %58 00S

.-"J' FAULT STATE -\-\1
$P. MANUAL
Cne w[: SE se;ec‘ron sp ACT‘IVE S SEALE
- RCAS_IN ) \
et B 20— 4 337 Nout
-0 | XD_SCALE
o |
FSAFE_VAL ':‘_,‘-’
sp
XD_SCALE I
. .
PV_SCALE 10_0FTS
 spums [JBKCAL_ouT
I READ_EBACK
CHANMEL
OPERATOR T SIMULATE
ENTRY
. A

JUN 2.22 dedlassassifiiduuden AO melugunsaifladya H1 veausn SMAR

2.3.2 Weiduudenlaesunsuuaznmanniiuns

msassguaivanieilaiduudentumealulagnmiinduiandadunsinileidu
vdondne q widensefufauanslugui 2.23 Tnsfinnsadeded (Link) Tudnuasg Forward
Path 99nA1fuUsedNA 19U OUT vasudend untnludardiuusdune 1w IN %3e
CAS_IN vosudeniloginly vidoerafinsasdludnway Backward Path anAdaLUTI@ N
wuufeundultu BKCAL OUT vesudoniiegiundsludsdsudsdunniiduiusiuigy
BKCAL_IN vasuiiondiegsmumii
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Forward Path

/ - — » Analog
From — - 5 Al out » IN  PID our cas_INAO Output
Transducer Block AL I BKCAL OUT | — — Position To and From
T | Feedback | Transducer Block

(if used)

Backward Path

JUN 2.23 flsiduuionlaezunsudmiuguaiuauiiled

Iugﬂﬁ 2.23 uansilanduudenlaszunsy (Function Block Diagram) d1viuguaiun
lefaszneumeilsiduuden Al fladduuden PID wazilsiduudon AO

Tunsallagly (Normal Operation) uden Al wazufen PID gnimualivinaly
Inua AUTO dauvdean A0 gndanualiinaiululvue CAS arsanfiunisileddu
vienlnezunsutiuanslifesuil 2.24 [22] AifinraFuduainmsUszananavesuden Al dey
WleUszaaramAiUUINEUINS (Process Variable) w3e PV Inefiaiednavasuden
Al agduiusfuan PV 289nssuIuMIifiesnIsmunt Indudonre niodsd seninauden
ATUSsuSen PID My Forward Path fatur1dun IN vosufen PID giiauinfusn
L2NH OUT wasufion Al Mntiuuden PID agvinisussatananial PID Equation Tneviinas
Wisuidiguadus IN Audnidhvineg Sp ifvunlaegldau teduramedednmues
uien OUT Mnuudan PID azdsrr OUT hiudBunaresuden AO HiudauUs CAS IN
Audsddu Forward Path iileuden AO l@§uterdumvasuden PID uden AO 9z
UszanananudaneIiuuesuden eAiumeiendyavesudon OUT Wdusiusiusd
I§5uandauds CAS IN wenaniigsiinisnageunisyhemureuden A0 3whauduld
pueIANeYaIuaan PID tnefin13ded BKCAL OUT weauden AO lugaanduus BKCAL IN
Tudnwairiaenn “Hand Shaking” lunsaififauiinnarnintuiiugen AO uds uden PID
azfinsivasulunenisviauainlun Auto tiulvun IMan Tngdalusffisuuldn
“Function Block Mode Interlock” Lileviganisuszananavesudon PID Tulvun Auto

T e e S

Al —p PID —— AO

C |

JUN 2.24 nsUszinanavesilaituuienlugueunuiiled
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2.3.3 wlasleAavesgualunuiieuulfn CIF

lunisadraguaivauuenmiloluainnisineilsdduuionsig q undardeiuudy
Adudondendmuairilaiduvionildluguaiuay azduilsdduuionvesgunsalsydu
flas H1 fale Tngvialuilsdduuden Al azifuvdendiegngluigunsalseduiladiliily
irsesileindimnnsuainmedsing o wazilsituuden A szduudeniiegnelushgunsal
seAuTladnlfifugunsnineayieinesviegunsalaiuauigaynesimanindiniuay @i
flafduuden PID dwiuguamunuiilefisasuil 2.23 fldaunsaidendmuasmeuuidn CIF 16
2 maidenie maidenldiledduuden PID melurdesilotadadugunsaifdiilsiduuden A
faguil 2.25 vsemsidenilsituuden PID melugunsaiueryeinesdadugunsaiffiledduy
uden A0 Fauandlusuil 2.26 Wefiarsanlukivesnmsussinanavesguamunuiilod fiaes
yadeniiamsamuaunszuaunisliiassiaden uiilefinrsanunlaslefaiiuansds
dfumeinuvesitsituudondignlilumsauauuarssu-dsteyavesgunsal dauansly

Internal Link "“~~~.~,\EXternaI Link,

Al out

) 4

N PID our \ cas INAO

BKCAL_IN BKCAL_OUT
A

External Link

() msdenimunilaituuion PID nmelugunsal

[Z] Block Execution
Scheduled Communication (Publisher/Subscriber)

AlExec ||
PID Exec
PID PUB [

AO Exec | |

AO PUB 2938

Macrocycle Time ———»

(@) wlastyda

JUN 2.25 nisldilaiduudion PID vesgunsaindianduuion A
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UMl 2.25(1) waz 2.26(v) lunsdifidenldilsdduudon PID vesgunsalfififlaiduuden Al s
UM 2.25 msfu-deteyasemineiladduuden Al uay PID dnindu “Intermal Link” 193910
saesvdonilegnislugunsaiifensulisndusoddiatodislunisdoans daunsiu-ds
ayaszwinaflanduuden PID uaz AO sisludruiifu Forward Path wag Backward Path
Jnindu “External Link” 1ilesannilsdduudion PID wazuden A gniwmalildaingunsal

1l
U

D.

fuansnatu dadunisfu-dedoyadndudedldiniodislunisdears lnsnisfu-dedaya
syyisilsiduudeniieginsgunsalfiusn External Link Wunsfu-dsteyauuy Scheduled
Communication Hutes drutranaduluiaietnelildgnimualililddmsu Scheduled
Communication w&1n135u-dsdayaiiiAinduvuiaiodisazidu Unscheduled

Communication

- External Link -~ Internal Link

Al  our /

N PID ourt \ cas INAO

BKCAL_IN BKCAL_OUT
A

) 4

Internal Link

() msdenimunilantuuden PID melugunsal

[] Block Execution
Scheduled Communication (Publisher/Subscriber)

AlExec | ]
AlPUB | [
PID Exec | |
AO Exec I_—I

Macrocycle Time ——»

(¥) wilasloda
JUN 2.26 msldilanduuden PID vesguUnsaindilaiduuden AO

Tumnsedudna dmdunsdliiidenldileiduuden PID vesgunsalidilsdtuudon AO
Faguil 2.26(n) M33u-dedioyaszninsilsiduvden Al waz PID dnindu External Link dau
nsfu-dedoyasenineilsiduudon PID uaz AO dadudu Internal Link LileiUFeuLiiey
snlasludaluguit 2.25(0) uaggui 2.26() agsiiuinlusy 2.25(0) wagguil 2.26() fnsnas
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N1SANYIAIUTIZAUAIUAIAY VD
dygamIiaunaula

3.1 na1i

nsudafiounszuaunisvide Process Alarm fuintulugueuauitlfineluladuioie
Fuilanta gldaunsadenivuadmiwlslunguianvesdyaiaudafounseuiunisiuilndu
uien Al fignldlugueuasld Tnerdemluuniazesurefmaudlinnalunisaunugamgd
fignirunldlunisnaasafiefinufindssefuanuddguesdyanaudaiounsyuiunisiy
Uszifufianlauazsieasideslunisesnuuunisvaass INEmaNTMAasILazaAUTENA

3.2 wanudlunanisasuaNgnugiinldlunisinen [14]

TunsAnwaduusseduauddyvesduginmd uieuiiauls laldwarudlunanis
AuAugamaidaandlusudl 31 TeilseasiBennishadagunsaiiinansdasfivoudlod
Inognsy (Piping and Instrument Diagram : P&ID) éﬁ’agﬂ‘ﬁ 3.2 wazlunised 3.1 agﬂﬁ?‘ia
gUnsal (Device Tag) Mnsdslufiuousloflaezinsa

NI-FBUS Configurator & E@\ f: :
NI-FBUS Monitor ; W

= Process Under Control

UM 3.1 waudluaanisaunugauniinldlunisinw
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Su-davayauuy Scheduled Communication 31uu 1 pdauay 2 afaneluthaian 1 alas
lefia sy @awifuduau External Link) fedunsidenlditaiduugonnielugunsaii
ssfuinarosyaziawarduuaislun1su-defoyauuy Scheduled Communication &1
sl Network Load faA1dnsndruszesinatiilddmiu Scheduled Communication
fevaaan 1 ilasledaud Tumsujoatemdenldilsiduudonnieglugunsalidiledidu
uden AO Lflaashen Network Load Heenin [26]

2.4 Faudsludlsdduuionmfeatasiudynrimudaiounszuiunis [11]13]

wavasdyanandafiounssuiunisluilsiduudonvemninduiiasTaiilduansin i
wsnszuiunvise PV Saunniindeesndndiiivuall Useneudae

- Process Variable High-High (HI HI*)

- Process Variable High (HI*)

- Process Variable Low-Low (LO_LO*)

- Process Variable Low (LO¥)

- Deviation High (DV_HI*)

- Deviation Low (DV_LO*)
Tnednyaams uieunssuiumsdrduindisuusiiendos sl

“Trip Limit Value ¢ LIM) ilushudsildimuaveunaesaduusnszuiunislunis
a$rudoulvvesdyanaudasiou

- Priority (*_PRI) fusuusildimunsssuauddyvesdnauiason

- Alarm Status (* ALM) iJusiudsilduansdennuaauzvasdyanauniadon

[y } 2

1A SNLTAINUAVDULIAVDIAIFILUTATEUIUNNS MUNISAS 19Ul d U aunkd

A
=

euiinsawiedae LM fadu HHL LM udiivuniteulvvesdyanudaiouuuy
HIHI uag M LM Wusudsimunitenluvesdyaaudaiounuy Hbudu dusuduys
Aldivunseiuanudidyvesdnnnauduioufinisasiede PRI fudu HIHI PRI wag
HI_PRI 1 Jufuusfanunsgauaud Ay Uosd g 1 auudstiouluy HiHI wazdyy1adtas
Feuwuy HI auddu drusulsilduanseanuaousvedanaudafousinsasinese
CALM 1 HIHIALM uag HI ALM @ushudsfiuanstonnuanuzvesdygaudafouuuy
HI_HI waghuy HI guanny
auduTussEninsdygaudafieunszuiunsiuiulsiisadedunsvunidouls
(Trip Limit) sefuaudday (Priority) wazdemuaniuy (Status) anunsaasulddanised

2.3 dum39 2.4 Wunisaguanudirgyuesiulsuazisnisidenimvunldiu
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32

Description Trip Limit Priority Status
Process Variable High-High | HI_HI LIM | HI HI PRI HI_HI ALM
Process Variable High HI_LIM HI_PRI HI_ALM
Process Variable Low-Low | LO LO LIM | LO_LO PRI LO LO ALM
Process Variable Low LO LIM LO PRI LO ALM
Deviation High DV_HI LIM | DV_HI PRI DV_HI ALM
Deviation Low DV_LO LIM | DV_LO PRI DV_LO_ALM

a o W o A v v o v A
M19190 2.4 mmmﬂmﬂaﬁmLL‘Ui‘VILﬂEJ’JGUaﬁﬂU BUEUTEULLANLABUNTEUIUNTT

Parameter Name

Function Block in

Used by/for

HI_ALM Multiple Function Block | Process Alarm parameter for analog OUT or PV parameter
depending on block

HI_LIM Blocks with HI_LIM Value that triggers alarm condition. Set by Process Engineer.

HI PRI Blocks with HI_PRI Priority of HI ALM. Set by Process Engineer or Host Software.

HI_HI_ALM Multiple Function Block | Process Alarm parameter for analog OUT or PV parameter
depending on block

Hi HI LIM Blocks with HI_HI LIM Value that triggers alarm condition. Set by Process Engineer.

HI_HI_PRI Blocks with HI_HI PRI Priority of HI_HI ALM. Set by Process Engineer or Host
Software.

LO ALM Multiple Function Block | Process Alarm parameter for analog OUT or PV parameter
depending on block

LO_LIM Blocks with LO LIM Value that triggers alarm condition. Set by Process Engineer.

LO PRI Blocks with LO PRI Priority of LO_ALM. Set by Process Engineer or Host Software.

LO LO ALM Multiple Function Block | Process Alarm parameter for analog OUT or PV parameter
depending on block

LO LO_LIM Blocks with LO_LO LIM | Value that triggers alarm condition. Set by Process Engineer.

LO _LO_PRI Blocks with LO_LO_PRI Priority of LO_LO ALM. Set by Process Engineer or Host
Software.

DV_HI_ALM Multiple Function Block | Process Alarm parameter for analog OUT or PV parameter
depending on block

DV_HI_LIM Blocks with DV_HI_LIM Value that triggers alarm condition. Set by Process Engineer.

DV_HI_PRI Blocks with DV_HI_PRI Priority of DV_HI_ALM. Set by Process Engineer or Host
Software.

DV_LO _ALM Multiple Function Block | Process Alarm parameter for analog OUT or PV parameter
depending on block

DV_LO LIM Blocks with DV_LO_LIM | Value that triggers alarm condition. Set by Process Engineer.

DV_LO PRI Blocks with DV_LO PRI Priority of DV_LO_ALM. Set by Process Engineer or Host

Software.
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JUN 3.2 Tiueudloflnesunsuvasmaruilunanisaiuangavgilugui 3.1

M1519% 3.1 Yegunsaingnsdsluiineudlodlaszunsulugun 3.2

Device Tag | Device Function Model Manufacturer
3144p Rosemount

TIT 501 Temperature Transmitter YTA320 Yokogawa
STT35F Honeywell

DIY 501 Fieldbus-to-Current Converter FI302 SMAR

4 ko Curre.nt-to—VoLtage Converter e Sangi

N (Thyristor Power Regulator)
SY 501 Digital-to-Analog Converter UNO R3 Arduino

9n3UA 3.2 Asueld TE (Temperature Element) unutwuigofgnngiiviine s
(Resistance Temperature Detector : RTD) #il#lun1snsaadnaraamgiilunszuiums 4
Anananuseuvemiaealil (Lamp) dvsunsuaiinaesoumainidiutansnanio TiT
(Temperature Indicator Transmitter) L 3144P, YTA320 %38 STT35F é‘fﬁLLamﬂugﬂﬁ 3.3
4 3.5 uaY mqmmﬁﬁmaﬁ@ﬂﬁﬁgﬂﬁﬂﬂé’qmm’m@m TIC (Temperature Indication
Controllen) iler3ouiisuiiudutihvsinende Setpoint (SP) Y@dMIAIUAL ANLOIFNAvEI
muAugnasluss DIY (Fieldbus Indicator Converton @aidugunsaluuasdnyanaiadia H1
\Junszua 4-2 mA Ju FI302 Taeil TY (Current-to-Voltage) unugunsainsidaluidi
(Thyristor Power Regulator) 3u SCR-A030 Favimihiidugunsalauaugarielunisaing
dynanssauled 45-220 VAC Tunisusuatunasatgliunvasaly éﬁ’aﬁumqmmﬁmaq
nszUINMsIARINANLSuvemasalrlaziUAsuLasmuAusIf LTI A UATal TY

sUTl 3.7 uanswuumshnssgunsaivesnaiudlunaniuaugunnd lneseazidentes
mngianillflunsgrsdagunsnififnsdaagUlddamansd 3.2
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UM 3.4 nsuainmasaninliianinau YTA320 ¥83uTemn Yokogawa

JUN 3.6 gunsalutasdyagyiladUaidunssuasu FI302 2930580 SMAR
wnansilwenasianulidmsunisidnuiionmsfnwintu leugralihluldusslesidunisdn

Lidnsdilas Msdu Bnnaiudilidawadiion wazaesdnedadudnvedenaisnassiidnisluly
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—

