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Scaleable ( &EHSIM )
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Application Gallery

St sevml yoan of eapeores i syem deskan, S can proside
g inooring worvioos specialimed dor most nd mirkes

Glass

Ll

Fa v demalik
e T e Pl )
sl DA i Rorrrg
[T
[ d AL

CEnadm

J
P L T ]

i ok
S i
Nty
Frgvrae

Tl o Sl in il

Ly ruiing
Saloty Mo

T i
Wismern)
B
A = P antwl Py

- 484

ol Fragswadon
Ll

'
-
. i uryg

=1 wa
. -

N YE VE SETE W e




Rukching L L LEEEHEERRE EE BT RRRES!

PR Lol
Swim jad!

L

¥ anoy A was oy oy o o s

Fittor Waolcadial S
. % . TR e
Ehar o : L
s = [ = ——
[T - 1
W T
Firn aTping ﬂ_._E""J'. =
= - - - i
[ A Mortiang = tag- - ."_ ——
HIky \ T %
LT Firsiod e s il T mam
L0 | | Doy A
iy
Frmoraior Corin

Boen: e’ Wl . Ao S ckon Jempe

Food and Bovivan - —

Fraparsters : - =

P .
Forun =iy = A

Farmenting =

i i -
— o

g = -

i a3

s

i camm® i

Spo

Barit Fisrinis

i Wit

-:‘-'\-'-w-'r B D ?
Faimean _th_ - -
AT - = -;_f - -

= e F
" e ey
R
—_— - o o e
N =
LR LU T e
(LETE A = - s Al

P e P e e E,.

ENyiis Crackrm)

[E.1-

i ok e
fioreirm
BT




Benefits ( A )
Lower initial cost ( Z7[H|2 X&)
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Lower maintenance cost ( X SXA|E4% H|E )
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Increased Product Quality ( MAMEZR S} )
719 A& B3 doly 5 92 uAYUAHLS A/D 9 D/A¥ME] AR FEH Ad o,

75 QAL odelA, AgA a2l B ol 3 22 A ol $E &7
Z4zke] tutolzo] AFH Xtk o] IS09000 &TAIES frAste Aol A7le Hx
] FA =5S FA FHh

et golstA sto 4.

A A% 9 s e 4GB A5HR G AL A
4 2 WEo F AL F4A el Fo.

=
< W73 99U AEsta A S HE FA

o]
o]

_:

oJAL it FA U EFEAel HLe AFHE HA A& FAFEE HAdte Eoh

Lower Cost of expansion and change ( && 2 HZ9o| xH[EM)

Ao dEv2 F2E JEY 9 A2HATALES F9F I System3027F w5 H-E&4
UA B Foh. 3t System302€ & O] FX, A BX FL o) o] ojwdt
Alolz2% & £ it}

rlo

Shiel 22 @ AEe WEMAE TR A2 dstlE UF MAT Bt gFE A29
Getol . RATITE AoI5h System3029] AASE olma Aol =ANE 48 A,

System302 ZXAE+ d]$

v
o

WA B e SXeAE Agrksst.

System302E WS Ba @ FL A A FxEz Wy @ $4Hd A & o
AL W /1A WA EE AHFlx flo] FAHAAAE B

FF F42 98 FASL AEd o4Aglel AA Hold 4 AUtk o|Re YE DCSALPANE
23 94 @9 Aolth AF AsE AL TH HL U] FIHL LEHHL Fael We

SR LR
EEY AR st §F THo] Fusloli Brh Pl Wad R E: FYn o 2
A2EE A Rol B glE Aot BEWAE Fse] P9 aFAGY WRY W FAY
ZUES B3, WA T 4 YE wF T 4 Ao

_15_



!
fi

LB H HE
|
- 92 27HE
- AN
- oI7FL 384
- AdE R A 2 AH3
- %2 FAESs WS
- A
- 32 2 AAC dE w2 v
- &olg 4
- g dAYH
- A g ol R ASA
- 37t ¢4

Easier Operation ( 222| 20|A )

THQPE| FHsle WRHLoE HAFY Fol FHE ARSI AL H&o] Bo] B3 AR
3| A o

System302°] A FERE EFEL HHlO|AE Alo]olA 8] 48, AAF LY, B =3”
< FHEHA 3o FA B AL AHES A% Fa A3 A9 FES E9F
o FE A3 H&-L dids] 34 Hol AA A

System302 4$HAAL njo]|4ZATE QuX
AHEAA F St

e

AxE2H gL A&E AR 9t



Simplified engineering ( YZX|L|0{E!2| El38} )
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Quick and easier to Learn ( 231 & A =X| )
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Increased Safety ( 2I&M =7} )
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System Architure — Total Flexibility ( A|J2H! O}Z|HIX - MAA SHY )

Programmable Controller Mode ( ZEJ2jHE EEED 2= )
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Ethernet
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Fiedbus H1

Connectivity ( &4 )
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RS232/RS4854-9] o]HYl @ Modbus: VIESZe] £3s © 22 £4 wase) WY 48
Asasl 8 s Eo
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Fieldbus H1 ( 31.25 kbit/s channel ) / BEIEHA H1

Operator Workstation ( 2% X} §IAH[0|M )
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Ad, 73, 3%, R 2 O B2 7|5E0] 3 2Ho|HAA BF o|Fo A 4 itk
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e - | '
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Online Diagnostic ( 2a2}21 ZIEt )
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Portable Configuration Fieldbus H1 ( ZIEHA H1 {LI2CE 1M )

USB/Fieldbus HIQE| Ho] &0l ojste] wER AFEE A43Hd,
FAET R 2Zg] gl =S F7] Aste 23S A "ok

System302 £¥49) 7|E& A4 @Ae] W= Tupo| xSl 0|7 2
SEASY), BREANY 2 HlgAue, 2 dades A% o BuE 920 9
=zagvd 2ES S|,

JdEE Asde BE U5E AFY 5 AT A5 A4 U23YE =24 2
WX ZEZA Hete] AT System302E JHEAL ojmM et Aol vhste] Hgol
75,

System302719 AHEH A2BE Be iEZAANMNN $Uz 4% FHol H]
WEo] @A AAZR] w3 @ol X Ho ek,

System302= 199440] XS AX|E[A M7t IECEE 7[=Et
A dHE HEHAAAH0] XA

Windows Based ( 8= 7|&E )

29 % FHLZEAC: AES NTRANA A5 System302¢] U 29 OLE @ OPCE
RE A&Y 2ZEde] 2% S=del L G JBUANEY w22 AHHE FU
s} Zo.

EE%E TESE 9T 5T AES 29T A8A Aol At ) BYANEE AololA
QA cm3m =7 & ATI



Distributed 1/0, Bridge, Interface and Control ( #4l el&=, Ha|Xx|, elE{HO|A U BER )

EAE gEQEH oA F7HA9 WAl 7hesith. DFI3028t B A= dHlHE HHdH
SoftDetal £ YA PC7IE WAEoIY. F7H] WA 542 otd¢ &,

- H1-H1 ¥ H1-HSEA}ol¢] B3x a4
-10M =+ 100 M ol

- geHold BEWXx J|FTEEE

- IEC 1131-3 334

- AAF o533 5

- 22 op7 " A (Wi AEZ )

Intrisic Safety ( 2ZI2tM )

WORKSTATIONS
: ————T =
— . =

Fizdbus H1

I

Pk

o ‘o
af ﬂ X Eﬁi_u

-I
%
A |

Hazardous Area
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2 Fo dadol= H gE QHTel: #AHE &l

AAE (Wizard ) © 233¢ 2 ¥
g0l Zo}

Portable Configuration — Fieldbus Foundation High Speed Ethernet ( LI & FEI2

T - EEHA mR0oIM 1% oY )
PCMCIA |t 7}=& A&-dte] AAZ Q] BEMA YEHI Hety

£

ZEH XA oJfY HEYIEAAA AmE AHOoRRE BE JEHX A7)

FAH FABFE TFseA sl Foh

a&olrdl (100 Mbps )= "-¢- 28%F¢ dlo|g & A dst7] A

ol ZT2AA Aojd JoAA L AAY AAA, 7HEA, HS |

HSE ( High Speed Ethernet )& & 7§19 Z=v|lx H1l YEYT 2 v)-Hep|x A7)
g Efecd AH8EE 5 ok

( 2E% PLCs, ESDs, DFIs )2+-E do]

LD302= 1994H0]l “ M7 |=mHIFIY Y & =& UL
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LP to 22 H1 H

Fizdbus H1

o

T The FY302 Intelfigent L
' ] Froduct Recognition Ay

o

FY302 IS8 WH EXMUE 1997400] “ M0 [EHEIZA
£4 wotct.

845 SEHY U HZY

ER17 Ao A" 3t HXA ATFFL © o] EAFA wev. omE
EHE AVIE AZFTFA #AQ0] & B= 2 IAE AV|9E TS
g & Ut} ol T FAA2 System3027F W3 AZFTIFAZEH

o] 3+ Foundation Fieldbus TlHlo] X9l &3 A% 33AHS wEo] Fr}.

XI=7Hx] olzist Y=o HEYE 45 et CIE AILES gl

_24_




SAP/ERP Connectivity ( SAP/ERP &M )

System302¢] AAA o|F3} A" Holy Ho]AE SQLAHY oA &A1 A-§ AFH
““”}O] ollet o @ A} HIAZHolHo® HAXHo A & gt} o] SQL "oy Ho|&E=
E 2=An9 /184S &43t9 . SAP R/3, Data Mining, ¥ B4 #3 #HSY 22 7Y
HE 43’6}"1]7\1 Eo7le oW @ A ZH AR 2EAGAN HE JHsdtd.

._L.

Operator Workstation ( 2Xxl 43 AEf0|M )

Aue PAxEolHoRRY SAE Buye] AAH A AF % A7EL FHAL
F gk Axge] gate] AAAA AES AFHE e AALHAL Ao, &
FABFE Aol AHgHo] AA ATk

op

DR CRATENETIVERE:

WORKSTATIONS

-

Fieldbus Ethernat

42 H1
Figldbus H1
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Transmitter Positioners and Converters ( ERAD[E]{, ZX|AML] ¥ ZHE )

System302E Tlulo|AEo] T EAA AojHekd &

ARty oz 7)1Eo] g1 .
5L System3029 FF 3o
2uke] = tjujo] X

o =
SR A SRS ’“?Jﬂ%

Q) RolA BEANALE APl A

7I1EL| M|

Z0lstAl

HEAQI L2 A=
( Fieldbus to Current ), ZR-EE=EHA ( Curent to Fieldbus ) 3
ZEcHA-FHE! ( Fieldbus to Pneumatic ) ZHHE{E Al&35{0]
System302 A|AHICE S§15 2 £ QiCl.

204 ( Smar )2 HEEHA-FR

Window NT Integration ( 2= NT &=3§ )

44 2 WFY weld ge o EAM
Agated AA HLETH Held 5 Aok

B, B,
A .

System302+
2 OPCY #EE 2

“Soft” Distributed Field Interface ( “Soft”

B4 9 w2 s

By TE

£ System3029] 9=$ NT FA3} fo|gHjo]A~E

HAZLE AT 7 dolH Hlo|2o] H&d= OLE

2IE{H0]2 )

“Soft Distrbuted Field Interface”+ 3 7} & I o]A&¢] & olgyl MAEEF 3270¢] H1

geEds Y= @ Aag A49E Hae 3

WHE 2TEdolE Halx,
PCe] SEdlol Axde A5 RRo

ATESO] BEE ZZEZS PAZ 2

Feol.

o A Tswoam

2 sAest 2o Jls

gl
@
2
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technologies allowing &
Reporting, Analysis and

[

4 1 H1
Fieldbus H1

Hazardous Area

Measurements and Input ( 3 % 2|=1 )

System3029] ¢}7|€ A& mdo]d B=w 2o HAAFoZ HA o Ho.
g 242 AT ES duA EWd2vH, AHE EE /O REEZFEH AFH LR
WwolS A A A dd.
ZzadwE ZEEY EES S2AYA e AEAE % 4-20mA 2 29 2 €S OE
Az g FFEFA APE 7K JA Dok Al2"e fAFFE (Discrete ) AC/DC 48
FH Y PRES A g
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Building Your Own Architecture ( AF2X} XjAlQ] O} |EIX 5 )

2goA FH Ato]=e] A 2HZLA] I AHHAEL 327 7HA4 o|2& HIWENIE

HAAHOZ O27] Yste] YR F=EmA QAEH oA FFEERE 230 A $= gt} I 2

FIEES v YEQIE Atololl A e BE]A (Bridge )24 71%& A €

ABF o) & Jl=EL HIMH R AFgPH} AuAE F5 4% Y3 2Hold CPURYE

EYHom 285+ AAIEY 324 E RSIC CPUS 7}741 Aot QdEH|A FtEE aHER

F7149 NTE2EL 43T § Y2 olv} IAE W g gulo]l A5 93ty AlFH
Al

R N
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Inter-area Control and Operation ( X|2iZ} EEE U 22

e 2 AXDEE s BB Ax FA 224 Uk o] YA fAge

System302¢] W&ol tatel olulx sAA.

ol A4, ABFelx B HESe ofel AW Gt AL o] Fr 4 olFE7}
Hold % glo.

E3lo] System302& 34l ZA=9 HQES oY
Aol Al Ag 7Hs3HAste FA4 dd.

RN

2E39 vEHYA 7e

o)
=
94 A9 AT B

'

e BYe gaxdHeiE oe A FF A9L £ 2 & U
Rol e Aol AHgHelAE st Ao EAxTEE B8 74 & vk

Ay off
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o] 7]eAdL WEME QIEHolx A

L R L ECEES

shte] dEBX

HEHAZANA 58 B2 A 74219 223 (Bridging )oll &8t 7HE31A System302¢] 3t

AEFHe A

WA Aol 2 BAE 2HE2 HedA B
Z}zto] fupol A7t AL FXof| AYS A=

oz 4 AAFR
Aolgz BAH AA A

TAl FA&3ste FHN o2& YutolAd nfe|FR2x A AFE I 2
q FEE Jl=EXY HS

YA 2B BEolFm AFAH

Hso] AAATY AAH FEE AT
MY A5 9 A

AgaAg A,

£ TYRE

ol
o
kY
ofy

T3 ¢] DCS ( Distributed Control System ) o}7]€ Ao o= 47 F713 tulolA EE

¥REE A&H gt} FEo] Hojx|A "}t FCS ( Field Control System )<

R G I R

Zzte] 27443l Tupol25L St wlolARANEA FllSAHT A7l Axgel ol F

7tetA Brh- A7 37 sAA

Enterprise

Site

o -
Hread

Frocess Cell

Linit

Equipment Module

Cantrol Module

[SA S88%

~group of plants

~one plant

-2 fank or reactor
a filter

-8.4.

~Loop

2o] System302 T/AWH-l SE&HAA U
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Remote Operation ( 2|2E 23 )

EE2 ANEHY JoREo2RY ZRER RAHNE 5 Ut AL 7F R
=& R FEYEAN SR HA Aok A, g 2 FA Bl A

E dEFelx EE Z2aduE FEEYEL FA, A3 B dHUE Aot

g o]

Holdoz Hol8Ee B doh Adae] arzddl st 48 el oprE A

System Functionality ( A|2H] 7|SM )

Hl d=¥24 e BE o] 252 188 9 §73& H3t9 233 %A (Publisher ) /
T=# (Subscriber )¢ BAE A3t HME M2 HE 3LdFFT4<Q Peer-to-Peer
Hao" TS g

# 79 BEds MEYIE A9 2Kme] Qol7t Hold 4 U7 e S0l % AAE
dated A8He A F At BEHAE 284 AZEL 95 AL AFHA I 9Ad
B9 AN AEeA Bk ABAA ALDLANE Bz oste] AW AA 1270 WA

1671H

duto] 25, #HA 67] WA 8719 Ao FxEo] =X YEYJIRA HE=F
( Multidrop )°]

Hojzloh

_31_



N, =
Devices are easily connected in | _ + = T
parallel to the Fieldbus network. - ; IL_*JF SIS ‘ :5
L , —_—
.'—5 * cioo

A function block is a logical
grouping of related
functionality.

