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ABSTRACT

This thesis presents an application guideline for FOUNDATION™ Fieldbus
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- aunsaldgunsaiiiiiu Master livanes

- anunsauansmadayauuy Dynamic (Wudunsaml wie Trend Chart) 18

- wwsplunisimuaguuuu/defmvunvesuden Block) aelugunsalszauilan
Wislrigunsaiarnsnaguananunsavhausmiuls

- Huszuuiaietneiidaveudsiimiaiden (Option) fivanvany afitue

s

' €
gNuUYUNIUN
e
walulagWnuaduianta H1 lao1sdsanlama OSI (Open System Interconnect)
Y7 . : L. <
Tusgavau Physical Layer, Datalink Layer uwa¥ Application Layer laen1sdoasves
walulagnuinduianvalsenausiy Physical Layer, Communication Stack Wa
L2 A
User Layer s33un 2.1



OSI Model Fieldbus Model
Fieldbus Message o]
acation Lar 3 Specification
App on Layer Fieldbus Access
Sublayer
Presentation Layer 6
| Communication
Session Layer 5 Stack
Transport Layer 4
Network Layer 3
Data Link Layer 2 | Data Link Layer B
Physical Layer 1 Physical Layer

< i a ¢ @ = <
JUN 2.1 lunamsieansvesilanta H1 Walieuluaaves OSI

1n3ui 21 welulagwnifieduilasta Hi Lifidarmuaiiirteatunisdearsiutu
Network Layer, Transport Layer, Session Layer Presentation Layer vasluiaa OSI IﬂEJ‘Uu
i 7 (Application Layer) anusauwdadu 2 Yutoufie Fieldbus Access Sublayer ey
Fieldbus Message Specification uaﬂinﬂulﬂﬂ’mumju User Layer qu'uum‘zmﬂu‘uums
deansiidfadmiu Fieldous Model vosasa H1

2.2.1 Physical Layer [8], [10]-[11]
4 O i v @ 1% Y a

Physical ~ Layer iJutuiiiigatesiulasaddianianienmueszuulange1adaniu

W MIFIU [EC/ISA Fim IEC 61158-2 wag ISA S50.02 Tutuiilinnssutayanmeenisdeans
. & v d' L % L L 4 al

970 Communication Stack. udnudsuliidudgaramsliihduanddugun 22 aed
o ' a | o o v aa = o &
dygalvin 2. daude dauiludyaunsswudd (DC Voltage) - Falludygyralwides
0o w e ' ¢ Y a = & v o o ) '
dMSUQUNTAINYONADULLENLLILA H1 Wa2w39sule® (AC Voltage) ailutoyanvinnssu-as
VUENLUUANINLEN I “Fieldbus Message”

USER
APPLICATION Example of voltage mode signaling

Fieldbus Media Time
(Wire)

3'dﬁ 2.2 deygyreunelnwilalu Physical Layer



wieluladwndinduiiadia 1 Hunsideusegunsalseduilad finsdadoyalu
&g Manchester Bus Powered (MBP) #ifinszuaumsuvaniiarirsadoyaluuniii
138071 Manchester Encoding  fauanalugudl 2.3  vihewiignsinsiu-dedeyaminiu
31.25 kbit/s Iagldaredgininden (Twisted Pair) 1udenatslunisiu-dsdeya
Tussdesusadumnarlumsiemdsiiihludgunsalseiuiiad Auseduliiiladu
Iidssgunsniseiuiladlusniusiien 9-32 Taaddd uenaniita H1 gnoonuuulinds
uarldanlufuiidunsie  (Hazardous Area) uaziuiinisvinuiidesdenisiinszido
(Ex zone 0,1) in15U83AULUY Intrinsic Safety Imamuiqﬁu‘lw%ﬁmmnLmzioii'lalw%uagj
fuinuesgunsailiostuiiFenin “Barrier”

£ L1 BitTime
Kt
cLOCK I
OATA . 1 ST~
0 R T =
a . & 0
+ : 3 - K H
MANCHESTER
BIPHASE-L
ENCODING

o [ : A A A . ‘ u' A

3UN 2.3 MyasvayauLuy Manchester Encoding uuua H1
gunsalflanvaszdinszualiihouin £10 mA IdyaaiadUasmednnisdateya
31.25 kbit/s Wilunaselvaniinauiuniuguig 50 Q ieasaussiuliin 1.0 v, W
wiauiuusssiuliihndeaenmnnuuasdelniinszuanss (OC Supply) sauanslugui 2.4

Signaling waveforms for the 31.25 kbit/s Fieldbus

Fieldbus Device
£l ,
o "r”"“ PP Fieldbus Signal
8
= — :
S e o 4
™ l 07510 1.0V pp
¥ . T
’T 2 Power
[ S to 32 Volts
100 Oha) 100 Ohm
Powar -
Sty Time =
c c
1 .. Terminator
Fioldbus Network € I simd 0
pass 31.25 kbitfs.

Note: As an option, one of the terminators

d o/ 1 L
JUN 2.4 JUdnygtunng ¢ vuud Hl
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nsl¥nugunsaiseiuilasfisinistiestuluy Intrinsic Safety laweadns Fieldbus
Foundation 1#$usesniseenuuuldeuiauuu Entity Model uwaz FISCO  (Fieldbus
Intrinsically Safe Concept) ustlsinugiil¥oanuuuldausauiui 2 uuu

nsdeusegunsalseiuTiading q vula H1 Tnevly juuuumsiensevewsladoy
\Juwuuda (Bus Topology) fiflansidunilswiminilduwnundndmiunsdeusegunsal
VauavIeniGenit@endn (Main Run wie Trunk) uwagiimesiwmes (Terminator) 2 @7
sodiivarsvesaendnluusazioning  (Segment) Tasmesiunesdimilazeglu
vieaatuAy (Control Room) dudnsvilsazeglunasssiears (Junction Box w3e Device
Couplen) Tuflad Tag Junction Box gnldiiugunsalideusiaifieusnanesiadosarlsiguuuy
nsieusauuunvenslad (Tree Topology) ﬁ\mam‘lugﬂﬁ 2.5 Tnganeiildsousnain
Junction Box lUdsigunstlagisuninatetey (Spun). Ingaauenives Spur Bedubed
Tuuil 2.6 uanslassadenelundessioans

24VDC
Device Coupler
FF Pawer Supply & Terminator
SR Conditioner
&Terminator l
”
Segment /
H1 Interface Total A
1900m L B
Trunk T S
120m
Device 1 Device 2 Device 3

o - ' f\\ o ap ¢ % =l a
JUN 2.5 n1seusisgunsaisyAuansing q vula H1 wuuvsvenelad

Junction Box

——— M. .

; & Shorting Link ;
| ~ - | Field Wiring and Field Devices
‘ :] Q L Terminator
_+ ‘\ { '.";,—_4"“ -
N
| '
{ 1
%
} - Shorting Link

“ 14 1 1 3
JUN 2.6 lassasnuneglunadessieane (Junction Box)
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Tumnsnedl 2.1 uansfanrmemves Spur anunsoldld TasTusgiugunsaisodanlu
Junction Box gy uazas1efl 2.2 uansvdiavesasiazAINe R (Relsniuu
Tnglaildgunsal Repeater) Tasmuenigegaiifumufuaueves Spur  Vanuadag
fognatu aldane Type A Anuemvesta H1 Tu 1 wnwuseale 1900 wes ol
gunsal Repeater 913U 4 i1 szldmuengegavesda H1 WUu 5 wihweawnuud
whifuiimuenaianan 9500 W

o i
M13799 2.1 ANUEIVeABERY (Spur)

1 Device 2 Device 3 Device 4 Device
No. of device
per Spur per Spur per Spur per Spur
25-32 1m 1m 1m Im
19-24 30 m 1m I'm 1m
15-18 60 m 30 m 1m 1m
13-14 90 m 60 m 30 m 1m
1-12 120 m 90 m 60 m 30 m
Gl'li'lw‘l‘ﬁ ge ‘uﬁmadmauazmmmamqm
Type A Type B Type C Type D
Single or L1 Multi-core,
{ O Multi-twisted |
L Shield multi-twisted 215 without
IYALLDYUAVDIAY | _ 930.) pair without i ,
twisted pair | pair with an - twisted pair,
shie
overall shield without shield
M\ 0.8 mm’ 0.32 mm’ 0.13mm’ 1.25 mm’
U
(AWG 18) (AWG 22) (AWG 26) (AWG 16)
AUYIFIAN
o v 1900 m 1200 m 400 m 200 m
(3m531 Spur)

- ' ™ f w oa fw a = 4' ! o
ﬂ'ﬁL‘UaﬁJma‘Ua\TLVIﬂIUIaUWW?ULﬂ%uwaﬂ‘UaaﬂLL‘UUViUQ AD NNILYDUADUUUA HSE Lﬂu

Taniidnsualumsdsdoyatia 100 Mb/s mnzdmsumsidesegunsaising q vuseiulaad
(Host) ﬁLfJumeé’ﬂ’lumsmw]u %ﬂﬁﬁaﬁwwuﬂmwuuwmsgﬂu Ethernet (IEEE 802.3) uavgn
sonuwuulisesfuiunsifeusafusyuuges (Subsystem) 1A3aswesniies (Data Savers)
uaz Workstation # 9 dwiunsidieuseda H1 hdula HSE Fsifidmsanisdedoyadi
unnsnsiu axdesligunsninisifeuselasianiziionin Linking Device w3 Fieldbus
Interface Module %38 Fieldbus H1 Card ffaguil 2.7



12

Controller/Fieldbus H1 Card

,; Primary Switch
e i HSE

Englneering/Opentor | :
Workstation (Host) | I
: Secondary Switch |
P 2 |
L _' i -_ _HSE__ |
(Redundant)

H1 Trunk Wire

k

H1 Sp-r Wire H1 Spur Wire

3

= = ' & o Y o
JUM 2.7 nsideusialpierisaunsaiuuda H1 iy HSE

2.2.2 H1 Communication Stack [7], [10]

Tutuni1sdoa13ves Communication Stack Judruiitélunisdoansfuszning
Physical Layer was User Layer Ussnausie 3 dausiil

- Data Link Layer (DLL)

- Fieldbus Access Sublayer (FAS)

- Fieldbus Message Specification (FMS)

Data Link Layer Wusuillilunasruasmssvasioyalussuuwiinduiladda
Tneldgunsaiilisania LAS (Link Active Scheduler) 1MAuANm3RaINsiu-detoyaves
gunseliladUauueniaiud H1 (M3enin Macrocycle) BiinmsusgUnsniiadta H1 10y
3 Uszuan (wansldluzun 2:8) Ae

- gUnsaluszLam Link Master (LM)Wugunsaififianautmlunsviimiidu LAS 16

- qUn3aiusELm Basic lugunsaiilaifinuautilunsvimiidu LAS 16

- gUnsaluseLam Bridge (3o Linking Device) iiugunsaifilivhwuihidoulenaiots
H1 Wiy HSE

H1 Fieldbus

! l
(Las ]

BASIC LINK MASTER BASIC BASIC LINK MASTER BASIC
DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE

gﬂﬁ 2.8 mﬁmqﬂnmﬂu%’u Data Link Layer
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(1) Fieldbus starts up.

1 1

(2) A Link Master claims "LAS."