(0ooooon

ON/OFF Fan
Control Module

::lliiii
sé eeeeeee %
[Fe=memmre|
50 cm

e

a

JUN 3.7 wuuNsARATRUN SENAIUALIAANIIAIUAN N

Y

M13190 3.2 wazBgavungaunldendsluiuunsinnsgunsailugui 3.7

Number Device
1 Circuit Breaker
2 Power Connector
3 24 VVdc Power Supply
a4 Power Conditioner
& Wiring Junction Box
6 12 Vdc Power Supply
s ON/OFF Fan Control Module
8 Power Regulator (TY 501)
% Temperature Transmitter (TIT_501)
10 FI302 Converter (DIY_501)
11 Process Under Control
12 12 Vdc Fan

lunn9197 3.3 uansandnwe (Feature) NdAyvasgunsalvindinduilanda H1 Ny
lunanudlunanisaivauaumgiinauanslugun 3.1 lag Manufacture ID Y8aUTENENEALS
av3eazligniu vialagdl Fieldbus Foundation lugivun



M1319% 3.3 AauinwaeiddyvesgUnsalndntuilanta H1 Aldlunaiudlues

Feature 3144pP YTA320 STT35F FI302

Manufacture 1D 001151 594543 48574 000302

(Rosemount) | (Yokogawa) | (Honeywell) (SMAR)
H1 Profile 31PS 31PS 31PS Basic

32L 32LT 321 Device 101
H1 Devise Class Link Master Link Master | Link Master | Basic
Device Type 3144 0005 0101 0005
Device Revision 02 04 04 04
Capability Level 01 03 01 01
Physical Layer Type | 111 111 111 113

113 113

511
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d3u “H1 Profile Class” wansdailandunmsvinnuiaganvaznsagansiayaveasaunsally

seAutugunsaiflanta H1 dusessu (28] Faliauvanenall

Class 31 Lﬁuqﬁﬂiﬂj‘ﬁ'ﬁ Function Block Application Process (FBAP) Tunisviranuiu

Server kard19ILININNAUBNAIUNTE YN SNYIAIL

P yihwthiilu Publisher lunisdadayailsiduudon

S vihwthidu Subscriber Tunissuteyailenduuionain Publisher

C vy Client Tunssesvetoyann Server

Class 32

59UV (System Time Keeper) @3n35eyiidnwseail

L vty Link Master

T vhddidu System Time Publisher

Class 33
Class 34
Class 35

Jugunsaliisessuiladdu Client vos FMS

\Jugunsaifiseadufladdunisieu Link Master waz/vi3egunsnisnuiaives

\Hugunsalfisessuilsd®u Client vee System & Network Management

AEAU)

Jugunsainsessuileddu Bridge (4lun1siWounoiniavie H1 wag HSE 191

wenantl vlliavesgunsalseauilanvesndinduiladda H1 [29] augUuuunisinsaldanu

(Physical Layer Type) N1@10150AnAS I UNUNDUATI8AIENINN1TOBNLUULYALLUA H1 Al

Audaensy lnensiiaeigs (Power) vasdyaadninildlunisSu-detoyasiuiian

LLiﬂé’fumﬂﬂiauﬁaqﬂﬂiiﬁﬁﬂﬁﬁaﬂdﬂ “Intrinsically Safety” %38 1S Fsilunaluniseanuuy 2
lutnasaenuAe Entity Model wag FISCO (Fieldbus Intrinsically Safety Concept) Model
lawil Physical Layer Type 3 8ay18unsail
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Type 111 Standard-Power Signaling, Bus-Powered, Entity I.S.

Type 112 Standard-Power Signaling, Separate Powered, Entity I.S.
Type 113 Standard-Power Signaling, Bus-Powered, non I.S.

Type 114 Standard-Power Signaling, Separate Powered, Non I.S.

Type 121 Standard /Low-Power Signaling, Bus-Powered, Entity 1.S.
Type 122 Standard /Low-Power Signaling, Separate Powered, Entity I.S.
Type 123 Standard /Low-Power Signaling, Bus-Powered, Non I.S.

Type 124 Standard /Low-Power Signaling, Separate Powered, Non |I.S.
Type 511 Standard /Low-Power Signaling, Bus-Powered, FISCO I.S.
Type 512 Standard /Low-Power Signaling, Separate Powered, FISCO I.S.

3.3 N1992NLLUUNITNAADY

lunsnwisulsseduanudiAyresdygraudafiounsyvaunisvesilsnduvdend
msssuaUsgiiuiiauladeid

1. pauduiudseninaseduauddnresdyainudaiion (edudl 1 81 sedufl 15)
uayMIwansteavesAermaluilsiduuden Al flflunsnsaaiasulsnszuaunms

2. ANUFURUS TENINITEAUANNE AU Y IULISLF DU LLazmmﬁTumaﬁﬂ%’aga
NSUINFBUVATEVILNLLILA H1

Tums@nuldldnamiunanisamuguenmgiifiauandusui 3.1 edrassan1nzdivi
ThRndyaraudaielunisaumuaamgiidiegUamuauitled Tngldilsiduudondsgnain
Judheuuafn CF fuandlusuil 3.8 Siimsidentvundlaituudennelugunsnissduilad
H1 veswarudluaadLandun1iei 3.4 Tngfinisdendmua 3 asdieiuannisly
nswednnosgaumalinnmenandmivmsnnass elwldnanis@nwimuinguszasdi
Auald

Al

f—»{ BKCAL_IN IN

PID

ouT

CAS_IN

AO

BKCAL_OUT

. Fieldbus-to-Current Coverter

sUN 3.8 Hyiduudanlaezunsudmiuguaiunyiiledndenldlunsnaasy
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M157199 3.4 nsiuupnsilsiduudenaielugunsaldmsuguemunuitledlugui 3.8

Case Function Block Device Model Block Execution Time
Al 3144P 60 ms
1 PID FI302 67 ms
AO FI302 50 ms
Al YTA320 50 ms
2 PID FI302 67 ms
AO FI302 50 ms
Al STT35F 23 ms
3 PID FI302 67 ms
AO FI302 50 ms

910915799 3.4 Tunsdi 11Junisldnsuainpesinaunglisu Rosemount 3144P 489
U3 Emerson Tunsnsiadngumgivesnssuiunsialunu (Process Under Control) 34
= A o & o < = 1 a ¢ 1 ! & o
fnsdenmvuailaiduuden Al Negaislunsiuaiinmesiu Rosemount 3144P dyuilandu
I ¢ o & = ° § o < A 4
UABNNI5AIUAN PID wagilanduuaesn AO idendvuanientuvdeniiegaielugunsal
wUasdrygrailadvailunsyua wievinbilingssu-detoyauuy Scheduled Communication
Wies 1 asssiaranaan 1 unlasleda denldesuiglumden 2.3.3 daunisidenimuaileidu
=3 dd‘ dd‘ a A o & o <@ 1 a o dd‘
udentunsiln 2 wagnsain 3 Insidenimuailsiduuden PID waz AO WuLAEINUNTAN 1
Weawainisidesunisidendueilsiduuiion Al lneidenldanniuaiamessu YTA320
YBIUTHN Yokogawa WagnsIualnLmasIy STT35F ¥au3En Honeywell §1usunsaln 2

LALASAN 3 ANUAIAU

NI-FBUS Monitor

H1 Spur Wire

S

1 Junction
' Box

NI-FBUS Configurator

s

|
Power Conditioner

H1 Spur Wire
l . :
. .
. . —
H i g |
<ah —_— . A
% ‘j S .
F1302
3144P YTA320 STT35F
(Case 1) (Case 2) (Case 3)

a

5UN 3.9 Maveusegunsalluwniuug H1 dwmsunaiudlunanisaiunseumgd

Y
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U7 3.9 uansnsidensiogunsalluwnund H1 dwsunaudlunaniseugugumal
ldlunsueassfiednululsyifiuiiauls Tnednsldwenfurs NI-FBUS Confisurator Tu
n1sassgualvAuasiuaaIfakUsang 9 luilsiduuden wagld wendwas NI-FBUS
Monitor dmsunistiufinnssu-deoyafifniuuueietevonenums H1 Turuefidans
LAUFBUNTEUIUNT

3.3.1 M3l NI-FBUS Configurator Tun1sa$isguauauiilan [30]

U7 3.10 uanatisnsvestensus NI-FBUS Configurator 1esdu 4.1.1 Taeiidutos
favun 5 daudeity el

- @l 1 Configuration Tree Iudauiiuansninudonlossenitegunsaising 4 4
Mrualulusunsy

- @il 2 Function Block Application 1udrudilélunisassiladduudonlaozunsu
yosgUAUANiiieINs

- @il 3 Device Type Tree LHudruiiuansuilnuosgunsalseiviladveanniatu
Tladda H1 fansnsadentdlalulusunsy

- dhuil 4 Help Window Luduiiuanstayaiiduusslominglden

- dudl 5 Status Window LJudrufiuanideyaanmignioannznisinausis q ves
Tusunsu feil

1) Status Tab Lunisuansannnznisiauvedusunsuiinaselsniuusiiasta H1

2) Download Tab tunsuansaniiznisnndlnandeyaiitldimuslulusunsuluss

WwnUANanUd H1

- NEFBUS Configurator 41,1 - [iterta o Applicat
%3 File Function Block Application Configure View _Window Help _ =[x
[ Hide FBAP Grid || 7, Hide Help
[ IEN AT 1 [Loop Time=Tsee = [5tale Limt=1 EINRNIEY YT LN
-5 My System ZI 12 The Foxboro Company
£ interfaced-0 i TopWonkIne.
Network Parameters i@ TURCK
[ Schedule (G Tyce Valves & Controls
# Function Bleck Application [E) Valve Automation Div.
'8 interface0-0 ) VEGA
- = TIT_501 ) Welltech
£ DIV 501 1 WIKA 3
@ ResourceBlock (RB) B WTve
@ TransducerBlock (T) 5) Yamatake C:
@ TransducerBlock2 (T) 1) Yokogaw:
@ TransducerBlock3 (T) P 0001 - V- e
@ Displayl (D) 8 o003-p H
i@ DiagnosticsBlock (DT) 2 & 0005 - Te L4
@ FFAO9 (A0) £ 0006 - Ve
@ FFAO13 (A0) P 0007 - Valve
@ FFAO14 (A0) £ 0008 - Pressu itter -
@ FFPID22 (PID)
@ Block1 (A) (@ BLOCK “FFRIDZZ (PIDT”
@ Block2 (S) The Propottional Integral D erivative (PID] block i< key to many contral schemes. As long
@ Block3 (50) asan . the FI wilintzarate the erar, which maves the culputin a
@ Blocka M diect ot the
@ BlockS (AA) Black help - Dauble click or right dick on this tem to edit block parameters. This interface
can be used o tag the black and to alter parameters in the biack.
e — f
P

Ready 07/18/16 16:27:41

5UN 3.10 wilwinsvesandwis NI-FBUS Configurator Tun1sainaguaiuauuas

ANRUAAIF ILUS
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3) Error Tab 1umsuansmnufianaineig ¢ fintudafunruianainiiiotestu
gunsalsvuadvomnilnduiladdadideluwnums H1 wageufanaialunisfvuads
A1 (Configuration) MauUssiulufenisiiou (Warning) aannstdeulusunsu

4) Assignment Tab tlunisuanstoyaanurdmivtunounisimungealurisnan
J¥UUIN15¥191U (Online)

5) Device Live List Tab \Junsuanssianisgunsalssiivilaniioglu Live List lnedinig
ILane Device Tag tag Device ID 5914 Device Address

Funoundnlunisadsguenuauiilefidmsumsanululssfuiiauladogonduas N-FBUS
Configurator LUy Online Configuration mmmaqﬂlﬁﬁﬁﬁ

1. yhnsideuregunsaliing q faguil 3.9 wheustsdelnliudwarudlunanismuey
QIR

2. Wasuanzvosszuvludu Link Online Tnsadndds Take Online fiyauiives
TUsunsy

3. nsdanusdteamsdliuigUnsalindiaduiladvaiidoussluleniuud H
(Device Address) lagidonivuaailasening 20 i 247

a, ﬁwmiﬁmum%qﬂﬂiﬂ (Device Tag) ni3oTaudon (Block Tag) WuAnsuadames
oumiuazgunsniuvasdnyanamadsvadunsuasisinogisluguil 3.11 Aifmundogunsal

TIT_501 dwsunstuadininasonvniisu Rosemount 3144P
5. af19gunrvaniiledlaslddeyaninmisnei 3.4 lunisidendivuaileiduuiionain
gunIaisEAuNanly Configuration Tree WA3YIINITAIALNBLTONTEITOUADUNA-LB1ANA
| 6 v =3 [V 1 a Ao A [ ¢ v [ L4
sendileiduuiiondsitegnslugun 3.12 Alimsidendinuailsiduuien Al aangunsal
TIT 501 wagnsidonmmuailsiduuden PID waz AO 9angunsal DIY 501

[ Hide FBAP Grid

2
RN N e - T | %2 HOSL
&5 My System 4 |E s TS50 Paameler | Yae | Hep ray. 7 & 2 nes
@8 NI-FBUS [ L@ ResourceBlock15 (DR) FD_TAG TIT_S01 EmFD_TAG help - Device's physical nams () Anderson Instrument C
Network Parameters | L@ (STB) IDEVICE_ID O071513144-EPM-TE gROEVICE_ID help - Unique device iden = o p
& Sch | @ TransducerBlock26 (TB) Ml Device Properties - ! .‘ﬂ e [
-8 Block Application | L@ TransducerBlock27 (TB) D . 3
h - DI
5 1.0 @ FFALRMITLS (4) 0| Rosemountlnc. %
- @ FFALRMT17 (AD | Temperature Transmitter
ResourceBlock15 (DR) @ FFALRMT23 (AD CHNOLOGIES
@ TransducerBlock25 (STB) @ FFPID_RMT3 (PID)
- @ TransducerBlock26 (TB) .. @ FFPID_RMT4 (PID) 3144 ent
- @ TransducerBlock27 (TB) i@ FFISELX4 (ISB) (s s
@ FFALRMTI6 (AD @ FFSGCR3 (5CB) = S ems,
: ype Temperature Transmitter
@ FFALRMTI7 (AD {-@ FFARTHMS (ARB) Category Temperature ion
@ FFAL_RMT23 (AD) E @ FFSPLTRA (OSB) Model Name 344
-.@ FFPID_RMT3 (PID) -
~-@ FFPID_RMT4 (PID) H1Device Class  Basic Device
@ FFISELX4 (ISB) )
@ FFSGCR3 (SCB) MANUFAC_ID 0x001151
@ FFARTHMS (ARB) DEV_TYPE 03144
@ FFSPLTRA (OSB) y DEV_REV 0x02
- DIv_s501 R DD_REV 001
ResourceBlock (RB) = ITK Version 500
@ TransducerBlockd (T)
@ TransducerBlock2 (T) FEIED) LILEN
@ Transducerflock3 (T) Device ID 0011513 144-EPH-TEMP-0x24752008
@ Displayl @) Node Address 30 (0xte)
@ DiagnosticsBlock (DT)
@ FRAOE (40)
Get more from ‘website.
@ FFAOL0(A0)
@ FFAO9 (AO)
..@ FFPIDS (PID) <l Bl
End task configure primary timemaster  (19.34.17) =
aunloa 4 3

[Ready. [07/03/14 21:40:03
__ I ————eeTac
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6. ynnsivuaadnUsndfyluilsnduuden Al fladduudon PID wazilsnduuden
AO loglddayalumsnan 3.5-3.7 audiau ievinsauangamillunszuIuMsNangn
AuTeuvaaaen il lneimuntan)inyiin1sAIuAN SEMINg 40°C s 60°C AIiIBE1

Tugul 3.13

9

=] [Stale Limit = 1 S X4

S B L L QB L Y| B [oopTime=1sec
=5 My System -

=& NI-FBUS

2 Network Parameters

Schedule

¥ Function Block Application

% interface1-0

5 -~ TIT_501
@ ResourceBlock15 (DR)
@ TransducerBlock25 (STB)
TransducerBlock26 (TB)
TransducerBlock27 (TB)
@ FFALRMTI6 (AD
@ FFAI_RMT17 (AD
@ FFAI_RMT23 (AD
@ FFPID_RMT3 (PID)
@ FFPID_RMT4 (PID)
@ FFISELX4 (ISB)
@ FFSGCR3(SCB)
@ FFARTHMS (ARB)
@ FFSPLTR4 (OSB)
=+ DIY_501

@ ResourceBlock (RB)
@ TransducerBlockl (T)
@ TransducerBlock2 (T)
@ TransducerBlock3 (T)
Display1 (D)
DiagnosticsBlock (DT)
@ FFAOB (AQ)
@ FFAO10 (AOQ)
@ FFAO9 (AQ)
@ FFPIDI (PID)

|
|

|

IRl

@ FFAI_RMT16 (A

@ FFAOS (A0)