RANGE
EXTERSMSN
FUNCTION

[0 1+ B 1) G 1
e wa

0K_3 « A 1N I} x GAN B3
E s e
W3+ BAS 1R_3) x GAIR BN 3

Arithmetic

ol&t= ELkxof
ojA e, ZEEF #

RE AHL M 5

ZEES IRE] AtoldA] BAkE ot EX A
Y3 AN AR S F

g9 2uE A7EY 5ol
@ vpozvy 4424 AA Gk

0=
a=

_32_




SBEZEY dolt Z2AX AdAF TR ol ol FHolth. FEA, HdAAd, TS,
WASA 2 e 2EE AFEo] 2949 BFd dutel2dgle) NSEFE) Aol
dste] golsal FAHA A & k.

24710129 EF 71T £FE2 wHA ArlTES A7) o et

N\

Feed Drum Steam
Water Ll Flies
Flowr

O ¢ ©0 0 O

‘-0

6-6-0
660

Basic Cascade Ratic Three element
Boiler food-water flow
Task distribution ( g5 EAH)

2wl dAUolE & DCSE YA T 4 9t 58S 7h BEw2 fedod slgd 7z

E
g ZdEE Q= A7|E9 AE"S st gtk
System302& ZE= tuto]& 5] o] AREAL 715EC] AR FPHe FAA
FEMA Ao AZ"oeln, AREAY 7eES AR &7 F A= AdE 17 oye

FAE £FAY AAE 2= T drls SEESHEC o] 2ddH A 5 Uk

Ay JF 2EE Axdo] aFHE B J55E €47 AA2 oM AAH 1
Az G £FM0] AFHAA,

System302+ F# 2] DCS Al&8F Zo] U3 77 YHL oS B2 7|sE2 ofH ¢
Z0.
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System Functionality ( A|2AEl

Field Controllers Workstatlon
Measurement Control Display
Actuation Logic operation
Control Sequence Process Flow Mimic
Computation Computation Trend
Selection Selection Alarm
Alarm Alarm Reports
Diagnostics Diagnostics Supervisory
Batch
Recipe
Events
sac

IS4 )

Workstation networking ( ${32AH0|M HESIZ )

Database management
Instrument management

Optimization

ERP - Enterprise
Resource
Planning

HENZS 42 AazdHoldol 49 tdst A Qe AstA AAHo 2 5 I=FH
&gt FAET ATLHAL AR, 38, F2EE § B EHE #Ag9 24
Ax=old F ot System302E 4% Ex tiF UEYI ASFgANH BRFE 95
AA AR

029 M2 Jlo|=fRIEL vo|TRATEAS] A% 539 Zero Administratios A%

&t Fth. System302€ o EZEAolH AZEod] tig /g & #Ed glo] e AFHA
ArH]-& (Total Cost of Ownership )& A|&3tA ot System302+ AH§A7F €97 &g 2
AYAIZE (run-time) AAE 34 FAEY =90 E AZE O ZZ i3t FRE=R
232 5 JEF 3E st

~34-



s=do] 2 AZE] 232 A5 NT R 7 System302 HFe] Aol o3to
ko] R XA A

AAA AF8]-8 (Total Cost of Ownership )oll @A 7]H38t7] st 7FEL

«+ ZZAE folg 9 AFALS 93 FAFIFsE vlolguolx AH

* FAY T4 FERE Aog AT A7 ZEE Z£& (Console)

* A Z2AEJ 3 Y97 “push” AF

* A ZEAL dolH AsS A% aFHA FFHA HEHNA

* PRE 75, BA, %49 QulE

* 3}o] d 23" (Desktop) L2HE AT EH0]9 BRE YUo]E & AMX

* B ALRAL S og Z2AE TS A% A JDALL

* HQbS 98 =vQl Z2AE o748l A ( Architecture)

x o]g A, a8y, 21, T2AL F25 JMIEE o JAAH 28y d2FH o

Corfi pustion Managar,
Workstation Moda,
afid AMIC

Cantralizad

Databass Serser
L i i " — Ethemat
¥ Piani Flcuur . Conitrol Room
rocess Contr Read and Write Dala
Read Data Cnly for Process Canbral

ie Hazardous Enviroment Piant Floor
Elpctrical Sulslation

| [ | ____ -_§| ”; HZJ &;il .nﬂmz

T i—— T — —_— T — '!' L
View Node View Node “View Node View Node Workstation Worlcs{ation Scaca Sarar Node
Node Mode

JEA7IE, 2= QEHolA 2 FEEY, AHIHA oL Ft= D HMIY F Al o] Ao
Aol 7164 F71e ZHE doll 3t 7P B o FYAAER JHestd
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TERT3E o)y Hlolx MM e ERE fol|d, AF AZEH Y U, AT HYITES

MICROSOFT RAS ( Remote Access Server )& A8t AI8xE5L FRE AF o2 HH
EHEE Ao & 5 A AL

A3 ZHoHES AXH EF bE oud YJIXHHOZHE U EHH &3 Ho
A A At

—|—‘

£AE2 TAY 1o AYLFL AN ELS Z2AEE FAd Are
3 A A7) ASAE A4 TzAT Faddsel FAA0e FhaT
A3 k.
"ol i kel PREAAYY ARLANE B AU EL FA
AAHA & F Ao

e N flo
30

i)
rl
ox

[H off o nn &2
_umlo

o
o
Im
(.
M

o

h
2

HEHNTE 479 fgazEelHo] 73t 718 HAABE A1+ RS F53H7] A8y
A3+8-91 (event—driven )7] €S AH&3HA ")

AALF AT it A7) AL RE AT AN BAT AN HolHE
£ AL dFe7] WEolth note BE J1del glo} Sibe] Fo ¥Rolw, TAL oy
1438 8% 83 A5 AP Y

System302% ¢HAXY £ 27} o) ote] HeltxEo] U} sl HeF X9 dutyoz
U HE AFLAEY FAZFA 2FS Y3 BAANY FRoltt. st et HAL AR
212 £9 FFolt}.

128708] @lo] U3 ol thate] b 2567) Aol Uk MERIE RE A, =
% ojmd AL 02 R HolHe ALY PaFdolg el 2ot

d

OJAL ZZte gAaZTgol|, EAE BE 27l FAL Y5ty x| AT HQ ] fE 4
27ke) AL v &S Zo FU} System302% RE JIAXH oMol tste] taZyo], Bag
Eds ¥ 27 dolHES AFAoR FAAT.

P

oed 54 e LAz E2S A3H(mimics)Sol el AgH oI, T Alx
29 7P38E (mimics )5S A AFHE 23Ul dehte o A9 daEdelse
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Fieldbus

FllIE = IFF §

Supervisory control function ( ZA|E M0 7] )

AR A A5 Aoz REL AxT A 2},
WALEA 02 HMIO|A 25 sk},
A

&2 AT LH S Ak
:Lﬂiﬂr X 2239 9 g J|5EL &
P LR ZROgE EE TE =8 R AFE 7155 diste] HMIIA
AAAAE BEETE 8t7] AT TEIE n7F A AFH T2 A7) Thestt.
Aol d&din Hold Ze EYPL AMgsi AANANE JF F2F J)BES AT

System Reliability ( A|AE] AN )
Fault tolerant ( Z#& 3287 )

A8 Z2Ax ZEE HE S APHoz AAHoIA B}, T} A= 1% Felr}
Aoy & Y. 2HEE AF H4A B D ) AAESo] System302 HH2 AR
Atk AL AT ool Moln ol B sEsols) @REo| Aol o EsE
A5l e Sudol oFFel. Axd R Sl TAREL oF3Ho]
A7 A,

HiZEw 20 tshe] WA otol&dol o] AgHoixA Ak LES| HS 98] B=
AN EAI £4FNE A4S @ A B B A9 Ao 2] ga 49 AR

FHe =832 HIZEHA YEYIRE B3FHoX A Hth
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AR fazdHol L o]FE A A €t

o2 e YazeoldEo]l TUT H1 TEH X dsto] AFALZ AFAHNAA Hu
2 olfyl JHH|AE et BE Hupo|AEo| AAHAAA duf o9 F}9
AIAZHOHAELS BE Bfatdo ﬂéﬂ‘ﬂxlﬂl g

4IxHHEL oW e BE Tl 25 FE owd H2xuolHo] HolH 5L
e 2ol shtel AW AA WA TR Ak

o]F3} YAXHHES EE YAXHHE FAM LAY A= HE I vf7]
BBAA WA FETT.

@ e gaxHoAY oF B BodE BAE
£AH A Ak

e
)
£
b
qa
rlm

HIAH |25 -H

=

A 3/ TAFES ZEAZIEC dstd ddE FEE st F9 ATHo=

EN J
FE8lo] dgo] o]Fo] XA HH.

of

3t}e] UPS ( A AAYFF 34X, Uninterrupted Power Supply )& 282 ¢ 32 H o)A
i3t Al-F=Ho] XA €

B4 vy A5 dazdoldve] AFHD BE BEHA dute 2L FEHOE
A@o) olFo] A7 k.

o] 75L& Y} B BEE HIzHolHY &ANAE st ni2ET}E A EA3)
gdsA st Eo

rlr
N
filo

tlo]d F=u|A (Foundation Fieldbus )9 &4 F83F Q4L dHolg A3A 35
S A& sdAFE Holg AZd Ut

4-20 mA BE TEE A2y E od B sbsaA 2k
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FCS ( Field Control System ) vs. DCS ( Distributed Control Systen )
2389

o 9lo] €A YIAAHA L AYTIIE o]FF o}

DCS ¥ FCS ®+F
EE d2Y ([/0) & wjAd Ao

Aol &
ghte] A L “16709] tutelxEe] UHoAE AL o ojudr ot
3tte] DCSE ZE fupol&Ee dZ2T o /O 7t=9} 4-20 mA WS A3

BrEY Ao JOAEEL o138 E £k st JotmE AYHoE FUAR
88H e AFHL VO A= shbe] oFE 879 Ao} £xo] £49) AE AL
At

FCSOl A 8719] Ao RZo] thste] WAshe 247ke] HI BEH 2 W= 244
HALE ARE @A 167 BE 1 olstelth. shie] WULFI 9FE Wi

Ao} gExol. SSEW LFW FEL DCSS 2ol FAD s £x Age
8ol x| thatel JFL Foh

Y2E EAAHQA FEZE4 st DCSACA o]F8 [/07t=Eo] AL oAt
Hote] A 7 wjdolHd ] Agto] @A st Fxo FFS FAHED.
A3t old FEAAE e BEW A AL gulo)2E @ow dEH &
Al=EE AT & doh T F Y dupolx — 3hte Alo] FX & WA
Fod F 3 T wjde] BAAH @A ASFE wo] dFS mﬂl o
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2% 3= dutol2se 234 AALHY EE ZESHY SPHoE FUEY
oF-td AHE BAY 5 Aot

82 mg 2AE 4A 94X, A AoA £A4FHQA WEAe] JHE T tEte
aAA HF G = =golBE fAsHE.

QF-¢tH =X AA, Hutelx Ex §4 A oJste] @43 HAA €t
System302& F#H <] DCSAte] AlFd HAEES MAAAY, dustd B=Cuto]2EL
AAH oz tA2AE Asn <A ZA=E AT f8t] ZESE A &3 &7
ool o

AE AFoolgd dd FF 3719 £42 +HANA FaHAAA o

AEge BE doHx Ve

PR RS

u

PHER SHET #dd Wxd g E Hsto

B ZEA2 MRS RolAY, B A4 B ANAY Be TR LF
A Quality(FH)7 EA Bk,

e OR-AARAE ATH] Hotel A2BPNA #FFE A4 7, FEUE A%
% A3 258 FFeA] 93el FRFoE At

EF AR AR o) B AT AHd dE AA 2HE o FA

i,

9.
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Migration Path ( A|AH! O|F R )

Integration with exiting equipment ( 7|&E &X|e| S¢t )

gEmae A2 eyl dEe AR ZaAx J1ed AF Y, & THH dE
AzST g2 REY g, T 9d WALTHE =F ZEE A2 g 2N

A7 S golsal HelA ek,

ady FAe T8 RI3AEA 7|E9 A2ES System302E A A3 &2FA HEAI=

B7HA 9] el k.

MES

dntgor Y%% NT, OPC, TCP/IP,COM ¥ DCOM ¥ Z& /M3 7ol
o & & gtk

BHEod A2F FAEC 12L& W §& folaiA Heldrn U

Field instruments and programmable controllers ( EEAH7| &
T2 HE E2ERY )

NEAA FHe] A @A, 2HAY Jadol= F2E ZANES FFH] AF 2 Qoj=

ol7HAl "

i)
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=

FourdusTion

A0 ( Smar )= 301A|2|= AOIE C|H0|A (4-20 mA + Hart )E
ZIEHA CHO|AZ ¢80]|E dl= 302 Al2|=
(Foundation Fieldbus ) & 303AI2|= ( Profibus PA )2|

X228 =ElHIS MSEC)

Ha-H4l, £2¢A HEHITE AY=S AAE ol Huwas $HG
FHEAE &F 4ol H1 (31.25 kbps) HEE Z2AX 4 glojA HolH H5
R Aojol thste] wlg Hgsln. nEHA e &3 ALY, ot 7le H IEC/ISA
EHE FFOE HAFHE RE A 2 A5 Z2A Aol et AnE9

ZEHE £F4E ATIH

201 (Smar )2 FY302EEHA WH ZX|MLE AI2A7} o2
EXMUE nH sl= Az 20|, CIE sSi=Ho{0l Cist F£XIE BS5HH
g EEHA J|sE 89 WEE HAAE £+ AESS 510 =C).
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Fialdhu:

maoz | - FP302 _ ._ e | B _
Temperature E O j'al E
./ i
|.
| = N fAnalog
ERENE | ek A P - il positicner
b | ' b

1P

2n} (Smar )& E3F 4-20mA AF A3 @ 3-15pis ¥4 AZE 93 = v}
ZEHA ZHEHES 732 I FH99 4-20 mA ¥ HartAlde] tulo]~2E 2
et AEY W= ol #oh

Mo
I
ol

I
=
P
it

[F302 Current 4-20 mA to Foundation Fieldbus Converter
IF303 Current 4-20 mA to Profibus PA Converter

FI1302 Foundation Fieldbus to Current 4-20 mA Converter
FI1303 Profibus PA to Current 4-20 mA Converter

FP302 Foundation Fieldbus to Pneumatic Signal Converter
FP303 Profabus PA to Pneumatic Signal Converter

FR302 Fieldbus to Discrite Output Relay

HI302 Hart to Fiundation Fieldbus Interface

HI303 Hart to Profibus PA Interface

Edxvy, dFolg % ¥E =golBF S BEHXE V=
AL L34 Ho] System302 BEBA A|AEl 02 QlEH oA

Fieldbus
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System302& MODBUS, B2 7|&9 Z2EEEHE & 22 AHHoles ZR2EZS
AQste MYE SREFLHZE 750 Ho 7] wHEA FRH =2 dA M2 A
AAEEA 4 5 o

? & fUEE GEM2 LSS 915t 719 DC AAFITRAES A

il

X
'y

L

4
MY ol

7] 4%

s o

]_

Mael e 944 SHL 20 AWHA Al WAL AT 5 Tk Ao,
B2 @e A% Qold BEME AZERY dadelse A= WA TA%Y glo]

o T

4 % doke Aol

4 e
4 % qn

(o]
=

Workstation ( {2 2AH0|M )

Off-the—shelf HMI ( Human Man Interface ) AZXE¢o] 2 7 SR E) 7]%3H
YA xHolH ( Workstation )2 T =W QHFH ol A7) ZFo] Ho gltH
System302¢} A AL&EAFd = A o)

— —
L EVETEM I HEmn| P
...... ' ey '
i O G N gy -
FIELDSEMODEUS
|||||||||||| (AT ALY
PGP P
R TP®
el o =]

Existent System ( 7|& A|AH )

2ute] 2O E ZEEH S MODBUS XEE F3l9 7]&9 DCS7} System302%
CEEERIESR-TINE P oy

i—a

o] 9ol X E ZraYME FEEHE MODBUSE T2z AZ%o FE e
AejHo|22 QS stAEY. ol o] A&" AXE EWEY o2 7549

433 g2 FES IJAANIIA A

T o AL AHERAEY] BEWAs) A&eA HolAE BHd ouA g1 BEw 2
W olFA=E AFHAYL
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|
I!ﬂ‘l:le:zllw | | | HERR| P
| A | J | | sl F R
B O R
08 T8
olH] WTWAR o|FH AEAS Weted: 159 AEH N4 AL FUwa
Az A&sA H95td 129 Ao AlxE] F2F REL HHFART SAES

_’I_Tl_‘
AASYH FUELY & Buda Axde ARSGER olgT

JHE FUEE FF WA R, $F B2, BE 457 A FUEST,
iR 7)Ee) Aol N2HES SRS Zads REoR wAHOR Iud B
Hojd4 ek,

Z2AE HEHX Jed BF FAl 97}

Mo

o2 Zahte B 32 A=
WAEE BUd2E ZAEQ A o)

Y2K CHS

2000 2HYY HIE 23] A5t A 7 #H dFAEEE dadel=
sted A R F19 FH dAl o] 713 E ol fste] BAHNE FTdY AAE
7% "ok System302+= 2000 AU &TARYE thet] HA A
e et HHGS 7leS AHESHA 4. 232 FANTEH dso 2dydS
53 48 = Y=EF AAHAA Q.
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Advanced Control Connectivity ( MH0{ &= )

F2 A3 2 AP E JoA ouF ALSAES 25 ZEAEE HAF )
Hote] 1= Ao € A FHolMel| oE&A Eot o7]oA 1x9] Aoje T
T2AA AFE 2 23E d4EY HFE Y%= T4 WEY A9 ( Dynamic Matrix

Control : DMC )& A F3HA H+= Aot

AEA Ao A2A ALY S 159 Ao 2ejold5L olrjuae] TCP/IPS
S8l WM 02 System3029] WEHoA & gleh,

HeokE f5toi= 20K(Smar)0fl HErSH| FAA2.