[eL]
L

o o T
= -] I =
(3) The link Master becomes LAS.
T
3 N -—
&

UTl 2.9 Tuneuves Link Master lunsvimehidu LAS

R =

BASIC

Sal

Link Active Scheduler (LAS) vxidusmuauasnanatdviunisdeasioyalu
szuvinileln Yaaln azgndseenly  TuRadadsdvioiaiatienanta H1 Tnoiigunsol
Uszuaw LM dadeawiniudiviniad LAS Tasgunsal LM dadurziinisdages (Back up) s
yharuves LAS Tunsdifiqunsal LM gnimuslvivimiiait LAS Taaunsovihaulduasiy
gunsal LM #1il Node Address Yatngavinmiinfidu LAS unu fauanstugud 2.9 Fudunsdl
Agunsaissian LM wnndd 2 slugnididnany

Range of Node Address [6] m3Wensagunsaiwrilinduiiadta H1 14Uy
N dufesimum PD-Tag uaz Node Address vasgunsalnnes eniiugunsaliuy
Passive 19\ Terminators 38 Power Supply/Power Conditioner LUusu n1simun
PD-Tag dmsuaunsaidunisimuasadnusuazdaauliiiu 32 ¢ lifugunsal lasanunse
TiTnaaduseninaidnesiuinavld wu TIT 501 w3e DIy 501 tHusu dau Node
Address 1JumsszyAueamsaliiugunsaitielddwmiunisdearsuuaiorienndindu
ada H1 (o0 PD-Tag fivurnteyalve ssuulsanisliryes Node Address 7lsisey
igunsalunldlumsdoasununisld PD-Tag dumaluladwnilinduiiadta H1 finns
fvungraneninsaiilisrsdsdunssmunaueninsavesgunsal daguil 1.1 wazazuly
a15197 2.3 Tnsuoainsaildeziiuann 0 fe 255 Gearunsauvairsuoninsalddai
Hsuonnsa 0-15 lifinsldnudmivszyueninsavesgunsal ¥auennsd 16-247 awnse
AVUALDALASAYBIQUNTAILUY Bridge, Link Master uag Basic Pueansabiiukenasad
gunsalanunsaldindetneitadia H1 Tunisdeansls daudwenmsalutag 248-251 Fenin
Default Address \uneninsarigunsailiamnsaldinietnefadia H1 lunisdeansld Tag
fouldlunisdimumdudiueninsavesgunsaldisesuarlddiniugunsaiiign
Cleared Address (nséheusminsavesgunsaifieglurae 20-247 aneglutig 248-251)
FIIUDALATAGATIERIUR 252-255 Wudrsueninsadimiunisidouseguniniuuy
Temporary 1 ia3esdlenlélunisivuassAuuuldiiedie (Handheld Configuration Tool)
winiimsfimuauesasagunsaiaglutis Unused axliiannsaldgunseaideansuueiots
Wadlale wazmnsneit 2.4 duanamisnfiwes V(FUN) wag VINUN) ﬁ%gnssquammsama
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d 1 o [ '3 1 ay € v a L3
M19579% 2.3 mmammsaamsuqﬂﬂszumazﬂszmwuuwaﬂuaam

Node address range in .
Device class
fieldbus link
20 — V(NUN) PuennsadmiugunIniuuu Link Master
V(FUN)+V(NUN) - 247 PuanAsadmIugUnIniuuy BASIC
248 - 251 Default Address ﬁﬂw%’uqﬂﬂszﬁﬁqﬂ Cleared Address
252 - 255 YueAATad iU Temporary Device 1wy Handheld
Configuration

o & a | Ay a
M1 2.4 mimﬂ’m’ﬁ’mLmaﬂu%’mtmmﬂia‘ﬂa’l\‘im

Symbol Parameters Description
V(FUN) First Unpolled Node Wlswﬁma%ﬁqnﬁwumﬁmﬁaﬂmﬁuhﬂﬁ LAS
\@eiralunis Polling Tu Node Address 7ilald
VNUN) | Number of consecutive | wisiilmasviszydauau Node Address #lailélu
Unpolled Node uaaLRsaR Live List Busaus VIFUN)

Uismdranszuulsadiielyiinislitaaeninsadmivgunsninldlunisdeasuauas vinls
LAS anunsavszanaratumsswanuy Live List Téi5aanntu Tasuomasasaud VIFUN) s
V(FUN)+V(NUN) liignansafmunuaninsavesgunsaiiililunisdeansuuedonionniindy
Wadda H1

v
f v aw

Setting of Tags and Addresses [6] mﬁmﬂ%‘auqﬂnszﬁﬂnﬁm'ﬁ'uﬂaﬂuau‘uumau

v
v YV

Aneuiivdu (Decommission) uay ABNNYTU (Commission) unsai I FuRARUaNLAD
finssiarludqunes PD-Tag wax Node Address vasgunsal #uilaniuzauesgunsel 3 dnue
fie UNINITIALIZED, INITIALIZED uay SM_OPERATIONAL msiiaigunsaiviniviinduiladda
anunsauanaldazui 2.10 Tneigunsaifidilinegnidonseluisniunsiagsl PD-Tag dauans
“ludnwiugues Device ID vasgunsniuazazgnimuademnsalegluyas Default Address
(248-251) Towu3emguan Fadutrueninsavesgunsaifiliamsndoasuuiniotisiian
Ualer warfusadoesarn PD-Tag uaz Address Tusi Tuaanuz UNINITIALIZED alsifinngmasn
PD-Tag uaz Address d@vluaniug INITIALIZED gunsaiszgnissianz PD-Tag uonanil
wxfimssarmuenasalutaeiigUnsaiansodoasuuadotewninduiladiald (20-247)
fianiuy SM_OPERATIONAL vilvanuriigunsaiiiseiudnanmiluwnuudasdl PD-Tag
uaz Address fisarniFeuiosudidadumsdugnuesnmaneniivtuile Tavgunsaiilmiing
Live List 984 LAS d@umsuangunsainidinduiladda H1 sanamnnuudaiunsauansla
flagudt 2.11 Tasisuangunsalezegluaniug SM_OPERATIONAL figniaen PD-Tag uaw
Address U fatiuazdosiinig Cleared Address #onistnunennsavesgunsaiaintas
wensaigunsallilunisdoans (20-247) Weglutng (248 -251) vilwigunsailaiananseld
i3ete H1 Tumsdeanslé@adnindugunsaidises dledreusnnsagunsaiudioveylu
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Tag setting(Up to 32 characters)

INITIALIZED
(Only tag is set)

Address setting (20-247)

Tag clear

INITIALIZED
(Only tagis set)
Address clear
20-247 to 245-251
s AN

ERAT !
B bi) sEa
T

JUN 2.11 n1siAde AT PD-Tag wag Address dwiunisuangunsaioandainieniame

[

anug INITIALIZED. usdagunsalfiasidiugas PD-Tag waaanuugunsniazgnindes PD-Tag
Tuanuggaving UNINITIALIZED vilvigunsaluans Tag +Uu Device 1D Fudunisdugaves
nsARauydy

Live List Maintenance [10] liums3nwisienisgunsaitadia H1 fiaunseldialu
nsdoansld Tag LAS agvimiiillunismsaaadeu “Live List” Turasuasnsa 20-247 90l
msssyruennsAlutiidmiugUnsaiiladta H1 violi Tne LAS ardeloyaddsidond
“Probe Node (PN)” léausiazuaniasa filgunssiladta H1 ldeuennsatilunsssy
fmu gunsaitiuszsinisdetoyailiiondn “Probe Response (PR)” ndusss LAS ¥inlw LAS
vsuhuemmsatugnazylduuazgunssigniusilu Live List wifueninsalalaifinisds
fda PR ndusnds LAS wdsnnndl LAS Tévinmsdednds PT edreseiilesindu 3 ads fn
wemasatuazliioglu Live List 99nnsvhamues LAS Tunsasiada Live List dae villv
Fldamuannsodegunsallmidudilulumnuuduiovangunsaiiiinsasgudananain
wnausldluvsiisyuuidwiauey Tnefl LAS sxiidwemdeyaves Live List nasatian
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Schedule LAS = Link Active Scheduler
D a~—|—tn CD = Compel Data
b
c ] CD(a) Fieldbus

1

] Message
l r————nﬂu—nu—'-—!—!—ur'—l—uh
Yy | I I

Publisher Subscriber Subscriber
g‘dﬁ 212 ﬂ’li%’Udﬂ‘l’J’@QaLwU Scheduled Communication

nsdoasteyalumniuud H1 asgnauaudy LAS Tasgunsaifieglu Live List ity
fanunsavhmssu-dedeyals itasanluBesimuanisinanlunisiu-deoya annsouvs
Usziannisdearsdeyavuinsednoilasndd H 16 2 Uszinn Ae Scheduled
Communication k&% Unscheduled Communication 4 LLam'lugiJﬁ 212 uag 2.13
aiady Tagi

- Scheduled Communication Wunis@eansdeyaiignimuaiianliuiusudinazing
fu-dedayaifintudieln Tnun1sdearsusvinniaslddwiumssu-ddoyasznineileddy
vdenilagsnagunsaifiu 1y Adulsnssuaunisinsaninldlasldilaiduuden Analog
Input (A) Aegmelumsuaiinmesgnasldsilaiduudeniilediiegmelusnmuquuesssuy
Toast (Host Controller) 1Hufu fedunisiiglinusniiunsatsguamuaulasldflerduuden
vosgunsaiiladia H1  azidunisdamuanisianailunisdeaisdmiy Scheduled
Communication . #g Hunugamsimsaratlunmsdeans wiefiFunin Macrocycle)
ziiaudunusivguuuunisauatuaznisidenivualdfedduuionsingunsel
adda H1 93Ul 212 Wefaiwmunnaiigunsallagdesiinisiu-defoyauuy Scheduled
Communication W& LAS dvdsdiayardsiiiiundn “Compel Data (CD)” lUgsgunsaistiu
(u guUnsal a) Mntiugunsniitldsudds co Fsgnidendn “Publisher” awdsdioyaluss
qunsaidu q Aignimualilisudeyet Tnequnsaiflésudeyatiargnisonit “Subscriber”

- Unscheduled Communication ilumsdeansdeyaitlsildgnimuananlunisiv-ds
‘ﬁay,aﬁuﬁuau Imamsﬁ'ams‘dizanﬁ'ﬁuaejﬁ’uamummﬁ WU N15aIF YT UUILFDY
(Alarm) 91ndgunsallugaszuulead vie nisidsureanesdlunisauaulasglda
(W30 Operator) (Husfu N133u-dsdoyauuyu Unscheduled Communication asifntuly
nanitlaifins¥u-dedeyauuy Scheduled Communication Tnedt LAS ifugeuaunisdeans
Fequnsalitadta H1  yndadleglu Live List  szmdndsumpuidoudulunisdstoya

787
v

1 Y Y o o w € 1 . 5 ' o
vialluagiu LAS Taevalu LAS as3esdwiugunsaleane q lu Live List auAuesasad

o

v P % ea v a ' y v o a
fualiingunsaiiiy q sensitesntdeglunun (@3un 2.13) 1 LAS azdsdayarida
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UANAN WIZIBUINAI@IANTD

LAS = Link Active Scheduler
Live List _
PT (x) PT = Pass Token
B X Lo 1
@ y Fieldbus
z f
Message
it
]
! ¥
Data Data
Device x

p= YRR s s
EUVI 2.13 N33 UASURYALUUY Unscheduled Communication

138091 “Pass Token (PT)” luungunsnl x Wagunial x lasuds PT agvinmsdadeyaly
Y e o v v v = ' U a - ¢ @ v o &
1gUnInidu q Isesnslusudeya @ervduudgunsalinfsavsogunsaivaiusinla visl

9

ﬁd
d]

Re

Juogiudayaiinosnisds) udiniigunsel x tadsdumsdiianaudinzdidayards
“Return Token (RT)” 18 LAS iila LAS Rarsaninandilifefmunnaifiaginnsdeans
WUV Scheduled Communication wagivasiaunnwediawlyifinisdeanswuy Unscheduled
Communication W& LAS axdadds PT lugheunsaidalulu Live List 1ty gunsal y 1Wusu

Fieldbus = Access Sublayer (FAS) ¥unisimuazuuuuey VCR (Virtual
Communication - Relationship) lﬁaamﬂé’aaﬁ’uﬁaa&aﬁﬁaamsda (ﬁiquﬂu Fieldbus
Message Specification) LazUsENYIYINITARaIs (Viﬁ’muﬂl’ﬂu Data Link Layer iy
Scheduled Communication ¥3® Unscheduled = Communication) IQUEULLUU?J%N VCR
AaeiugULUUTeINsidlngfing wu n1snsAnviseninsypaansentsinsdwyiusyyu 3 ane
M19836Ans Fieldbus Foundation Idfmunguuuuyes VCR w3 wiin fie Client/Server
VCR, Report Distribution VCR- Ua¥ Publisher/Subscriber VCR ﬁaswamﬁﬂmﬁa?ﬂiﬂssja
uanaluguil 2.14

]
S
o
~J
()]
=
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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
Send la
Tuningchanges | Sendprocessalarms | Send transmiter PV
Upload/Download :
Alarm Management Send trend re located in different
Access display views |, gata historians. —
Remote diagnostics
| DATA LINK LAYER SERVICES

JU#l 2.14 s18az1denves VCR LA GRER)

Fieldbus Message Specification (FMS) (usiflélunsimunsieazidenvesnis
Thusmsdmsunisuaniasudeya (Communication Service) JUluUTRITaYA (Massage
Formats) ' uazanaudavesluslaaaaiifosnsieasredionnudmiu User  Application
uansfaguil 215 TagdBnisiu-dsteyavuta H1 1Tuisnisvesluslnpeanuuesiian
(Object Oriented Protocol) Tayan 9 arelugunsninaiinduilanva H1 azegluguuuy
ya398Ulan Ti58n31 Object Description wawdinisuiian Object Description W@l 9 6asi
ssEulisefudenlasiaineiian 0D (Object Dictionary) GT@LLam'lug‘Uﬁ 216

Fieldbus Fieldbus
Device Device
UW Communication User
Application PN A\ Application
FMS FMS
FAS ‘..Q‘_ B d{’:@c@ FAS
DLL DLL
PHY PHY
| FIELDBUS |

Uﬁ 2.15 FMS arﬂmmmu Communication Services

Object Dictionary
Index 0 -
Index 1 » | Object Description 1
i 2 »|_Object Description 2 _
Indexn———— | Object Description n

gﬂﬁ 2.16 1A59a513099 OD (Object Dictionary)
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Fieldbus

gﬂﬁ 2.17 vaenea 9 Tudu User Layer

g 4 \ \‘
” )/ i \ . " ) mm Dy
Function e —— ). | —— (B > Fieldbus Foundation
Block " Resource / { < 00 t MD f Specification
Parameters L / ¢ = !
| LS Al : |
Transducer | 1 !
Block 3 Con0) TEMP - o o) FLOW | { ]
Parameters aas \ { |
o — 5 i ‘_
e B B s
Parameters &) N ST M-
Resource Transducer Function
Blocks. Blocks Blocks

o v s v o/ L3 o & & o
3Un 2.18 Iﬂsaaswwmqﬂnimv‘ﬂ%L"fJummsgwuﬁwsuqUnsmWwﬁLmuwamua

2.2.3 User Layer [9], [10]

msvihauvestu User Layer Lildigniwualu OSI Model usitnalulagvinvinduilan
Varwualilu Fieldous Model wazldimuamsvinsuyesuden (Blocks) 13 3 silaseiu
& - ) o o
Ao Resource Block, Transducer Block &g Function Block asuansgun 2.17 LLas'lug*UVl
2.18 uanslassasnsvesgunsaiildidunnsgrudmivgunsaivinitdinduiianda lngesdns