'——— CAS IN

OoUT
BKCAL OUT
[Alams P>

Trends ‘

JUN 3.12 fpgenisadisguaiupuiilefannisliileiduudenaan TIT_501 uag DIY_501

A13199 3.5 Mudsiidngluilsiduuden Al admualunisldsu TIT_501

Parameter Value

CHANNEL 1
XD SCALE

EU 100 60

EU O 40

UNITS INDEX 5

DECIMAL 2
OUT _SCALE

EU_100 100

EU O 0

UNITS INDEX %

DECIMAL 2
MODE BLK TARGET Auto
L-TYPE Indirect




A5 3.6 fwusiiddyluilenduuden PID Afwualunisldau DIY 501

Parameter Value

PV_SCALE

EU 100 100

EU O 0

UNITS INDEX %

DECIMAL 2
OUT SCALE

EU 100 100

EU O 0

UNITS INDEX %

DECIMAL 2
TUNING

GAIN 1.43

RESET 11.5 sec

RATE 5.6 sec
MODE BLK TARGET Auto
MODE_BLK NORMAL Auto

A15199 3.7 swusiiddgluilenduuden AO fifmualunisideru DIY 501

Parameter Value

CHANNAL 1
PV_SCALE

EU_100 100

EU 0 0

UNITS_INDEX %

DECIMAL 2
XD _SCALE

EU 100 20

EU O 4

UNITS INDEX mA

DECIMAL 2
MODE_BLK TARGET Cascade

MODE_BLK NORMAL

Cascade

43
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BKCAL OUT ;

PCAas N

BKCAL IN ) Alams B
P TRK N D Trends P
P TRK VAL
FF VAL
@ FFAOS (AO)
‘“—— CAS IN OouT b
BKCAL OUT
A s [
Trends

U 3.13 frpgrenisimuadisiuusluileiduuion Al anglugunsal TIT_501

@ TIT_501: FFALRMT16 (A) = 8] =

] Apply Values

™ Periodic Updates |2 (sec) 3:
00s Auto Manual

Diagnostics | Trends | Others | Block Information
Process Scaing | Tunng | Options | Alams

[FramwTeE) | B[ %4 B | G 8 ]

Parameter Value Type & Extensions
& @ XD_SCALE
EU_100 60 m
EU_D 40 m
UNITS_INDEX degC ]
DECIMAL 2 m
E @ OUT_SCALE
EU_100 100 o
EU_0 0 n
UNITS_INDEX % ]
DECIMAL 2 m
@ L_TYPE Indiect @
»
| ‘Wiite Changes Read All

44

7. asrvdounlaslaAaniusinsuas1siu lnepdn Schedule Tudau Configuration

Tree Aglnunlaslofaveusnuud H1 duanslugun 3.14 NduiusiugUauauiileAfiass

Fuulugudl 3.12

=& My System
=-&» NI-FBUS
4 Network Parameters
Schedule

@ FFALRMTI6 (A

%2 Function Block Application

z interfacel-0 » OUT
= -* TIT_501 | @ FFPIDY (PID)
@ ResourceBlock15 (DR) = F:_\%I;’l('w)

@ TransducerBlock25 (STB) > BK C:-\.L “out

TransducerBlock26 (TB) |
TransducerBlock27 (TB)

S Loop Time = 1 sec (optimized),
| @ FFAL RMTI6(AD)

JUN 3.14 fegananalasloifiavesguaiuauluguin 3.12 fasradume NI-FBUS

Configurator

M1597 3.8 aguunlasladavesenuud H1 Alglunaudlumanisevaneaumaidmsunis

Wonlinsuaiinwesgumnil (TIT-501) 31nd1GKERTS 3 56l

AN57199 3.8 WlAshoAavaseniuus H1 Akolunaiudlauwmand 3 Nl

Calculated Time for Scheduled | Actual LAS
Case | TIT 501 % Network Load
- Mocrocycle Communication Macrocycle
1 3144p 207 ms 30 ms 1000 ms 14.493%
2 YTA320 | 197 ms 30 ms 1000 ms 15.228%
STT35F | 170 ms 30 ms 1000 ms 17.647%
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917015197 3.8 Inedi Calculated Macrocycle fuwaaldannuasauanaaiildlunis
Usvananavesilenduuden (Block Execution Time) ¥asuaean Al Uden PID wazudan AO
é’ﬂawiumiwﬁ 3.4 uazAaan 30 ms datdulaanlunisdeaisuuy Scheduled
Communication Tagn1$a NI USB-8468 @svhuntindiiiiu LAS fashognauy

Al Time + 30 ms + PID Time + AO Time
(60 + 30 + 67 + 50) ms
207 ms

Calculated Mocrocycle (Case 1)

A1 % Network Load Auadlaarndnsiaiusenitaaaiinlunsdeansieyaiuu Scheduled
Communication #8%42947a1 1 u1lastaidanlaainnisaiuam (Calculated Macrocycle)
AIRENgLY

30 ms

% Network Load (Case 1) = T x100 % = 14.493 %

A3y (Default) vasunlaslodanisnanvonsnag NIFBUS Configurator Mmuslddmsu
n13n NI USB-8486 Tungyimtindl LAS fanwindu 1 sec ude 1,000 Tunsdiiidn Calculated
Macrocycle ffntfosndaansasu (1,000 ms) agldrrsilasleidasssiigunsal LAS 14
(Actual LAS Macrocycle) fimnwinfusndusy 1,000 ms

8. vhinsnmilvandeyalunisadigumunusiusieaiauusluilsiduudensn 4 A4
Tugumuau nlusunsuastugunsalseiufiadvesiladueawniuud H1 duandusuil 3.15
fanspanda Configura > Download Configuration 7 Tool Bar ve3lUsuNTY

[ Hide FBAP Grid || 2, Hide Help

oz sl s

B8 NI-FBUS
/[l Network Parameters

[ Schedule

3 Function Block Application

% interface1-0

* TIT_501 o o Download Configuration

ResourceBlock15 (DR) ‘ a8 i anbe
@ TransducerBlock23 (STB) | [Trends —— Ch e i and o aher
TransducerBlock26 (TB) | | — =
TransducerBlock27 (TB) fc -9
@ FFALRMTI6 (A]) @ FFPs P) 1 =
@ FFALRMT17 (AD | ‘V s
@ FFALRMT23 (AD i — N ouUT ‘
@ FFPID_RMT3 (PID) P Cas N [BKCAL OUT B
@ FFPID_RMT4 (PID) BKCAL IN, [Sams B o P 2
@ FFISELX4 (ISB) P TRK N D Trends B ¥ ek @ &
@ FFSGCR3 (SCB) W IRK VAL [ —
@ FFARTHMS (ARB) PEE AL T
@ FFSPLTR4 (OSB)

& oiv 501 Download Close Help
/@ ResourceBlock (RB) \
TransducerBlock1 (T) FFAOS (AQ) - - -
@ TransducerBlock2 (T)
@ TransducerBlock3 (T) —— CAS IN oUT b=
@ Displayl (D) BKCAL OUT
@ DiagnosticsBlock (DT) [Alarms
@ FFAOS (AO) Trends B
@ FFAO10 (A0) - 1 _l;l
@ FFAOQ (AOY hall 1K1 | b

End task Verifying all of the assigned success (09.51:27) |
End task kssigning success (09:51:34)
| _>lj
cady 06/14/14 09:52:44

9:52 AM
6/14/2014

B e ES s e aD

5UN 3.15 Mmegdramthsvedusunsuludunaunisanidlvan
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9. \iladoanisuaninanisviisruvesszuuly Online Mode Aandda Confisure >
Monitor agUsingwiiwing udandn Start Monitoring fauandluguil 3.16 Tnefdndenlunis
wananalvigldleiden 1iu Monitor Block Modes %3 Monitor Block Outputs sUudiu dau
U7l 3.17 uanashegravthenswedlusunsuiuaninanisvineuvesszuuly Online Mode

% File Edit Configure Zoom View Window Help
| O +ide F8aP Grid || 2, Hide Help

Q& B &L (R Y DD [nime-Te  <SEeln-1 Hhdoa[mARE &~ EEEEERS
& 5 My System a - |[=&@ ase
B-&2 NI-FBUS F @ Anderson Instrument Co.
- Network Parameters @ FFAL RMTI6 (A {5 ASCO Controls, LP
Schedule @ Auma
%3 Function Block Application A Monitor : Func.. () Beck Harold & Sons
% interfacel-0 . ) BEKA Associates
- 501 Merio st ool [F 3 s . @ eemnsa
ResourceBlock15 (DR) e — {) BERTHOLD TECHNOLOGIES
-@ TransducerBlock25 (STB) | ¥ Moritor ek Dutguts 5 Biffi talio srl
@ TransducerBlock26 (TB) T~ Mariter Block Inputs {3 Brooks Instrument
@ TransducerBlock27 (TB) 3 ) IV Monitor only wired paramelers i @ Buerkert
@ FFALRMTIG (A] p 17 Show Substatus | () Chemtrac Systems, Inc,
@ FFALRMT17 (A1) . e o & Cidra Corporation
@ FFALRMT23 (AD) = = = e @
-@ FFPID_RMT3 (PID) | 3 3 Draeaer i
@ FFPID_RMT4 (PID) . =
@ FFISELX4 (ISB) { @ BLOCK "FFAD8 (A0
@ RS o e s o e
. et : h‘dvrrpd st channel [CANNEL
-(=) DI¥ 501
ResourceBlock (RB) | @ mioseio) e e
@ TransducerBlockl (T) P 1 be used to ag the block and to aler parameters
@ TransducerBlock2 (T) L $Cas Iv) [ouT ™ in'the black.
i@ TransducerBlock3 (T} i 1% EEC-¥ ouT
@ Displayl (D)
@ DiagnosticsBlock (DT) ||
@ FFAOE (AQ)
@ FFAO10(A0)
@ FFAO9 (AO) 3
@ FFPIDS (PID) - i 1 _},J

End task configure primary timemaster (19:34:17)
"\Statusy Download {Errorsh AssianmenthLive Lty | «

0 File. Configure® Zoom ~View Window _Help, L AN ol d (Y F | 'l a[x]
[ Hi 7, Hide Help
[N IR [[oop Time = 1ssc —H1[Stak Limk= 1 H[r >0 = A {l@mso:mmea 00 @ BLOCK TR PMTIE ("
&5 My System 1 Apply Values The Anslog Input [41] block takes
1@ NIFBUS el — = - the manufaciurers inpul dala,
B oo @ FEAL RMITIS (A [FPALRMTIG (Al] selected by channel number, and
. Y \ e makes it avalable to other kunclion
g Schedule 121389 Good NonCascade] ™ Periodie Updates |2 (sec) = blocks at its output.
Function Block Application | |
; 005 |[Awe Marudl Block help - Double click or ight
4 interface1-0 e0od 4| s J click on this tem to edi: block
» TIT_501 | ol \ Othere ] Block Information | parameters. This interiace can be
ResourceBlock15 (DR) Process | Scsing | Tuning | Opiors | Alams | Diagnostes | o e Sl and 0 ke
@ TransducerBlock25 (STB) — T AR
@ TransducerBlock26 (TB) ‘Jmme = Fw s ] Y
@ TransducerBlock27 (TB) @ FFPIDS (PID) é\/ALuE oul12.1309 s
-.@ FFALRMT16 = . STATUS
oy A 1 e IN OUT P1.41607, Good Cascade QUALITY. Giood_NenCascade m
@ FFALRMTIT (AD AT [BECAT OOT SUBSTATUS NarGpecitis @
@ FFALRMT23 (AD B Cas vl EKC 4 LMITS NotLimited m |
@ FFPID_RMT3 (PID) 1 B OUT 1
@ FFPID_RMT4 (PID) g\/ALuE 121383 m
@ P s audiry Giood MonCascad
oad_NenCascade m
@ FFSGCR3 (SCB) Esussmms UnacknowledgedBlockalam @
@ FFARTHMS (ARB) LIMITS NolLimied
@ FFSPLTR4 (OSB) B @ XD_SCALE
DIY_501 ELTT00 &0
ResourceBlock (RB) L4 @ FFAOR(AO) Eiﬁﬂs e QD R
| =g
@ TransducerBlockl (T) | o oUT N DECHAL 5
@ TransducerBlock2 M 120813, Good Cascade R | D
@ TransducerBlock3 (T) T
@ Displayl (D) \wiite Changes Read All
@ DiagnostiesBlock (DT)
@ FFACE (A0)
... FFAOD10 (AD) e
P p— i v I4l |

End task configure primazy tinemaster (0964

€75
Begin task write blockmodes LINK "NI-FBUS". (03.54:55)
End task write blockmodes (03:54:55)

FEOMTIW ST
e Cive ot/ 141 |
IE]

5UN 3.17 Megdramtiavedusunsuiianinanisyinalu Online Mode
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3.3.2 n15l4 NI-FBUS Monitor Tunstuiinn1siu-dedagavuiaTatigiwniuud H1
(31]

gaWAW$ NI-FBUS Monitor annsathunldifientsnsiadey nmsufqaunnsosuasnns
Answvindudoya (Data Packet) lunisdoansdoyavuiadotsisniuud H1 uenaini
gordwtansatuiindeyalunisdeasssningUnsaiseduiiad wdoustsdinmstufiniaa
(Time Stamp) wazuanssalumtinitsvedlusunsuuvuianaiald Ui 3.18 uansmtising
(Main Window) 83 NI-FBUS Monitor Inedidautssnaundndsil

P24 NI-FBUS Moritor 14.0 - [Untited 1 -- No Board Selected] = B =
E‘ File Capture View Window Toolbars Help | —
—
M@ A0 EEEIEELREIES
Packet View a |~ Shatistics Vie
* Simple 1 2 :‘ I
" Decode I+
" Hex 3
Iv Time ™ Werbose
[~ LASATM
Iv FDL
[v FAS\SM
v FMS 3
¥ Hex|® ~
I~ Werbose
Iv asCI
Time Measured
|Absolute hd
4
-
id ]J »
R'_ead; X [(TEEEEENT | | AR \N _:Sto_p;;ed/ 1 1] |—Update_50n 0 [ | |—3:24 PM

SUT 3.18 wihsinawdnaas NI-FBUS Monitor

dauil 1 : Main Menu Bar iudungldvnuauisaidenlailaidunisinnusig 4 aes

TUsunsu
daufl 2 : Multiple Document Interface {udaugldauisanuiwenniinniglunis

wansnaldulyuatentnang tieuansdeyanisnfulunaniedtuldlaeinisisenntisig

goe31 “Filter Window”
dauil 3 : Packet View Toolbar tluguiyldaunsaidonsuuuudayaiiuaniua lagd

3 N4d0NAD WUU Simple WUU Decode wawiuy Heximal fauanisiagnelugun 3.19 A
3.21 MUAINY
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# NI-FBUS Monitor 14.0 - [PRL_1S -- No Board Selected]

T~

B File Capture View Window Toolbars Help |_ HE"x
DEH 208 #aQ00EEY AO®E |27 |

(_"‘ - 1- 648997 [0x1E] 15 DTS ( SEQ = 0x13 ) DTU_REQ (0sFF) UNCONF INFO_REPORT 0x6AD { STATUS = (xC0 VALUE = 40.0738 ) ﬂ 'Etatist\cs Wie
+ Simple = = = = = = v Bandwidth

2 - 00:00:00.71192 20 =7 INCON ATUS = ALUE = 39.735

— #2 - 00:00:00.711920 [0x1F] 17 0x1F20 == ? DT3 DTU_REQ (0xFF) UNCONF INFO_REPORT 0x39D ( STATUS = 0xC0 VALUE = 39.7359 ) & FMs

" Hewx #3 - 00:00:01.649027 [0x1F] 15 DT5 ( SEQ = 0x14 ) DTU_REQ (0xFF) UNCONF INFO_REPORT (x6AD ( STATUS = 0xC0 VALUE = 40.467 ) ¥ FOL

¥ Time #4 - 00:00:01.712091 [0x1F] 17 0x1F20 —= ? DTI DTU_REQ (0xFF) UNCONF INFO_REPORT 0x39D { STATUS = 0xC0 VALUE = 40.0738 ) I~ Werbose