Basic Advanced Critical Control
Control Control & Shut Down

|y

[ | H
F-' L @ |
I | @D @ ap

Critical contrl and Emergency Shutdown Systems (ESD) Connectivity
( S2H0] ¥ HA =HSH &%)

A5 5 E50]F 38 (Triple Modular Redundant : TMR )A| & ¥13} 22 EDSA|AHS
System302¢] 2AA7F 2328 75 datd AT €= T A A 2ol
System3029] H&EHAA F 3 HHEE HojdF v} o|AL olfY B EEH X
(MODBUS)E 7fr3ld T4 2o=2 o]Fo o,

HeokE #5toi= 20H(Smar)0fl HEFSH0| FAA 2.
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Other connectivity ( 7|E} &%)

Az AZEH, B2 A0l A28, AA2AY % ALE B71A%E frEsY FAL
FRE ZZEPA JESHE Aol Assth

HeotE f3t0i= AO0H(Smar)0ll ¢&atsi0] FAIA|2

Conventional and Smart Solution ( ME= U XSYH &82M )
System3029] FaAAL FAlo] 4-20mA 2 FA o= HART diild ojwslt dev|x
glol= ABHQ Ao AAHS FFo] 753 EE sty Y. Aulr) AFsE 39
71E9 AFHQ A|2HozHE AFAHQ AlxHo U3t AAFS #A|Fds TEH 229
o]F9 Y3t FARE 3 E o AvlZREH AA B A|XHo| dig WHALY
7 QA7 HA4FE 5 QU

Operation ( 2 )

Totally customizable HMI ( M2 FE3=0l HMI )

AgR Aol e FAY FAES KT QE o
AgR AR S5l AfEA T Vs

rok

r 5aE BaoE APSES

2ulE EWAE A= (overview ), BB LE (faceplate group) L A4 2 T2 A A

THEEES, oY R AN BB, R 2 FFEIT I} ZL TE TEAHA A
o] MEAGH oz ASE gHs vE 73S U

M= ( Overview ) 3™

s me e i T TT

Tl P e

e R

=
Il I I

| o | e i, | et | s i i | il
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Mo J5 ( Faceplate group ) 3™

gtel AojFLo sty T3 ZEAL H AFAHEE Bo Fu AR}
T AEF L8t Foh

= T

°ﬂ st AojgedvE 3 2 R=g WA

AN 8™ ( Detail screen)

AH B2Edolge 2499,
#3924 59 749 #——‘;—

B e iy | TTET

2 MA JINEES ( Process flow mimic )
AA 9 di A3t olgEH 2 dolHE Yehlle 4o P&IDS @ AL8-A7E
Zgt g E ol

G ———
e e _-Eﬂ:ﬁi

Bog AT dolgle




48 ot gl 27 ( Alarm summary and log )

BE R%d FuseA oksHe Ay,

rlo

BERE

o|2f U AIA|ZF ZEXM (Historical and real-time trand )

g&sHe] e A e ol v EE AP, 715 R B fid AN "
olg ®lolg AR o] kst

A7] 2] ( Instyrument Management )

TAFQ ZHE Ugle Z2MXA FTEE YTto 2= FEEA &7 WEd AViFE =
FARST D wARFA o3 T2AA ZEES BASHA "o AR digh 4dE HEL
System3029] &3l A|Fd ddd] B2 FHL 7| Eo|g
REETIINEICiN
=" [rYFYIEIYYY T
T TTErrELyy -
= JryviTrey
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AR AE AIERAR HaEd ol AT s H2d 5 T
o]Z g HAFHolE2 Hulo|X AH R BE yulolA Faid Fete Uk HRE
A& g

ZEAE A Ay F2 2 $AR2 A S BAHAA do. BEB X
THES TS AT A AR dste] S §E8td FA doh

Aedolg e HH HAF A AR, HF wgo] P RN HF #
AA, 2 X, A7l Bdte] RS, dANS E AZ(5H 2 AES 7L

A "ol o] 7hesitt

o]l AL Hulolx EAM AL ] thste] &7 HE NS tidd] AAste £

ZUE &7 A G S WEste AS HAs stdFAHY =& 2 HF st
974 ¢t
R TR RTR :
o EE——
-::_. I‘T-.-l F I-I,HHI E.
o _______________________M
Flasgs lims [o——] =] e Maisia
e e (o — |
v Vomt Matmid  [712 Grmabeis Ciasl =] [emstn Sasl [ == B
Romcis fasfisid  [me o] el e I*M—Im o
e N L e

I
R e | T

Decipin: [lack of Conling Ns

(= "} 5wl J Netnsee | i J

Configuration ( 4 )
Human-Machine Interface configuration ( 21Zi-7| ClE{H0|A M )

HMI 742 H29E, st=do Hojolx R MENZ R FE, B, o|¥3F4,
7] Wi3g, 23 YE, WX Z233, 23, 299 2 SQCs 22 o AlA
715 ES X3sA dd
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T4L SEBE gHoJ &S dete] FAE BN Z|2HAUY. HaELS
g&Zee] B R o]y FA AMEH XA Hoh

AgA old AR 2o 29NE S CADES AAE ARl AAHIAA Ak
el W FolE 298 2 uE-9SL BAHT 79Q 5 ok AwtoCADE H5 9
=We 7HAed ¥tk

I AT Zopde a2d9S e W7] #sta] ARSH XA o
< O YaFYolEde: IRHI FHA A

2
>
ojo
i,

Nlﬂ fu)

2 hY Fe ETESANA sHsdih BIELS ALEE]

Béo] gE B a1 S FA g9

W3 1E (Faceplate Group ) 3tAE7 A% (Overview )IAEL AEo 2 YA HOA A
Hrt}

%% BAL golatA 7] stel THE A4 2 g2 Azge AER 2yl 5 gt

olN

598 F2Y A87 olEAIAE CAof BE &v BE A et WFY
Mol gol Sjal 2elAAHT 5B ATE AB57] S15he] System3029re] Lol
+ gtk



\

Y3t RIXNES EFE, ATELE TR Aot
Field device and control strategy configuration ( 2= C|H[O[A ¥ H{XEF 7N )

3 Hulolage] g A%H FHH AAE Sakel Aol AFE TF atel
3 %585 tolotad Adel AgH oA AL,

THEL ARHNAT E2E ¥ AEA P&IDY IAET He REoE
JdgAes AAHNAY. TAEL A4 FAHAAT A= BARRA A8H A
Hu A7)N Falo] HAYor nFHel An e T TARE 98 A%

za5A =,

AXEYolE BE P22EZ, EARAEES 2 75ES dedy 2 U el
dolele] vt ox-gfel B &-ghel W& FA Uk £-7el AVEL DRVBL
golahA sl o,

o T4 U% gols 7] Astel AEAE o2 Y N5EZ) T4
F slh oele BPES 1 dhgdl 8THE e duich AgHe A 4
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zzadvE ZEZY 9Jdte APd (2T E 23 Z AFX Ao At
IEC 1131-1 &) tholo}a® Z 2 azmo] ALEH o)A €t}

EZEgolE ATt ABAAIAE B AT AFo] Fold &Y s 272
A AL Hestel A A

AZEHE AR Z2IRE AL, B E= IMA (Debugging )& FUA sz
—2kel BN AY thololaB A Zet ZFE 249 oW R BYH |,

©3l UM% (Debugging )37 HEAE el FAEL. FHEE AAVIF 43280l
£ FU8 AFHRRY o9 4 5+ Yok

o o

tR

EXEYOIE BE HT BHS EFse] Y tolojay ERYOE BE T2 I3
A9 & Ak

o
e
Ju

HMI 898 BE 34 3 459 #U9F# 870 2Hgs 2R of el o] Mol
A8 JFES AEAGHOR TR olHe AR WA Z=aY, AFP,

o
Abear 22089 @ E2A4FEZAAE (Statistical Quality Contro : SQC )& ¥33}A Atk
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Recipe Handler ( {229 )

ALY A5 e £-dd EIFY At Bhe-29, 9-23, 4%, 49 L 4958
= 4 sebe 2 g TP FAE

Ao ERE 5

"Zl"
GeRE olde] $37

ASLHEL “F9A$-7] (Fill in the blanks ) " A& AMEste] B A 4 gith

Batch Programming ( Hjx] ==272§2] )

System302°l] $1¢] X ZEES AEE=T3 7] 95t e FxIE nyFE
A 2o dojrt Jhedit.

o] dloj&= Hjo]A A L EHoE 7hdsty ulX] T EZ A A9 AAZE Ao I3 QT

2 o2 dlojg #HlolAd Wig A2AHE X1 Yt
ZA( Trigger )7} IA 9k, &L BuA A4,
TgsA A

>
AL
ooy
A
o
f
2
4 &
w2 (>
(m

2449 dutol& 3 EJAEFA o7 A= FHHAAA o e, =8 # HAES
Z2IF00A AHSHAA dn
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Report ( 231A{ )

ZeAs 2 BAEY §UAToH Bed AP AFRE TR RN FEY
g % g9

AL AER7H €A HelEt FHHAAT S AA BaHA A} =AY
dole AFo g ololee Hol shwl A8 HAT,

879 o]y ©olg9 E43% 4 (one-shot) ®¥IX AIFA 7|12 2 =% F23
At Al 11& =7 A9 o]g Holg Fo] AFHAAA Hrh. BFAFL TEAX
H7ME 93t HlmE XA .

SQC71%s< AXZ FAE AEHYsaL, TAH A& T Hste s 35
3

FEEXAEAFNA 2-82 AIAHS ATty 13 TAF FARE &3 siAdE
User Programs ( A[2X Z21&H )

Agat T2e7 cledolx M St System302el % AHES A3l C o] Ex
M7 dloly T2aRe WEI] A5l AgHd A + k.
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olgi3t TRIOWEL TEAA ZEE, FEH, AM 2 oy £4, 2 BE #Y
22 FEY 7IeES 4% & 7 Jo AR Z=ad% dEFAolEE &1 (Smar)
EE AMEAE 2= duto]lA EE HMIA EFE 7|5E st dqHRA] ¥
715ES Hste] Z2ORS ALT 5 IET FEe FA Ao

ODBC and SQL Support (ODBC ¥ SQL X3 )

AF&A}+= ODBC ( Open Data Base Connectivity ) & AF&3817] 913 58S 71X 92
ODBCE A3l tlolE Hlo]2EZHE foJg& A9 ¥ F2387] 93 SQL ( Structed
Query Language ) & 7}*]a1 t}. A}F&AE System30274 2 282 B o9

EeoA b AdolgHoAZRE o¥ BFES g £571 o

|3 ODBC 574 ol o]xo] thste] System3029] HolHWol2AE 4% B
F387] A5t EF ODBC doleHolx Ag FQAH AgH o] A7 Hek.

A7 92 dHolg o] A A ex-ggloz &1} System3028 FASIL

4
TAsE AL 88t FA "ok

AeAel 222l ODBC A3 e ODBCH|o|EH|o]lA &0 2 thyst A-g<Y
( Run-time ) System3022] AR E $E3}7] ¢l Al&FHo] At}

ARE AR EE AFH volHY 2 FRE ANo dolHuol Az AFs
e folstth o A4S ex-sldA JEE L RS VAN Ast] AFseA
do] %

AeAel SQL ¢EFH oA XYL 959 ODBC ulolg Ho)AAdA System3028 E3}4
SQL BHS A¥str] fste] AHEHA X

System302& 4 &EW MS-Access @ MS-Excel®} Z& FAF EXR3 #A dolgn|o]A

ol HZ A, ol #3852 & 5 Utk

OLE and DDE Support ( OLE ¥ DDE X|# )

YES$ NT &8A]2"L System3027} H|A|o] HolHE E&to|dEAH FE A OLE
( Object Linking and Embedding ) ¥ DDE ( Dynamic Data Exchange )& A}&3l= o &
o Eg Aol n3 = AL L3t T
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Mg 4 gelA HMIE HolHE X wAozA 4% g& OLE/DDE Zeods
SESEEECIEIE LS

&

o2 JRAL OLE/DDE AH AZEgo2XE Ho|HE £33 Zdo|dEZA
A "

l

Mo rx
oo 18

OLE/DDE A ¥& 2u} (Smar )Ft 70| E3lH 7|5A4S NI F JAES

&§-sta] FA "o

A HA3} 71X 22 AR LZEH 9 Zo] ALH|A A dd.

System302 dt=49o] R AZEHols EF ZTEAX AAE 9Jsta] ALEHZ
OLE?] 543 2949 OPCE AL

Engineering & Design ( YX[L|{E] = M7 )

o

o?l:

flo

=

iRy

FAHEAE 7]F (Turn-key Base )22 Anl2 HEg g4yl
7] 95t 27IN20e Fujsls Ae MEsl "o

A=)
-
=
-

r Mo

iﬁlﬂ

i

o]

T2 System302E FAHIIE Folty] Mo FAHA BF 2 41, A2d
Al 8 FFE AFAER AU st @ o]Fo] A 5 gk

WLl ATAEATE AT A9 ERAS S 2ol DAolENA 2]
AAS N=d A AR B FARS F AN A ol

Ste) 2ol (Smar) ZAE Y& AAVARY AN ol o 74X LzAEg
228 5 Ytk e EF ALASEZEEY ARE x5 A

AREAE ZRAXE 223 A Aos HAY 5 W7 Wi A" AAS
oo & Aot

AR YA 2Hol A olx A F& QAAHAH (Factory Acceptance Test : FAT )2
T8 FHoNA o|FAAA HH HF A&t gt FAHAE 5 U
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E g gu o 34 SAZ A)28 Alo]E QA AP ( Site Acceptance Test )9]
=

20 ( Smar ) Turn-key A|2H]

2nlE & Ao, 2F AFEA 9 P&ID, 2% tholo}1#, 23} ( Cause & effective )

dololad, 2dn &4 2FAFY OE 2oz WeH 2L At €lshel
FFE A4 ANE 7154S AAsE JEPANH 2R ALa

2ujo] oldte] FE T2HEEL T2 agx 74, WA dojolaH,

BAE-vug 9 vjids A GFF A" FX43E A Yo

=

L KickoffMeeting 2

|

I -

g

[}

S

-
TFEILI'III'Ig

Typical implamentation plan

Meetings
v
i

AAEAY 20 T2HE QL &
A2 A FWE Fohed AANARE
9 e U7 M 474y ==
Z2AE A7
AES I EECRCE
SIS
=%
zHol, FHAFAE L AFAFAS
) A2 L P

EHE AvMY

iy
X
=
[
it
rlo
2
oK
B
>

29 2ol Z-Apo] o] 1o}
FARFAR AgAAY, At zAzte] FAE
= 27t A9gA fet.