. . ya v o o o ) 1 - a

Fieldbus Foundation lagitafimuanidusnnsgiuinednulaseasng e uasyinves
wsfiwesvesudonan q melugunsalivelviuisvgndnannsadmuansdivesiiiule

o o/ 5 o ! a o
INDTBISUNINTY LRWIZVDIUAAZUTIN

- Swasaudon (Resource Block)
a ¢ = wa 1 ¢ v oa € ' Y '
Swesavdenluvdeniiuansnuaudfisng q vesgunsalszauilanluudagzsi Ly

a

A f aov ¥ a : ¢ I3 ' ¢
Yogunsal USHVENER wazvuneia (Serial Number) vesgunsniszauilan lnsudazgunsal

o

¢ 3 P & a I i) o
CUIYDIAUADNELWEILLAUADNLAYILNTUU ﬂ\‘lLLﬁﬂ\ﬂUEUV\ 2.19
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9799 2.5 Function Blocks AMaaNATgIL FF-891

Yovasiariduvdan Fryanwal
Analog Input Al
Analog Output AO
Bias/Gain BG
Control Selector CS
Discrete Input DI
Discrete Output DO
Manual Loader ML
Proportional/Derivative PD
Proportional/Integral/Derivative PID
Ratio RA

- WaRguudon (Function Block)
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- Fieldbus Power Supply
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Fieldbus Power Supply
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- Fieldbus Terminator
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31]'71' 2.27 w814 Device Coupler
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maqﬁamu‘uﬁan lagan SP laanA1Ruuse

(Remote Cascade) — PP
MODE Uaultannesn RCAS IN vasanguudan PID

Tulnuanisvinautian OUT laann1sAvuaves

ROUT & 1 W o %) a ¢
33‘UUISE’|V\N']Uﬂ'1W']LLU?W{]QUL‘U'\UWWWQSW

(Remote Output)

ROUT IN
Tulnuanisyinauiiinisyhauvesitaddulunis
LO AnnuAn (Track Function) lmgen OUT  gn
(Local Override) A1uAnI8 TRK VAL wazm1 BLOCK ERR 9¢

wanau Local Override

Tuluuanisvinautinnsassnuan OUT vaarandu
vdenludlsnduvdendaluiiam  lawen OUT
YedAvInAUAT BKCAL IN

IMAN

(Initialization Manual)
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AM9197 2.7(0)

a [4 oo 1 4
WIULADI Adenla AITNNRNY

Tulmuamsvnuiifaiduuiensgngaviauuay

MODE O0S (Out of service) . “ :
A1 BLOCK ERR azuanaiu Out of Service

Operator

Setpoint
SP_HI_LIM SP_RATE_UP
SP_LO LM SP_RATE_DN

AUM to auto

N Q] Setpoint Rate an
Limiting Limiting _\_>

Cas ¥ Cas

d ' lﬂl o 1
31]'" 2.39 LVaNNNLaENIININUATRULYNVBIAN SP

unasianvesn P vieAuthmanguesitsiduuden PID  Fauandlugud 2.39 el
AudWuSulnuensvinuesuden dlvuanisinnuresudeniluluun Auto A1 SP 93
gnimualaegldulaense undlvinnnsvirueesudenidulumn CAS A1 SP aggnrimun
Tneaiulsatoudnniiness CAS IN dwdunsdrasdnunn1syinauuuy MAN f1 SP v
laifinasiodn -OUT . iflosanen OUT  wesileAuudan PID. gnimuslasnssannglday
uanmﬂﬁvg‘l'u"mué'ammiﬂﬁwumaummmm’w SP #EwisIiees SP_HI LIM  uag
P LO UM tieifumstieaiulailiien sp firrgaiuly/sifuluandrveuiem (Limit) 7
Amunll

Adnuurdu q Adidyuesisiduuden PID deazdestimsimuadilvigniosmnzan
wielvinsmugunszuunaiulvsthsiivssansnam iy

- Bumpless Transfer and Setpoint Tracking

fldansnsofmunnisernisnisluns Tracking w3anisAnmuAa SP Tagnisrivunen
sidenlun1sauay (CONTROL OPTS) il

- SP-PV Track in MAN Wifuilovaygnlsian SP-iUAsuutasmmen PV iileluun
Wvngvesudengnimuadu Man

- SP-PV Track in LO or IMAN lerifuiiazeugynliien SP wasuudasmue PV il

q @

Tnusvasvdanltuvnzufe Local Override (LO) %38 Initialization Manual (IMan)

3. Werduuden AO

[] ekcaL_out

AO O our

cas_iNn [

= @ ! @
JUT 2.40 fhegailsiduudon AO
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Tuguil 2.40 uansredeflerduuden AO Mnazussgeglugunsalmunugevine (Final
Control Element) $1manandamuay (Control Valve) wisgunsaludasdaysyrailaddaiu
nszua (Fieldbus-to-Current Converter) lagwesn CAS IN  Hunesaiiumduusild
svuadusminenie SP dmsunmsUsrananavesudon duwesn OUT (uwesaiide
AuUsiemvesudenludimauaiaweiudenvesguns alitudmnsiiimesiidenia
“CHANNEL” @umasn BKCAL OUT \Juwesaiidsrludawesn BKCAL IN vasilsiduuden
PID Tuguil 241 uamsiedlaswaduneluiteiduudion A0 Tneamniinesdfny
annsoagUldfinied 2.8

BKCAL_OUT

CAS_IN

d L% 1 } % € @
JUT 2.41 Medaslassadrenigluiteiduudon AO

A15197 2.8 Arsailimesndduesilanduuien AO

W15999 Amaanla AUNUY
=2 U £ % o L L3 :J Q.II
AIsAnwIRInAilonslganu Wumsimuadyaaieanenludenis
CHANNEL o Ny, o ” '
InemluagiiaiGuauily 1 Iigunsnlvinau
AIsAN¥IIINATENTSIHIUYDY Jutiwviseainavesdn PV lage PV gn
gunsal Tlunsuszananavesilaiduuden AO
PV SCALE gaA1 PV Ulea1nn1suUatA1ve

a I3 a U
N1570e3 READ_BACK  LitauansAn
FUVUIYIFIUDAYLLADS

AUANFADINITLUNIT LT 49N oaLNaveIdyy 1 OUT  ¥93

OUT SCALE . @
- Wanguvaan AO
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a ¢ P oo v
WI0009 Aaanila

AMUNUY

MAN (Manual)

&, ° o v v
Wulnuanisvinaungldauisa
fMruAAISILUS OUT vasfleanduudsn
AO ¢ TawlaisinsUszanavasudan

AUTO (Automatic)

Dulnuanisvhauiiadauds ouT e
nnsUsTRanavesilenduuden lag
ﬁmﬁgnﬁmuﬂ’ﬂu Sp 1 uandmune
lun1suseanana

CAS (Cascade)

Wulwmuanisyhauiiandauds ouT e
nNsUsTIRanavesilanduuden lag
fifauusiteuduniinesn CAS IN
Wudndanunevse SP YDINT
Useulana

RCAS (Remote Cascade)
MODE

Wulnuanisnauiiadauys ouT e
nMsUsEaanareslentuuden Ty
fiAfuUsndesnleandouidund
o3 RCAS IN iuaritmsnevie SP
YaaNsUsTANaNg

00S (Out of Service)

[ ° vV s v [ 3
Wunmsnmualviladduudenngayvinnu

IMAN (Initialization Manual)

Ay lunsdavanadimiuan OUT
wiodanasTigunsalvieu Tagdn ouT
azgnasAtenlifidgaineneuiiozdl
'i']mvml,ﬁm%u

LO (Local Override)

AR WAYaIUABNlilinauauDIAIY
AILUs OUT ileannlmuavihaiunes
Swesavdeniluluun LO  wiseglu
annefifanuianses (Fualt  State
Action)

2.4.2 nadenldWerituuion PID aelugunsalszauiad
lunsadrmsermuaguuuuvesguamvaulagldnntinduianda agvinludnuuen
Seniflenduudentaezunsy lnensuteflenduudendn g udeuneiulazinisiweules

Joyasywinilaiduudenluiasesdenldlunisimunadn (Configuration Tool) wielaanazil

o

Tusunsuildlunisadeguamuauillasewglulusunsudingm gléozusaiuilaiduudeniisl
wasasng q Memadudneuariuravesuden Iﬂaﬁwﬁm5uwm%ag’ﬁm%’wmaw§anuas
wosmodnnzagIsiurIwesuden Tuguil 242  uamailaiduudenlaszunsudmiu
gumuauwuy PID Tneiinisldfiduuden 3 udien Ae Waiduuden Al PID uaz AO lagen
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ouT_D BKCALj!
[=

CAS_IN
out FF_VAL
IN

TRK_IN_D

TRK_VAL

Al

ooooog

BKCAL_OUT  CAS_IN
-]

ouT

o v 2 cala & o
Uil 2.43 nisldedduuden PID vesgUnsainiiitariduuiion AO

OUT wasiterifuuden Al asbudn IN gesilsrduudion PID ellsiduudon PID Usvanana
azlden OUT wedsludsileituvdon AO waznisvhauvesiladduuden AQ aviinisuds
navandeilenduuden PID 91nn135uU-detoyaseningml BKCAL_OUT uag BKCAL_IN #e
wwnAnvesnsassgumuaulagliw e duitanUa gldawnsaidendmuanisldnuilsidu
vdon PID  Tavanansaidenlddariduuden PID fiussqeglusiniunuuesseuuleas (Host
Controller) wiaidonldiladduudan PID flussqegnielufigunsaisesuitan Tunsaifidentd
Haituuienvesunsalssiufiadiiunaiagniend “Control in the Field” dw¥ums
AIUANLUY PID flFarunsadontmunld 2 nsdl Ae msliHsiduuden PID vesgunsaliil
laituuden Al (Fanslusuil 2.42) uagnsléilesiduuden PID vesgunsaiiifledduuden
AO (Fauansluguil 2.43) pmdisy

2.5 psduAsugunsalszauiladia [7]

Tunsviauresszuvarvaueiaiinnudnduidesdinisduasugunsalluguuuy
FiN9 9 08T

- msduiAsugunsaiseduiladiifianudeme Tngldgunsaliladvauuy identical &
Lﬂuqﬂnsmwuqmaﬂwmzmuauﬂu

- mMsduidsugunsaiseiuilas Tngldgunsaiifivismguandieontu msldnudszam
Wiy ualinuuane19Yes Revision vasgunsal

- msduiAsugunsniszduilad Taeldgunsaifiinudnwmzynasnsauasasafuusisae

9

USEMEHER
[ s o = 1 [ ] G
- miamﬂaauaﬂnsmsumumm“ﬁ AMANYAIZ N1TYNNIUNLANAINNY LYW Capability

g d o a g {
%30 msmmgﬂLLUUmsmmwaaﬁaﬁ‘nuuﬁammnmmu Tuanznantunisdulasu

Sdudeevir Re-Engineering wasszuulng
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i o a L3 L3 v a ¢ o
M19199 2.9 sURUUTRINMSFUABugUNIaivuintuilanTa H1

Replacement Type | Manufacturer ID Device Type Device Revision
Identical Same Same Same
Like Same Same Higher/Lower
Equivalent Same Same Higher/Lower*
Same Different N/A
Disparate -
Different Same N/A

wineg * lassadedoyavesudansne q nelugunsalazdl OD Index Nuansitariy

Tunsduidsugunsaisefuiasilfinalulagwiniinduiladda H1 WeRensun
Wisuifisuanumilouuaraanmsnetuvesgunsniineanisduiuasu (Replaced Device)
wargunsniluifiFoenisiu unui (New  Device) 9anuSEmguan (Manufacturer ID)
Uszinnvaegunsal (Device Type) uagjun1snanvaigunsal (Device Revision) a1unsauus
msdundsugunsalldifu 4 guuuy dsagulumsiei 2.9

PNEai 2.9 madudsumsdudsuluuserunuvannsnssuelaggoldnil

- msdudsugunsnisziuaduuy Identical - Tnsgunsafiifiosnnsduiuasuuas
gunsallmifimsvharuuastayausslisuudendmiioudy

- msduvdsugunaniszduiianuuy Like | Wogunsoflmiuvy tike  ddnwazves
uwasiisnuagnnslduessiaiduudonsanislassaine 0D (Object: Dictionary) #59fy
gunsaifidesnsduiuasy Tnsgunsailuiiuy Like 3 MANUFAC 1D uag DEV_TYPE
fnitoufu uveil DEV REV figanitgunsaliidosnisduiuaeu waseslyd DO/CF File Tu
gUnsaifideenIsduABuIIRaAY DEV. REV flgunsallviuun Like