II; \ESE\TM #5 - 00:00:02.649073 [0x1E] 15 DTS ( SEQ = 0x15) DTU_REQ (0xFF) UNCONF INFO_REPORT 0x6AD { STATUS = 0xC0 VALUE = 43.0313 )

v FASHYSM #6 - 00:00:02.711976 [0x1F] 17 0x1F20 = ? DTA DTU_REQ (0xFF) UNCONF INFO_REPORT 0x39D ( STATUS = 0xC0) VALUE = 40.467 )

¥ FMs

#7 - 00:00:03.649103 [0x1E] 15 DTS ( SEQ = 0x16 ) DTU_REQ (0xFF) UNCONF INFO_REPORT 0x6AD { STATUS = 0xC0 VALUE = 46.2608 )

#8 - 00:00:03.711989 [0x1F] 17 0x1F20 = ? DT3 DTU_REQ (0=FF) UNCONF INFO_REPORT (39D ( STATUS = 0xC0 VALUE = 43.0323 )

v HEHIS j #9 - 00:00:04.64913 [0x1E] 15 DT ( SEQ = 0x17) DTU_REQ ((0xFF) UNCONF INFO_REPORT 0x6AD { STATUS = 0xC0 VALUE = 50.7838 )

Verbose #10 - 00:00:04.712033 [0x1F] 17 0x1F20 = ? DTI DTU_REQ (0xFF) UNCONF INFO_REPORT 0x39D ( STATUS = (xC0 VALUE = 46.2608 )

v ASCI
Time Measured | #11 - 00:00:05.649163 [0x1E] 15 DTS ( SEQ = 0x18 ) DTU_REQ (0xFF) UNCONF INFO_REPORT 0x6AD { STATUS = 0xC0 VALUE = 33.0438 )
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Alarm Trip Limit Setpoint of Control
HI_HI 80% 56 °C 88% 57.6 °C
HI 60% 52 °C 68% 53.6 °C
LO 40% 48 °C 32% 46.4 °C
LO LO 20% aq °C 12% 424 °cC

A15199 3.10 NSLHAANZAYINIAAANTITHLAWADUNTLUIUNITINNANSIIN 3.9

NP7 3.9 WAL 3.10 N1531aRIANIENVNANITHILA UL I8aLDRR

Alarm Causes of Occurrence Priority Level

HI_HI Occurs when the PV increases | HI_HI PRI
above 56 °C

HI Occurs when the PV increases | HI_PRI
above 52 °C

LO Occurs when the PV decreases | LO_PRI
below 48 °C

LO LO Occurs when the PV decreases | LO_LO PRI
below 44 °C

[

2De

a

HI_HI : Aviueen Trip Limit 9vilifianisudafiouil 80% wseniaangil 56°C

o)

D

wazmunAA Setpoint Tigendnd Trip Limit 1 88% yi3efigamgil 57.6°C il
liAnnsudsfeumuseduaudfyifvundesuds HI_HI PRI

HI+ favadn Trip Limit fvinlmannisudadeudi 60% n3eiieamail 52°C uas
fsunen Setpoint Tigendnnisan Trip Limit 71 68% wseflgaumadl 53.6°C il
liAansudafeumuseduanuddyiifvuadiesuds HI PR

LO : muaR Trip Limit fvilviAnnsudaiioudl 40% viefigamail 48°C uay
fmundn Setpoint Wisandanasen Trip Limit 7 32% w%aﬁqmwgﬁ 46.4°C i
WliAansuiafeumuseiuanuddfifvundaesuus LO PRI

LO_LO : fwtumen Trip Limit vilsfAnnsudaiiousl 20% wiefigumail 44°C
wazimua Setpoint liin31nseAn Trip Limit 71 12% ﬁaﬁqmwgﬁ 42.4°C
dievhlAnnsudaieunusesuauddgifvuadiesuls LO LO PRI

3.3.4 maveasaieAneUsziuiiaule

Tunsmeaeailonwivssifuiaulalduvanmmaasadu 3 nsdifedu lnensmaaos
dusunnnsdifduneunsmasosiimilouty inafuilasunsuaiione foumgiialilunis
arvinAdulsnszuInns SuneunimeaeduusiasnsdazUlased
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1. yhnsienansuaiinmesoamgindeanmsldlunaiudlueg

U
¥

2. vnmsasagumuauilelaglduonduas N-FBUS Configurator sildasunelilu
vadei 3.3.1

3, yimsnueaAdauds * LIM (Trip Limit) fadudeulalunisudadeuluiiiuden Al
Tnglddoyaninansnadt 3.9 1Wu HI_HI_LIM = 80 uag HI_LIM = 60 fauansluguil 3.32

f @ TIT_501 : FFAI_RMT16 (AD) @m‘
Apply Values
[FrrvmeE) BN M |3 B e (2]
I~ PeiiodicUpdates  [2[sec] =]
Trends 1 Others [ Block Information |
Process ] Scaling ] Tuning | Options: Alarms Diagnostics I
Parameter Walue . o | Type |~
f @ ALARM_HYS 05% ERRar
@ HI_HI_PRI 0 Emar
@ HI_HI_UM 80 o
@ HI_PRI 0 maxg|
@ HI_LIM 60 ]
@ LO_PRI 0 mms
@ L0 LM 40 m
+ L0 LO PRI 4 i, 45 (N8
@ LO_LD_UM 20 o \
i -3
' ‘Wiite Changes I Read Al

[y

JUN 3.32 fegrmthenauden Al ludiunisasasmudsiiesdesiudyaaudaiiou

4. yiannsieniinuedygiandsiounssuaunisiaulalunismeaes lasdeniiay
UIZLANIINNITUABADULUY HI_HI UV HI WUy LO wazuuvu LO LO

5. MN1ININUAAIsEAUAINNAIAgveIdy I T RauNaula Tnsldaniinunfiay

Y U d‘ A 1 U U o w .7 ¥ A 4{' 4

JEAUMNIZAUN 1, 2, 3, ..., 14 Y30 15 duarszauanudfguesdygauiasioudy 9 i
MUUANAITEAU O

6. vmsfmvuaA U mg 138 Setpoint ¥8In13AIVANAMNYINEYINITARaN 19 d
nswduseulaglideyadnnmsnm 3.9

7. dunauazantuiina1sudstes Current va3dauus ALARM SUM Tuilsiduuden Al
wavloyadausaAiwlsges STATUS vaeduds PV luiladduuden PID (Feldna

1 a LY Y & v @ oA v =2 N

WwuReiuAIRaLUs OUT Tuilsdduudon Al wsiioazainlun1sduiinuan1snaassfiainise
dunansdsuwdasiievuluileiduuden Al waz PID Tunandeaiuls) dssaegialugud
3.33 kA 3.34 s UdIRU
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@ TIT_501: TIT_501_AL1 (A] =@ R
Apply Values |
|TIT_501_ A1 (A) Il - -] B e (2]
[V Periodic Updates !2[sec] 5:
005 [[Awo  Manual |
Process | Scaing | Tuning | Options | Alams | Diagnostics
Trends Others | Block Information
Parameter Value Type: ~
B @ ALARM_SUM .
CURRENT OxLo Alarm [eno] |
UNACKNOWLEDGED B Lolo Alm Unack | Lo Alm Unack |gm ‘
UNREPORTED BxiLolo Alm Unrep | Block Alm Unrejgm |
DISABLED £x10x0000 m -
< m L3
Wiite Changes l Read Al
L.

T ____ _ 4

SUT 3.33 sheeheiieinsuden Al Tuduensauys ALARM_SUM

Apply Values
|FEPIDA(PID)

l_- Pel‘luc_ic_Updatax -2-[s‘e::i‘ X 5:
00s “Amn Caseadel I'damall "

Diagnostics ] Trends ] Others ? Block Information |
Process | Sealing | Limits | Tuning | Options | Alams |

| Parameter | | Maue \ | o |4
E F'V Tl .1
évm_ue @50 4473 L
STATUS |
QUALITY Good. MonCascade
SUBSTATUS - UnacknowledgedCrtical®lam
LIMITS NotLimited E
O] >
Wiite Changes | Read Al
‘_ - L Sty el B - LY ] - =y _-

JUN 3.34 fhpgnmtivinsuden PID Tudiendauds PV

8. v sUuiindeyaniu-duuuiasetngludieseniraninsudsnounssuiunsingld
FoNALIT NI-FBUS Monitor siagn1sAnnsastoandesn1stufinuuy FPLASM Filter fiens
1% FMS Services Wuu Information Report é’fmam‘tugﬂﬁ 3.35

a 1 |

9. ¥11A15AMUAAT Setpoint ¥aINTISAIUANRAMATTTA1AU 50°C Litavinlva
gauniivenszuiunsagluanisunanliiinisudusien

10. 59n15UAsULYAIYRINTZUIUNTIRAEILUS PV Tuilsnduudan PID fenlndlAsa
AuALUImuLY

11. ¥igrn1snaaeslutunoud 5 - Junoui 10 lagluasua1szAuAIUEIAYVeY
S ATRTRIIETEEOL

12. vignsveasslutunaui 4 Insdsudygiaudaiounaulalunimaass auasu
nndeulafidesnisdnm

9
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p
1 Filter: Untitled 7 -- No Board Selected o |
FDL\ SM Fiter FMS Fiter | Fiter by Address |
[~ Al FMS PDUs
FMS PDU Types FMS Services
" Confim Request | ||V Information Report
I~ Unsolicited Status
c
Confim Response |y~ uent Notify
" Confirm Emror I Information Report With Type
& Uncorfimed I~ Event Notify With Type
" Reject
" Inttiate
Cear Al | CheckAl | Fide Fiter |

#
JUN 3.35 Mmsidenimuaviinvedgeialy FMS dwmsunistu-deloyavesdayaauuiaiou

3.4 NAN1IIVAABILALDAUIIUNE
3.4.1 AUFUNUSTENINITZAUAMUAIARY VDS IUKIAADUNITZUIUNITHALATS
uandaAuAnIUL

nsalil 1 anmslimuaiinmesgaumniisu Rosemount 3144P Tumsnsiaingamaidmiu
queuAdilefissguil 3.8 Wevhnisidendmuaiudsiieadesiunsudaieunszuiuns
AzlpmudunusssnineseAuANUEIAYYeId Y IULINADU (Priority Level) agn1sUans
YoAnuaniuz (Status Information) vesanys PV luilsdtuuden PID fsagulumisnad
3.11 Qziiulain Msudnsdanan el 2 LuUAe “Block Alarm” wag “Critical Alarm”
AMFUNIMNUATZAVUANEIAYVDITY Y UL AR D UAIBAITZAU 17 WAZAITZAU 8-15
auardu Tugudl 336 fagUil 3.39 wansfodrswaninaaesdildainasiivunszsy
auddnuesdyanaudafeulusedud 15 dmsunisudafiounssurumsuuy HHI wuu
HI WUU LO wagkuy LO_LO audndy avfiuliiilunisudadiounssuaunsi 4 wuu fns
uansdonuanIuEm3e SUB STAUS wasdails PV wilouffufie “Critical Alarm” wlofinng
MuuATEAUAMILEIAURId AR Ul uTE AR (19U Priority Level = 15)



59

A15199 3.11 AMUFUNUSIENING Priority Alarm wag Status Information §1%5UNITUWAS
ABUNTEUIUNITIINNT NI adinmaITY 3144P

Priority Status Information for Process Alarm
Level HI_HI HI LO LO LO
1 Block Alarm Block Alarm Block Alarm Block Alarm
2 Block Alarm Block Alarm Block Alarm Block Alarm
3 Block Alarm Block Alarm Block Alarm Block Alarm
4 Block Alarm Block Alarm Block Alarm Block Alarm
5 Block Alarm Block Alarm Block Alarm Block Alarm
6 Block Alarm Block Alarm Block Alarm Block Alarm
7 Block Alarm Block Alarm Block Alarm Block Alarm
8 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
9 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
10 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
11 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
12 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
13 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
14 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
15 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
1 @ TIT_501 : FFAL.RMT16 (AT).- Ty lc e w - I @ DIY_501: FFPID9 (PiD) o = S R
App;Va_lues o ‘ |A'—;’ y Values K13 " [ "] \
el O ECEEET fFFeios o) CEEEEEEIEE]
™ Periodic Updates m ‘ I I Peuod}c Updaies m
00s rAEo— Manual J 00s ]W Cascade[ Manuall
Trends | Others | Block Information It Diagnostics |  Trends | Others |  Block Information |
Process | Scaling | Tuning | Opiions Alams | Diagnostics " I Process ' Scaling | Limits | Tuning | Options | Alams |
Pa“’xix’q WS Value Type » ’ | | Parameter Value -
T Alsr B B PV
Eﬁﬂi?éﬁswmo o . = S || P2, —_—
UNREPORTED BufHiHi Alm Urirep [LoLo Alm U Alngm
DISABLED £r0x0000 @ b IEEH?&IIT:TUS , -
@ ACK_OPTION 0x0000 En - ' - LIMITS -
« m » | «! 1l »
‘Wiite Changes | Read All : | Wiite Changes I Read All J
| | |

(@) fus PV Tuuden PID

(n) fuus ALARM_SUM Tuuden Al

5UN 3.36 Mmeadramamnaaesntnainnistinsiuaiinmessy 3144P Wavun

Priority Level = 15 @uiuni

SWAAFOU HI_HI
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@ TIT_501: FFAL RMT16 = @ DIV_501 : FEPIDS (PID) =)
Apply Values App!y Values
FEAL_RMTI6 (&) PE #R 462 ane |FFPIDS[PID| | e 5|8 B2 | *2 (=
I~ Periodic Updates  [2(sec) = [™ Periodic Updates |2 (sec) £
005 _[[Awo Manual 005 [[Awo  Cascade| Manual |
Trends | Others | Block Information | Diagnostics | Trends | Others |  Block Information |
Process | Scaing | Tuning | Options Alarms: Diagnostics | Process ' Scaing | Limts | Tuning | Options | Alams |
Parameter Walue J Type » R
ALARM_SUM é’amﬁv | Value B
CURRENT BHi Alam m (1 VALUE ougea 1653 3@
UNACKNOWLEDGED M HiHi Alarm Unack | Hi Alm Unack | LoLo @@ STATUS
UNREPORTED M HHi Alm Unrep | Hi Alm Unrep | LoLo AlvEm QUALITY Good NonCascade
DISABLED m0:0000 @ ESUBSTATUS UnacknowledgedCritical&larm -
@ ACK_DPTION %0000 LIMITS NotLimited -
Wilte Changes [ Read Al Wiite Changes [ Read All
\ e E

(n) fuUs ALARM_SUM Tuuden Al

() Fankus

PV Tuuden PID

JUN 3.37 fegiranisnaaesilaannslonsualinmessu 3144p ainug

Priority Level =

15 @NSUNISHIWADU HI

— — . — I —
@ TIT_501: FFAI_RMT16 (AD) =i@| %) @ DIY_501: FFPIDY (PID) o|El] ¥
AppIyVaIues y . | & ApplyVaIues A A %
FFALRMTiB (4] | B mlﬁ] =] 3 ‘-' Bae IFPID&[PID] R =R =R S =
I FemdicUpdales 2 (sec) 3: f_ Periodic Updahes l2[5601 -l A% i
[Auo Manual 005 |[Adto | Cascade| Manual |
Tends | [ _oQthes o | Blookinfomston | Diagnostics |  Trends | Others | BlockInfomation |
Process [ Scaling I Tuning | Options Alarms Diagnostics Process l Scaling I Lifiks ] Turing I Options I Alams I
Parameter bt _J oo A FAY| | Type = o N
p ALARM_SUM [ ;’%:\;e'— Wi Voue =y B B
CURRENT BeiLo blaim m [ VALUE 27363 ‘
UNACKNOWLEDGED BLoLo Alm Unack | Lo Alm Unack | Block @ 8327363
UNREPORTED %110 Al Unrep | Lo Al Uinrep | Block A STATUS 1 %
DISABLED % 00000 @ QUALITY Good_NonCascade
SUBSTATUS UnacknowledgedCriticalélam
@ ACK_OPTION 00000 @ - LIMITS NotLimited v
[ "= ¥ < |.ﬂ: )
Wiite Changes [ ReadAl Wite Changes [ Read All
Y 1 [ LY n‘L <
(M) MILUT ALARM SUM Luugan Al () s PV luudan PID