—

]

K3
(int
o
o
i)
ﬂ-hli
o
>
=

o}
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ZupE gd ZEAASAN AEIHL THAUE Ao AEH TR 7% FUE
AL 35& 7 o EAl $EE AlERE AFAelL, Anke A7) AxAe]7]

fZol "utols AR 3 A3l g% oldiE € 7k AHE Aol

7]
o 9

3
%4

i to

Yoy 2lzEe AFY L EADS 2L A2ddAUFY te
o]

=8 AR,

o] Mol U= ofst S|AI= 2A0F (Smar )ECI EEHA A|[AHCSE
LUS sl S|Al= gl

Maintenance J Commissioning il |
Petrochemical [ g ¢ T
0l & Gas [ "UIR & Paper :

Boiler
. . Tank s

Teams are available to support in : E'H i
. Water

the various aspects of SYSTEM302

« G TR A|2HIE FHFHAL

A2 AHERAELS 289 Z2AA 7l HEE B33 Hdte] & ARl AJ2F
AEs 434 do

Agel Be A% % System302] Qo) A GolFe Atz REY wh FAFS
Hrstsiel AR 218G NEYOE FF HER o] FES sbsehl wE] Foh

g 2 AN A2G Al ste] ASAE 222 AL 2L A 2 R
FABF B dadel=g 49% S
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o) @ WY © volrt AxAoln A% Aore AAHNA & dAAL
A0 AHERE BASE A2e7] 5 B e e $27} HojHeh

E& 20k= X|As] f1st0d 71710 & UA El= Ziolc).

Training & Support ( ZSE& ¢ x| )

Training (

J%E9 NT 2 5&do]d Be=n~ (Foundation Fieldbus )o] 7|&5 o] g
System302A]| 2812 24 35HA /=g o).

AT ES & F=do T4, X 2 FAEFE A% WiFdS 23H Jn
2vH(Smar)9] ASEAT A AR 29 279 A2HEE

HN5aA s Frh

H

¥ WEED, A¥S, FABSF 4 149 THT AL 9L

29 AAHoZ BRI Qe 1% Aulxg AUy AHEH dPd NEQTL

Bl $YE AANA EE Astel atol ALg AFA B F k.

AQe EF dHNE Fote] ALED o|5e Hylo] Z2AE 7 L AHAE ot

B BFNA wE FAAF thsta] ofF o] FHo|HA HH.

A= E3Y T8I Y T IASL w2, 29, ZGA ANE BEd Az 22
,11—5]:17_. O}Eﬂ.‘:’]]’]’q 9,1"5 %"3%"1‘:};(] %—_04 o-]]:_ z:,-_]_._}?\_q‘l}\_] 7H§E|°17£ *’F%LT’— J—_’.7—‘,].°/] ;g_;g_
ANBENA 2% MAHAE & Yot

A2 32X H A H=X=2ZM 201 (Smar )= 2E 13 ZJAS
oflAl st nKRER Z2ME HS & 5 2UCH
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- A" A 9 g A7) 3 A% AI2Eelde Edtete TAAEE
- A&" 29

- ZE A7Y A, AA, MulE g FA RS

- 54 7=

- Ao} 71z

- geEWa

Technical support and maintenance ( 7|SX|& Y SXA|E4 )

AEHET] BE gulo]lAEd e dA3tE (Scheduled ) FART WA AgsE2
7bedts SEH R Aok dREA HYste AA A

FAL &S AYE Yty FuF AT 2YFHE HAFE AFTsE Y v
9 29 AALS| = oz & 3 QA AT

Spare and service ( OH|IE U AMH|A )

2wt (Smar)E A28 A7) B AT AUER D= Au2E ATHEA
A2 ol T-etg (lifetime )& oI FAY N2de fAFEY 42 F7]

At 912 oA YAA.
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2uk9] AlY €9 FAA ( Operation hubs )& X9, A8, 143G, A&

TANEE st duF AnE ZFuITL

System302 A|&®lo % wWjHAHLE TF0] 22 Y= Yulo]2FZA F/d0] Hol 7]
W&ol 37tke] AuHFe] EdAHA HiaeTF7F HojA = Aol

20 (Smar)e| HEUE HASS HFoIM IASA 23t J|=
AgiE M2 g 4 YA =t
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System302 and Its Features

sysiem

enferprise avtomation

1. Complete Foundation Fieldbus Design: Open, Integrated and Modern.

2. The first and only system in market to take the Foundation Fieldbus
Technology and Distribution into

3. Fieldbus H1 Network on Plant Floor Level

4. Foundation Fieldbus High Speed Ethernet (HSE) on Data Highway Level

5. 17 Different Function Blocks in each Device

6. Instantiable Function Blocks

7. Up to 16 Devices per channel, in safe or hazardous areas

8. Intrinsically Safe Ready

9. Distributed Linking Devices with Foundation Fieldbus Function Blocks,

Bridges and multiple LAS.
10. Direct Conventional 10 access through Foundation Fieldbus Function Blocks
11.Ladder Logic Integration with FF through Flexible Function Blocks
12.Dedicated 1/O Coprocessor for Ladder Logic, Interdocks and Sequencing
13. Modular Concept
14 Horizontal Communication Among Link Devices and Controllers
15.Field Devices with LAS — Field Backup LAS
16. Multiple Backup LAS in the Field
17. Full Redundancy
18. Redundant Linking Devices
19, Redundant Ethernet
20.Redundant FF H1 Interfaces
21.Redundant FF Controllers
22 Redundant Power Supplies
23, Open Solution with OPC (Any OPC software can be used)
24 True Distributed Control (95% of process control loops in the Field Devices)
25.High Reliability and Availability due to Redundancy and Distribution
26 Modbus RTU and Modbus TCP/IP interface for integration with other systems
27 . Interoperability Guaranteed
28. Capacity to drag and drop Function Blocks from FF controller (linking device)
to Field Instrument without any further configuration,
29. Configurable Background Time



30.Seamless Function Block Execution as DCS or FCS

31.Easy Loop Integrity Evaluation(Live Strategy)

32.Interface (LAS) Replacement without re-download. The Schedule is built
automatically

33.Automatic Assign Tag on Re-Initialized Devices

34.Complete Communication Optimization Through FF transducer block on
Linking Devices

35.“0On Data Change” supervision communication

36.Macrocycle Analysis by the linking device.

37.Supervision Time Analysis by the linking devices.

© Copyright 2001 - Smar International - all rights reserved.



System302 Application References

system
008

Smar has been working with Fieldbus Systems since 1984, supplying devices
and control systems for most of the industries in the waorld. With a portfolio of
more than 400 systems sold, Smar can clear express its leadership and
experience with Foundation Fieldbus Systems.

In order to show Smar's capability and experience a list of prr:rje-:l descriptions
has been added, as well as a table containing our Smar’s main references

Project Descriptions:

DETEN PROJECT

Deten Chemicals S.A.. located in the petrochemical zone of Camacgari, Bahia,
Brazil produces linear alkyl benzene a basic raw material used in detergents. The
plant’'s 146,000 tpy capacity is split between the Brazilian Domestic market (85%)
and exports (15%). Deten chemical processing demands reliability, flexibility and
long/short term economic benefits, among critical applications as reactors, batch
process, as well as boiler and compressor controls.,

The plant is designed for full redundancy to prevent any single failure to stop the
process, it has many redundancy levels allowing norvinterrupt safety operation.
In addition, triple-redundant devices are installed on critical loops, and safety and
status information are sent between the PLCs as a watchdog timer.

| PROJECT DETAILS
Flant Name DETEN CHEMICALS S.A.
Location Camacari — Bahia - Brasil
Project Status Fevamping project
Plant Owner Deten Quimica

Control Systems Details

MNo. of control devices 1377 Fieldbus devices
IO Serves 12 servers
Mo. of op. stations 17
No. of control room 2




Logic Controls

15 PLC CPU's with Fieldbus modules

I/O points 3630 I/O points (many devices with multiple /O points
like the FB-700, TT302, FI302 and IF302)
Redundancy Power Supply, Power Supply Impedance, Wiring

connection (granting failsafe positioning in the even of
any cable brake), Communication master and
Fieldbus I/O servers providing system availability in
case of any single point failure.

Devices per bus

Upto 16

Control Strategies

Feed back, Feed forward, Split ranges, Override,
Cascade Control totally performed by the field
devices.

Additional Information

The stations are divided to have 2x2 redundancy at a
total of 12 stations, the others 5 station are used for
maintenance purpose.

CORNING CONCORD PROJECT

The plant produces fiber optics and it is a complete new facility. The Fieldbus
System is responsible to control the Pollution Abatement and raw materials
plants and it is absolutely crucial for the plant operation. The safety requirements
are outstanding and personnel and equipment safety are depending upon the
conftrol system reliability.

Corning is the largest supplier of fiber optics in the world and has the state -of
the-art technology implemented in this plant. The plant is designed for full
redundancy to prevent any single failure to stop the process; it has many
redundancy levels allowing non-interrupt safety operation.

PROJECT DETAILS
Plant Name CORNING CONCORD
Location Concord N.C. — USA
Project Status Grass Root
Plant Owner Corning Incorporated

Control Systems Details

Number of control 500 Fieldbus devices
devices
I/O Serves Redundant, 16 servers

Number of operators
stations

24

Number of control room

1

Logic Controls

32 PLC CPU's with Fieldbus modules

I/O points

2,630 1/0 points (many devices with multiple /O

points like
the FB 700, TT 302, FI 302 and IF 302)




Redundancy Power Supply, Power Supply Impedance, Wiring
connection (granting failsafe positioning in the even
of any cable brake) Communication master and
Fieldbus I/O servers providing system availability in

case of any single point failure.

Devices per bus Upto 16

Control Strategies Feed back, Feed forward, Split ranges, Override,
Cascade Control totally performed by the field

devices.

Additional Information The first fully redundant Fieldbus Foundation

application in the world

HENKEL S.A CHEMICAL INDUSTRY PROJECT

Henkel S.A Chemical Industry located in Jacarei S.P. produces raw material for
Pharmaceutical and Cosmetic Industry from vegetal oil. It processes 20 t/d of
vegetal oil.

The System 302 is controlling the sterilization process, reactor, distillation towers,
vacuum system, tanks level, and product stock. The Batch Control is performed
in conjunction of the field devices and LC700 exchanging data through the
Fieldbus module installed in the PLC, but that is also part of the Fieldbus
network. The PLC also is responsible for the interlock system, and transportation

for raw material and others products necessary for the plant.

PROJECT DETAILS
Plant Name HENKEL S.A — INDUSTRIAS QUIMICAS
Location Jacarei — SP - Brasil
Project Status Grass Root
Plant Owner Henkel KgaA

Control Systems Details

MNo. of control devices

212 Fieldbus devices

/O Serves

2 servers

No. of op. stations

3

No. of control room

1

Logic Controls

4 PLC CPU’s with Fieldbus modules

I/O points 930 /O points (many devices with multiple /O points
like the FB-700, TT302, FI1302 and IF302)
Redundancy Power Supply, Power Supply Impedance, Wiring

connection (granting failsafe positioning in the even
of any cable brake) Communication master and
Fieldbus l/O servers providing system availability in
case of anv sinagle point failure.




Devices per bus Upto 16

Control Strategies Feed back, Feed forward, Split ranges, Override,
Cascade Control totally performed by the field
devices.

Additional Information It is an interoperable system where Smar Field

devices as LD302, TT302, F1302, FY302 and IF302
is connected at the same bus with 19 Vortex
Flowmeters form a third part supplier.

Project PETROBRAS E&P-BC

Petroleo Brasileiro S.A., Offshore PNA1 (Namorado 1) plataform, localized on
the Campos Bay, Rio de Janeiro, Brasil.

This project implements gas pipeline pressure control system, connecting
offshore gas production units and terrestrial stations. It was designed to keep
total redundancy against fails or breakdown occurrences. Due that, two
redundant operation stations and two maintenance engineering stations assure
total system functionality. Six Fieldbus Interfaces (DFI302), distributed in three
instrument panels, field localized and working in a reduntant way, make the
interface between field instruments network (H1) and maintenance/operation
stations, connected throw Ethernet and ring structured optical fibers.

PROJECT DETAILS
Plant Name Plataforma de Namorado 1 (PNA1)
Location Campos Bay
Plant Owner Petroleo Brasileiro S.A.
Control System Details
Fieldbus Interfaces 6 + 1 future
1x10 Mbps, 4 x H1
(DF1302)
Control devices| 21
number
I/O Servers 2
Operation Stations 2
Enginnering Stations 2
Control Room 1
I/O points 21
Redundancy Power Supply, Power Supplylmpedances,
Mastercommunication, H1 with Fieldbus Inerfaces
(DFI1302) connected to the end network and Ethernet with
ring structured.
Devices per Bus Ate 12
Control Strateqy 8 simple PID loops and 5 indication loops.
Additional Information | 1- Operation Station running HMI INTOUCH.




2- Engineering Station running Syscon software used to
configuration and maintenance of H1 and DFI302 nets.

3- OLE servers are installed in the engineering stations.

PROJECT COMPANHIA Energética SANTA ELISA

Companhia Energética Santa Elisa S.A. (CESE), one the biggest world producer
of Sugar and Alcohol. The plant’s 25,000 t/d sugar cane crash capacity is split
between 1,500,000 kg/d of sugar (30,000 bag), 1,400,000 I/d of alcohol.

The System 302 operating since March of 1997, allowed economic benefits since
it is started with a steam production increase, the process become more stable
and the gain of time in the sugar boiling process was of 30%.

It is the first big Sugar Cane mill to implement a complete automation system

based on Fieldbus technology.

PROJECT DETAILS

Plant Name USINA SANTA ELISA

Location Sertaozinho — SP - Brasil

Project Status Revamping Project

Plant Owner COMPANHIA Energética SANTA ELISA
Control Systems Details

No. of control devices 220 Fieldbus devices

/O Serves 14 Servers

No. of op. stations 19

Number of control room | 5

Logic Confrols

20 PLC CPU’s with Fieldbus modules

I/O points 1620 1/O points (many devices with multiple I/O points
like the FB-700, TT302, FI302 and IF302)
Redundancy Power Supply, Power Supply Impedance,

Communication master, Operation Station

Devices per bus

Up to 16

Control Strategies

Feed back, Feed forward, Split ranges, Override,
Cascade Control totally performed by the field
devices.

Additional Information

The following areas were integrated in the central
control room:

« Steam and Energy generation

e Juice extraction

e Juice Evaporation

¢ Sugar Boiling




¢ Alcohol Distillation

Home Page

http://www.santaelisa.com.br

Shenghua Refinery PROJECT

Shenghua Refinery is situated at the heart of one of China's biggest oll fields,
Shengli, and is wholly owned by China Petroleum University, a prestigious 4-year
college emphasizing on petroleum processing. Serving as both a for-profit plant
and a educational facility, the Shenghua fieldbus system, with its lean
architecture, ease-of-use, flexibility, and exceptional safety and reliability, has
won kudos from plant management, engineers, as well as academics. The
System302 started up in mid-1998 and has been in successful operation ever
since. Its current processing capacity is 500,000 metric tons per year, and will be
expanded to 750,000 metric tons next year with the addition of an FCC unit and

an additional System302 segment.

PROJECT DETAILS

Plant Name Shenghua Refinery

Location Dongying, Shandong Province, China
Project Status Grass Root

Plant Owner Petroleum University

Control Systems Details

Mo. of control devices

260 Fieldbus devices

/0 Serves

12 PCI302

No. of op. stations

3 stations/6 screens

Mo. of control room

1

Logic Controls Modicon PLC

I/0O points 120 I/O points (many devices with multiple /O points
like the FB-700, TT302, FI302 and IF302)

Redundancy Power Supply, Power Supply Impedance, Wiring

connection (granting failsafe positioning in the even
of any cable brake) Communication master and
Fieldbus I/O servers providing system availability in
case of any single point failure.