- msdundsugunsalszduiladuuy Equivalent iegunsallyiiiut Equivalent
fidnwazresnisvihanuluisiduudonnsatugunsaiidesnisdudsuudlaseasneves
OD (Object  Dictionary) vesaunsailysiuuy Equivalent #ipaianisteyalui laedl
MANUFAC ID uay DEV_TYPE fniloufiuusiazil DEV REV. figansasiningunsaifidesns
dFuidsu uazaasld DD/CF File TugUnsaliidiesmsduiuAsusnsiern DEV REV figunsallwsi
WuUU Equivalent flawsiinszuuleasazlisusesluaiuues OD index usiinsassivaziden
Yoyalilu CFF File uaa

- msduasugunsalseduiasiuuy Disparate 1ilogunsallwiuuy Disparate finnsld
muﬂqﬁ%’uuﬁanﬁﬁhqﬁutﬁaLﬁemﬁ’uaﬂnstﬁﬁﬁmmsﬁ’uL‘Uﬁﬂu Imaaﬂnsm’lmjuuu Disparate
LLavaUﬂsmwmaamsaULUaﬂuu MANUFAC_ID way DEV_TYPE fiuansnaify

9Nis 4 nadlvesnisduiUdsugunsnissdunuusing « Aldnanaun fiies 2 nsdiitlsl
Foavhnasmarnlul (Reconfiguration) wasgunsai Aensduludsugunsaiszfuiladuuy
identical uazuuy Like doyaiildnannaniamnsataslivsnguangunsaiftasvaviling
hauresgunsalszauanuar sruuleadvinnuuiuldegaivsednsam

Tutlaguiunisduasugunsalssduitaduuy Equivalent wazwuy Disparate fiadnfin
Tushuvessisazidsadoyavesgunsal drunisduilasugunsaissduiladuuy Identical
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(§ MANUFAC_ID, DEV REV fimilouiu) wagnsduiasugunsnissiuiladuuy Like Aasn
gunsaliimsdmantoya (I MANUFAC_ID, DEV_TYPE fniloutuusidl DEV_REV figavie
sindn) Tunselil DD/CFF File vesgunsaifiFesnsduilasudosarunsoludaen DEV REV
Tugunsallmifiunldunuitls Tuunansdifausiingunsalazdl MANUFAC 1D, DEV_TYPE uav
DEV REV #iwmiloufiu usenvaziinisvihaueesensauasiineiu wuussianvesivuiees
Vi3oruIATeaNd@fiunneniy

2.6 ¥an1MUAYY Host Profile waz Class [16]

Toadidudddgisesiuderulunisdeasvesmalulagvindinduitadda Tnelaad
Usznaume indesilefillunisivuamwesszuy (Configuration Tools) gunsaituinides
Ll,m*?iLLamNam’sLL%’QLﬁawmmﬂizuuﬁaqmizﬁ (Alarm_ Display  Panels) wag HMI
(Human-Machine Interface) #3onUIRNINTUATS 9 WIWuTINAUTDITzUU Aldlaans
WUUSFUUATIOA (Distributed Control System) 19axfiugunsaiids wonisusznautiuan
ngunsaiuinne Tasiilaadlusniusdeainisviaauludiuves Function Block (FB)
usloandasiinsduinesivie (interface) U H1, HSE wiansaeseens Teariinissesiugunsal
WUULEWH  (Safety Device) gUnsninismIuRa LagnIsuandHaYeIszUY sxuLleadiisinng
\ousiouy Hl M9eaAns Fieldbus - Foundation léitfuiinastioyalifi Communication
Stack uardinisduwmasineludures Physical Layer sudarinunvesssdns Fieldbus
Foundation dleasfidinisidousievy HSE Heswinistuiinasteyaliin Communication
Stack LU

Class &1

gﬂﬁ 2.44 S¥aUYD9 Host Class

n13iMun Host  Profile  egaessonduluniunuantfinesdns Fieldbus
: v o v P ¢ v o a v wa
Foundation - leifinwuali laevleadsesanunsanniunsianuamaudiives Host Classes
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Tusestusing q Arvual Teardessinsvhaususureseninuifuazeeinuas (Sofware) #9
Qnﬁmuﬂ%uimau%ﬁ’wﬁwﬁm'uaﬂaaﬁﬁu 9 YaqUumnsesAns Fieldbus Foundation lafvun
seuredlaanld 4 classes il uanasaguil 2.44

_Class 61 - Integrated Host: {{ulsaniiinisidensioluguuuuidion 1Wudsiiddty
mnm’aﬂsxuauﬂwsﬁﬁag'luiwuﬂaaulaﬁw%a on process lnglaaniin1siansteya Physical
Device Tag Wiiugunsaimndutuieatumstmuanisisriaiotne amsadanisnis
?iamsﬂ?azgjau,a:snsza]'\aﬁuﬁlé’ﬁwuﬂl’iﬂiznauﬁw Link Schedule, Back up Link
Schedule, Block Instantiation, Link Object, Macrocycle, VCRs LAENNTLIADUAN 9
Teasannsaiinfawnsniiwesiieglu Resource Block, Transducer Block, wa¥ Function
Block 9¢iin13 Back up/off-line vosdayalulii Database e yhlnszurumsaugums
Fmnssuldszuulsadlunasheaiiaziinseiszuuiiaaaindedeniniu lneiggua
(Operator) @31301997U Integrated Host FUTUSRNTHT Operator Workstation

_ Class 62 - Visitor Host: \ulaasiivhamuniedinsesuladssuy Taediiugiluns
Read/Write fayaludis Resource Block #as Transducer Block wididuleasiinnsianu
WUU Read ~ athaiigranunsasiiunisly Function  Blocks &3 Visitor Host laifiuiiai
suflunisludiuves Physical Device  Tag uaznismeAnedodis gunsaifivimiiidy
Visitor Host - 9199¢iianumyiamasunwile (Handheld Device) w3e gunsal PDA-Like
Tdoudaiiiludunietiouvuiinsriiedniunsdentigsinvssuiarloadannse
fnsalilugunsaiaweld wu nsitaduadmunuuuusslal

_Class 63 < Bench host: \Tulsadilddmsufmuansangunsaiilailésniunis
poudivduilagunsal (Nen Commissioned  Device) THlunmssagnszuvinietnedmsy
nsvuaumsuuveanlal (off process) waziinsssraluautes Link Schedule, Back up
Link Schedule, Block Instantiation, Link Object, Macrocycle, VCRs LATNISWALABUANS 9
Tneiileasanunsaddannaniinaseing 9 vee Resource Block, Transducer Block, uay
Function Block e19exldleaslunsdiiifesfameunsailussuuteuriaztnesnainieietne
vossengunsaisilvsiieldlunisduiudsugunsal diinas Reassign gunsaflvsiannsold
Toas Class 63 Bench Host lunisiades PD_Tag, H1 Address, VCRs, LAS wag Function
Block Schedules vasgUnsaildt

- Class 64-Bench Host: iihlsasildiugunsaiiignaeuiiviuiiud (Commissioned
Device) fvihamiludnuazuvueenlal lHnusegquagunssiidesiieinuaznmstngednm
Class 64 Bench Host finnudesnisitwiloudiu Class 62 Standard Visitor Host Ao lidl
wihitllunsie Address wasgUnsal dausn Bench Host wuuilageagluguiuy Handheld
Configuration %38gUnsal PDA-type THideusevuniuuduuusewlatniegunsaliifinng
anuane wu gunsaiitadenduuueenlal

- Class 71 - SIF Integrated Host: \{ulsadlddmiugunsainsiftaidunisviany
WUU SIF (Safety Instrumented Function) Tuvugszuussulaunie On Process Juleasdi
T uuuuiswiinisvhnuveaviiousu Integrated Host Tneg Class 71 SIF Host gariwua
Address uu H1  finsyheuuuveeulay awnsoasavsedanns Physic Device Tag
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gunsaliidaluszuvuararunsadsaaiodield deddusine 9 wveslsaduuy
Class 61 Integrated Host azupnsnsfuilaiduanizues SIF lasauautRvesilaiduiemi
annsadndanisiimesues Resource Block uaw Function Block vea SIF léifugesiinns
5893V SIF Protocol wagn1sieAn SIF Tnslanizansasiiiunis Lock/Unlock ye3guUnInl
SIF lemnen

Tunsafiunsszuu- Safety voslaan g’{lﬁmmﬁuﬂuﬁﬁy’qmLLaz'h'f[UsLLﬂiu'“JLﬂiwﬁmi
IUNIMINTIY JRUaseuuagyinn1s Shutdown  MsYiUeIsEUUHIULEad LLazs:{ﬁ

wihisuiageulunistenvrgesnwsyuy aedludsdiu SIF Host wesiiiuanuludiuves
gUNInILAaENIEUIUNIINLTEUU SIF



unil 3
nsduiasugunsaiatindulanvaniaeaue

3.1 Na12U"
TuuniiaznanfeseazidenvaInaIuAluAaNISAIVANGUNY fFaUsenoufe STy
Teasuuuidioanldlunsdifnw smmmaamaammaﬂnmﬂa ”aﬁ'l%‘[uﬂicﬁﬁnmuas

a‘du

’)ﬁﬂ'ﬁﬁUL‘UaEJ‘LJE]‘Uﬂ'iﬂJVIU’ILﬁUEﬂuW]EJ”mW‘USU‘VN 4 NSl

3.2 warualaean1snluangamginlglunsaifingn [17]
U 3.1 uanaanuglatiaanismuatgumgiifiinisiusiuresgunsalssiuilasi

Y

lodeyyreunineaianta Hl Iuﬂ'ﬁ?{amsﬁau‘,a %aLﬂuwmwﬂumaﬁgﬂﬁmﬂ%ﬂuﬂisﬁﬁﬂm
dmunsdudsumsuaiinneigangdiivnaueluinefinusi lneduuuiineusled
(Piping & Instrumentation Diagram: P&ID) ﬁ’aLLamﬂugUﬁ 3.2 MNUUUNLBUALDR ATUALA
TE_501 (Temperature Element) 1iuteuigasguvgiivinensimdeusadiu TIT_501
(Temperature -Indicator Transmitter) Fadiunsiuaiinme sgaumgiinlilunisiargumgi
MnnsEvIuMsfiinisdeansdemaluladwiniefuiladdauasdsdgamgiininlaon
iwuiwesgumgiiluge TIC 501 (Temperature Indicator Control) LiNeuansfnvagavgil
wazndudnitesefugliaulunsniuaugamgii TnemassanimmnevenszuIunsuay
deuusmuanluguuuudyauilandaluds DIY 501 (Fieldbus Indicator Converter) N
Jugunsaluvasdgyaruilasta H1 1Hudyaianssuaunsgiu 4-20 mA - uavasdygy o
nszualudagunsalaruAudagning (Final Control Element) Aig TY_501 unugunsninaen
fdalnilunisudasdnszuadunsadunssuaadu 45-220 VAC Litednousafuledlvun
vaonlnlunszuauns lasagusivaziBendoyauesgunsaisng q Mdlunaudlumanis

muAugamgll asnsaagulanmsaem 3.1

d a
E‘U‘V] 3.1 wmuﬂmmamimmuqquu



o oo /TIC)
o 501
: DIV\FF
! __ _
|
|
o}
|
' S i
o
|
| FF \ /
— — TE —— — — — — —
501
o N\

JUN 3.2 ununniiLeauAlaTaeNsEuINNSAIUANGN

v

A13°99 3.1 MaziduateyngUnIniuuNa UALILAANSAIUAN gAY

—— —— ——— — — —

ada ¢ aa
alndiszuvlaanLuunTLed

Device Tag Device Function Manufacturer |  Model
TIT 501 Temperature Transmitter Rosemount 3144pP
DIy 501 Fieldbus to Current Converter SMAR FI302
TY 501 Current to voltage Converter Sangi SCR-14030

AP a9
| . e 8
s R 4 8
bt wlalol . A
E } R =
{ | =
 Romn., R 1 T B S
w
3
¥
2|
2|8
ol I
el
s
3Uil 3.3 wuumsseansluduvesgunsaliladva H1
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3Uil 3.4 wuumsseansluduvesgunsalasinidalnii SCR-1A030 uazgunsaluvas
dyayauitanUadunszua (Fl) Ju FI302