JUN 3.38 fagunanivaaesiiliannsldnualinmessu 3144P oinug

Priority Level =

15 @nSunswasiou LO

TIT_501 : FFALRMTI6, o~ [SlEmess| [ @ ovsor: eeps (Pio) = 8 X
- = . kN |~
Apply Values 8 B = ! ApplyVaIues
[FFA_RMTIE A1) &2 ﬁ ﬁ B2 _-. % goe ERPIDS (P10} @ B e 4.
™ Periodic Updates |2 [sec) 3: i PenodlcUpdates 2 (sec) B
005 |[ao  Manual 005 |[Auo  Cascade| Manual |
Trends Others Block Infomaton | Diagnostics | Trends | Others |  Block Infomation |
Process | Scaling ] Tuning I Dptians Alarmns Diagnostics Process ] Scaling l Limits | Tuning | Options I Alarms |
Parameter |_Walue | Type » Paamater Vilie =
ALARM_SUM D 5PV ‘j
CURRENT BLolo Alam m
UNACKNOWLEDGED BrfLoLo Alm Unack | Lo Alm Unack | Block & £VALUE O12.1238
UNREPORTED LoLo Al Uriep | Lo Alm Unrep | Block Agmy STATUS
DISABLED £ 0+0000 @ QUALITY Good_NonCascade
i SUBSTATUS UnacknowledgedCriticaldlarm
@ ACK_OPTION 00000 - LIMITS NotLimited -
«[m » <« [om_]
Wiie Changes [ Read Al Wiite Changes [ Read All

(n) fuUs ALARM_SUM Tuuden Al

(@) fmUs PV Tuvden PID

JUT 3.39 freganammaasilaninnisiinsuainmessu 3144P Wedwiug

Priority, Level =

15 dmsunisudsiou LO LO
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nsdlil 2 9nmislimsuaiinmesenmniisu YTA320 vesuT¥W Yokogawa Tun1snsaatn
gaumaidmivguaiuauitlefdsguil 3.8 levhnisideninuadiuusiiAsadesiunisuds
HOUNTEUIUNTILLAAIUFUNUS TENINTEAUANNEIAY I IT Y LAY (Priority
Level) uagnisuansdonamuanIuy (Status Information) vesdauds PV Tuilsiduuden PID
FaagUlunsnsil 3.12 aiuldin msuansdonuaniugdl 2 wuude “Advisory Alarm” uag
“Critical Alarm” @195UNIIAIMUATEAUAMNEIAYVOITYQYIURILFOUAIBAITEAY 1, 3-7
uasziu 8-15 muddiu Tusudl 3.40 T 3.43 wansiegrmanisvaaeaiiléainnisimun
sedumuddresdua i wiouluseAu 1 seRufl 2 seufl 7 wazsedudl 15 dwmu
NSMTNADUNILUIUNITUUY LO LO e a1y agtiiuladn fnsuanidannuaniugunse
Status Information ¥@9@2uUs OUT vesilenduudaen Al alg “Advisory Alarm” way
“Critical Alarm” dmuseuarudfyvesdyaaudinioulusedud 1, 7 wasfisedu 15
audIfu druseRumddesda i nieulusedun 2 fldlalanunsadenladmsy
nuadames YTA320 Jsaenadesfiunansnaaesiinandunisndi 3.12

A1519% 3.12 AUFURUSTENI19 Priority Alarm way Status Information @1%5UN5UAS
IounszuINNITINNstdnsuadnmesTu YTA320

Priority Status Information for Process Alarm
Level HI_HI HI LO LO LO

1 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
2 N/A N/A N/A N/A

3 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
a4 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
5 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
6 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
7 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
8 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
9 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
10 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
11 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
12 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
13 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
14 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
15 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
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Loop Trme = Tsee =] [Stale Limt= 1 Hh+0(0[ARE &~ @ TI.501 - 11T 501_AIL (A) (=B
: ApplyValué Menus Methods
TIT_501_A1T (&l) === =R =10

¥ Periodic Updates ]2 (sec) = |

@ TIT_501_All ﬁ_u)

Tiends |  Othes | Methods | Block Infomation |
Process | Scaing | Tuning | Options  Alams | Diagnostics
Parameter | Value Type »
|
N [OUT P31.5042. Good Cascade: NonSpecific:NotLimited] @ ALARM_HYS 05% Har_
P Cas N [BRCAL OUTE @ HI_HI_PRI 0 mmar
BKCAL N, [Alams B>
P IRK N D Trends @ HI_HI_UM 80 !
ﬁmx VAL @ HI_PRI 0 mmar
Vi
B FF WAL @ HI_LIM 60
@ LO_PRI 1} mEma
@ FFAOS (AO) @LO_UM 0
'_.a ‘ |-wowoFR 1. e
CAS IN OUT
[BKCAL OUTQ 717 Good Cascade; NonSpecificNotLimited @L0_LOUM 2 ol |1
Tt « ] »

! ‘Wiite Changes Read all
!m——‘- —

U 3.40 freeanammeaesiilaainmsiinsuainmessu YTA320 weivun
Priority Level = 1 dusunisiaafiou LO LO

Loop Time = 1sec = [Stale Limit =1 il k> al=A R & &~ g o soLan @ = B8] = |
A ApEﬂy Valu:s M:nus M!Itvods 2
a 'rrr_jol_A.IlﬁAl) s o E

Pt Etrors : r - ‘
[OUT P 258552, Good NonCascade: Active A dvisory Al Notimited Wit i 1TT_501_AI:I‘ ‘
|
Alarms | The following erfo(s) octured when attempling to wits the isted palemehellsl
Trends A Note: Sometimes a parameter requires that the black to be set to 00S

mode before being written.

! 1)LO_LO_PRI - Error - NIF_ERR_EXCEED_LIMIT - Limit exceeded. [Evor Code =

Wite Changes Read all

11T

UM 3.41 e anammnasiilannistinsuadnimessu YTA320 wWeivun
Priority Level = 2 @msunisuiafiou LO LO

Az A VY o [y [ = = " ! Y o V ¥ 8% o/
wnasiiluwenasnanulidmsunisldanuienisAnwiviitiu lﬁJ@uﬂJW@IWUTLUELGUUﬁ”IEJGUMWMﬂTiWW

y ¥

LN?Tﬂﬁi‘lﬂ@ﬂ VAU aﬂmwmﬂmmmmmam bbee @BQQNBQGQLQW%QQL@ﬂﬁ?ﬁ%ﬂ@ﬁﬂ%%ﬂ?ﬁﬂﬂﬂl%
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Loop Time = 1sec | [Stale Limit = 1 HrdO W[=ARE Su- [ = TIT_501 : TIT_501_AIL (A) [
o | ApplyValues Menus Methods
@ TIT_SO1_AI1 (/
= (I%i) /\ TIT_S01_AI1 (1) B E o (7]
[OUT Pe128.1444. Good NonCascafle:Active AdvisoryAlamm:Nof Pl s m
Alarms
Trends F’ 0os Auto Manual
P 1
Tiends |  Othes | Methods | Block Information |
Fiocess | Scaing | Tuning | Opiors  Alams | Diagnostios
@ FFPID? (PID) Parameter Walue Type ~
| .
~ [OUT P427.7335_Good Cascade NonSpecific NotLimited] @ ALARM_HYS 05% mRar
PCAs N [BRCAL ou-rE @ HLHL_PRI ] mme|
— BKCAL IN Alamms B
PTRKND D [Trends @ HIHI_LIM 80 o
P TRK VAL @ HLLPRI 0 mma
B EF AL
@ HLLIM &0 m |
@ LO_PRI 0 mma
@ FFA08(30) @LO_UM 40 o |
§ l_g ‘ L0 L0 PRI 7 2 ma
CAS IN OUT
IEQJC.A.L OUT PM27.7338, Good Cascade:NonSpecificNotLimited] @L0_L0_UM 20 m
Alarms P 5 = :
Trends
] [ Wike Changes Read All

JUN 3.42 egnanisnaaesfilaannisidnuaiinmessu YTA320 Wedmun
Priority Level = 7 d1m3uni1siasdiou LO LO

Loop Time = T5ee 1 [Stale Limit = 1 Hir* O WIFARE &8 - (| @ Tr7.501 :TIT.S01.AIL(AD_ R =] =) |
4| ‘Apply Values . Menus Methods
@ TIT_S01_AIl (AD . — = o
TITLS0-AN (2] | B 6|t L= H [
JJ;)u‘r 4246774 Good NonCafcade:ActiveCriticalAlann:Not)imited] 7 Pabodo Undted2iee .
jAlamms
Trends B 005 || Ao Manusl
) b
Trends | Others | Methods | Blocklnformation |
Piocess | Scaling | Tuning | Opions  Alams | Diagnostics |
@ FFPIDY (PID) JiPatameter bttt e [ Yeue © 3 B B | Twpe -
; . |
p N JouT gso.rw Good Cascade NonSpecific NotLinited] @ ALARM_HYS 5% ERRar
P CAS N [BKCAL OUT @ HLHI_PRI 0 mma»
BKCAL IN [Alarms B»
PTEND D Trend o @ HLHIZUM 80 ]
P TRK VAL @ HI_FRI 0 mmar
FF VAL
@ HI_LIM 60 m |
@ LO_FRI 0 mma
@ FFA0S (A0) @ LO_LIM 40 o
,_a q < L0 L0 FRI 15 s maj
CAS IN OUT
[BECAL OUT yso_ 337, Good_Cascade. NonSpecific NotLumited] 1| |@Loto_tim 20
nu -
Alams AT »
Trends —
[ Wiite Changes 1] Read Al
T ———

JUN 3.43 fegmanisneassfiliannisldnuaiinmessu YTA320 Wedmun
Priority Level = 15 dsun1auasimou LO_LO

nsalN 3 MnNslEnsuadinmesaungiisy STT35F vasusen Honeywell Tun1snsiain

gumpiidmivguaiuauiileffsguil 3.8 ilevihmisidenimuadiuusiiieatestunisuds
LHaUNTTUIUNTTAELAAUEUNUS TEWINTEAUAMNEA Uy b 9tFiou (Priority
Level) uagn1suansdonamuanIuy (Status Information) vesdauds PV Tuilsiduuden PID
feagulumsnedl 3.13 aziuldinnisuansdenmaniugdl 3 wwuseiufe anius “Block
Alarm” @n1ug “Advisory Alarm” wagaaiug “Critical Alarm” @11 U1 nUATL AU
ANAIA VDI YIUUTURADUAITZAU 1-2 AISZAU 3-7 UAZAIIZAU 8-15 AILAIAU Iugﬂﬁ
3.4 faguil 3.46 uansinogamanisaaesdildannisimunsefuALd A ue sy
wdadoulusedudl 2 sedudl 7 wavsedudl 15 dmdunisudufieunssuiunisuuu LO LO
MUAINU ALTUIIENTLERITEANENUEYDIRALUS, QUT wesilenduudon Al daganiuy
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“Block Alarm” @a1ug “Advisory Alarm” wagaanug “Critical Alarm” a1ua1au %9

doandesnuranIsnaaaasUulunisen 3.13

A1519% 3.13 AUFURUSTENI19 Priority Alarm way Status Information @1%5UNTWAS

ABUNTEUIUNITIINNT NI UaTnmaITY STT35F

Priority Status Information for Process Alarm

Level HI_HI HI LO LO LO
1 Block Alarm Block Alarm Block Alarm Block Alarm
2 Block Alarm Block Alarm Block Alarm Block Alarm
3 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
a4 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
5 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
6 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
7 Advisory Alarm | Advisory Alarm | Advisory Alarm | Advisory Alarm
8 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
9 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
10 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
11 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
12 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
13 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
14 Critical Alarm Critical Alarm Critical Alarm Critical Alarm
15 Critical Alarm Critical Alarm Critical Alarm Critical Alarm

[[oon Time = Tse0, =] [l Link =1 Hr*ol9[mARE @ m - ?4 s;’: R

Trends P
US|

-] m_sox_.u‘ll(.w,

P
[OUT P{17.9585, Good NonCascade:UnacknowledgedBlockAlam:YotLimited

Alarms B

@ DIY_501_PID (PID)

Good Cascade:NonSpecific-NotLimited)

N [OUT B532777
P CASIN [BKCAL OUT B
peemsememay BRCAL IN Alamms P>
» TRK IN D [Trends P
P TRK VAL
P FF VAL
@ DIY_501_AO1 (AO)
L—— CAS IN OUT P
Trends P

%C.-\.L OUT guos*s.c od_Cascade:NonSpecific:NotLimited]
Alarms

-

|

[#-45) ASCO Controls, LP

Se Al i

#-) Anderson Instrument Co.

@ TIT_S01:TIT_501_AI1 (A o B8 X
[LapayVatves v
(EEEr Y I L EEID
[V Periodic Updates |2 (sec) |
f 00S W Manual
|
Process | Scaling | Tuning | Options \ Alarms | Diagnostics |
Trends Others [ Block Information |
Patameter Value Type & ~
B @ ALARM_SUM
CURRENT BrfLoLo Alar -
UNACKNOWLEDGED B LoLo Alm Unack | Lo Alm Unack |gm
UNREPORTED BriLoLo Alm Unrep | Lo Alm Urrep | igm
DISABLED £r0x0000 @m =
»
Wiite Changes Read All

M

5UN 3.44 fpgananmsnaaentnainnisiinsiualinwmesuy STT35F emmun
Priority Level = 2 dmiunisuaaiou LO LO
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Loop Time = Tsec == [Stale Limit = 1 Hlrd o % ALK & m-~ WAL
— |[# aee
= || @ & Anderson Instrument Co. 1
@ TIT_S0LALL(AD . 1) ASCO Controls, LP a
[OUT P{15.1225_ Good NonCascade: Unacknowled; - ED=ALLAL 5T = 1}
A B @ TIT_501: TIT_501_AL1 (AD) =
[Trends B [ Apply Values
—_——re—
frm_sor_al_1an =l 8 (7]
¥ PeriodicUpdates  [2[sec) =]
@ DIY_501_PID (PID) 005 |[auste  Manua
™ _ [oUT 527051 = = Piocess | Scaling | Tuning | Options | Alaims Diagnostics |
P Cas N [BKCAL DL'TE Trends Others | Black Information 1|k
BKCAL IN Alarms B 1
PEEND [Tt b S Vale Tipek)»
P TRK VAL CURRENT oLo Alar )
B EF AL UNACKNOWLEDGED ek | Lo Alm Unack g
UNREPORTED Unvep | Lo Alm Unep | g
DISABLED (=] il
i »
@ DIY_501_AO1 (AO) 11 Wite Changes Read Al
L—$cas ™ oUT .
-

JUN 3.45 fagranimaaesniliannisiinsualinmesiu STT35F Weivun
Priority Level = 7 d1miun1suasiiou LO LO

[Loop Time=1sec = [Stale Limit =1 ﬁ;”l?ﬁﬁ|ﬁ,.;‘:AﬂNi¢5-d < B a3
=3 ABB
@15 Anderson Instrument Co.