Devices per bus

16 (4 SB302/PCI port)

Control Strategies

Feed back, Feed forward, Split ranges, Override,
Cascade Control totally performed by the field
devices.

Additional Information

IS application, triple redundant operator stations

TOTAL AUSTRAL FIELDBUS PROJECT




Total Austral is an oil exploration company, whose main owner is the
international oil & gas company TOTAL. These two off-shore platforms, Hidra
Centro and Hidra Norte, are located in front of the cost (13 kms. far from the
cost) of Tierra del Fuego, the southest province of Argentina.

The goal of these revamping is to integrate these platforms to the Scada system
of the main control room located in Rio Cullen, by means of redundant radio
communication. In each platform there are monitoring points as well as control
loops. This project involves the complete replacement of the pneumatic
instrumentation of two off-shore platforms. They produces oil and gases. This
Fieldbus system is actually a part of the complete remote supervision and control
system. In each platform there is a RTU unit, with redundant radio
communication (UHF band - 9600 bps - Modbus protocol) with the base located
in Rio Cullen, where there is a MTU unit connected to two PCs running Intouch
as supervisory software.

PROJECT DETAILS
Plant Names Hidra Centro and Hidra Norte
Location Rio Cullen - Tierra del Fuego - ARGENTINA
Project Status Revamping of existing pneumatic instrumentation
Plant Owner TOTAL AUSTRAL

CONTROL SYSTEM DETAILS

No. of field devices (68) LD302, (34) TT302, (12) FY302

Auxiliary devices (30) SB302, (5) PCI302, (60) BT302

No. of stations 2 (1 per platform)

Config, software Syscon V.4.03

Devices per bus Up to 12 devices, separated in 4 devices per barrier
(SB302)

Intrinsec Safety All devices are installed in hazardous areas, using Smar
Fieldbus Barriers

Control strategies PID Control, Cascade Control, Arithmetic calculations,

Flow Totalizations, Flow Compensations, all performed in
the field devices.

Environmental data Minimum temperature: -15°C
Maximum temperature: 25°C
Humidity: 90% (without condensation)

Additional Information | Due to the special location of devices (marine ambient),
the devices enclosures and mounting accesories are in
SS316.

Y.P.F. FIELDBUS PROJECT

Refineria La Plata plant of Y.P.F. was founded in 1925, and nowadays is the
biggest refinery plant of Argentina, and also the most complex due to the




diversity and quantity of products that produces (about one hundred of products:
transports fuels, lubricants, liquid gas, and some products for petrochemical
industry).

Is located in La Plata, the capital of the province of Buenos Aires; 60 kms. far
from the Federal Capital (site of argentine government).

The first part of the Fieldbus installation was started in 1996, in the control of one
of the three torches (Torch #2) that burns the residual gases generated in some
processes of the refinery. This first installation involved about 12 Fieldbus
devices ISP version, and was updated to Foundation Fieldbus version in May
1999.

Later, in december 1999, Y.P.F. decided to evamp the existing conventional
control of the remaining two torches (Torch #1 and Torch #3), integrating all the
control in the Fieldbus system in order to control all from a single station and
control room.

By means of the control system, the operator acts on the burning system of
torches, controlling the mixture of residual gas and steam flows, in order to
produce a clean combustion, avoiding the precense of toxic fogs. It also controls
some other additional services (condensed steam level, steam pressures, tank
temperature, etc.).

The operation station is running Syscon as configuration tool, and Aimax 4.2 as
supervisory and operation software. Aimax configuration includes about 20
screens, involving process mimics, alarms summary, real time and historical
trends, sensor status, communication status, controllers groups, loop tuning, etc.

PROJECT DETAILS
Plant Name Refineria La Plata
Location La Plata - Buenos Aires - ARGENTINA

Project Status

Revamping of existing conventional control (expansion of
existing Fieldbus Installation)

Plant Owner

Repsol Y.P.F. S.A.

CONTROL SYSTEM DETAILS

No. of field devices

(20) LD302, (V) TT302, (4) IF302, (5) FI302.

Auxiliary devices

(
(3) PS302, (8) DF47, (3) SB302, (1) PCI302, (19) BT302.

Number of stations

1

Configuration software

Syscon V.4.03 Build 38.

HMI Sofware

Aimax V.4.2.

Devices per bus

Up to 12 devices, separated in 4 devices per barrier.

Intrinsec Safety

All devices are installed in hazardous areas, using Smar
Fieldbus Barriers (the new DF47 and the old SB302).

Logic Control

(1) LC700 with Modbus communication for discrete inputs.

Control strategies

PID Control, Cascade Control, Arithmetic calculations,
Flow Totalizations, all performed in the field devices.

Additional Information

This project is the expansion of a existing Fieldbus system
already installed in 1996.




Main References List:

Automotive

Mercedes Benz — (Brazil)

Application Examples:

+ Mercedes Benz: (30 devices - 30 points) Furnace Temperature
Control

Building Automation
Construtora Pessoa — (Brazil)

Application Example:

+ Construtora Pessoa: (58 devices) HVAC Control

Brewery & Distillery

Antartica — (Brazil)

Frilli Dis S. Tomasso — (ltaly)
Frilli la Versa — (Italy)
Nordon — (Brazil)

Tequila Cuervo — (Mexico)

Application Example:

« Antartica: (222 devices - 222 points)
« Frilli la Versa: (32 devices, 100 points)

Cement

ICAL - (Brazil)

Cementos Lima — (Peru)

Cementos Catatumbo — (Venezuela)

Application Examples:




Chemical & Petrochemical

Anling Chemical — (China) Chemical
Arim — China - (China) Propane Oxide
Acelab — (Mexico) Chemical

Borden Chemical — (NC USA) Methanol Plant
Binzhou Chemical — (China) Epoxy Propane Plant
Clorox — (Mexico) Chlorine Plant
Controlflux — (Mexico) Chemical

BIPC — (Middle East) Methanol & Hexane Plant
Deten — (Brazil) Chemical & Detergent
Elf-Penwalt — (Mexico)

Jilin — (China) Methanol Plant

Fox Petroli — (ltaly) Petrochemical

Frunot S.A. — (Ecuador) Chlorine & Caustic Soda
Marine Lipids — (Norway) Fish Oil Treatment
Polioles S.A. — (Mexico) Solvent

Penta — (Ecuador) Chemical

Petroleo Ipiranga — (Brazil) Petrochemical
Quimica Central — (Mexico)

Sapici — (ltaly) Chemical

Southern Edison — CA (USA) Chemical

Statoil — (Norway) Petrochemical

Rhodia — (Brazil) Solvent

Triken — (Brazil) Petrochemical

White Martins — (Brazil) Chemical

Application Examples:

Deten: (1,375 devices - 1,890 points) Level Measurement,
Distillation, Compressor and Furnace Control (Feedback Control,
Cascade Control, Override Control And Split-Range Control)
Binzhou Chemical: (200 devices - 200 points) Boiler Control
BIPC: (75 devices - 140 points) Methanol & Hexane Control
Process Lines

Fox Petroli: (70 devices - 270 points)

Frunot: (78 devices - 588 points) Control System w/PLC + Remote
fle

Sapici: (41 devices - 280 points)

Southern Edison: (110 devices)

Statoil: (45 devices - 45 points) Interoperability Test & Training

Electronics & Fibre Optic

Corning Inc. — (NC/NY USA) Fibre Optic



Application Examples:

« Corning Inc: (1,200 devices — 6,000 points) Fibre Optic Production
Line Control

Educational / University

ISA — (NC USA) Training Institute
Lambton College — (Canada)

Lee College — (TX USA)

S.ALLT. - (USA) Training Institute
S.E.N.A.l. — (Brazil) Training Institute
S.E.N.A - (Colombia) Training Institute
Singapore Polytechnic Training Institute

University of Canterbury — (New Zealand)
University of Catolica— (Brazil)
University of Estadual Paulista — (Brazil)

University Federal of Minas Gerais — (Brazil)
University Rio Cuerto — (Argentina)
University of Vicosa — (Brazil)

Application Examples:

+ Lee College: (17 devices - 25 points) Level, Flow and Temperature

Control
« S.E.N.ALL: (25 devices - 25 points) Boiler Control and SMAR Training

Skid
« Singapore Polytechnic: (20 devices - 20 points) Heat Exchanger
Control, Device Development and Pilot Plant

Food & Beverage

Comigo S.A. - (Brazil)

Corn Products — (Brazil)

Firmenich — (Brazil) Fruits Essential Oil
Nabisco — (Venezuela)

Nestle — (ltaly)

Ref. Milho — (Brazil)

Resende Alimentos — (Brazil)

Application Examples:

« Firmenich: (50 devices - 180 points) Distillation and Reactor

Control
+ Ref. Milho: (50 devices - 310 points) Boiler Control




Government

U.S. Navy

Application Example:

« U.S. Navy: Complete Fieldbus Control System: (50
devices/ship)
+ Destroyers (DD-989 Deyo, DD-992 Fletcher, DD-991Fife,DD-987
O'Bannon)
+ Cruisers (CG-73 Port Royal)
+ Frigates (FFG-55 Elrod) (FFG-57 Ruben James)

Industrial Equipment OEMs

GSE — (PA USA) - DCS System

Metallurgy

Albras — (Brazil) Aluminium
Acoforja — (Brazil) Steel Mill
Acos Villares — (Brazil) Steel Mill
CMM - (Brazil) Steel Mill
Forjacero/Controlflux — (Mexico) Steel Mill
Mannesmanm — (Brazil) Steel Mill

Minera Michilla— (Chile)

Application Examples

« Mannesmanm: (155 devices - 200 points) Flow Measurement &
Control

Mining
Belgo Mineira — (Brazil)

Application Examples:

« Belgo Mineira: (39 devices - 39 points) Oven Control

Oil & Gas
CUPET - (Cuba) Oil Refinery, Oil Rig and

Pipeline
Cocamar — (Brazil) Lubricant Oil



Jaruco — (Cuba) Oil Refinery

EPEP Occidente — (Cuba) Oil Refinery
Minasgas — (Brazil) Gas Pipeline
PEMEX — (Mexico) Oil Refinery

Palmol — (Malaysia) Palm Oil Refinery
Petrobras — (Brazil) Oil & Gas Refineries
Refineria Cienfuegos — (Cuba) Oil Refinery
Total-Weisz/Esco — (Argentina) Oil Refinery
Syncrude — (Canada) Oil & Gas Research
Center

Sapici — (ltaly) Lubricant Oil

YPF — (Argentina) Oil Refinery

Application Examples:

CUPET: (165 devices - 165 points) Oil Tank Farm Level Control
Cocamar: (50 devices - 500 points) Edible Oil Plant Boiler Control,
Distillation and Dehydration Control

EPEP Occidente: (45 devices - 45 points) Oil Tank Farm Level
Control

Univen: (40 devices - 40 points) Distillation Control

Petrobras: (95 devices - 95 points) Level Measurement, Oil Separator,
Gas Measurement, Compressor and Turbine Control

Refineria Cienfuegos: (50 devices - 75 points) Oil Tank Farm Level

Control and Boiler Control
Sapici: (53 devices - 245 points) Reactor Batch Control

Syncrude: Interoperability Test with SMAR, Fisher Rosemont,
Honeywell, Flowserve, Yokogawa, Endress+Hauser, Relcom and

National Instruments
Total-Weisz/Esco: (145 devices)

Pharmaceutical

Johnson & Johnson — (Brazil)
Smith Kline — (Mexico)

Pulp & Paper

Daishowa — (WA USA)
Kablin — (Brazil)

Nan Leer/JGL — (Mexico)
Riocell — (Brazil)
Selecta — (Brazil)




Rubber Products

Firestone — (Brazil)

Sugar & Alcohol

Azucareira Paraguaya — (Paraguay) Sugar
Azucareira Teran - (Argentina) Sugar
Acuc. Vale do Rosario — (Brazil) Sugar
Acucareira Carolo — (Brazil) Sugar
Acucareira Guarani — (Brazil) Sugar
Copersucar — (Brazil) Sugar
Coopernavi— (Brazil) Alcohol & Sugar
Dedini S.J. da Bosta Vista — (Brazil) Sugar
Molipasa/Eleinca— (Venezuela) Sugar
Pablo Noriega — (Cuba) Sugar
Usina Albertina — (Brazil) Sugar
Usina Caete — (Brazil) Sugar
Usina Cerradinho — (Brazil) Alcohol
Usina Corona— (Brazil) Sugar
Usina Costa Pinto — (Brazil) Sugar
Usina Furlan — (Brazil) Sugar
Usina Macarai — (Brazil) Sugar
Usina Moema — (Brazil) Sugar
Usina S. Joao de Araras — (Brazil) Alcohol
Usina Santa Elisa — (Brazil) Sugar
Usina Sao Carlos — (Brazil) Sugar

Applications Examples:

« Azucareira Paraguaya: (55 devices - 110 points) Vacuum Pan Batch Control
« Pablo Noriega: (20 devices - 20 points) Boiler Control

+ Usina Macarai: (87 devices) Boiler Control
« Usina Santa Elisa: (200 devices - 1,062 points)

Textiles

Alpargatas Santista — (Brazil)

Utilities / Power

C.F.E. Power Plant, Mazatlan — (Mexico) Power Generation
C.F.E. Power Plant, Piedras Negras — (Mexico) Power Generation



C.F.E. Power Plant, Ric Brave — (Mexico)

C.F.E. Power Plant, Tula-(Mexico)
Mchave Generation — (NV USA)
Seattle Steam — (WC USA)

application E e

« CFE: (11 devices - 11 points) Boiler Control (C.F.E. Power Plant,

Power Generation
Power Generation
Power Generation
Power Generation

Mazatlan, Boiler unit # 1: 600 Tons/Hr, @ 125 Kgs/cm2, Steam
158,000 Kws Generation

+ Mohave Generation: (29 devices - 77 points) Three Elements Level /
Cross Limit Combustion Control

+ Seattle Steam: (32 devices - 32 points) Boiler Control

Waste Management

Termolyse — (France)

Recyeling

Water Treatment

Cagece - (Brazil)

Lotil Construcoes — Brazil

Water Supply

Summary of Systems:

Customer City ! Country PROCESS Points
Lorning Incorporated Concord, NC-LSA Optical Fiber Frod, Lina 2000 I
CODETEM Salvador - BA - Brazil Chamical-Detergent 14592
Usina SANTA ELISA Sertaozinho - SP - Brazil Sugar Plant 1062
HEHEKEEL Jacarai - 5P - Bragzil FAME Unit; Tocoferol Prod, Q249
FRUNOT S8 Guayaguil - Ecuador Chiorine and Caustic Soda T
COCAMAR Marirnga - PR - Brazil Edible il plant-Boilers(3) J52
HEMEEL Jacaral - 5P - Bragzil Hot Melt Unit 306
Sapici Gemusco S M. - Raly Chamical- Paird 280
[Fox Patroli \Vasto(CH) - ltaly Petrochemical 270
Fef. Milho Brasi Balsa Nova - PR - Brazil Food Indu &iry 247
SAPICI kilan - laly Reacior Batch Control 245
ACCHE VILLARES Magi das Cruzés-SP - Brazil Siteal Ml 234
AMTARCTICA Jodo Pessoa-PA - Brazil Brenery 222
| Acucareira GUARAN] Dlimpna-sﬁmzil Sugar Plant 212
DETEN Salvador - BA - Brazil Chemical-Detergent 211
JILIN Jilin - China Chemical Plant Metharl) 189
Ingenis San Carlos Guayaguil - BEcuadar Sugar Flant 184
Usina Maracai Maracai-SP - Brazil Eugar Plant 169
Transul!ra-Sﬂlvay Cubatac-SP - Brazil Tank Farm 163




FIRMENICH

Embi-SF - Brazil

Fruits essential oil

COCAMAR

Sao0 Tomé - PR - Brazil

4 Distillation Columns, 2
Dehydratation

Total-Weisz/Esco

Argentina

Qil Refinery

Binzhou Chemical China Chemical Plant
Resende Alimentos Uberlandia-MG - Brazil Food Industry
Arim- Res. Inst. Min. Metal. |China Gas mixing control

Arling Chemical

Anging-Anhui - China

Chemical Plant (Acetonitrile)

Tillguist

Osteras - MNorway

Training

RHODIA

Faulinia - SP - Brazil

Salvent Plant

Azucareira Paraguaya

Tebicuary - Paraguay

Sugar Process Lines

CUPET

Varadero - Cuba

Oil Tank Farm

Southern Edison

Temeluca - CA-USA

Chemical Plant

Rhadia Faulinha Sp - Brazil Eutile Flant

Frilli- La Versa Favia - Italy Grappa distiller
DETEM Salvador - BA - Brazil Chemical-Detergent
Fox Petroli Milan - Italy Fetrochemical
FOLICLES S.A Lerma, Edo. México Solvent
Mestle-Farima Moretta - Italy Steam and Glycol units
EIPC Bandar - Iran Hexane Process Lines
Penta/ SICA Ecuador Chemical Plant

Spirax Sarco SRL ASTH Food & Beverage
Spirax Sarco SRL Lucca x FR Fulp & paper

Spirax Sarco SREL Lucca x PR Fulp & paper

Mohave Generation

Mohave -Laughlin-NY -LISA

Three elements Level / Cross limit
comb.