Tunsiinsegunsaisng q lunarudlunanisaunugamgil Insdeamevieiiuasss
LLam'lu;nJLLUUmsﬁmﬁv'eLLam'luLmewiamﬂ (Wiring Diagram) luguil 3.3 uazguil 3.4 Tag
Tuguil 3.3 wanauvuseaeluduvesgunsainninduiiadta H1 wagluzuil 3.4 uamauuy
soauludiuvesgunsainedriaslviln SCR-1A030 wazgunsalulasdygyraianvaiiu
nIzua (FI) 3u FI1302
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3.2.1 szuulsaduuuidioaildlunsdidnw (4]

msfnwmsdudsugunsaiiiaueluinerinusi Waidunmsuussuulsadiuuy
Adoarisinaiu e svuuleaduesu3¥m Emerson Process Management §u DeltaV way
U39 Azbil Ju Harmonas-DEO Tneszuuleasiuuifioaris 2 Juilil Host Class Miwmilauiy
fio Class 6la Integrated Host System Fafilgosureluiited 2.6 Tassyuulaasduuy
AdLoagu DeltaV way Harmonas-DEO laaangidouuazi1un1siusesann Fieldous
Foundation fuandlugudl 3.5 wag 3.6 auddu Tnegldnuannsagloyaiiudldan
Sules www.fieldbus.ore sTeaziBunlaetovasszuuleanildlunsanwiisoil

szuulaanLuuAdeE DeltaV

Tuguil 3.7 uandlassa$ranisonsausnldlunisivessessuulsasuuuidien Deltav
ldinaluladwndinduianta HSE - Gesosiunisasianietts Ethemet MIuNIRIgIU
EEE  802.3u wazdiszuuiadativdises (Network  Redundancy) Tnefinnsidensie Deltav
WorkStation i#ffu Dettav Controller shugunsaifiionii Hub 3o Switch o3
fvuaseR e 1P Address @augunsni Fieldbus Hi- Card agifiousefiu DC Power
Supply/Power Conditioner uagiae Trunk naunasierdalrindeusolués Junction
Box AiRnsauunauslumanisaIuaueumginldlunsddn (@zui 3.29)

= Emenson PROCESS MANAGEMENT

" ) DewtaV & AMS Suttes TuTetuicenT Devie Mawacer, |
FOUNRTION fod = |
Category: Host
Revision: Deltav 10.3 & AMS
10.5
Type: Class 61a Integrated
Host System
Host Registration Date: 04/24/2009
Test Campaign Number: HPO61300
Tester Version. 23
Test Status: Registered

JU# 3.5 szuuleadiuun@ios DeltaV MH1UN153UTRILAY Fieldbus Foundation

AzsiL CorPORATION (FORMERLY YAMATAKE CORPORATION)
InpusTRIAL-DEO / HARMONAS

FOUNDATION
Category: Host
Revision: 330.1
Type: Class 61a Integrated

Host System B ! !E

Host Registration Date: September 21, 2009
Test Campaign Number: HP063200
Tester Version: 2.1
Test Status: Registered

o < aa o ) . .
JUM 3.6 szuulsasiiuuadiea Harmonas-DEO Mun1sTusesiag Fieldbus Foundation
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Idbus H1 Cards

Workstation Controller Fi

ScTP Cat 5(e) Cable Secondary Switch

|
(Max. Length 100 m) | ScTP Cat 5(e) Cable
| (Max. Length 100 m)

L N

I .
iE TCE A L eRCIAT AEY W T

e U L R
Iy SONNIXI T J 7 7 5
Database

Systern Condiour on

41 € Owconras ored Fwidus Deice
AN Or 01

. 010
w B rraos
v Rl

=@

31]‘7; 3.8 1919989 DeltaV Explorer

Tunsldssuulaaduuud@ioa Deltav  awdin1slgenu 3. Tusunsunan  As DeltaV
Explorer, Control Studio Wag DeltaV Operate lagusazlusinsunsolonnalagull
wandunlaatonil

DeltaV Explorer tHutenndiadu (Application) fiuansludnuae Windows Explorer
fllumsrmunnudnuag (Characters) vosdausing 4 lussuu Tneigldauamnsadiunm
¥03lA9A51958 VU (Structure) 1nesan uazlassuvesszuu (Layout)

nsitalgauludiues DeltaV Explorer ansavinlalay

- Click Start>>DeltaV>>Engineering>>DeltaV Explorer

aeluminsnawes DeltaV  Explorer fauansluguil 3.8  xileg 2 daudheiy Ae
UL ILUANILATIASI9VOI5EUU DeltaV 19U Library, System Configuration, Control
Strategies, Physical Network ag Control Network @2UfA1Uv2TL@AIS18N1TEDEUD
fudendudrefigniden wu duden DeltaV System masiudne s1en1stosiifieglu
DeltaV_System AALUARINIIAIUYIN FiD Library wag System Configuration V‘f’ﬂﬁé‘l‘ffﬂu
annsn L au videusulsssruulawsil
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3'dﬁ 3.9 119 AMS Device Manager

- i Workstation waz Controller ‘Iugwu'ﬁ'a:ea

- Wil Areas way Modules Tugutioya

- fmuagUuuukarddureIntsLfien (Alarm) Tuguteya

- ipdsudevesinglasnismnuazana (Drag and drop)

- fvuadsrnAnaTRveszUUIAToTE

- ufilvRmanURues Controller uay Workstation

- myae Anaen WieaTulvan Modules alu Controller

- Wenseriuilaidunaviauass Control Studio wiailsrduauluszuu Deltav

EmniinisAnsalusinss AMS Device Manager 'luizw DeltaV sﬂw 3.9 Faudy
u,awwaLﬂ'uu'lun'ﬁﬂ'muﬂmmaunsmwaﬂua H1 swmmsaﬂmwaua'uaeaﬂnsm
Taeldauansaldddsiu AMS Device Manager 11qu11nsmwaﬂua1mmu

- anansniennsigauilendu AMS Device Manager anngunseilanda H1 1¢i

- Bungdeyaamustiaziteulunisieuyeigunsal

- Gongdoyansiwuadarmaihauvesgunan

- Wisuitsudeyansimundesnnsyinusswingunsally

- TdAum (Scan) gunsaluueseneianta H1

- Wngitonslinudmiugunsaidu 4 @mnuismduantdimuald)

Control Studio fauansluguil 3.10 veldlunisesnuuuviervunaudnuuesing 9
83 Modules saviamsfmuaguuuunisauas Tuilsiduiildsuannsa Drag uay Drop
HerduudenldiiterdmunguaunuesnzuIums

n9Ualda1u Control Studio yilddail

- Click Star>>DeltaV>>Engineering>>Control Studio

- eglduannsniFenitandu Control Studio MMnuAULNYYRA DeltaV Explorer 14
Vi
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3U#l 3.10 mihenawas Control Studio

fdruaansoaisgunrsmuaueesnssuaumsldanmslédaudseneusin q Taeidu
Insiden Module fwunyadidswaznsiiinesens q lngmsihAmislimesinfmun
fansudaiiou (Alarm) msianina waznsiiudeyanuy Trend weanszuauns nsldau
Control Studio ausnagulddsdl

_ a¥13 Modute  Inildlaennsihilsduudensae 9 undessierdndedu Wedmun
JULUUNIATUAN

- ufilvgarndsdmiu Module

- unlewrsnilwesves Module

- AmupNIsHINABUE MU Module

- upieulunelugaddaes Module

- fiviua Module LU Node

- antilvan Module

DeltaV Operate \uuavindinduiiusznauluse 2 Tuunnisvinau e Configure
mode Faduduiirmuaziuiunsiinyesnszuiunisuay Run mode Sududuidnseriu
gl e Operator figuaszuu Tnefinsldnsaiinlunisuansravesdiildainnsian
YDINTHUIUNTT

n15k91u DeltaV Operate in Configure Mode ﬁmam‘lugﬂﬁ 3.11 awnsalgdeaniuy
n31ANLAAINI5YIIU N5AMUATEAIN Y301EE9YBINTEUIUNIINER LABUUINTIFNg
paniu 2 du A. System Tree wax Work Area lagludiuves System Tree louans
sUuuudoyase 1 Wuddudu sudimsdensedeyading q iy fléannsadoua
Unuitudeyausazadamiiouly Windows Explorer Tagmsnafieiaamng (+) uay () e
denldguuuudeyaviedydnualsing q lunseenwuunsind wiunszuiunmswinlilaiiou
suitelidauaszruuidilanimsiunsinuresnssuiums sntufiainining Orag and
Drop) asludiuvas Work Area 199141310
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System Tree

RN Y
iUVI 3.11 w9999 Control Studio in Configure mode

ns\Uald9u DeltaV Operate in Configure Mode vinlalae

- Click Start>>DeltaV>>Engineering>>DeltaV Operate Configure

n1514 DeltaV. Operate in Run Mode fauandluguit 3.12 Tuduiiszuaninny
\Rerdaafiuresnszuaunisiavain Tngfmvunsiedn Control Module LLasé’wIwaﬂiau”alﬂﬁﬁa
Auay (Controller) aziiduauvosgunsaiiomnaiildimualy wivgddliamsaldanulinds
unaeidgrudunsiasofnnaInsEsuRandndaAUAN DeltaV Operate fia1u1se
wansrmnuslunsguaumsio

n3tnlEenu DeltaV Operate in Run Mode Vinlorsreid

- Click Start>>DeltaV>>Engineering>>DeltaV Operate Run

o b e %0 4
roonb.r_.hr.nmo-q.u.pn Py el help
window ; 1

Main
window
Alarm Banner
Alarm Banner help
window
DeltaV Node
Status

g'dﬁ 3.12 w94 DeltaV Startup
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DOSS
Configuration Tool
| }
DOPCH
PO Configure
DOFC HAS/DEO Nodes
—_
PC(MELSEC)
FBLM SE B :
Fieldbus Configuration Tool
H1 Fieldbus ‘ l RTC_FB
" s & Configure
Field Devices “ @'\’ Fieldbus Devices

o v ¢ -~ ' ¢ aa
JUN 3.13 lassasnmuensauaslunmawesiessuulaaduuua@iea Harmonas-DEO

szuulaanuuuadied Harmonas-DEO

gﬂﬁ 3.13 waslassadianeansawdsildlunisidende ssuulsaduuuidioaves
Harmonas-DEO Tagl#ivalulal DEO-net Aivesiunisadiaiaedis Ethemet musmsgIu
IEEE 802.3u luni35.3ausie DEQ-Operation/Engineering Workstation (DOSS) L4717y
DEO-Fieldbus Controller (DOFC) Hugunsaifiiionda Hub wie Switch. fumsfvuada
AIMu18LaY P Address d2ugunsal Fieldbus Linking Module (FBLM) 981#ausiay
DC Power Supply/Power Conditioner uagthany Trunk nunasinerasiniludousoly
& Junction Box fiRamsuunauslasantsauauguvnifldlunsddnm (@zui 3.50)

Tunsldszuulaasuuudied Harmonas-DEO. adinasleenu 4 TUsunsumnan A RTC
Editor, RTC Fieldbus Tool, InTouch WindowMaker kag InTouch Window Viewer Tneus
aslusunsuveuennanduiisnuanidealneges il

RTC Editor slauanalusy 3.14 Wuwenndinduiildlunisiaviua Display Point, Point
Data, Controller Box Data LLaxﬁwwumﬁadﬁaga'luahusm 9 UYDIFEUU LU DOSS, DOFC,
FBLM, History g Alarm Configuration

nsalden RTC Editor vl

- Click Start>>Programs>>DEO>>RTC Editor

I—-.--m. Bar ‘Caption Bar

De Edt freview Yew Draw hasNAsBe Window Hep A

|
Do | —TTe— Tio0r
(3] control 5 3
AL
@ s> repository T
- . B -
» 2y
a1 2| ladl | Jﬂ

gl CF oy ® 0% [ hM .
U 3.14 wisina RTC Editor
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RTC Fieldbus Tool (RTC_FB) dwuanslugui 3.15 iunenwndinduildlunisiiiuvie
auludues Template Yoyavesgunsaiifadta H1 s vuAzULLUNMIAIUANUAENNS
Aoudiyduilagunsal

mslalgau RTC_FB vilalae

- Click Start>>Programs>>DEO>>RTC_FB

3UT 3.15 niheing RTC_FB

DOSS
- s
g(i'] InTouch =
| | WindowMaker |~
b'“hv Tagname
*:"E‘ dictionary
InTouch ’ -1 N o g B DB.CSV
WindowViewer P | "
Manage
— DBBKUP.CSV
|
Windows 2000
[ Harmonas-DEO network
DOPCII DOPLII

gﬂﬁ 3.16 Harmonas-DEO ¥1191us3uAU InTouch Software
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Job directory\it\

System Data Files

RTC Editor T - :;A;:A cg\iv
(Create user JOB) ) :
- DB.CSV

Tagname Dictionary
(max.60,000)
[

WindowMaker

Reference

o A

sUil 3.17 nsa¥alwd User JOB uavnslvan DB

syuulgadiuuftiaa Harmonas-DEO fins¥inausiudugeniuds In Touch dwisu
duiiiadefufldaunio Hm Fuandugui 3.16 Taefiferdunisdinudmsvusias
LoNWALAT il

- WindowMaker 18lunisadraniiannans infikansn eI uuenssuIunng
GHRPRER Lﬁa‘lﬁ@%’mm‘ﬁw’laﬁﬂﬂsqaé’wLLazIﬂstmmnizmums

- WindowViewer L‘fJuLLawwﬁLﬂ‘z'fuﬁLtaﬂq%’ayjama q vaansTUILMsluTMEisEUUid
197U (Running System)

Tngshuusveanszuaumsynmfegnazyie Tagname Dictionary uagzanansaiin
FuUsHIU Window I¢f daasseislumsldauilsiduaestondas In Touch Ao gldaulal
ansadnlduonnaiaty WindowMaker uag WindowViewer Tutaaniseaiule

dauﬁéﬂﬁmu%a?’m Window laeld#lendu InTouch WindowMaker az6993iin15a319
User Job wazvniumeusis q ludanimnssy (Engineering) wiouiwihmslvan DB il
Joya Tagname #19 9 YaeuUsTinnnIsuanINaluaIu HMI é’auam’lugﬂﬁ 3.17