@ & ASCO Controls, LP
Govaina

@ TIT_501_AIL(AD

Fold T N
OUT P(16.5797, Good NonCascade: Unacknowled{edCriticalAlzrm N L imited]
N U

2

[Alarms e S L
Trends P ["Appiyvalues
el | TR TR BE e e e (7]

| ¥ Periodic Updates | [2lec) _ =]
00s Auto Manual

| Process | Sealing ﬂ Tuning I Options I Alarms ] Diagnostics |
1 Others

Trends Block Information E|
| Parameter o | | o "Value | Typed ~ :
| |@ @ ALARM_SUM u
FRENT BriLoLo Alam @
UNACKNOWLEDGED BLolo Alm Unack | Lo Alm Unack (gm
UNREPORTED B LoLo Alm Unrep | Lo Alm Unrep | iz
DISABLED 200000 o i
Ty, )
!
@ DIY_501_AO1(AQ) ‘Wiite Changes Read Al
CAS IN OUT p=

fﬁ_g.‘.-\l OUT PMD_Good Cascade-NonSpecificLowLimited]
[Alamms
Trends ;
% % Fy

5UN 3.46 Moganansnaaeftnainnsiinsiualiawmesiu STT35F emmun
Priority Level = 15 d@u5un13asiiau LO LO

=i

3.4.2 AMURUNUSTLNINTEAUAMUAIAYVBIF Y QY IULILF B UIAT AU LUNI T8
dayansudafauuuAIatiY H1
a3l 1 3nnslinsuainmesingamgisu Rosemount 3144P ¥a9uUTE" Emerson lu

w9
aada

NM39539Ineunll dwsuguaruauiiledaniuilasluida (38 Loop Time) Askandluguy

3.47 Wainanizndnisudusieuldinnisdufindeya (Data Packet) Yoddayay1aiuaaiiton
nszuIunIsUUATaYIwniua H1 lagldgensduls NI-FBUS Monitor luguil 3.48 uans
MegnngudeyavesdyaudasieunsruIunsiduninlaannsiruaalunisdudin

wUU Absolute Time luytieAunil.lulasiuni (Seconds: Microseconds) hazdinnshaninay
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Toyaluu Decode M15199 3.14 g 3.17 waASAIAILUY Absolute Time AduAinladmsu

| v ° & = & v Y] [
ﬂ'ﬁﬁ\iﬂﬁjﬂ‘ﬂ@ﬂuaﬂquﬂu 5 LWALNK "?NLﬂUﬂQNﬂ@yjasﬂﬂﬂﬁi‘gﬁqu%ﬂﬂLW'EJ‘NLL‘U‘U H|_H| WUU HI

WUU LO waguu LO_LO muaauy

W< temp contro
B File Edit

Config
[JHide FBAP Grid || 2, Hide Help

QO &8 %L 3LH F[Loomeeﬂ:ec gSl&Lmﬂﬂ

Hrd0 @A RE @ -

=-E My System
=& NI-FBUS
@ Network Parameters
Schedule
¥ Function Block Application
e

= = TIT_501
@ ResourceBlock15 (DR)
@ TransducerBlock25 (STB)
TransducerBlock26 (TB)
@ TransducerBlock27 (TB)
@ FFAI_RMTI16 (AD) |
@ FFAI_RMT17 (AD
@ FFALRMT23 (AD
@ FFPID_RMT3 (PID)
@ FFPID_RMT4 (PID)
@ FFISELX4 (ISB)
@ FFSGCR3 (SCB)

\
\
@ FFARTHMS (ARB) |

@ FFSPLTR4 (OSB)
et T \

a@ l-(esourceBlo(k(RB)
@ TransducerBlock1 ()

@ TransducerBlock2 (T) I
@ TransducerBlock3 ()
@ Displayl (D)
@ DiagnosticsBlock (DT)
@ FFAOS (A0)
@ FFAO10 (AO)
@ FFAO9 (AO)

@ FFAI_RMTI6 T\:)

fouT ?Sl 7733, Good NonCascade:UnacknowledgedCriticalAlamm:d

OUT D
Alamms P
Trends ‘
S
@ FFPIDY (PID)
|
N [OUT P30.7342, Good_Cascade:NonSpecific-NotLimit
P CASIN  [BKCAL OUT p»
sy BKCAL Npp  [Alams
PR IN D Trends ;’
P TRK VAL
FF VAL
@ FFAOS (A0)
CAS IN OL'TF]

[BKCAL OUT PM30.7919_ Good Cascade-NonSpecific:NotLimited
2 Alamms

:J.'!ends =

@ FEPIDY (PID) o [Tl

JUN 3.47 mieineved NI-FBUS Configurator tu Online Mode 31nn1sly 3144P
M19197 3.14 Aatlunisdeingudayadiuiu 5 WiALNAYRIFQIUMILABULUY HI_HI 910

nsldnyualinmesiu 3144P

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0..442730 0.505631 1.442759 1.505675 2.442790
2 0.555927 0.618792 1.555941 1.618806 2.556003
3 0.381054 0.444012 1.381084 1.444022 2.381113
a 0.018977 0.952146 1.014999 1.952146 2.015012
5 0.137513 0.200405 1.137527 1.200515 2.201037
6 0.338972 0.402002 1.339002 1.402015 2.339063
7 0.522538 0.586084 1.522597 1.585456 2.522595
8 0.280366 0.343525 1.280427 1.343328 2.280458
9 0.774012 0.836943 1.774011 1.837026 2.837063
10 0.078424 0.141303 1.078451 1.141353 2.078527
11 0.945763 1.008829 1.945761 2.008746 2.945839
12 0.756134 0.819252 1.756132 1.819745 2.756162
13 0.043770 0.980917 1.043816 1.980948 2.043834
14 0.615419 0.678198 1.615196 1.678209 2.615224
15 0.648997 0.711920 1.649073 1.712091 2.649073
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@ NI-FBUS Manitor 14.0 - [PRI_15 -- No Board Sel |

bF\Ie Capture View Window Toolbars Help

O i @ EH O BRE|?
Packet Viw{'ﬂ ABS_TIME - 00:00:00.648997 [{DDRESS _ 0x1E] LENGTH - 13
" Simple _EDT_DIS s PDU - DTU_REQFMS_PDU - UNCONF - INFO_REPORT
& Hecnde PRIORITY - NONEXIST INVOKE_ID - 0xFF
Chrs FINAL- NOTFINAL INDEX - 0x64D
PARAMETERS - SUB_INDEX - NONE
W Time FORMAT G DATA-
[ LASATM SD RETRANS - FALSE C042204B93 | BK
g ;Eé\sm SD_ACK - FALSE DECODE - { STATUS = 0xC0 VALUE = 40.0738)
o SD_TIMELINESS - FALSE
SD_NDS - 0x13
B2 2B T - 00:00:00.711920 [JDDRESS - 0x1F] LENGTH - 17
EDL_PDU-DT3 EJ5 PDU-DTU REQFMS PDU- UNCONEF - INFO_REPORT
¥ Hex|® =l SOURCE-0xlF20 INVOKE ID - 0xFF
[ Verhose PRIORITY - TIME_AVAIL INDEX - 0x39D
[V ASCI FINAL - NOTFINAL SUB_INDEX - NONE
Time Measured PARAMETERS - DATA-
(Absolte - FORMAT G CO421EF188 | B..
—] SD_RETRANS - FALSE DECODE - { STATUS = 0xC0 VALUE = 30.7359 )

SD_ACK - FALSE
SD_TIMELINESS - FALSE
SD_NDS - x2

ADDRESS - 0x1E] LENGTH - 13
_PDU - DTU_REQFMS_PDU - UNCONF - INFO_REPORT
~NUNES INVOKE_ID - 0xFF
FINAL- NOTFINAL INDEX - 0x64D

FDL_PDT - DTS F:

PARAMETERS - SUB_INDEX - NONE
FORMAT G DATA-
SD_RETRANS - FALSE C04221DE36 | BlL6
SD_ACK-FALSE DECODE - ( STATUS = (xC0 VALUE = 40.467)
SD_TIMELINESS - FALSE
SD_NDS - 0x14

B Bt DRESS - 0x1F] LENGTH - 17
FDL_PDU-DT3 FAS PDU-DTU_REQFMS PDU - UNCONF - INFO_REPORT

e D =k INVOKE_ID - 0xFF

PRIORITY - TIME_AVAIL INDEX - 0x39D

FINAL - NOTFINAL SUB_INDEX - NONE

PARAMETERS - DATA-
FORMAT G C041204B95 | BK

SD_RETRANS - FALSE DECODE - ( STATUS = (0xC0 VALUE = 40.0738)
SD_ACK-FALSE

5D_TIMELINESS - FALSE

5D _ND& - (x3

Packets 4StalisticsLive ListrSchedules 4

5Ufi 3.48 niiwisues NI-FBUS Configurator iuansinatnangudeyaiilsiannld 3144p

A1999 3.15 Avalunisdingudayadiuin 5 wienavesdya adufouL Uy Hi 99013

Tinsmatinmasgu 3144P

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.357226 0.420080 1.357224 1.420126 2.357269
2 0.767790 0.830723 1.767819 1.830707 2.767849
3 0.370912 0.433724 1.370849 1.433723 2.370912
a 0.708719 0.711695 1.708749 1.711645 2711721
5 0.396508 0.459468 1.396554 1.459453 2.396584
6 0.857589 0.900500 1.857620 1.920610 2.857649
7 0.629146 0.692156 1.629175 1.692203 2.629206
8 0.096139 0.159046 1.096183 1.159095 2.096213
9 0.184929 0.247965 1.184958 1.247978 2.184988
10 0.644063 0.706924 1.644146 1.707160 2.644151
11 0.488022 0.550916 1.488052 1.550959 2.488081
12 0.757738 0.820641 1.757800 1.820687 2.757830
13 0.230382 0.293272 1.230412 1.293420 2.230441
14 0.075817 1.012855 1.075709 2.012853 3.075752
15 0.708745 0.771086 1.708792 1.772460 2.708853
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M15197 3.16 Availtunisdengudeyadiuau 5 uianavesdygyiandusiouluy LO 910
nslimsuaiinmeiiy 3144P

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.077477 0.140367 1.077506 1.140416 2.077550
2 0.388646 0.451637 1.388673 1.451589 2.388719
3 0.488865 0.551805 1.488909 1.551946 2.488941
4 0.703215 0.766816 0.703261 1.766289 2.703290
5 0.261508 0.324426 1.261536 1.324441 2.261566
6 0.290821 0.353708 1.290852 1.352839 2.290882
7 0.356311 0.419206 1.356355 1.419252 2.356385
8 0.175772 0.238683 1.175866 1.238761 2.175863
9 0.362566 0.425459 1.362613 1.425504 2.362641
10 0.419437 0.482438 1.419467 1.482418 2.419569
11 0.224786 0.278722 1.224827 1.278721 2.224858
12 0.369694 0.432696 1.369738 1.432645 2.369767
13 0.443241 0.506109 1.443240 1.506156 2.443267
14 0.719753 0.782678 0.719816 1.782690 2.719845
15 0.452455 0.516083 1.452513 1515397 2.452513

A13197 3.17 Aaailunisdingutoyadnuin 5 uianaveddyyIuudufiousuu LO LO

1NNITINSIUETNNDTTY 3144P

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.219336 0.282375 1.219366 1.282265 2.219396
2 0.150717 0.213600 1.150780 1.213667 2.150777
3 0.126954 0.189474 1.126559 1.189553 2.126573
4 0.887997 0.946845 1.887992 1.946985 2.887033
5 0.815902 0.878868 1.815931 1.878852 2.815978
6 0.640288 0.703164 1.640317 1.703303 2.640380
7 0.700508 0.763563 1.700583 1.763550 2.700536
8 0.341962 0.404841 1.341927 1.404824 2.342019
9 0.514199 0.577161 1.514208 1.577209 2.514280
10 0.516954 0.579828 1.516983 1.579843 2.516981
11 0.731951 0.794967 1.732045 1.794917 2.732044
12 0.224933 0.287950 1.224963 1.287967 2.225026
13 0.747845 0.810786 1.747878 1.810832 2.747956
14 0.397433 0.460306 1.397511 1.460354 2.397542
15 0.579980 0.643117 1.580042 1.643003 2.580071
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1N 3.14 azdiuldin mnmslinsuaiinmesiu 3144p lunmsnnaingumgiives
Qﬂmuquﬁlaﬁﬁﬁmiﬂszmaﬁuwﬂmlmﬁaw%a Loop Time 1Ay 1 3u19 (W50 1,000
ms) Lﬁ"e)Lﬁ@é’mmmeLﬁ”qLﬁauﬂ5zmumiLLa’"J%ﬁmsﬁﬁaagaﬂmﬁaLaau 2 adilu 1 Fraan
11lATLYLAARI0E1LTU 91NN1TAIMUAAIINEIAYVOIFY 1L ALADY Priority Level = 1
nsdsdoyauiiang #1 uiAne #3 wazuiinng #5 IAud19vewIaIlssunn 1 3uni
(0.442730 lalas3un®, 1.442759 lulasiund, 2.442790 lulasIudl Aua1au) wagnIsas
naudeyaufining #1 wazufiouns #2 foendn 1 3unit \udu uenand nmstwuadsedy
mméﬁﬁ’ayuaqél’zymwzuLL%&Lﬁauhjﬁwaaia%ﬁwmuﬂ%y’w'%ammﬁiumidafﬁagamm%’qLaauiu
$10981 1 alaslafa Twiweadertu wanisnaaesiilddauandlunsed 3.15 81 3.17 §
AdenAdeItUNaNTMInaRITildaInNmseTl 3.14
nsald 2 1nnnslinsuadamesiagumgliiu YTA320 lunisnsraingangl dnd
qumuauitlediflunlasleifa (3e Loop Time) fauandlugud 3.49 eiAnan1nefidinng
wdsieulavinistuiindaya (Data Packet) Uo4d ey 1 AOUNTEUIUNITULATBYIY
wnwud H1 Tneldaemsiuas NIFBUS Monitor Tugudl 3.50 uansdaagiandudoyaves
Fuaaudufeunssurunmsivufinldainmsiinuanatlunistufinuuu Absolute Time
Tuniaeiuni.lulasiunil (Seconds. Microseconds) waziin1suaningudayaiuy Decode
157991 3.18 1a 3.21 UARSANLIAMUY Absolute Time ATudinlddmiunisdsnguieya
$1uau 5 witaune Fadungudeyavesdyaiamdadouiuy HiHI LUy HI LUY LO wagiuy
LO_LO gud sy

P2 fep T NFOUS
E File__Edit Configure
| CIHide FBAP Grid || 2, Hide Help

AR R TR I

Zoom SView sWin

E-& My System
=& NI-FBUS 15 @ TIT_S01_ATL (AD

4 Network Parameters |

Schedule i1 [OUT ?l: 43

%2 Function Block Application | Alarms

' interface1-0 td Trends P>

=& DIY_501 B o A
@ ResourceBlock (RB) ;
TransducerBlock1 (T) | @ FFPIDY (PID)
TransducerBlock?2 (T)
TransducerBlock3 (T) » N [OUT PH11.5215. Good Cascade:NonSpecific:-NotLimited
@ Displayl (D) ) P CAS IN| [BKCAL OUT p»
DiagnosticsBlock (DT) ' ——«smm Alams B
@ FFAOS (AO) [ P TRK IN D Trends ;'
@ FFAO10 (A0) i P TRK VAL ‘
@ FFAO9 (AO) FF VAL ’
@ FFPIDI (PID)
@ Blockl (A)
@ Block2 (S)
@ Block3 (SO) 3
@ Blockd (D S SN GO
LERELY el CAS IN [oUT B>
c Y [BKCAL OUT Pq160.

@ TIT_501_RB (RB2) |y —
TIT_501_TB (YTATB) Trends
@ TIT_501_AlL (A]) ]
@ TIT_501_AI2 (AD
@ FFAI_RMT24 (AD
@ FFAI41 (AD hJ

JU# 3.49 nilwinsves NI-FBUS Configurator Tu Online Mode 3115ty YTA320
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M15°99 3.18 Avianlunsdsngudeyadiuiu 5 winnavesdyaaudafoutuy HIH 910

nslmsuainmeiiu YTA320

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.993497 1.993623 2.993622 3.993615 4.993611
2 N/A N/A N/A N/A N/A
3 0.224045 1.224038 2.224037 3.224151 4.24153
4 0.195409 1.195408 2.195533 3.195531 4.195657
5 0.201407 1.201405 2.201401 3.201526 4.201524
6 0.907103 1.907102 2907227 3.907226 4.907224
7 0.562597 1.562593 2.562589 3.562715 4.562713
8 0.867031 1.867029 2.867028 3.867151 4.867149
9 0.565355 1.565351 2.565476 3.565474 4.565471
10 0.564097 1.564095 2.564149 3.564149 4.564208
11 0.582719 1.582714 2.582713 3.582709 4.582839
12 0.168474 1.168469 2.168462 3.168591 4.168588
13 0.049411 1.049410 2.049405 3.049399 4.049528
14 0.040544 1.040669 2.040667 3.040664 4.040659
15 0.292257 1.292381 2.292377 3.292372 4.292366

g s Monior 140 - PRLES - TioBowe selededT TN DS

& Fite  Capture

View  Window chlbar’;‘Ha\p

O e

Lo #n@on BEF A0 (RE?