Cupet/Fondon Cuba Qil Pipe Line
ICAL Sao Jose da Lapa-MG - Brazil Cement Plant
Usina ALEERTIMNA Sertaozinho - 8P - Brazil Sugar Plant

Clorox/ CICA Mexico Chlor Flant

Celulose Cambara Cambara do Sul Fulp and Faper
Spirax Sarco SRL Eolucraina textyle

Spirax Sarco SREL Eclogna x PV Boiler

Agucareira Corona Guariba Alcohol and Sugar
Binzhou Chemical China Epoxy Propane Flant

DETEN

Salvador - BA - Brazil

Linear-Alqui-Benzene (LAE) Unit

Ref. Milho Brasil

Balsa Mova - FR - Brazil

Boiler Control

Mannesmanm Eelo Horizonte - MG - Brazil Steel Plant
Fermic/JGL Mexico Chemicals
Fermic/SICA Mexico Chemical

Spirax Sarco SREL Verona Food ind.

Spirax Sarco SREL Trento Food & Beverage
Spirax Sarco SRL Rieti Fharmaceutical
EBIFC EBandar - Iran Methanol Process Lines
Construtora Pessoa Curitiba Euilding automation
Refineria Cienfuegos Cienfuegos - Cuba Eoiler Control (2)
Binzhou Chemical China Chemical

Usina SAC CARLOS Jaboticabal -SF - Brazil Sugar Plant

Sulivan Park

Corning - NY-USA

Development Plant




CQuimica Central/JGL

Mexico

Chemical with PLC

EFEP - Occidente

Havana - Cuba

Oil Tank Farm

Usina SANTA ELISA Sertdozinho - 2P - Brazil Sugar Plant

IPT Sdo Paulo-5P - Brazil Flow Measurement
Farjacera/Controlflux Mexico Steel Plant

Lotil Construgdes Firtalesa Watter Treatment

Belgo Mineira

Belo Horizonte - MG - Brazil

Oven System

Aguc. Vale do Rosario

Orlandia - SP - Brazil

Sugar Plant

PETROBERAS

Filar-AL

Qil Separatar

Controlflux

Monterey - Mexico

Chemical Plant

Usina Maracai Maracai-SP - Brazil Sugar Plant

EBIAC Binzhou - China Air separatars

Jaruco Havana - Cuba Qil Refinary

Statoil Bergen - Norway Fetrochemical

CFE Mexico/Controlflux Mexico Fower Flant with PLC
Fermic Monterey - Mexico Tower Recovering

Usina S.Joao de Araras

Araras - SP - Brazil

Alcohol Plant

Seattle Steam

Seattle-WC-LSA

Boiler Control

Marine Lipids

Leknes - Norway

Fish oil treatment

YPF/Esco

Argentina

Gas Control

Lwarcel - Celulose e Papel

Lengois Paulista - Brazil

Fulp and Faper

FIRMENICH

Embu-2F - Brazil

Multipurpose Plant

SEMNA

Cali - Colombia

Training Institute

ACELAB

Jalisco - Mexico

Chemical Plant

Man Leer/JGL

Mexico

Fulp & Paper

CFE -Mexica/J.Diaz

Mazatlan - Mexico

Fower Plant

Frimax

Haugesund - Norway

Marine Polymers

Spirax Sarco SKEL

Lucca x VR

Fulp & paper

Mercedes Benz

S. Bernardo do Campo - SP - Brazil

Furnace Temp. Control

ACOS VILLARES

Mogi das Cruzes-SP - Brazil

Boiler

ARIM Beijing- China Chemical Plant
Spirax Sarco SRL Lucca Fulp & paper
UNIVEN ltupeva - Brazil Lubricant Cil
RHODIA Faulinia - 5P - Brazil Solvent plant
ARIM Jiuhua - China Fropane Oxide
Corn FProducts Brazil Balsa Mova - Brazil Food Processing
Rhodia Faulinha SF - Brazil Chemical

Arim- Res. Inst. Min. Metal. |China Hexans
Azucareira Toilman Barquisimeto- Venezuela Sugar Plant

GERDALU

Curitiba - PR - Brazil

Reheat Furnacs

Cirio Brasil

Mova Glaoria - Brazil

Alcohol and Sugar

Fetroleo Brasileiro

Duque de Caxias - Brazil

Fetrochemical

Mestle-Forima

Ferentino - ltaly

Food Processing

DETEM Salvador - EA - Brazil Chemical-Detergent
TERMOLYSE Chateaurenard - France Waste Recycling
YPF La Flata - Argentina Qil Refinery

Usina CORONA Guariba - SP - Brazil Sugar Plant
Alpargatas Santista Aracaju-SE - Brazil Textile Industry
KLAEIN Telemaco Borba-PR - Brazil Fulp & Paper




PETROBRAS

Aracaju-SE

Gas tank level, pressure and temp.
control

Cupet/Fondon Cuba Qil Rig
MNORDON Jacarei - 3P - Braazil Brewery
PETRCOERAS Macaé - RJ - Brazil Freventive Maintenance

Usina COSTA PINTO

Firacicaba - SF - Brazil

Sugar Flant -Boiler

Cupet/Fonddn Cuba Qil Refinery
ALBRAS Barcarena - PA - Brazil Aluminium Plant
Kemira Chemicals Frederikstad - Morway Reactor
Agucareira Carolo Fontal-5F - Brazil Sugar Plant
Refinadora Catarinense llhota - SC - Brazil Sugar Plant

ARIM

Eeijing- China

Chemical Plant

CUPET

Varadero - Cuba

Qil Tank Farm

Pablo Moriega

La Habana - Cuba

Sugar Flant -Boiler

Refineria Cienfuegos Cienfuegos - Cuba Tank Farm
Cupet/Fondon Cuba Qil Rig
IEF Ric de Janeiro - RJ - BErazil Training

CFE -Mexico/J.Diaz

Guayamas - Mexico

Fowe Plant

Usina Alto Alegre

Colorado - Brazil

Alcoohol and Sugar

ALERAS Barcarena - PA - Brazil Aluminium Flant
Usina CERREADINHOC Catanduva - SP - Brazil Alcohol Flant
Fox Petroli Milan - Italy Fetrochemical
Mestle Milan - Italy Food Industry

Lee College

Houston -TX-USA

Flow, Level, Temperature Control

Muova Campari

Reggio Emilia - Italy

Food Processing

LIQUIGAS Sao Luis-MA - Brazil Level Measurement (HTG)
RHODIA Faulinia - SP - Brazil Salvent Plant

Selecta Curitiba - PR - Brazil Fulp & Paper

Jaruco Havana - Cuba Oil Refinary

Elf-Penwalt/Cobando

Mexico

Chemical Flant

Corn Products Brazil

Balsa Mova - Brazil

Food Processing

CUPET

Yaradero - Cuba

Oil Tank Farm

Cia Mitro Quimica Bras. Sao Miguel Faulista - Brazil Chemical
DEGREMONT Lima - Peru Utilities

Henkel Jacarei - Brazil Chemical

Corn Products Brasil Balsa Mova - Brazil Food Processing
EBIAC China Chemical

IPT S&o Paulo-SP - Brazil Temperature Contral
LUNIVEN ltupeva - Brazil Lubricant Cil

Usina CORONA Guariba - SP - Brazil Sugar Plant

Coopernavi

Mavirai - Brazil

Alcoohol and Sugar

FB Agucar e Alcool

Cidade Gaucha - Brazil

Alcohol and Sugar

Acucareira Corona

Guariba - Brazil

Alcohol and Sugar

Usina Alto Alegre

Colorado - Brazil

Alcohol and Sugar

Palmol Malaysia Boiler
Azucareira Teran Tucuman - Argentina Sugar Plant
ALERAS Barcarena - PA - Brazil Aluminium Flant
RICCELL Guaiba-RG - Brazil Fulp & Paper
SENA Barranca Bermeja - Colombia Training Institute




Petro-Tech Fo Tan Shatim - Hong Kong Training

Sulivan Park Corning - NY -U3A Development Flant
Molipasa/Eleinca Molipasa- Venezuela Sugar

Tequila Cuerval/J.Diaz Mexico Destilary

Cotrefal Matelandia - Brazil Agriculture

CMM Vazante-MG - Brazil Steel Mill
FIRESTONE Sto. André-SP - Brazil Tyres Industry

Ind. Porto Rico Maceid - AL - Brazil Sugar Plant
PETROBRAS Dugque de Caxias-REJ - Brazil Multipurpose Flant
CFE Coalwila - Mexico Boiler Control
Mahisco Barquisimeto- Venezuela Food Industry
Mahisco Barquisimeto- Venezuela Food Industry

Usina Cerradinho

Catanduva - Brazil

Alcohol and Sugar

Azucareira Teran Tucuman - Argentina Sugar Plant
Acucareira Carolo Fontal-5F - Brazil Sugar Plant
Dedini-=.J.da Boa Vista Sao Joao da Boa Vista - 5P - Brazil|Alcohal FPlant
FB-Acucar e Alcoal Cidade Gaucha - PR - Brazil Sugar Plant
Resende Alimentos Uberlandia-MG - Brazil Food Industry
Usina Moema Orindiuva-3P - Braazil Sugar Plant

ARIM

Beijing- China

Chemical Plant

Refineria Hnos. Diaz

Santiago De Cuba

Crude Qil Treatment

Fermex/Controlflux

Mexico

Refinary

Smith Kline/JGL

Mexico

Fharmaceutical
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FIELDBUSTUTORIAL F3ELDBIUS TUTORTAL

A Foundation Fieldbus Technology Overview (& do]A A 7]<78)

Fieldbus — the future tday ( ZEHA — O0/2f°9 2=

gEdo]dZ =2 (FOUNDATION FIELDBUS )+ A7l € XZ2AA ZEE
Jo] HAEFA HE Zle Aot aA2 AqWE g T TEEEH
golsttt. st HAERENA @3] HlolE AFste A e TEAX
ZEE o ZgAIA Ao EAMEAES fsta] AAHNY] HEeIH. o] BEHX
71e/h8E Bt 23 S AESL 2R AHP Yes =2 T UEF
st FEEAEE $0= Hojuau NFAFJE 72X oS dEHEE AHESET

V=T FEME J]lgo] AH,

el damiat @ OAE, ANY, FE SAALTeln ok A,
°"Z°ﬂ°lE1 9 ZESed 2 uuEe BE
Wit MEHS Foo ZEE olEAANE ) el E2A 8

*ﬁ"}x}iﬁ}—— st AHEH = AS717) AE A2 FAE otk

Plans-Wid e Metwark

.-I Ciffics Autamatics
Blant Netwaork = L r—
Hierarchy
& e AR
t T I - Caritrd Pl
[ 17
i ® A s 1_'\- lé!
p ‘ E:
2r} (Smar) £ AAAHLE $979 Fuwx ZEE N2PS 47 Foign

ojg g AIZHELS AAZ AFH 7HA AFH LT EH oY ALES WHEY

=t IAEY H sl EE I3 ZE fupolx ¢ ol 2 a9 tAFFE

(discrete ) MAY AFE 758 st F+= FHlo|ld BEH2A7E A€ LC700

TzadwE 24 FEEHEIT

ZEZ ti§ AFe 4= futo|AF wet BAMET. AL mlo]a 2 X AA U
EE55 7 o aRAEL HAE Tt A& Y SAE AES F

Qe 5GL T Qo] fE s,
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o] 71&l BAAY fA4L 2P Ac2RE e A Bad) o
Outel 2B AR ALDAH 2R E AATR 74X AFsA MEDIAE T
A% 7o) Hol A Stk

shedlold WEMAE shiel e Vs ZAx Bele AYe B
2¢ Auol Ue G, Az 74,

, e ARt A T2AH Y ol
FsA sl #rh.

EEHAE PsLo| TEMA XZSSHE f/2 20f ( Smar )9 $Z&o/ct

RPN E
YEHA 7149 H8e Bel ZESALYY golT-AolZd glo] Fow
Qg5 BAHe At

Hardware Reduction ( §f=#fof &Zf )

A71&S ALgE7] $5te] RLuo]ld BEwmAE
AR S

71%%EZ ( Function Block )&

3
N

o[r

7ITESES EE3E ATlTECH. ofdEa fF (AD,okER E3H(A0),
H /A 2/7 2 (PID)A oot &2 B2 AAA LR 7]5E0] 7]TEF AHES S8t
ZE fupo|Xxo] ofste] FPH XA HG

S
MDD — -
tq—y e )
1 Al - W
Hardware reduction. COMTROLLER CUESVSTEM &l l FIELDEUS

|

L LI
. & » = BT

Al

TRADITIONAL FIELDBUS

7N1TEFEY EFAFHE dBELS ZE gulo| &S oA Fold AxIAERTH

AA3 & A5 o 715EY S &5t FA doh

2= tuelagtoze] ZERY BWE WEY (10), A= UL TFE Be
Ao, ANR 2 BAA BT FFE 4 FY & Uo
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Installation ( &4[ )

A2 E= sl BAaIA (single twisted wire pair )o] B2 2] fnfo]27}
AZA+ YES 3o Foh
AL WSl A7, B dulzle] 5o e, B Ao RS Ba
asg o
. .
1
COMTROLLER | " m
i e o | i — | mELoBUS
Instaliation Savings L'_‘T
s Ny = by iy ™
- B g Y 5{" ::
Al

Data Quantity and Quality ( C{OJE{S] & 2/ ZZ )

FA A5 A2Ge] goIA AgRe) s AR Fe Ao WFERD US B
F 9tk shedold BEmMad gloid e Fe UADEA AFolr] fE U
L

A7 BEHEE 35S A7 & (A/D, D/AYME £2)°] gler oHE AE2
Aojdl glol HE AHAHS £ TEBEE HOHAR, ALY, Z2AE JHAT,
dolg &FEsS AT AAEE HE FAd 4249 gulo]2=2RY i MssEs
7FestA sttt A" T4 aE}e R FAESEAHL Ao 58S FEANIIL o=
AFATH S T/

-

m
CONMTROLLER
Fiekibirs— Mult e variabiios ‘ 1o
Both Directions ’ SUREYSTEM FIELDEWS
' B 55 s
- :

.-_)
<



Maintenance ( SA[2s )

w2 tulolaEe selazrzAsnd AVAG 2 BASHS S A
Axgel o e FAANINIL FARSE AT DeEde FolETh NALHY
NG A% B FARSF QAP ek Hes ¥ RFFASAES FUE
WA 4 ok olHld AL A% T AWL AW AW 27149 =X AL
A sel Zth,

Expranoied View of the process ‘e w T e e T
m gFe ﬁ gi

Tradtisasl 4 I0mi Faldban View
Virw S AT VD Sebordbes Haieaidd o e e

Interoperability ( O[7|ZZF S&4 )

E3 AR Z2EZo| gEHold BEHA QIFH
ASE A=A dute]lxEo] A ZFd F Ut dHrlolx
7bsdtAl "k olgf g ¢ FUT A" HAT|F £4¢le], 584
Z4Zke] A ZARZES] B4 tuto]2Ee] & JMSdHA dte TES
0]7]1%27} 334 (INTEROPERABILITY )ol& &t}

rlr l>

A9

e

N
o

A

AL

A

3

utelxgo] B ABeE AL AAsHE ™ol ojed
Heuold BEWA A8AE R 4 Aol

(DI
L )

o &

i
(i
“

Al
#H

Lo

Foundation Fieldbus Technology ( H2LJ0j/M EEHA Jl= )
gEdold A9 Jle2 v 379 FEo2 FAE
1. - 93 AF

2. - 8N =9
3. = AH&A A=Al



MLAI2E F3AZ (0SI) ASs T4 i o3 A4S AHEsHA do

as| MODEL” FIELGBRUS MSDEL
LISER USER
APPLICATION BPPLUCATION
FIECTEIS WESSNE
SPECIFICATION
Ll W e T T TRITS LTSS
SUBLAYER
PRESENIKTICIN LWVER [
TheOpon System SEE O LIWER 5 Luur._;.l.:é?uul
Interconne ot (05) |I|:i_!-i'\|'|"'f.|l Ll 4
oo caEtors moce ! Ll 2 3
CATALMELAYER 2 IKILLNLIER
I PHYSICAL LATER 1 | PHYSICAL LIVER PHYSICAL LAYER

* The user aplication is not defined by da tha O8] Modal

EHAHAZL OSI AF 1, Hlo]H¥ 3 AF (DLL)S OSIAZ 2. S-HA
WA X AFE (FMS )2 OSI Al 7. OSI EdoA T4l AB2 AF 29 724
T4 oj k.