3.2.2 Mwaziduagunsalssiuiladildlunsdifne

n3ualnnafauuniju Rosemount: 3144P

niuafininesgungfinldlunsdinundunsiuaiameigumgiju Rosemount:
3144P wanlasus®M Emerson Process Management [18] ﬁﬁLLamﬂugUﬁ 3.18

o a [ a
JUN 3.18 nualnneIg iU Rosemount: 3144P

Y 9
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ywaiinnosgumgiisu Rosemount: 3144P fiilluslaneanisdeansvainvanyguuuy
sumaniaduiladvaitensuaussmuiesnsvesld Wugunsaliiiimuusiuduariien
panaadeulunsin £0.10 °C suntaiinstlestuiidngunsaiognsiinagiinnstiesiuaiu
domevasgunsniannisiialnnsgyn wenuniifsanunsoldgunsallunisTagamagiliia
wuueiiAsIkazisuesguaramnsadenlfisuieesldvianuueiia (Resistance
Temperature Detector: RTD) w3ameslufuila (Thermocouple: T/C) namsuasinmasla
maalwi1ein Fieldbus Power Supply T,mEJ'qUﬂszﬁ%ﬁﬂmuﬁuﬂé’ulvxlﬁﬂu‘th 9.0 01 32
VDC uaglgnsylniusean 11 mA

1NFUT 3.19 waz 3.20 lsuannsileusiomamenmusmsiualinmesgungiiu
Rosemount: 3144P Tnsannsaidensauwesidiauuuisuireiifsuaziouseis

Wiring connections

(with “T1" hteg’all?inskm protection option)

A. Sensor terminals (1 - 5)
B. Ground
C. Power terminals

gﬂﬁ 3.19 Transmitter Terminal Block w839 Rosemount: 3144P

3144pP single-sensor connections diagram
1 20 3 1 2 g 1 23 1 2 3 1 2 3
l,,4 ;\_ A w4 / 94 L]\/"oo.
05 05 3] 2 °5 o8
2-wire RTD 3-wire RTD 4-wire RTD T/Cs and RTD with
and Ohms and Ohms™® and Ohms Millivolts Compensation Loop'”
3144P dual-sensor connections diagram
2 2
1 20 3 1 9 IT,J/‘? 1 20 3 1 2.3
4 1 4 - 1/ /a4 4
st » st st
sk, 5 5 aod P ® k.5 2%, 5
AT[Hot AT|Hot Backup[Dual AT/Hot Backup|Dual AT[Hot AT|Hot Backup/Dual
Backup/DualSens Sensor with 2 Sensor with RTDs/ Backup/Dual  Sensor with 2 RTDs with
with 2 RTDs Thermocouples Thermocouples'” Sensor withRTDs| Compensation Loop™”
Thermocouples®?

= @ = ' 4 a &1
EUVI 3.20 aﬂwmzmiwaumaL‘ﬁut%as‘uamsmaummasqu Rosemount: 3144P
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A15197 3.2 Snuvdennglunsuaiinmeigangiisu Rosemount: 3144P
Block 377U Block

Resource Block (RB)
Analog Input (Al)

Proportional/Integral/Derivative (PID)

Input Selector (IS)

Signal Characterizer (SC)
Arithmetic (AR)

Sensor Transducer Block (STB)
LCD Transducer Block (LCD TB)
Advanced Diagnostics Block (ADB)
Output Splitter (OS)

R, R, |, |, R, ], NNV~

Tums19 3.2 uanedwauilsiduudonnislunsvalinimesgamgiju Rosemount:

3144p FefiswaniBunvasusarudondal

- Resource Block (RB) Isnwavideavafayanisvitaiuremsiualiniges oy
Haffumsitadueniouag unzdeyanivlwihwesquasal ne RB  lifinsiWeusiedunuas
i wauudendy

- Analog Input Block (A) iuudeniifinisuszananarmildinnsinveasuiwes
wazihetldanmstadsludsitsiduudonsns q Tasidgungiindaldlumieimnssuds
LW nAENIIarLANIANILEA Tnf RN MBIy IaLilethluUSuATvesnsELIuMS

- Proportional/Integral/Derivative (PID) Wuduildlumsiunuuazyseananaves
AsvUANMIRUANENS 4 tasiladduuden PID aunsasesiuaumsnisndnmaniiuansds
ANSATUANINIZUIUNIILUU PID

- Input Selector (15) ifuvdeniiannsadondun aildiinnia 4 Suwn lasiowing

A7)

(% I
v a

YUY AUNITAIAINITATEY Tngunfudrudeniarsudumpainileanduudon Al uazuans
Yoyaludnuay Maximum, Minimum, Middle, Average uagnisthendryayies “first good”

- Signal Characterizer (SC) Juvdoniilalumsuszanaalugas (interpuration)
fitmuamuduiudseninedygradunauaziondynvesuden tnessddeyayanis
@ X, Y) fionsldunannsiavsenisnaasdlvuailaiduuden WEIRBINISNS VAN DU
Lilgvinsin

- Arithmetic  (AR) Lﬂuuﬁanﬁgnaammu’luﬂﬁ'l‘*ifmuﬂqﬁ%’ums"iﬂuuﬁug'\umq
adiamans iaruazmnvosildau nedldlisniudemsvaunisadinmans ifioaun
Fonilafdulunisduniidens

~Sensor Transducer Block (STB) udenflussyteyaveswuiwes wWu vilaves
wules mihensiamaimnssy MmsvaweAgamall uarnsitade (usiy ﬁagamdwﬁfas
Tglunisuszananansingumngil

- LCD Transducer Block (LCD TB) iuudenillilunsasdnnisiansuauuse LCD
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- Advanced Diagnostics Block (ADB) iuudenflanansaifiadeaniunisalsing 9 il
At Seinadensvinuremualinmeigungiitaznisuaniaiiianain

- output Splitter (0S) \uudenflairedygrnuieing 2 dyyin Ananduns
Fyanansien lnslodwausazdyauesduiidudaduluungivesdygiuduns

U 321 udnan1sAneis Rosemount:  3144P  vuiASesnewniaduiladda H

Tnesdnususazivnefagunsaienauiiandauumniuud H1 daudnuuznanienin
waagunsal Rosemount: 3144 wamslédauandluguil 3.22 Tunsdidnwilozlimstuain
wesgamgliflflsueeiuuueniia fidnvurnsdourevensuwesiuy 3-wire figunsia
gauniiagluyia -200 fis 800 °C

A. 6234 ft (1900 m) max G. FounpaTion fieldbus configuration tool
(depending upon cable characteristics) H. Power/signal wiring
B. Integrated power conditioner and filter 1. Devices 1 through 16

C. Terminators }. The power supply, filter, first terminator,
D. Power supply and configuration tool are typically located
E. Trunk in the control room.
F. Spur 3
JUA 3.21 msiafansualnmesgungiliu Rosemount: 3144P

Unionor
Coupling

Condult forFleld -
| Extension Wiring (dc power)

| Fittin

= Lengtg o ; 2’4

NOTE: Di are ininches (milli ). (8.1 )
Switch Location LCD Display Faceplate
FailMode and Security Switch

d e
E‘U’VI 3.22 aNWEN1INIENTNLALIBILEAING LCD
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sUT 3.23 nywalinmesgamaiisu Yokogawa: YTA320

n3ualnnasauuglisu Yokogawa: YTA320

'
a

nwaiinmesgaumgiinltlunsdnuiunsualinmeigungiju Yokogawa: YTA320
NanlaeuIem Yokogawa Electric Corporation [19] ﬁﬂLLaﬂﬂlugﬂﬁ 3.23
nsuafimmesguvniisu Yokogawa: YTA320 ifinasdeansiemaluladnidiadu
Wadifa \Junsuaiinmeigumgiifiienuuiudiuazanuiivamsigs wasiidpaandonuly
ns¥a £0.14 °C Tagldmuldiuisumeiuuuenifauanemesuuuwesiudida uenaini
wulweFingamapdnldidumuisese lnsannsadennisingumgiiuvy Differential  w3e
Average 9 qausiudneensfe YTA320 ldinalulagveslulasiuswaiwes (Microprocessor)
Tunsuszanana viliAumasivlaludgumgiiaials weeiilsidulunisifadunely
gunsal yhldsvaraninnslénugunsaiifniuuazandildislunisguainwgunsol
druveamtasuanskasziduluy LCD amnsauandlsl 2 anvaugAe wuumsnysviediiiay
(Digital Readout) wazluLLaUTEAUIUBSIEUA (Percent Bar graph) ﬁaLLamﬂugﬂ‘ﬁ 3.24
melunsaiinimosanmniisu Yokogawa: YTA320 veiiteslidmsumsiiuasliite
Fousolvinuainmedhauiiiionit mesiuea (Terminal) falandlugud 3.25 1gann
dydnvaiazwuindimesiueansuidslnihanuvasinglvuagluvaideafiuiduending

U 3.24 mihesuansera LCD 993 Yokogawa: YTA320
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L4 1 1 ] a A <~ A 1 4 5
y09gUnsal uazilvewioars GND drumesiiueanndeniassyvungiay 1-5 duanse
o 1% a o ' ] U d ' a ' 5 ¢
i lUl8198 e unusdmsunsitounoa sl gultasvinc1e 9 NILUUGULYDIALILAY
€ 1 a a
\wuiwese fuandlugun 3.26

Communication
Terminals (BT200 etc.)

CHECK METER
Connection hook *1

M10x1.5 12-deep female
for mounting bracket

Terminal Configuration
Power Supply and output terminal

c External Indicator (ammeter) terminal *!

P Ground terminal

1: When using an external indicator or check meter, the
internal resistance must be 10Q or less.
This hook is not available for Fieldbus communication
type(output signal code F). b
Ui 3.25 dumisaznsisiuesusiazinesien

Single input (YTA310, YTA320)
o _(A) G _(A)
-~ A
N _(§)____J_ . ®
(8)
T/C or DC milivolts two-wire three-wire four-wire
RTD or ohm RTD or ohm RTD
Dual input (YTA320)
1] © - W (1] @ 1} - W
(81) (B1)
2 D' - —(81;; 2] y - 2]
[2<H) 2= B s E] .

Y (A A2
5| @ B 5] - ) __(::§
T/C or DC milivolts three-wire T/C and two-wire

RTD or ohm three-wire RTD or ohm RTD or ohm

A o & 1 a 1
JUN 3.26 dnwuzn1sWeNsENIUANnABIIU Yokogawa: YTA320
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d o a L3 a0
A15797 3.3 Sunuvdenmelunsuainneigumgiiju Yokogawa: YTA320
Block 97U72U Block

Resource Block (RB)

Analog Input (Al)

Digital Input (Al)
Proportional/Integral/Derivative (PID)

N[~

o o & @ < a [ a 1

Tums199 3.3 wansswaudsiduudanaelunsuaiinmesgungiisu Yokogawa:
YTA320 failswavidenveunazudensail

- Resource Block (RB) -fistwazidunvesdayanisvininiuvemsuainmes iy

X aa o s 3 [y, ¢ \a o | a I3 'Y

Hendunsideduensawis wasdoyavesgunsal lny RB lilin1siteudedunnuaziendynniu

vdenau
[ -3 S 1 M v [ [ o o
- Analog Input (A tluvdeniiinsuszanamilaainnisinve usugesiazinag
1 % o | L ¢ o 1 o 1 AAU ' o 1 «
Ianmsinddludailanduuionsne q Tasthaguunglindalalumiedmnssudiendinm

v
[

ponunlugyvesdygnueurien @iinsiasutdainasaat) uazuansaauzdinds
AN INYBINTIN

- Digital Input (01) Udenfifimsasedyanuersmndudyuianie

- Proportional/Integral/Derivative - (PID) Judwildlunisusyanananseuiums
muAuAg 4 Tnsflerduuden PID- ansasesduaunismsadamanifiuaniianisaiunu
NSYUIUNITLUL PID

gunsalulasdeyyrailadUaludyaiunszud IF302

gunsaiasdygaiadtadudyaimnszuasy SMAR: IF302 - dauansluguil 3.27
\Hugunsainifidyaaieswaluguussdyaanszualnihunnsgiu 4:20 mA [20]

gUnsniulasdgyaailadadudyyinunssuaiu SMAR: 15302 Wugunsalitlénns
\FousemaviauueietieRadta H1 luvagildauglimsldnumenuseinse i
é’uﬁaﬁ‘ﬁwiamaé’zgtym 'lug'd*?i 3.28 Wuniskanwnuiasiaseveseiiiueana 9 Wy

;’1 1 a' n’; 1 a <~ L3
PINDNTADENT VINDAWAUNTDNTIUA (Ground)

o

3Uﬁ 3.27 guUnsniuUasdgygnaflanUadudygrmnseuagy SMAR: IF302



59

SUPPLY TERMINALS

GROUND CONNECTION
— FOR SURGE PROTECTION
GROUND TERMINAL ) L
(OPTIONAL SCREW) GROUND TERMINAL

5Vl 3.28 Terminal Blocks ¥8gUnsal SMAR: IF302

o o L a, & @ o [
A15197 3.4 Suvdenmelugunsaiwlasdyaailanvailudygiunszuaiiu SMAR:
IF302