’—F'ackel Wie
£ Simple |

1 -ABS_TIME - 00:00:00.202257 [AJID'RESS - 0xF5] LENGTH - 15
i

EDL PRI DI:

' Decode |
 Hex |

I Time
I~ LASSTM
¥ FDL
¥ FASASM
M FMS

PRIORITY - NONEXIST
FINAL - NOTFINAL
PARAMETERS -
FORMAT G
SD_RETRANS - FALSE
SD_ACK - FALSE
5D _TIMELINESS - FALSE
SD NDS - x7

| PDU- DTU_REQEMS PDU - UNCONF - INFO_REPORT
INVOKE_ID - 0x0
INDEX - 0xFA$
SUB_INDEX - NONE

DATA-

3C42A9CC6B | B.k
DECODE - ( STATUS = 0x8C VALUE = 84.8993 )

#1-ABS_TIME - 00:00:01.292381 [AJ)DRESS - 0xF5] LENGTH - 15
LA

IDL PRI _DIS

¥ Heslg |
I Werbose
Iv ASCl

Time Measuied
‘Absolute e

PRIORITY - NONEXIST

FINAL - NOTFINAL

PARAMETERS -
FORMAT G
SD_RETRANS - FALSE
SD_ACK-FALSE
£D_TIMELINESS - FALSE
SD NDS - 0x8

. PDU -DTU_REQFMS_PDU - UNCONT - INFO_REPORT
INVOKE_ID - 0x0
INDEX - 0xFAS

SUB_INDEX - NONE

DATA-

8C42A9F3 3F | B.2
DECODE - ( STATUS = 0x8C VALUE = 84.9849 )

#3-ABS_TIME - 00:00:02.292377 [AjIDRESS -0xF5] LENGTH- 15

PRIORITY - NONEXIST

FINAL - NOTFINAL

PARAMETERS -
FORMAT G
SD_RETRANS -FALSE
5D _ACK -FALSE
SD_TIMELINESS - FALSE
SD_NDS - 0x9

=8 PDU - DTU_REQFAMS_PDU - UNCONF - INFO_REPORT

INVOKE_ID - 0x0
INDEX - 0xFA8
SUB_INDEX - NONE

DATA-

8C 42443016 | B.O.
DECODE - ( STATUS = 0x8C VALUE = 85.0939 )

PRIORITY - NONEXIST

FINAL - NOTFINAL

PARAMETERS -
FORMAT_G
SD_RETRANS - FALSE
5D _ACK - FALSE
SD_TIMELINESS - FALSE
5D_NDS - 0xA

#4-ABS TIME - 00:00:03.292372 [ADDRESS - 0xF5] LENGTH - 15

| PDU-DTU_REQFMS_PDU - UNCONF - INFO_REPORT
INVOKE_ID - 0x0
INDEX - 0xFAS
SUB_INDEX - NONE

DATA-

8C42AA8093 | B..
DECODE - ( STATUS = 0x8C VALUE = 85.2511 )

#5-ABS_TIME - 00:00:04.292366 [ADDRESS - 0xF5] LENGTH - 15

FDI. PRIL_ DTS S
Packels, Schedule, «

PD-DTT REOFMS POIT- TINCONF - INFO RFPORT

JUN 3.50 wengves NI-FBUS Monitor Mikanssiaganaudauanltiainnislyd YTA320
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I uaiomeiiu YTA320
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Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.180933 1.181059 2.181054 3.181181 4181177
2 N/A N/A N/A N/A N/A
3 0.930908 1.930907 2.930903 3.930899 4.931025
4 0.260255 1.260253 2.260249 3.260247 4.260372
5 0.947134 1.947130 2.947130 3.947123 4.947251
6 0.633443 1.633441 2.633563 3.633563 4.633559
7 0.705375 1.705373 2.705370 3.705495 4.705493
8 0.253957 1.253950 2.254068 3.254066 4.254065
9 0.659229 1.659226 2.659226 3.659349 4.659347
10 0.007779 1.007902 2.007899 3.007899 4.007897
11 0.168739 1.168863 2.168861 3.168859 4.168985
12 0.996375 1.996373 2.996370 3.996368 4.996365
13 0.191813 1.191809 2.191807 3.191803 4.191929
14 0.046841 1.046839 2.046964 3.046963 4.046960
15 0.336911 1.336908 2.336907 3.336905 4.337031

a 1 1 1 ¥ o < LY Y A
M99 3.20 mL’Jaﬂumimﬂqmagammu 5 WNALNAYDNEYUIULIILADULUU LO 91N

nskivsuaiinmeiiy YTA320

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.266139 1.266135 2.266134 3.266257 4.266255
2 N/A N/A N/A N/A N/A
3 0.491313 1.491309 2.491306 3491302 4.491425
a4 0.250556 1.250552 2.250549 3.250547 4.250671
5 0.640876 1.640872 2.640995 3.640993 4.640989
6 0.673102 1.673099 2.673226 3.673219 4.673344
7 0.624696 1.624688 2.624684 3.624684 4.684803
8 0.312068 1.312063 2.312185 3.312181 4.312180
9 0.461280 1.461278 2461272 3.461397 4.461396
10 0.980137 1.980134 2.980130 3.980255 4.980249
11 0.251231 1.251227 2.251224 3.251221 4.251345
12 0.874696 1.874688 2.874809 3.874807 4.874806
13 0.343038 1.343036 2.343030 3.343157 4.343153
14 0.440031 1.440027 2.440025 3.440022 4.440147
15 0.058197 1.058196 2.058196 3.058318 4.058315
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A15197 3.21 Aatlunisdingudeyadiuiu 5 uiirnavesdyaimudufiousuu LO LO
NN NI IUETANTIU YTA320

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.560586 1.560710 2.560710 3.560705 4.560701
2 N/A N/A N/A N/A N/A
3 0.522281 1.522279 2.522403 3.522399 4.522397
4 0.634454 1.634420 2.634544 3.634541 4.634537
5 0.061481 1.061603 2.061601 3.061597 4.061594
6 0.272151 1.272147 2.272144 3.272267 4.272265
7 0.777781 1777778 2777772 3.777896 4.777893
8 0.539955 1.539950 2.539947 3.540071 4.540068
9 0.349219 1.349214 2.349338 3.349334 4.349331
10 0.827337 1.827373 2.827368 3.827493 4.827492
11 0.377047 1.377174 2.377169 3.377163 4.377288
12 0.099995 1.099992 2.100113 3.100109 4.100107
13 0.363353 1.363347 2.363347 3.363343 4.363465
14 0.585241 1.585238 2.585235 3.585359 4.585355
15 0.983720 1.983711 2.983707 3.983834 4983831

91997991 3.18 asiifuliin annislimuatismesiu YTA320 lunmsnsaingumnives
qumuaudileAfisinisussuiaseunlaslafasziivie Loop Time Ay 1 3unil leiin
dyaauILRoUNTEUIUNTUMIIEINTAIaYANTUILABY 1 sy 1 daaaanaiasloia
AI9EIYU I1NNTAINUAAINAIATYVBIFY QY IMMIUFOU Priority Level = 1 n1sdsdaya
wiALne #1 fuiaLng #5 Sauatevesaaiuszana 13U (0.993497 lulasiund,
1.993623 lulas3un9, 2.993622 lulasiuai, 3.993615 lulas3ulyl uas 4.993611
lulasiunit mudadv) Wudu wenand NSATNUAAITEAUAIILAIA DI I UL RO Y
lﬂﬁmaﬁiafﬁmuﬂ%y’w?ammﬁiuﬂﬁﬁaﬁﬁaga nsudasoulugasnan 1 Wlesleda Tuviues
et nansvaaesiildfewandlunisned 3.19 i 3.21 finuaenndesiu nan1smaaesdl
§anensnedi 3.18

n3difl 3 Mnnsldmsuaiinmesinonmgiisu STT35F 3144P lunsnsiainguvndl dmsy
qumuauiiledniunlaslufa (M3e Loop Time) Winfu 1 sec fauandlugud 3.51 loidn
amwﬁﬁmSLLa’iqLﬁauié’ﬁm'ﬁﬁuﬁﬂﬁﬁaga (Data Packet) U998y ALADUNTZUIUNNS
vuaTevstwaud H1 Tngldvensinas NI-FBUS Monitor Tugudl 3.52 uansfnogengs
%a;ﬂammﬁmmmﬁqLﬁauﬂizmumiﬁﬂ’uﬁﬂiﬁammsﬁmumLaaﬂumiﬁuﬁﬂLLUU
Absolute Time Tuntie3u1#.1ulAs3u19 (Seconds. Microseconds) kaziin1shaningy
foyauuy Decode M3l 3.22 fia 3.25 wansAIAUY Absolute Time Auiinlidmsy
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nsdengudoyadiuau 5 wiane Judunqudeyavresdygraudasiounuu HHI wuy HI
WUU LO Waghuu LO_LO aud1diu
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Window Help

| CIHide FBAP Grid || 2, Hide Help
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Q@ & & L L IVYE Q| @ G [oopTime-Tsec -~ [Stale Limit {1 HirndB | 9mARE|&
=53 My System
=-&2 NI-FBUS
@ Network Parameters TIT_501_AI 1(AD)
hedul
B e [OUT DY 122232, Good NonCascade: UnacknowledaedAdvisors Alum Not
‘¥ interfacel-0 A

_501
RS-009A7467 (RB2)

TIT_501_Al1 (AD)

TT402_BLK_2 (STT35FTB)

----- NO TAG ----- (PID)

=& DIV 50T
@ ResourceBlock (RB)

Trends

P CAS IN 1 [BKCAL OUT p»

‘ @ FFPID? (PID) |
N [OUT Pq7.79673. Good Cascade: .\'onSgec:ﬂc*.\'olLumtedl

FB'?UC.-\.L OUT PM{5.0229, Good Cascade:NonSpecificNotLimited]
% Alamms P

TransducerBlock1 (T) 9> BRCAL INp S fAllams
@ TransducerBlock2 (T) B TRK IN D [Trends P
@ TransducerBlock3 (T) > T”“"-‘“

@ Display1 (D) FF VAL
DiagnosticsBlock (DT)

@ FFACS (A0)

@ FFAO10 (AO) I

@ FFAO9 (AO) W FRACE LR

@ FFPID (PID) CAS IN oUT P
@ Blockl (A)

@ Block2 (S)

@ Block3 (SO mil
@ Blocka (D

@ Blocks (AA) |

J

3‘1]17; 3.51 %1619983 NI-FBUS Configurator Tu Online Mode annnasha STT35F

o 1 1 1 ¥ o @ [y ¥ A
M990 3.22 ﬂ']L')ﬁ?iidﬂ’]ﬁﬁ\‘iﬂ@ll‘ﬂ@%ﬁ%’]ﬂ'llu 5 UWWALNAYBIAUUIULAILABULUU HI_HI 971N

nshinsuaiinmesiy STT35F

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.106448 1.106370 2.106419 3.106472 4.106522
2 0.830126 1.830177 2.830355 3.830227 4.830330
3 0.781781 1.781825 2.781749 3.781927 4.781849
a 0.583422 1.583345 2.583267 3.583319 4.583370
5 0.349786 1.349710 2.349759 3.349809 4.349863
6 0.924218 1.924280 2.924322 3.924280 4.924321
7 0.614510 1.614536 2.614587 3.614639 4.614687
8 0.244451 1.244331 2.244384 3.244436 4.244614
9 0.388327 1.388373 2.388425 3.388399 4.388399
10 0.061196 1.061243 2.061295 3.061217 4.061399
11 0.212823 1.212873 2.213054 3.212976 4.213026
12 0.988536 1.988586 2.988765 3.988687 4.988740
13 0.151359 1.151412 2.151462 3.151513 4.151563
14 0.664489 1.664409 2.664460 3.664510 4.664561
15 0.996912 1.996834 2.996884 3.996935 4.996985




¥ NIFBUS Monitor 14.0- [PRLIS - NoBoard Selected] 1 S .
[ File Capture View Window Toolbars Help
D = i O SP | A,O028|7
Facket View§i)¥1 - ABS_TIME - 00:00:00.102433 [ADDRESS - 0x18] LENGTH - 15
" Simple _PDL_DTS S_PDU- DTU_REQFMS_PDU - UNCONF - INFO_REPORT
& Decods PRIORITY - NONEXIST INVOKE_ID - 0x0
g FINAL - NOTFINAL INDEX - 0x109
PARAMETERS - SUB_INDEX - NONE
M Time FORMAT G DATA-
[ LAS\TM SD_RETRANS - FALSE 9342839744 | B.D
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i SD_TIMELINESS - FALSE
SD_NDS - 0x9
#1_ABS_TIME _00:00:01.102738 [ADDRESS _ 0x18] LENGTH 15
Ep—rETprs As_PDU - DTU_REQFMS_PDU - UNCONF - INFO_REPORT
¥ Hexls PRIORITY - NONEXIST INVOKE_ID - 0x0
[~ Verbose FINAL- NOTFINAL INDEX - 0x109
¥ 2501 PARAMETERS - SUB_INDEX - NONE
ITirme Measured FORMAT G DATA-
Ahoohte - SD_RETRANS - FALSE 9842839744 | B.D
= SD_ACK - FALSE DECODE - { STATUS = 0x98 VALUE = 65.7954)
SD_TIMELINESS - FALSE
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#3_ABS_TIME - 00:00:02.102534 [ADDRESS - 0x18] LENGTH - 15
EDI_PDI DTS EhS PDU-DTU REQFMS_PDU - UNCONF - INFO_REPORT
PRIORITY - NONEXIST INVOKE_ID - 0x0
FINAL- NOTFINAL INDEX - 0x109
PARAMETERS - SUB_INDEX - NONE
FORMAT G DATA-
SD RETRANS - FALSE 9342833420 | B.A
SD_ACK - FALSE DECODE - ( STATUS = 0x98 VALUE = 65.6018 )
SD_TIMELINESS - FALSE
SD_NDS - 1B
#1-ABS_TIME - 00:00:03.102534 |ADDRESS - 0x18] LENGTH - 15
EDI_PDI DTS Zhs_PDU - DTU_REQFMS_PDU - UNCONE - INFO_REPORT
PRIORITY - NONEXIST INVOKE_ID - 0x0
FINAL - NOTFINAL INDEX - 0x109
PARAMETERS - SUR_INDEX  NONE
FORMAT_G DATA -
SD_RETRANS - FALSE 9842831328 | .B.(
SD_ACK - FALSE DECODE - ( STATUS = 0x98 VALUE = 63.5374)

5D_TIMELINESS - FALSE
5D_NDS - 0xC

#5-ABS TIME - 00:00:04.102391 [ADDRESS - 0x18] LENGTH - 15
1 S PDIT- DT RFOFMS PDU - ITNCONF - TNFO REPORT

FDI. P -DTE
| Packets {Statistics nLive ListhSchedule 11

JUN 3.52 mieineves NI-FBUS Monitor Miuansiiagnangudeyantanainmsly STT35F

74

o i | oy ° 3 o Y oA
A1999 3.23 AalunsdnauYayadINIL 5 WiANATEIFY AT AABULUY HI 91nN13
Idnsualinmeiyu STT35F

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.783563 1.783618 2.783409 3.783717 4.783511
2 0.813503 1.813556 2.813605 3.813658 4.813575
3 0.609566 1.609363 2.609284 3.609385 4.609385
4 0.974263 1.974198 2974281 3.974322 4.974338
5 0.303453 1.303503 2.303554 3.303478 4.303527
6 0.550201 1.550253 2.550304 3.550228 4.550534
7 0.148414 1.148714 2.148513 3.148566 4.148618
8 0.526384 1.526433 2.526483 3.526536 4.526586
9 0.296726 1.296776 2.296827 3.296134 4.296930
10 0.973122 1.973427 2.973224 3.973274 4.973323
11 0.993141 1.993448 2.993243 3.993165 4.993345
12 0.350896 1.350204 2.350997 3.351048 4.352099
13 0.860540 1.860591 2.860513 3.860566 4.860566
14 0.469159 1.469210 2.469261 3.469311 4.469363
15 0.102433 1.102738 2.102534 3.102584 4.102891
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M15197 3.24 Avartunisdengudeyadiuau 5 uianavesdygyiandusiouluy LO 910
nslinsualinmeaiiy STT35F

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.993397 1.993194 2.993243 3.993295 4.993602
2 0.160123 1.160172 2.160480 3.160274 4.160581
3 0.280081 1.280003 2.280056 3.280363 4.280413
4 0.306451 1.306756 2.306552 3.306730 4.306526
5 0.748908 1.748960 2.749009 3.749061 4.748983
6 0.893975 1.894024 2.893949 3.894001 4.894045
7 0.700313 1.700622 2.700288 3.700337 4.700389
8 0.694703 1.694744 2.694794 3.695099 4.694896
9 0.248511 1.248561 2.248485 3.248536 4.248587
10 0.135459 1.135509 2.135559 3.135609 4.135917
11 0.697446 1.697497 2.697548 3.697599 4.697649
12 0.635960 1.635011 2.635933 3.635113 4.635036
13 0.641089 1.641141 2.641448 3.641243 4.641294
14 0.482311 1.482490 2.482286 3.482336 4.482387
15 0.764924 1.764977 2.764026 3.764951 4.764384