EWXAE OSIAF 3,45 B 62 AHSskA] ¥t BEHX A 89 AS (FAS)
FMSE DDL¢o = &33it).

fe me

AN 28 45dd (0SDAME FREA S
Ag Al Ee Aol BlE A4 gie,

AgA B AL
e ol e
FAN 2 9o Aze] AFS BEW2gA AFFHoiAE WAA & B
e,

ohelel HolFE £AE A HOHE A7 AFS el A$E sHES
‘R FAE AFHOE nelFTh



APPLICATION L
FIELIEL S WESSACE NG PO" LSER ERCODE D [ATR
SPEOFICATERN : N
J 0 251
FIEL LS ADCETS HE
- . " FNE POL™™
The apraximate rumiber SIELAYER fiEl
1 o 155
of sight bit "octets"used for
il T FHAE CHEDR
- o ey Frner MKW L RELATER "
eachiayer totransher the L AEREN]

USERdata.

| I ST I
PHYSICAL LIFER P AMRE il bLL PO END CELIM TER
(] 1 8213 1

* Pratocal Controd Infarmatian

FiekibLe “* Profoood Data Unit
*** Thera may be more than ane octek of presmble If
repeatars ara Lead

Physical Layer ( S2/= ZHZ )

EYHAFTE TAH71EF3) 9 (INTERNATIONAL ELECTROTECHNICAL
COMMISSION, IEC ) % =AASA1F3] (INTERNATINAL SOCIETY OF
MEASUREMENT AND CONTROL, ISA )l 93t} Fld EFo st [ H o
At

e AAT 1280 2RE WAAE WolEo|n o] HAAE B2

}\
%fﬂuﬁﬂ]’z}qw B3 A3E Htslay do=2% i)

A2 ELS 2 dE, g E-tgv|do]§ ( START DELIMINATOR ),
d=-dgrdlo]g (END DELIMINATOR)E9] #7} € A& X33t

LB VOLTAGE MODE SIGMALIMNG
APPLICATION

Fiokinie

[T
i \t
Wy
Exarmydeof Voltage mode signaling.
|
m:llﬂll\'l
Fufrgd



AT EL on Z ¢ WA 2H ZA$-L ( Manchester Biphase-L )
A3t dag Hojzlo. 28 HRI7L AgF Holy 2Ef WiaE
A7) o] A2dS F718 A dolgtn B HAt oo 29I o] Iuwx
AZE A7) 93t dolEle EYA2EH A AFHARAY. EH2 A2
FA71E ofdY o B A I 2k EHE AadY FAVE =
AZ “0"2A HEAZY FA EXEHA(R) TF A5E A3t =gis
“1"& UZME R BHANEE 1%

= t 4 { } {

5 5L = 9E, dYriE 2 d= dYvEHE 9t A9 "t
NRNQERRRERERERN
Froambio, § Fa f 4* | B 1 2 ¥4 +_
Dlfiter, ael End : i i
Dol . ’ i . : e ,r_
R iniihint
AT
EoleE HuEH2 A5 IA URY 85 5713 317] H3td F417190 93ty
=2 go] AMEH oY

558 N+ 2 N-2=5e 28E deves 4= deueel 9ok N« % N-
NEEE VE Bele] FARAA AEHA 42 Fuskeh BEw2 HAA )
AFe BRG] ek FA71E 26E AYVEE Aewh
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IRS A A FA7IE A= e EIE #AE 1 7K HolHE ol E9lHh
31.25 kbit/s Fieldbus Signaling ( 31.25 kbit/s EEHA AS )

AE dutelas ARF A7 TFALY 5o ¥x" 1.0 volt At I 353S A4
3171 $13F 31.25 kbit/s A 50 ohm&ss F3tol] + 10 mA & 17kgH.

AFFTALL 9 oA 32volts] MAE 2 FUth 2} BAXA

(Intrinsically Safe ) -89 JQoiAxE ALFTFALL AYgnjao]e v)&
&3t}

HT1-31.15 Kbit's Veltsge Mods

31.25 kbit/s B & FEMAERE FHY FLTFHAAST A3 FHA AHEHNA
4-20mA W3 £9E FI.

31.25 kbit/s B=EH A E 299 fulo]2EF 37 EFGA (Intrinsically
Safe LS)E A L3t o]#d3 AE 2437 Y3 dAA Y ALFFHR ¢

Ad AGe 22" FRALeldl LS. (Intrinsic Safe ) #iz]o7} AAHo] W}

31.25 kbit/s Fieldbus Wiring ( 31.25 kbit/s EEHA ZAl )

e

)
oo |r

o

HAE O2FE7]3 (stub) BE 9471A)4] (spur) 2A WHEE A

A},



DOMTROL R0 M R

EQUIFMERT

Fieldbus Wiing

Cahle Length = Trunk Leaght + AN Spur Lsngiea
Blaxi maam Lemgih = 1900 met s wih “Type 4” Cahble

ZEH X9 ol FASE HE, ACEFH, AJE Aloj=, HE Hd 34 F

A Aol whet AFH AT,
High Speed Ethernet ( 22 o/C{< )

3}1}9] Linking Devicet® 31.25kbit/s BEHAE] AZASY] 3t A& EH XL
IAE°] 100 Mbit/s =& 1Gbit/s¢] 10|ty ( High Speed Ethernet )oll H &

g = JYEE F9FEt. 4EF FHEA2H /0 subsysteme I BAF AR
¥ZF Foundation Fieldbus®] 75 £F W# 2 337 939 DeviceNet, Profibus$}
22 & HEYIC Aol 3o Fo

Autoemation 'Ifll'—_"l .
Display Devices
Linking Dewice
E
Linking Davice 21.25 Kbitls 31.25 Kbith

o * N | |-
wo
Subystem
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31.25 kbit/s¢] EE Foundation Fieldbus AR &L Fhe UEYIE FA 5]
f3te 2F ol Z2EZF ( & &Y TCP/IP, SNTP, SNMP%F ), &

98 (Router )9 &2 AYPE off-the-shelf HSEZ X & A}-&-3l= HSE

( High Speed Ethernet )o| di3te] E41& A€, EE HSEY EE FE2&
oAZ Aol 93t Had FAH FF =L37] Y3t olFsE 7EE F
At

Sginenaiben _' : S1a e HEL Swonthesi R
v
Dop iy Dawkan f. ‘ ,d‘!

T
e 121 ke
_,-""'r L =

n nlu. - Gargears rul L DL
B
- —
— - _',..-""" e
- - 199 Ehi
= - ==

g
Ankipilm

Communication Stack ( E£I AE¥ )

ol ol mEE ML FALHANM 4FE e Aesta U

USER LISER
APPLCATION APPLICATION
HELDRIS WESSKCE
ESPECFICATNIN
HELDRILS ADCERS
SLHLMER
Covmmunication Stack. el el
[LATALIME LKYER
PHYSICAL LRYER PHYSICAL LEVEE

Data Link Layer : DDL ( LJOoJE{ /3 Z )
A% 2, Data Link Layer (DDL)2 H=HA ¢to g WA|R 9 HA$S Ao|dith. DDL
HAIAE HIAHE B 2AE( Link Active Scheduler : LAS )&tx E8& 2334
A53 H22AEHE T3t Zey i HIdo

DDL2 A7+ #4+e] IEC/ISA DDLEZ 9] RE3 o).



Device Type ( C[HfO[2 EEf )

DDLAMEel= T/ Feje] Hulo]igo] Aol o] U
- 7% 3A

- A7 way

dF wlx¥ FXEL Link Active Scheduler (LAS )7} € & ¥8S& 7HH 2
Ak 7B AXSL LASTH 25 9E 58S zHA] ol gt

BACK-UP LAS MASTER] CAPABILITY

BASC  UHEMASIER  BAEIC BASKC UMK RMASTER  BASIC
DEVICE OEWCE DEVICE  DEWCE DEWCE DEVICE

Scheduled Communication ( Z7|X E4/ )

Link Active Schedule ( LAS )£ A713 H%o] A3 EE fnlojAYe BE
dolg¥ e gty dAF BF2E et

tufo] A7 HH o] AFE A|Zto] HWH LASE thujo| 2o ZFHo|E]
( Compel Data : CD )& Z3j3lic},

CDe] Aol g3ty thujol2e BEB 24 BE fupoj2o thdte] BlH U9
Hol8E B3 EE P& gt} tlolHE T8 At FAAE Amd
gupo]l A% 29 FEX} ( Subscriber )2t &Y A,

Tha messacge In thadata buller i oot ol devices on tha Tisldbuswhan the LAS kauas
thacormpal ciita o tha publisher.
Tha subscribers Isten to the messge broadoast.

LAS = Link Arive Scherhier

hadulk: 5
Schedile Data Transfer. =if S
L&= " COia) Fiakibus
Wezae
Data a Data a [Cata a
Pubdisher Suhscribar Subscriber
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A48 FolH A%S BEWAYS trte]2atold] AL FH3, §714
AL fat BAH o2 A8H A,

Unscheduled Communication ( HIZ7|X E4l )

Fen 2] BE gulo]AEL FIU|H LR o|FoA = AR ES] HFAbo]dA
"] 7] (Unscheduled) WAIAE B e 718 E Z2AAD.

LASE tuto]lxd] diste] BjAEZ(Pass Token) A A& Lo oste] Fw2g
A4 st A%e $9AT gutolast A (PT)E $488, 138
HLEZS] T8 £ HY ESASAL (o= AolE HuE A3t )o] wt=dd
7HA AR dEol FEHE Aot

The mas=age in the cuous buifer is trmsmicdiod on the fadbe whenite LAS buas the

pass ioken messga bo device x Tha message can be sant bo a sirgle destination or o
mukipk cestiratiors imukicast).

LAG = Lk Al e Sichesd Liker
L""g’i ] PT = Pra Tkt
=]
_ L&E Fialkibus
Unscheduled Data Trans fer. £ Me=cp
Lata a Diata a
Device x

Link Active Scheduler Operation ( &/3 %E[E AFSE 2 )

29 AMHEL LAS (Link Active Scheduler )2 AytA <l E2to) tfste 7]&3ic}.
LASe 9J3te] AL&d €& ofge] 183 2ot

Wealt
[ uritil Itis imeto
these time to dio EsLethe S0 R
st:rnelmng [ic=] (] =] sard ldle oo
| T message whik
Link A Sched Algoiithm T
L0 = Conpml Datm
Wes PH = Probe Hode
1 = Time Disirbution
PT = Pans Tokam
|ss0E
PN, TO,ar FT
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Compel Date Schedule ( 7% LJO/Ef 2AHZ )

ngach getati
R SEEEES

CD 2AEL F714 7]&43 24 «3€ 859 5=
dAE AA LASE HEWE tutolxd YE A
TZdole ( Compel Data ) HIAIXE Rt} tulo]x
JEr 2 BE fulo|Xo] ety HAAE WE T
o] A2 LAS] &3 Ad Hue ¢4 &5 Aol

Urz 535d F713 AEE AloldA] AdH ozl

e rff o o
ol

Live List Maintenance ( 43} S8 24/ )

JfAEZ (PT) o st &2 E3sE RE tulolAe FXAEE 49
“Live List” &1 Ed YAt}

M=zE dulo]l2E AAEA TuEH2d F71Ho] A4 vk LASE “Live List" 7}
old oj=g xo thsle] LZHE (Probe Node : PN )& F7]3oz A3,
W st tupe] 27t o= A YEUA Ha ZrHaxE (PN)HAIAE
FAEHA A AL F4F o2 28 9 (Probe Response : PR )W A X 2
Eopttt. w4 dulo]A7} PR st gH3HH LASE “Live List”dell tulo]2E
F7tsta ==8%FmAl1A] (Node Active Message )2] Tlrfo] X0 Hfo] 23l
IR F7HE A

LASE “Live List" &l & EE fufo|xd sty H2EZPTEY F715
A AR FHo FHolk e ol=g2E AASE Aol &7 HT

gulo] A LASEHE H4H Pass TokenEol thale] SHlEA @3t e
592 Live Listol FoliA ©o) LASE ©d dnlo] A7l BEES AFESR] gAY
33 A<Al AEFe =R oz IASEASA ¥om “Live List" oA tjujo] 22
AASA Hrt

“Live List" oAl futol A7} F71E x| AAED w LASE EE tnlo] A5
3t Live ListA 4 S WEdth. olAL 47| duto]27t @A 9 “Live List” 9

2AE fA%E A HEdel o

2
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Data Link Time Synchrinization ( GIJOJE{E/3 A|ZF S7/3F )

LASE EE YulolxEo] $YT Holyg HI A3ts AFSHA zs + %IEE
deu 2o H7)|ZH o2 AZFEH] ( Time Distribution : TD ) "M A| & H:3Ho)
o|AL AFEAF A& Aol YA D 2dA HF7F FAH HV|FH TJF
B39 AdgEo] olg|d AR EZERYH d2 FKR| ZAY] Wi T8

Token Passing ( E2 iffd] )

LAS+ Live Liste] XE fnlo]AE iste] JAEE (Pass Token )S A%
gt} dutol A& EZF A (PT)HE FAISHH HIAZE wARE AF3ET 58
o Xt}

LAS Redundancy (LAS 0/=%} )

Shte BEwaE B4 ParaEE A ¢ Yk B AA LASH eFeld
JAAHEFY bk LA T BEMLY S8 ASH BEMAE (0F
Ao iste] 4AH Ak,

Fieldbus Access Sublayer : FAS ( ZEHA &2 §f8/H=Z )

FASE Z=WX wjAlx] ALY ( Fieldbus Message Specification : FMS )oll dig ¥ 2&
AE3t7] gt tlolH P IAATY A71H 2 HIA7F 7]5ES AHESHA EHh

FAS A¥|29 FHEL 7M3EA#EA ( Virtual Communication Rlation : VCR )9l

9)at] HALH o 2t

VCRE BAl9] W2z A7l 9% tholdrss 2ok Azl AW
F7tzE, BAZE, Ag3E L 434 ARAB o] Tolde 7] AT
gHEF 9.

rﬂ“ ﬂ,

alr o
T

o]JARE ©Xx Y o] Q3 u 1 th2oE “Speed Dial Number” 7} &4t}

AR FHde A3gst7] Yty @A Speed Dial Number®e] o] Hg3lr}, e
2og FAFNE e A=W fulo| 25T FAl87] Y3tddE @A VCRAZ T
ZaHo Zo
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I
als
Yoy
Lo

2 AZ e gold Feje Astz A2 BE AgdA as, TYE 2,
Agse Aol YA AAA VCRES Aold Fesh k.

Client/Server VCR Type ( E2I0/91E/A{H{ FIALSAIZIEIN SEf )

Client/Server/VCRE H & ZEW 24 tulo]AE Alolo x| ti7|sd | v]Z7]|F,
AFEALS-A, 1 1 BAL 9ste] A& 5 oA,

graEe S0 Ha AA2 flo] 2L WE AFH $4E WA 2
FAE MARE ofm gt

futo] 27} HAES (PT)E LASEZHE 238 2AL Buw A4 T2 tujo] 24
A% AAE Btk 23 E SF|UE “ Client" 2t F-21 83 & e

tulo) A= B “Server' &1 B89 Atk AvE LASEZERE HAEZ (PT)E 4354
SHE AFd

Client/Server/VCREHIE= AF8A7F AA % 97, FddetdeE A2 € W3, FR 34,
2 fulo] 29| JEE, FEES e 8HES AT o AHEEH.