Block 3749 Block

Resource Block (RB)
Diagnostics Transducer (DIAG)

Display Transducer (DSP)

PID Control (PID)

Enhanced PID Control (EPID)
Arithmetic (AR)

Sensor Transducer Block (STB)
LCD Transducer Block (LCD TB)
Advanced Diagnostics Block (ADB)
Output Splitter (OS)

=, ], ], NW]|~

3 a
ge
ca
=
e
&

Tumseil 34 wamesuuilsiduudengunsalwasdnyyinia

3u SMAR: IF302 SailsipaziBunnesusiazudondsil
- Resource Block (RB) is1wasiduaredayan svinnuvemuainmes Wy
flafdunisitaduensauns uazdosavesgunsal Tne RE lLifinsideusodunauaziendna iy

UIUNTEUA

vdendu

_ Transducer Block (TB) fieudeniildlunisdsdaasinin AO Block Tidudygyn
UIMIgU 4-20 mA

- Display Transducer (DSP) Talunisuanssauu LCD Mduanuzena 9 vosgunsal
wlasdeynaianvadunseua (F)

_ Diagnostic Transducer Block (DIAG) Mdlunsasiageunisiewsieseninauden
#a q Mhmsesulaey

- Proportional/Integral/Derivative (PID) Huudenildlunsuszananadmiums
muausng q Tasilsiduuden PID annsosesiuaunmsadinenaniiuansiisnisaunu
NFEUIUNTIUUY PID



- Analog Output (AO) A
vden PID WU Transducer Block

- Arithmetic (ARTH) Aoud
ae Ratio Control

60
sufenidsdygruilasuanienduuionnismuau 1wy

DNNNSATUINVDIANNIT LU NSVAEDNSINSINA, HTG

¢ o ¢ o oa §w e Y =
gunsaimaluladvniinduiladtailslunsdifnanunsaagulivimnsedi 3.5-3.7

= wa ¢ o § v oa o i et
M15197 3.5 asuanautRgunsalmalulagninduilasda H1 Aldlunsddnem

Vendor Model Device Function Device Rev. | DD Rev.

Temperature

Rosemount 3144p ) 2 1
Transmitter
Temperature

Yokogawa YTA320 . 2 1
Transmitter

Fieldbus to Current
SMAR FI 302 q 0005
Converter

o ' ) 2 )
A15197 3.6 Tranartunsyszananaveaantuudansag 9

Execution Time
Manufacturer & Model
Al Block PID Block AO Block
Rosemount : 3144P 60 ms 60 ms -
Yokogawa : YTA320 50 ms 50 ms -
SMAR FI302 - - 50 ms

A1519d 3.7 ayUdeyaniuadnnoigaumgiintdlunmsdulivugunsalssduilandwiv

ASMIAN®YN

Replaced Device

Manufacturer ID

001151 (Rosemount, EPM)

Model 3144pP

Device Type 3144

Device Revision 02

Capability Level 01

Device ID 0011513144-EPM-TEMP-0x2476200B
New (Identical) Device

Manufacturer ID 001151 (Rosemount, EPM)
Model 3144P

Device Type 3144

Device Revision 02

Capability Level 01

Device ID

0011513144-TEM-0x235C6C33
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A15147 3.7(f0)

New (Disparate) Device

Manufacturer ID | 594543 (Yokogawa)
Model YTA320

Device Type 0005

Device Revision 04

Capability Level 03

Device ID 594543000551009066

3.3 38n1sduasugunsal

Tuhdeilidunsndamieiuneunisdiiununsdugunsuaiinneigumgilu
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[Fieldbus Device Replacement Wizard

U 3.31 wihensuanstuneunadiiun1svedids Replace
- ilewtiwina Fieldbus Device Replacement Wizard Usingsisiotialuguit 3.31 T
natly Nexts ifteliflusunsuyhiupeudalusunsuyniuneuiiuandlu Fieldous Device
Replacement Wizard
- p3edeUAUasNAILeINTT Configuration sausnTsmnilvanaisdngn wazvh
msswinanilsfiuudenlugunsalfidesnisdunasy udmindusesunianiuzdwivaniade
auysal dananlusui 3.32

U load Status

J ! o s A ‘ o A
UM 3.32 mivauansanuzdninanilsiduudenlugunsaiidesmsdunasu



64

scan Manager - AMS Device Manager

5Tl 3.33 38 Tag guUnsalfilusing AMS funy

v 9 cddy = ] .
- uanedayanisonluaningunsainisensduiasulagldlusunsy AMS Device
U A v a 5 ¢ 4 = s a L3
Manager natju Close tiansfummwisnilinesvesgunsaifigesnisduiasuiaioauysal
v <
fanandlugun 3.33
& o a 2 § s a 1) ] a
- dumousiiiiunis Decommission gUnsaiicasnsduLUae Audndlugui 3.34
- i3 1o o a ° o ¢ v
- dengunsaldrlminazinduivasulagviinsvanaedgyyrugunIaiinesnis
o a o ! u L 1 (3 ¥ ' '
dundvusonuazvhnsremedygmvaguniaidlyivueniiud H1 ((aansiadeunoudn
gunsaldAlifinnsdearsuutiaudiadengunsalsalui)

3U# 3.34 Fieldbus Device Replacement Wizard dmsuiunounisdengunsaislvi



65

- i
14:59:59

e o

¥ Usemame  ADMINISTRATOR

< 18

Modue TEMP_CONTROL A ¥ Man TEMP_CONTROLL
élan”igli B w e @& %
: Temperature Control Using
Foundation Fieldbus Technology

?

2 “TRNLED  WARNING M"ﬁuh n 22!
: AMJW R B T

3Uil 3.35 wihnsiindlldvnsuaiiaimesgumglisu Rosemount: 3144P Tunsdlil 1

~ Ualusunsu DeltaV Operate iensiagoulmuanisvhauvesilsiduudenivled
Triaglulvun MAN Fauansluguil 3.35

- @enAida Retry Tulusunsu Fieldbus Device Replacement Wizard waa3aiaan
gunsalidinduasy (@unsaislmidfnssuulenuud HI) 9sianide Tag ¥esgUnsol
uazdioyadu g uumiisees Select Fieldbus Device waznas OK fauansluguil 3.36

Fieldbus Device Peplacament iiizard & I %
v e
ducer
v Uploz
v Uploz
v Decol Refresh tecti
_Potesh | et
Sele:
Comn
Dowr  Fieldbus deviee: IR 23
Help l Tiext > I Cancel l Close l

i‘lJ‘Vl 3.36 MeLanITaYareIUnaiNagyiin1s Commissioning



66

Fieldbus Device Replacement Wiz

This wizard will guide you through each stepto
replace a Fieldbus device, You can stop the process
in the middle by clicking the Cancel button, When
the process completes, the new device will be 1
commissioned and downloaded.

I X[)l()l(J Delt\/ _ :
2 Device TIT_503 has the same device ID (0011513144-TMP-0235C6C33)
as another device (TIT_S01) already in the database. Commissioning will change the device

tag to match the database.

Are you sure you want to commission device TIT_S03?

o Pb ' A W Yo a A b 1l =
Uil 3.37 mhehauananistudulvisiniiunis Commissioning gunsnilwaingniden

- denFds YES dm3unis Commissioning gunsaidluel iitelisyuulead Deltav
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- uaRINFg Device Commissioning Wizard-Start uainava Next> ﬁmam’[ugﬂﬁ
338 LilaFuAndunns Commissioning gunsal

. A el
and leave the device in the standby state. However, any
changes that were applied to the device using the device
reconcile operation will remain in the device.

Ca
Do 3 s
L |
o | 1
Help l = ext > I ; Cancel I Close |

d £ %4 U ¥ o tu A' ° . . . .
31]1/! 3.38 wiealtdmIun1sisuYin Commissioning new device




Select a new

‘You may now reconcile the parameter differences between
the placeholder and physical device.

Click "Reconcile Device" to bring up the Device Reconcile
Dialog for this device. If you choose not to reconcile the
parameter differences for this device, the parameters in the
device will remain as they curently are in the device.

econcile Device

Click "Next" to proceed to the finish screen.

Click "Cancel” to terminate the device commissioning process
and leave the device in the standby state. However, any
changes that were applied to the device using the device
reconcile operation will remain in the device.
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UM 3.40 mivnauanan1sBudunsiaiadunts Commissioning Device



68

Waiting For Device TIT_501 To Change State
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Fieldbus Device Properties
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Fieldbus Device Properties
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CJ scheduled communisations

Module Blodk (Device/Blodk Tag)

i BT riers: 150 TRIVERS /50 W 6o 54,1 F Copurec i B s
U 3.115 msunannlaslafailadmivnsussananailaiduugentu P02

- ATI9ABY Macrocycle YaenTsdnansuuwnusLasnisUssnanasesileisuusenii
fiqunsalilini Fuandlugui 3.114 day 3115

- AdnvI1IdonAIds Decommissioned Fieldbus: Device natpanugeveslusunsu
uaznAly Make Spare 9anlusunssl Exploring DeltaV fauansluguit 3.116

[& Detav_System
- M Libeary

o Configuration
@ @ Sewp
& i Control Strategies

B Unassigned 1/0 References
& dm AREA_A
- dm FF_18_11_2013

JUil 3.116 nsimuaanuzgUnsal Make Spare



106

& Deltav_System
@ i Liorary
= System Configuration
- setup
=1 & Control Strategies
B Unassigned 1/0 References
1 g AREA_A
@ g FF_18_11 2013
% dm FF_SEG_1
# dm FF_SEG_2
- SIM_SEG_2
& &g Physical Network
8 Decommissioned Nodes
= A Control Network
@ A CSC-13A15449C1F
=48 CTLR-1EDFBA
=-4db Assigned Modules
ok LAR_21022014
ok PID_12_11_2013
& PID_2_LOOP
&% PID_CONTROL
g TEMP_CONTROL_A
&k TEST ov
@ - 4, Hardware Alarme
=410
@ - §co1
=48 co2
& ‘ POY

& ~ 8 TIT_S01

U 3.117 Msuansaniuzves TIT_501 Wiang Spare Fieldbus Device

n’l’ a aaa U £ % al € v o v
- peulinsualisiaesaamaintesn TIT 501 ldidugunsaiflasUadisosuds (Spare

Fieldbus Device) fauanslusuil 3.117
- LUﬁauamuqunstﬁmﬂ Spare Fieldbus device 1Willu Standby Fieldbus Device

ﬁmam'luguﬁ 3.118

lv' D.Cnmmmlmed Fieldbus Devices

& oty Sy NI Tw o7

ar = Library 594543000551009066 _ Standby Fleldbus Device
Systern Configuration
Setup

=589 Control Strategies
. B Unassigned 1/0 References
& dm AREA_A
4 g FF_18_11 2013
@ dm FF_SEG_1
@ g FF_SEG_2
& g SIM_SEG_2
=-dagy Physical Network
B Decommissionied Nodes
= &kl Control Network
® A% CSC-13A15449C1F
= &4l CTLR-16DFBA
£ dadlb Assigned Modules
&% LAB_21022014
& PID_12_11_2013
&k FID_2_LOOP
i PID_CONTROL
adh TEMP_CONTROL_A
& TEST cv
@ -4y Hardware Alarms
=-4® 10
@ co1
=-4% co2

& B9 TIT_S01

gﬂﬁ 3.118 nsuansan uzYey TIT 501 \{u Standby Fieldbus Device



= &d® Assigned Modules
s LaB_21022014
&k PID_12_11 2013
&k PID_2_LOOP
&% PID_CONTROL
adh TEMP_CONTROL_A
o TEST_CV
@ - -4 Hardware Alarms
=4%® 10
w9 co1
=48 coz
@ "R POL
B-4"% PO2
= & Decommissioned Fieldbus Devices
@ il 594543000551009066
AR DIY_S01
e B TIT_S01
@ [l Frata1
w- [l FFa1_RMT17
=l Fral RMT23
® ! FFAI_RMT24

107

Device Comm

ul*v the:
 wizard screen mhm ':m

e PR

i v a L. ) e ’
JU# 3.119 wihenaiiun1s Commissioning gunsaifiaganuy Standby

- pAnvTYensualnneaNvgl  TIT 501  MYeaunusmudeuaziaandd
Commission giauaadlugun 3.119 uainaya Next>
1 d’ o a 5 J 4 A
- naYu Next> iesiiutuneusiely duandluzun 3.120

Dew(e Commissioning Wuard Reconcnle Device

o v i o . .
31]14 3.120 BuNLanImds Reconcile Device



108

Device Commissioning Wizard - Finish

You are about to commission the device with the parameter
values stored in the device. The current parameter values are
either the values applied in the Reconcile Device Dialog or
the original values in the device if you chose to skip
reconciling.

Note: After the device is commissioned, the parameter values
in the placeholder will be replaced by the values in the
physical device.

Click "Finish' to commission the device.

Click "Back" to go back to the Reconcile Device Screen.