A13197 3.25 Aarlunisdingudoyadiuiy 5 uiiatnavesdgyyisudufiouwuu LO LO

nMslansuadngesiu STT35F

Priority Time Measured in Absolute (Seconds.Microseconds)
Level Packet Packet Packet Packet Packet
Number #1 Number #2 Number #3 Number #4 Number #5
1 0.880613 1.880663 2.880715 3.880765 4.880816
2 0.390215 1.390265 2.390317 3.390368 4.390417
3 0.826681 1.862985 2.863036 3.863831 4.863882
a4 0.608647 1.608647 2.608444 3.608366 4.608544
5 0.364324 1.364369 2364421 3.364344 4.364394
6 0.555962 1.556013 2.556066 3.556116 4.556217
7 0.541534 1.541586 2.541508 3.541559 4.541866
8 0.465169 1.465094 2.465144 3.465451 4.465247
9 0.740313 1.740365 2.740415 3.740465 4.740517
10 0.738113 1.738292 2.738344 3.738137 4.738191
11 0.050614 1.050663 2.050713 3.051019 4.050816
12 0.923017 1.923196 2.923120 3.923425 4.923222
13 0.173368 1.173288 2.173339 3.173391 4.173441
14 0.617479 1.617527 2.617580 3.617630 4.617554
15 0.661183 1.661233 2.661158 3.661463 4.661259




76

911999 3.22 aziiuledn annslivsuaiamedsu STT35F lunsasaingamaives
qumuaudileAfifinisuszunaseunlaslufasziivie Loop Time Ay 1 3unil leiin
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lulasiundt mudnev) Wudu wenanil msimunasziunnuddyvedyaauduiiou
lifinadasiurunddearuilunisdadoya nsudadonlutas 1 lulasleda Tuviues
Fenfunanismaassiildsauandlunnsed 3.23 G 3.25 Sanuaeandesfunanisnaassiild
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M99 4.1 NISHARSAN UL AL 1NN TUINADULBMT AR DITY 3144P

A

Priority Level Status Information
1-7 Block Alarm
8-15 Critical Alarm

M99 4.2 NISHAASANI LAY INNITUIBABUYBINTIUANAMDITY YTA320

Ak

Priority Level Status Information
1, 3-7 Advisory Alarm
8:15 Critical Alarm

M19197 4.3 NISHARSAN LA NNITUINABUYBIM T ATINME I STT35F

Priority Level Status Information
1-2 Block Alarm
3-7 Advisory Alarm
8-15 Critical Alarm

Pnnsvaaesfinandlunsed 4.1 81 4.3 nuhenuduiusseninsesesuanud oy
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nsualinnesiu STT35F wiseendu 3 nqu fie Arszaumudfy 1-2 Aseduarud1fty

o
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3.7 warAsyAuAudIRATY 8-15 wazdenuiinaninisudufounssuiunisdmsuaiseiu

Arwddy 8-15 Temsuainwasi 3 Juimileuity fo 1¥eau “Critical Alarm”
NNANTVAADTILE A1U19083UANUAUNUSTENINATEAUANNT AT VDT YA

deuunsuansdeauanuzluilsiduudenrniinduiladta Fuandlunssd 4.4

A919% 4.4 ANFURUSTTNINAITEAUANNEIAY VDA AULIUADULAZ A TLAAS DAL
anurlunNIsanAaUNIZUIUNISA MU TULAR AN U T U AR T

Priority Level Status Information
0 No indication
1 No notification
2 Low — Fixed
37 Block alarms/Advisory alarms
8-15 Critical alarms
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A15199 4.5 anlglunswansianIy

Manufacturer Model Data Transmission per 1 Macrocycle
HI_HI HI LO LO_LO
Emerson Rosemount 3144P 2 2 2 2
Yokogawa YTA320 1 1 1 1
Honeywell STT35F 1 1 1 1
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Method Toward a Compact Set
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Priority Parameters of Process Alarms for FOUNDATION Fieldbus PID Loop: A Case Study of
Temperature Control in the Field Devices
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Abstract: This paper focuses on priority parameters of process alarms occurred in a PID control loop implemented by
using FOUNDATION™ Fieldbus technology. A major consideration is reporting information of alarm status parameters
when configuring alarm priority parameters of an analog input (AI) function block with different levels. Alarm status
reporting of the Al block of a temperature PID loop with control in the field strategy is described as an illustrative case
study. Experimental results obtained from configurations of four process alarms, high-high (HI_HI), high (HI), low
(LO), and low-low (LO_LO) of three temperature transmitters from different manufacturers are included. A guideline
for configuring alarm priority parameters when building process control using FOUNDATION™ Fieldbus can be achieved.

Keywords: FOUNDATION™ Fieldbus, PID loop, process alarm, fieldbus alarm level, alarm priority.

1. INTRODUCTION

Since the advent of digital communication technology,
several fieldbus networks for intelligence field devices
have been developed. These fieldbuses have varying
features and level of capability, and they are specially
designed to serve particular segments of the automation
industry. The purpose has been to link smart field
instruments to each other and to higher level host
systems when using fieldbus systems-in process plants
[1]. Process automation networks demand tight time
synchronization between each node of the network.
FOUNDATION™ Fieldbus (hereafter abbreviated as FF) is
one of the fieldbuses approved by the IEC 61158
standard suitable for process industry. FF is more than
an all-digital, serial, bidirectional communication
system. The FF specifications also include the definition
of function blocks that make it possible to distribute the
control strategy into field devices without participation
of the host system except for initialization and
supervision [2]. There is freedom in where the control
blocks can be assigned to run in the controller of
distributed control system (DCS) or in-the field device
during control loop configuration. Process alarm limits
also can be configured to be detected in, the function
blocks of field devices, provided that the integrated
DCS host supports the acceptance of the associated
alarm reported by the field devices. Most points in the
DCS have several possible alarms just waiting the
engineer to configure and activate. With no consistent
guidelines to follow, massive over-configuring of DCS
alarms is common. A poorly functioning alarm system is
frequently referred as a contributing factor to the
seriousness of upsets, incidents, and major accidents [3].

This paper aims to present a practical guideline for
configuring the priority parameters to detect possible
process alarms of PID control loop using FF technology.
In order to test the alarm status reporting according to
the priority level configured from an analog input (AI)
function block of the FF-based PID control loop for four
types of process alarms (HI_HI, HI, LO, and LO_LO),

t Wandee Petchmaneelumka is the presenter of this paper.
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a plant model of field-based temperature control was
employed for our experiments. The FF H1 segment
installed in the plant model was configured and operated
by using the NI-FBUS Configurator. Three temperature
transmitters from different vendors were experimentally
tested; Rosemount 3144P  from Emerson Process
Management (EPM), YTA320 from Yokogawa, and
STT35F from Honeywell. Additionally, notifications of
FF process alarms were observed by using the NI-FFBUS
Monitor to confirm reporting information. Experimental
results can be used as the application guideline for
configuring the AI block alarm priority parameters
when implementing the PID control loop.

2. FF-BASED PID CONTROL LOOP

A FF-based control loop is created by utilizing a
group of function blocks connected by links [4]. A basic
PID loop is configured from three standard function
blocks as shown in Fig. 1. The Al function block obtains
its input from the transducer block, which contains
sensor information. The AI block filters and scales its
input; performs any required calculations; and passes
the calculated value to its output. The OUT parameter of
the AI block is linked to the IN parameter of the PID
block. At the same time, the PID block receives an
operator-entered set point. After calculating the proper
output, the PID block sends the QUT parameter value to
the CAS_IN parameter of the analog output (AO) black.
where the actuating device is adjusted. The AO block in
turn sends the back calculation (BKCAL OUT)
parameter to the BKCAL IN parameter of the PID
block to let it know that the actuating device has
successfully reached the state commanded by the output
of the PID block. The AI block must be assigned in a
measuring device, and the AO must be located in an
actuating - device. The PID function block can be
selected to locate in the measuring device, the actuating
device, or in the DCS controller. A placement of the PID
block has an implication on repetitious scheduling
referred as segment macrocycle [5]. _

A piping and instrumentation diagram (P&ID) and a
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hardware installation drawing of the FF-based
temperature control plant model uwsed in our study are
depicted in Fig. 2 and Fig. 3, respectively. Table 1
summarizes device details of Fig. 3. The temperature
generated by the lamp heat in the range of 40-60 °C is
defined as a controlled variable. A temperature
transmitter (TIT_501) is connected to measure a process
variable. A FI302 converter (DIY_501) is attached to
convert the FF H1 signal into 4-20 mA current. The
SCR-~1A030 power regulator (TY_501) functions as a
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Fig.1 FF-based PID loop created by function blocks.
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Fig.3 Drawing of the temperature control plant model.
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Table 1 Details of devices installed in Fig. 3.
Number

Device
Circuit breaker
| Power connector
24 Vdc power supply
Power conditioner
Wiring junction box
12 Vdc power supply
ON/OFF fan control module
Power regulator (TY 501)
Temperature transmitter (TIT 501)
| FI302-converter (DIY 501)
Process under control
12 Vdc fan

el '
g e = = T RS T (=Y Y N [R] N6 P

final control element to adjust input of a 100W lamp in
the range of 45-200 Vac. Based on the function block
diagram for PID loop of Fig. 1, the Al block is executed
in the temperature transmitter TIT 501, while the PID
and AO blocks are assigned to the converter DIY 501.

3. STUDIED FF PROCESS ALARMS

FF alarms and events are collectively called ‘alerts’.
From the FF alarm terminology explanation [6], “an
alert is the message transaction that indicates an alarm
has occurred or cleared, or an event has taken place”.

Fig. 4 shows the system used in experiments for our
case study. Three temperature transmitters from
different manufacturers were experimentally tested.
Their major specifications are summarized in Table 2.
The H! segment installed in the plant model was
configured and operated by employing the NI-FBUS
Configurator as displayed in Fig. 5. Additionally, the
information reports were observed by using the
NI-FBUS Monitor as shown in Fig. 6 to verify reporting
information. i

For FF-based PID loop, the measured/controlled
value can potentially be -accessed from a number of
devices. In the case of PID block located in the
actuating device, the host should access the process
variable (PV) and alarms from the transmitter directly
[7]- Usually, the process alarm indicates that the PV has
exceeded a certain threshold. Interested. process alarm
parameters of our case study are the process variable

NI-FBUS Configurator &
NI-FBLUS Moahor

-Trl,|: ._:‘.- i

3144p -8 Process Under Control

Fig.4 System used in experiments for our case study.
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Table 2 Details of three temperature transmitters used.

3144P

Manufacturer ID 001151 (Rosemount, EPM)
Device Type 3144

Device Revision 02

Capability Level 01

H1 Profile Class 31PS, 321

YTA320

Manufacturer ID 594543 (Yokogawa)
Device Type 0005

Device Revision 04

Capability Level 03

H1 Profile Class "'31PS, 32LT
STT35F

Manufacturer ID 48574C (Honeywell)
Device Type 0101

Device Revision 04

Capability Level 01

HI Profile Class 31PS, 32L

e S ————
(b) To download the H1 segment.

3.0 JA——

i

(c) To monitor and operate the segment in online mode
Fig.5 Screeshots of the NI-FBUS Configurator.
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(b) Example of captured information reports.
Fig.6 Screenshots of the NI-FBUS Monitor.
Table 3 Standard process alarm parameter names.

Alarm'|f Trip Limit Priority Status
HIL HI | HI HI LIM | HI BI PRI | HI HLALM
‘HI HI LIM HI PRI HI_ALM
. LO LO LIM LO PRI - LO ALM |
LOLO | LOLO LM | LOLO PRI | LO LO_ALM

high-high (HI_HI), process variable high. (HI), process
variable low (LO), and process variable low-low
(LO_LO). These parameters are in the Al function block
for use to configure the alarms and check the alarm
status. Most alarms have three associated parameters as
given in Table 3. The trip limit parameters have pames
ending with _LIM for setting the process alarms. The
priority parameters have names ending with PRI for
configuting the alarm priority with 15 levels. The
read-only parameter names ending with ALM contain
the following status information for the latest occurring
or clearing of the alarm:

- If the alarm has been acknowledged.

- If the alarm is still active and if it has been reported
to the host. v

- Date and time stamp of occurrence or clear of the
alarm.

- Type of alarm.

- Actual value that tripped or cleared the alarm.
To enable the time stamping of alerts in FF field
instruments, each device has a built-in clock that is
regularly synchronized by a time master, which is
usually in the host. In addition, an alarm summary
(ALARM_SUM) parameter in most FF blocks has a
structure that summarizes all of the alarms for the block
showing which are active, which ones are reported, and
which ones are acknowledged. From the temperature
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Table 4 Conditions used for our experiments.

Alarm Trip Limit Set Point of Control
HI_HI 80% 56 °C 88% 57.6 °C
HI 60% 52°C 68% 53.6 °C
LO 40% 48 °C 32% 46.4°C
LO LO 20% 44 °C 12% 424 °C
Table 5 Causes of occurrence alarms from Table 4.
Alarm Causes of Occurrence | Priority Level
HI HI | Occurs when the PV HI HI_PRI
increases above 56 °C :
HI Occurs when the PV HI_PRI
increases above 52 °C
LO Occurs when the PV LO PRI
decreases below 48 °C
LO_LO | Occurs when the PV LO LO_PRI
decreases below 44 °C
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Fig.8 Example of the PV of the PID function block.

control plant model of Fig. 4, the conditions used for
experiments for process alarm occurrences are given in
Table 4. The set point values of temperature control
loop are chosen to force the PV to be over (or under) the
values of trip limit parameters to activate the process
alarms ‘as summarized in Table 5. For HI HI, HI, LO,
and LO_LO alarms, each priority level between 1 and
15 was used for configuration to investigate the status
information for the latest occurrence of the
ALARM_SUM parameter of the Al block and the PV
parameter of the PID block (similar with the OUT
parameter of the AI block) as illustrated in Figs. 7-8,
respectively. '
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4. RESULTS AND DISCUSSION

Figs. 9(a)-9(d) show the experimental results
obtained from the NI-FBUS Configurator, which are the
screenshots to display the PID control loop by using the
3144P transmitter in online mode, when configuring the
priority level = 15 for HI_HI, HI, LO, and LO_LO
process alarms, respectively.

(d) For LO_LO process alarm.
Fig.9.Results obtained from setting priority level = 15.
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From experimental results as illustrated in Fig. 9, we
found that the read-only status information obtained
from HI_HI, HI, LO, and LO_LO alarms by configuring
the same priority level are similar. Figs. 10(a)-10(c)
display the screenshots of the NI-FBUS Configurator
for showing the QUT parameter of the Al blocks for
LO_LO alarm with the priority level = 7 when using the
temperature transmitters 3144P, YTA320, and STT35F,
respectively. Tables 6-8 give the status information of
process alarms occurred in the AI blocks of the
temperature transmitters 3144P, YTA320, and STT35F,
respectively, where the priority level = 2 cannot be set
for the YTA320.
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(c) Using the transmitter STT35F.
Fig.10 Results obtained from setting priority level =

Table 6 Status information of FF process alarms
according to priority level of 3144P transmitter.

Priority Level - Status Information
1-7 Block alarms
8-15 Critical alarms
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Table 7 Status information of FF process alarms
according to priority level of YTA320 transmitter.

Priority Level Status Information
1, 3-7 Advisory alarms
8-15 Critical alarms

Table 8 Status information of FF process alarms
according to priority level of STT35F transmitier.

Priority Level Status Information
1-2 Block alarms
3-7 Advisory alarms
8-15 Critical alarms
Table 9 FF process alarm levels.
Priotity Level Status Information
0 No indication
1 No notification
2 Low — Fixed
3-7 Block alarms/Advisory alarms
8-15 Critical alarms

From experimental results and user’s manuals of the
transmitters used, the practical guideline for configuring
the alarm priority parameters of the Al function blocks
when implementing the FF-based PID control loops can
be summarized in Table 9. It should be noted that it is a
good idea to use the same priority levels throughout the
system for consistency.

5. CONCLUSION

The software guideline.for configuring the priority
parameters to detect possible process alarms of the
FF-based PID control loop has been presented. The
alarm status reporting according to the priority level
configured from the Al function blocks for four process
alarms has been described. Experimental results
obtained from testing three temperature transmitters
from different vendors can be applied to develop a good
FF system alarm strategy for industrial processes.
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