Click "Cancel" to terminate the device commissioning process
and leave the device in the standby state. However, any
changes that were applied to the device using the reconcile
device operation will iemain in the device.
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Fieldbus Controller (DOFC)
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SYSTEM 14/06/21 13:21:06 Delete Delete log file 140318RF txt.
SYSTEM 14/06/21 13:21.08 Delete Delete log file 140319RF.txt.
SYSTEM 14/06/21 13:21:08 Delete Delete log file 140320RF.ta.
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FOUNDATION Fieldbus Device Replacement: A Case Study of Replacing
Temperature Transmitter by Identical and Disparate Devices

Voratut Sasanus, Amphawan Julsereewong', Pittaya Pannil and Prasit Julsereewong
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Abstract: This paper presents an application guideline for FOUNDATION™ Fieldbus device replacement of identical and
disparate devices. Replacing a temperature transmitter with analog input block installed in a field-based temperature
control plant model is examined as an illustrative case study. Four cases of device replacement by using two different
integrated distributed control system (DCS) hosts, DeltaV and Harmonas-DEO, are described. The first two cases are
replacements of identical devices in a running system without changing the host configurations. The other cases are
replacements of disparate devices with re-engineering the device and control configurations.

Keywords: FOUNDATION™

1. INTRODUCTION

Nowadays, modern digital fieldbuses are replacing
the traditional 4-20 mA analog platform for automation
infrastructure to achieve operational excellence in
process industry. Numerous benefits of digital
communications are provided such as initial and
long-term savings, new types of information available
for operations, and remote configuration of devices [1].
The initial savings include lower costs of purchase,
engineering, and installation [2]. The long-term savings
include lower costs for maintenance and operation [3].
With fieldbus system architecture, many field devices
can be multidropped on a single pair of wires to share a
common media. The amount of cable reduction depends
on the wiring scheme, the number of devices installed
on each network, the distances, and whether or not the
installation is in a hazardous area. At field level,
FOUNDATION™ Fieldbus H1 following IEC 61158-2
standard is one of dominant technologies for process
instruments [4]. This technology was specially designed
for bus-powered field instruments with predefined
parameters and commands for asset management
information like identification, diagnostics, materials of
construction, and functions for calibration and
commissioning. For brevity, ‘FOUNDATION™ Fieldbus’
will be abbreviated as FF through the rest of this paper.
The FF HI field-level network can be laid out in two
basic topologies, bus topology and tree topology. The
tree or modified tree configuration is widely accepted
and used for several reasons [5]. The most obvious
purpose is that devices can be installed and removed
under power without network interruption for example
for device replacement or expansion.

The aim of this paper, therefore, is to propose a
technical guidance to make it easier for users for
replacing an existing field device with a new or different
instrument. Replacing a FF transmitter with analog
input (AI) block of proportional-integral-derivative
(PID) loop based on control in the field with PID block
in analog output (AO) device is described. In this paper,
the ‘replaced device’ is the device that was disconnected

T Amphawan Julsereewong is the presenter of this paper.

978-4-907764-45-6 PR0001/14 ¥400 © 2014 SICE
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Fieldbus, device replacement, identical device, disparate device.

from the HI segment of the plant model used in our
experiments and it is substituted by another device,
while the ‘new device’ is the device that is newly
connected to the plant model. The new device
substitutes another device that is no longer connected in
the plant model. Four studied cases are as follows.

- Device replacement of identical device. The new
device provides the same resources as the replaced
device. An integrated host developed by the same
vendor is used.

- Device replacement of identical device. The new
device provides the same resources as the replaced
device. An integrated host developed by the different
vendor is used.

- Device replacement of disparate device. The new
device provides the same hardware features, but is
manufactured by a different vendor. An integrated host
developed by the same vendor is used.

- Device replacement of disparate device. The new
device provides the same hardware features, but is
manufactured by a different vendor. An integrated host
developed by the different vendor is used.

2. FE-BASED CONTROL PLANT MODEL

Fig. 1 shows a piping and instrumentation diagram
(P&ID) of a FF-based temperature control plant model.
A temperature generated by a 100 W lamp in the range
of 40-60 °C is specified as a controlled variable. The
temperature transmitter (TIT_501) is used to measure a
process variable. The FI302 converter (DIY 501) is
connected to convert a FF HI signal into 4-20 mA
current. An output of the FI302 converter is sent to the
SCR-1A030 power regulator (TY 501) operated as a
final control element. A control loop based on the FF
technology is a group of function blocks that execute at
a specified rate within H1 instruments or distributed
across the FF network. A function block diagram for
control in the field with PID block in AO device is
shown in Fig. 2. This control loop is configured from
three standard function blocks: Al, PID, and AO. These
blocks are executed according to a macrocycle timing
schedule prepared by the configuration tool.
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The PID control loop of Fig. 2 would start with the
execution of the Al block in TIT 501 followed by the
communication of the external link from the Al block
output to the input of the PID block in DIY 501. The
PID would then be executed, followed by the AO block
in the same device.

3. STUDIED FF DEVICE REPLACEMENT

The scope of this paper is limited to the device
replacement of an identical device and the replacement
of a disparate device. Table 1 summarizes details of
three temperature transmitters used in our experiments.
The device is referred to as ‘identical device’ if the
Manufacturer ID, Device Type, Device Revision, and
Capability Level do not change when two devices are
compared. Otherwise, the device with complete
different features is referred to as ‘disparate device’.

Table 1 Details of three temperature transmitters used.

Replaced Device

Manufacturer ID

001151 (Rosemount, EPM)

Model

3144P

Device Type 3144
Device Revision | 02
Capability Level | 01

Device ID

0011513144-EPM-TEMP-0x2476200B

New (Identical) Device

Manufacturer ID

001151 (Rosemount, EPM)

Model

3144P

Device Type 3144

Device Revision | 02

Capability Level | 01

Device ID 0011513144-TEM-0x235C6C33

New (Disparate) Device

Manufacturer ID

594543 (Yokogawa)

Model YTA320

Device Type 0005

Device Revision | 04

Capability Level | 03
5945430005S1009066

Device ID

680

v ( isplrate) Device

Fig.3 System for studied FF device replacement.

Table 2 Four cases of the studied device replacement.

Case | Replacement New Integrated Host
Type Device Used
1 Identical 3144p DeltaV
2 Identical 3144P Harmonas-DEO
3 Disparate YTA320 DeltaV
4 Disparate YTA320 | Harmonas-DEO
Fig. 3 shows the system used for replacing the

TIT 501 temperature transmitter with Al block installed
in the plant model of Fig. 1. Table 2 gives four cases of
the studied FF device replacement by using two
integrated DCS hosts, DeltaV from Emerson Process
Management (EPM) and Harmonas-DEO from Azbil.
The first two cases are replacements of identical devices
without changing the host configurations. The other
cases are replacements of disparate devices with
re-engineered configurations.

4. EXPERIMENTAL RESULTS

4.1 Case 1

In Case 1, the replacement of identical device was
performed in running system using the Fieldbus Device
Replacement Wizard in the DeltaV integrated host. The
DeltaV system provided instructions on the Wizard to
proceed.

Major steps to replace the identical device of Case 1
in online mode using the Wizard are as follows.

- In DeltaV Explorer, select Replace from the
device’s context menu to open the Fieldbus Device
Replacement Wizard.

- The Wizard will guide users through each step to
replace the field device as shown in Fig. 4(a).

- The Wizard checks for configuration changes since
the last download.

- The Wizard uploads function block parameter
changes from the replaced device if it is still on the
segment.

- The Wizard uploads configuration data in the
replaced device.

- The Wizard decommissions the replaced device.

- Ensure that the control loop (PID function block) is
in manual (MAN) mode as shown in Fig. 4(b).
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—ra— el - The replaced device must be disconnected before

= S the new device is selected to replace it as shown in Fig.
— 4(c).
; - The Wizard commissions and downloads the new

—"_"",%-w___,,." device.
e p—— - After the new device is successfully replaced, check

e | that the control’s input values are in the expected
? nominal range as displayed in Fig. 4(d).

7 oo - Return the PID function block to its normal

operating automatic (AUTO) mode.

4.2 Case 2
In Case 2, the replacement of identical device was

e e performed in running system using the RTC FieldBus
Tool (RTC_FB) in the Harmonas-DEO host.

Major steps to replace the identical device of Case 2
in online mode are as follows.
D S e - Save all configuration data and parameters of the

field devices as shown in Fig. 5(a).

- Place the PID function block in MAN mode as
shown in Fig. 5(b).

- The replaced device must be disconnected and then
the new device is attached as illustrated in Fig. 5(c).

- The system removes the database of the replaced
device from the DEO fieldbus controller (DOFC).

- Write the Device ID of the new device to the
replaced device in RTC FB database.

(a) Instruction on the Wizard for each step.
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(b) To place the control loop in MAN mode.
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(c) To select the new device.

e e————— |
ot 00 Weran | sterregt. | Hovetas ) Binatuts. Ja s 4 - Dovecoe. | B IWILXS0. | Woamnd. | RS8R 0

(d) To check the control’s input values.

(b) To place the PID function block in MAN mode.

Fig.4 Screenshots of the DeltaV system for Case 1.
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(e) To place the PID function block in AUTO mode.
Fig.5 Screenshots of the Harmonas-DEO for Case 2.

- Set the ‘PD Tag’ and ‘Node Address’ to the new
device as shown in Fig. 5(d).

- Renew the new device information in the DOFC
database.

- Download all parameters of the new device in
RTC_FB.

- Activate the new device and check that the control’s
input values are in the expected nominal range.
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- Return the PID function block to its normal

operating AUTO mode as shown in Fig. 5(e).

4.3 Case 3

In Case 3, the replacement of disparate device was
performed in running system using the DeltaV Explorer
and Control Studio in the DeltaV host.

Major steps to replace the disparate device of Case 3
in online mode are as follows.

- Copy all configuration data and parameters of the
replaced device.

- Set the control loop in MAN mode.

- Decommission the replaced device using the DeltaV
Explorer as shown in Fig. 6(a) and make it into a spare.

- Edit the Fieldbus Device Properties for details of the
new device as displayed in Fig. 6(b).
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(¢) To commission the new device.
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(d) To assign the Al block of the new device.
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(f) To return the control loop to AUTO mode.
Fig.6 Screenshots of the DeltaV host for Case 3.

- Connect the new device in the H1 segment and to
commission for making the device available to the
system as shown in Fig. 6(c).

- Assign the Al function block to the new device
using the Control Studio as shown in Fig. 6(d).

- Configure the Al block for use in the control loop
and then download to the system as shown in Fig. 6(e).

- After the device is replaced, check that the control’s
input values are in the expected nominal range.

- Edit the operator picture for operating system with
the new device (if necessary) and return the control loop
to its normal operating mode as shown in Fig. 6(f).

4.4 Case 4
In Case 4, the replacement of disparate device was

performed by using the RTC Editor and RTC_FB in the
Harmonas-DEO host system. The device and control
configurations required to be re-engineered.

Major steps to replace the disparate device of Case 4
in offline mode are as follows.

- Create the new job and configure the system
definition.

- Create the device templates of field devices for the
new H1 segment as shown in Fig. 7(a).

- Configure the control strategy by building the PID
control loop as shown in Fig. 7(b).

- Create the RTC system and controller data files as
displayed in Fig. 7(c).

- Create the operator picture for operating system
with the new device (if necessary).
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(c) To create the RTC system and controller data files.
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(f) To operate the H1 segment (graphic display).
Fig.7 Screenshots of the Harmonas-DEO for Case 4.

- Commission field instruments installed in the H1
segment as shown in Fig. 7(d).

- Operate the H1 segment from the HMI station with
group display and graphic display as illustrated in Figs.
7(e) and 7(f), respectively.

5. GUIDELINE FROM STUDIED CASES

From experiments, we found that the procedures for
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Table 3 Device replacement processes of studied cases.

Case | Re-engineering | Running | Configuration
System
1 No Yes Online
2 No Yes Online
3 Yes Yes Online
4 Yes No Offline

replacing the temperature transmitter by identical 3144P
model can be performed in running system without
changing the host configurations, while the procedures
for replacing the temperature transmitter by disparate
YTA320 model can be achieved with re-engineering
device and control configurations as summarized in
Table 3. The device replacement of Case 1 in the DeltaV
running system can be easily performed by using
Fieldbus Device Replacement Wizard without network
interruption. The device replacement of Case 2 in the
Harmonas-DEO running system can be processed
without  disturbing the network by step-by-step
procedures according to the system manual. The device
replacement of Case 3 in the DeltaV system requires
re-engineering device and control configurations in
online mode. The device replacement of Case 4 in the
Harmonas-DEO system requires re-engineering device
and control configurations in offline mode.

It should be noted that for performing critical control
loop, users should use a hand-held configurator or the
host system to pre-configure and check the new device
for sensor information, calibration, and so on before
replacing field instrument.

6. CONCLUSION

The FOUNDATION™ Fieldbus device replacement of
measuring device with Al block has been presented in
this paper. Replacing the temperature transmitter
installed in the PID control in the field has been
described as the practical guideline. Four cases of
device replacement of identical and disparate devices
have been experimentally tested by using two integrated
host systems.
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