Report Distribution VCR Type ( 22 2Hf FIALEA ZHE1A SIEf )

o

Report Distribution VCRE EHl= th7]|8d, v|F713, A}&A} 27N E, QA Be 2
et} ALEHo

st oHE e AFE 1 fupolrrt LASEHE HAXZEE (PT)S A o 2AL
IR wAAE IR VCRA st Fold FHo|=di2 A5, dule|xg2
VCRe] BiE e AL &8 TIEF TAHAA Ao

Report Distribution VCRE Ej= A8} E&o] AH BHE BUYY] 93te =X
fufo] 2 st} FAH O ALgHo ZT

Publisher/Subscrber VCR Type (IL{Z2[A{/A{EXT2I0[H] FTIALSAIZIEIA )
Publisher/Subscriber VCREH = 3 /IZ28E B2 FAEL HAE 939 A&

slojAn,
_16_



H3E MEGZRIN 2T WA go} A AL omach A2 HolHE olel
dolelo] thete] el ewetol= (Over-writing )3hA AT,

gute]&7F F5HolE (Compel Data : CD )& FASHE HulolAs JEWIYY] BE
Hupolo Bt 2R HAAE WE EE THESA Ao IEE HAAY FAS

Y3l gupolAELS FTEZR} (Subscrbers )Eo|g Eag YAt

CDE LASSIH dA=AY, & wF7]3 7159 Subscribero] 9ate] AEH .
VCRY) $4& AHgHA Bie EAH.

Publisher/Subscriber VCREHIE ZEWH A A T2 A A 34 (PV) 2 1z &9
(OUT ) 22 A8 715 £F =8 F714, dAF, TEE 93 2= fulo| A E9

o)ate] AlgH o] A,

Summary of VCR Type ( 7/ EAIZIEIA 29F )

Fieldbus Aceess Sublayer Services

Cliente/Sarver Report Distribuition Publisher /5 ubscriber
WER Type VCR Type VCR Type
Used for Used fiar Usad for
Cperator Messages Event Notifications and Publishing Data
Trend Reports
Satpoint changes
Mode changes Serd process alarms to Send Trarsmitter PV to PID
Tuning changes operator consoles. control block and operator
Upload! Download console,
Alarm Management Serd trend reports to data
Acoass display views historians.

Remote diagnostics

Data Link Layer Services

Fieldbus Message Specification ( FMS ) ( Z=EH{A OAIX] Al )

Ao 2d A A A% ( Fieldbus Message Specification : FMS ) A¥|AE A&z}
o Eg Aol o] HAAEH FFES A3l BEH X A= wAXE AF3e
AS &3t Fo-
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FMSE AH&-A} o] &g Aol dS #3tH HAIAE ©EY] st A H| A, HIAIXEW,
g3 993 T2EZ PHE V)&

tlolE & A BEAF “Object Description” ol 2Jdte] EdH ).

g 2d gt FAIE
E2 AMAALE “Object Dictionary (OD )& 1 B YAE 2 YA T~

Object Description
a8,

AR EALE 0D W8 IR Aslxo] ool 43} Ak ARG Bt
Ak 08 A A BAE AFSe] T3, AHEA o FelFo|de] AARAE 9]
AR A92g AP, AHEA A SHAANM AARAE 2550149 T Ads
NAE A2 9l

AELDEUS FELD
TEMWLE DEVCE

Communic aticn
UISER Svem UER
APPLICATION APFLICATION
NG VS
Fialdbus Message = =

Specification.

| FIELCALS 1

AdA 255 € o]3l= RE UE AADALE WHE7] 93t A83E Boolean, Integer,

Float, Bitstring, HloJE] F+% ¢ & EZF d|o]g & A3t}

I ) o Object Dictionary Hasder
Object Dictionary. [ya’=7 [ Dbject Cescription 1

Indexz — &= Object Description 2

TN e Object Cescription n
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Virtual Field Device : VFD ( 7}4& Z= C[Hfo[~ )

73 tjulo]l A ( Virtual Field Device : VED )& A AldUe] BAlE 2274 fulo]Ax
dolHE FRERE H7| 918 AEHAXY, AFPZHQ duto]AE Hojx FJ1¢ VFDE
73 ot

Hatambh arlivikan Fuibin ik
(A TN TR TR e N T AppiTaET

Ml rmm b d gl Sslai Ui Bl i
Eladwajirrad VT R

T

"L ML | Em _ 1 e
" N

HEHAZ #g< UVEHAITS A2R# o FgAcHY Folt. AL T4 299
T4E fste AT HEYT #HE Aty AHEE 7P =guto]X ( Virtual

Field device : VFD )&= E3 A&HATE 95t ME AME-HZIH, o] VFDE HEHZHZ
AR7|E ( Network Management Information Base : NMIB ) 2 A]2H

#2 AR 7|F ( System Management Information Base : SMIB )ol| BZ& A3l Ftt.
NMIB dlolEl& 7H&dEA#AA ( Virtual Communication Relationship : VCR ), T3 H 4
FAA, 283 FARHB2AFEY (LAS) o A ( %Y dulo]xrt FIvutAEHolH )&
2330, SMIB HolHE 7|TEFHAS 93t Hulolx H I, A=EHE HE, 2AES
¥3git

Communication Service ( 41 A{H[2 )
FMS ( Fieldbus Message Specification ) B4 AH]|AE= =W X didle] T8 ¢35

7 B2 L A1EA AEgANAS 93 1F3d WS A F3do. FAF FMS
FAAMB2EL 4749 AR (Object) FH

2
=
©
N
Lo
i,
3
kY
o
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EE FMS MH|2EL 7]

AgE 4 gk

S
rol
Sl
o
)
Yo
ok
K
rr
(.

Context Management Service ( 22 2ZI2[ A{H[A )

2 w2 FMS AH| 252 73S A#AA (Virtual Communication Relationship
2 VFED 9 43 2 & ¢ € HAE A5t A8Ho] o

niilats Estaliisli commme i cok o

Edscil LT PR ) T T

: Rzt B! B gt sovie
EIEIT, Foml o clowr AT

T Umokcind bt Sond imsobchad st
LLEEE : Bui] ko |'.I-.-||.| |

Object Dictionary Service ( ZUFA}X A{H[Z )

o129 FMSAHHI&E AFgA} o] ZdAolAo] 3tte] VEDSA ZAA BAL
( Object Description )9l = 4 AAL & & IY=EZF sty F},

GetOD Read an object dictionary(0D])
InitiateP uton Start an 0D

: Load PutoD Load an QD into a device
TerminatePutOD Stop an OD Load

Variable Access Service ( H3Z=2 A{H[Z )

39 FMSA R &&= AREAF of Z8]Alo] o] ZAAEAL (Object Description )oll #HE
A A2 2 ¥HASE & 7 UAEF 39 £

Read Read a variable

Write Write a variabile

InformationReport Send Data®

DefineVariableList Define a Variable List

DeleteVariableList Delete a Variable List

* ¥ Publisher/Subscriber T+ Report Distribution VCR TypeS A& 4 Jo

_20_
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Event Service ( &'E} AfH[Z )

thgo] FMSAHIZE AH4A o Eelslol o] ollE Ba % ojiE WYL AP # &
AEF 3t Fo.
__| EventNotification Report an event*
AcknowledgeEventNotification Acknowledge an event
B AlterEventConditionMonitoring Disable / Enable event *
* £ Report Distribution VCR Type& AH&E < 9t}
Upload/Download Service ( &-ZEE / C}2-ZE AfH[Z )
e X g3t 583 T2 24 ZEEY ¢ o] o EFF dnlol2Ed
qetels HRER HolEHE -2, te-2= ¥ Tzadse Al £F dedg

FMS AMH|EE AHE8lY -2E R g-EE3= AL 383517 9sta] =rd
“Domain” 0] AH&HAAH, dtte] =W 2 Huto]AjolA HEe FHES bl

0o FMSHUAE AHeA o] ZalAoldo] ARE Hulo]2dA Erle J-2= 2
ge-2E @ & QIES 39 o}

Program Invocation Service ( ZE27EY S AfH[ZA )

Program Invocation ( PI ) & 3s}}2] tlulo] AQtojA] 21 2A3)o] g RER ZEE g
+ %S o) Foh

RequestDomainUpload Request Upload
Initiate Upload Seqjuence Open Upload

: UploadSegment Read data from device
Terminatel ploadSequence Stop Upload

: RequestDomainDownload Request Download
Initiate Dovemn lnad Sequence Open Download

E Downloadsegment Send data to device

TerminateDownload Sequence Stop Download
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shtel tafelst Bhe=s AHAE AHgetel THE trlol2d EWQ dog teEE
g 4 glom athe PI Aulx 2% S o] PRER X2ade $8% At

Plo] tig XE|o]E troloa 2 o] FA e Futo] FMS Z2EF9 9 oA
Bojzd,

Message Formatting ( OiAX] ZOJE! )

FMS #AIx¢] A& E£WE-S Abstract Syntax Notation 1 ( ASN,Dolgtz E8YR|&=
2 EH7Iedoldd 93te] F Hojxa gl

CreatePrograminvocation Create a program object
Delate Programinvocation Dalete a program object
T Stan Start a program
B Stop Stop a program
| Resuime Resime program exscution
B Resat Resat the program
= Kill Remova the program

ASN1 & 1980d =79 CCITT WY BF3 7o 3 R o7 AN =4 AAAZ}
93] (International Telegraph and Telephone Consultative Committee )ol 23}
N A

FMS Read AH|=o] it ASN. 19] Aejo] FEZZH oo thatej= ol a1dS B}

/_Read__ﬁiequest::S-EQUENEE | _-\\

o Acoess-specification  CHOICE {
Definitionof aRead Request. )
Index {0} IMPLICIT Inclex,
variable-name {1} IMPLICIT Name,
variable list-name () IMPLICIT Mame,
]-
LEER sub-index {3) IMPLICIT subindex OPTIONAL
APPLICATION 1 ]
M
s
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o] o= HAIX WA A|FAA| Access-specification & -8 A7} A= A

A3,
Access—specificatione Q1¥lA EE WS HAZ37] 93 o]|EF 3o ik A&
Ago)t},
39 dAaE AEBALYGZH ot AL oo e HIE ¥ QY AHAEES

Qe FASE A=FD A BEAF o] Pael AgHeiAE
Solt}

ARAES oH = FMS Al 93l BALE = 5¥H3 P2 38 2=y
o 25 Program Invocation®] @<3td FeE oL g BAZG

-~ ™
Ben- DELETE

Unnuirrabia

Betavior Rulesforthe Progran

Imvocation Otyect. KLL

TP | RESLME

Stoppea

USER
AFPLCATION

FHS
G

LTI

YRE futol2t BEWAY tEtHelad it T2add JHE AT &
t EdeA) B Zzadeny 48R4 Bt

239 XAEE AR Y938t Create Program Invocation FMSA B A& A}
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Start FMSAH| A& HAMSEZ 2 R0 2 HE A3 F71X9 A& HAHS Y] 9sle ALE
Hold 4 S

User Application Blocks ( AI&A} o{E2/H0/M B )

£ A8 | BPAN AL R

gEdgold BeHAE EF “ Blocks "E9] &A% XF
gith, E2 52 o ZE Aol Aoldt FH Y B3|

A ISR ' # LEER
| APPLECATION | APPLICATION
FEL RIS MESSAGE
SRCIFICATION
FELDALE ACIESS
SLELAER
IERLINICATION
Usar Appcation Based on "Blocks” Fx
[ATALIE LFER
! PHSCRL LENTH | I PHYSICAL LER

A8 A ZFHAN M A8E B2 Fe: e 2ol BAH A

User Application - Blocks

COMYLIMCATIONS
"STACK”

I PHYSCAL LAER

FAELDBUE

Resource Block ( 2[22 22 )

BlasBge gulelx WA, Ax3A}, dAWES} 2L P

& Bronelzy $4¢

et tetel 2l BA @ e Baxig

raBEo] EAFT.
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Function Block ( 715 25 )

N

%582 ( Function Block : FB )E Alo] A|2HPHE A|F3lc} 7|5EZ gy 2
g Y EES 22X gt FIEY. 47 7|5 ES9 Aq2 AASA
AEL D). 3t AR A EFE Aol Hol&E BL 7|5EZ] s F Atk

[ e

Fogold BEWAE B2 7|5E220 JES AHostn ot 3 FF-89]1 7|82
~Part 2 AMFlE 10719 EE 7% BF550] 7122 AGEo2A Hojstn ik
olgfofl o] Eo] UdH Yrh.

_4

=
o

Function Block Name Symbol
Analog Input Al
| Analog Cutput A
Bias B
: Control Selector C5
Discrete Input (]}
~ Discrete Ot puit oo
fanual Loader mAL
B Propartional/Darvative PO
Proportional/integral/Derivative FID
| Ratio RA
o £ Part-391& ©% P TEEL 98 1919 FHH EE J)5ES
o= Ut
NsBEEL 7Y tulola Jso] gAY YRS Bod 5y F=wa dulelx
gtoz Aot JS5Y e LEEAANHE st Al 7)F B2¢ #Ed
shite] EEE WHE PIDYSES Bito] ol o AOESE Zolop s PRl

Jeue S48 Aol FLE @A shiel ud EdxVE o ZEE BEE AHgetd
o%ol A 4 3k
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Exarm pla of & cosnplets eontral besp using
Function Blocks kecated in fieldbus devices.

[“ Flchug

_ PID 110
Dawvica o Device 1
= ADT10

® -

Comtral foog Using
Function Blocks.

Transducer Blocks ( EZIFA] BE )

EARA BRES ANET 53 29 doeolg Yr9se] sTHE 23 QH/39
NFEERE NSRS AYFE Folm neS Hotel AGET IREE WY G
A4 Yel 9 2e AR RIAT

o
o
lo
4w
)
N
o

QAEEL A8 oZaAol M Fe) HolAY
208 A( Link Object )& Bhol 3 L=wjs HEAZ ot 525 934
4

QB AE (Trend Object ) E& T&
£ dgvgEY 24 EW=E &3t &
&8 QHAE (Alert Object )52 BEW2AAS AFJEFH AR BAE 39 Fr.
LBAE (View Object )5 MMI/HMI® 93t Al&F o] AF & EF v EY
IFS e v HYHoZ Aot 7% EF AL 47 FH Y EFd 4ty
e Folg Ao

oo a-e oA TE V1TES WS o] Hol $02 XL 4F BoEh
dAE @x 25 seee] 2R
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Frnction Block

Dyramic
variates mappedinto
h -3 | e
- I st = Al AD &D
Static Cata Trard Alarme Faidbus
=i =S \1 ! ; Al
Chagrestics | 1
Datal Display
Wiew 1 YWieaw_2 Wiaww_3 Wiew_4
Cparation Opsration Ml Dymmic | Cehar Static
T Block [ynamiz Statiz
1] £ £
H 3 £
CAS 3
TGAI X

Fol_1- &3 4 - Z2AXE FEstr] A48 38 dAde R

Hol 2- 97 BA - ¥l golin 57 dolgst ¥4 BAHE Ue e Fn

ol 3 - BE 4 - FAHL A d&EH ol du8e 2ad AR

Fol_4- 718t B4 - 74 2 FARs FR

Fieldbus Device Definition ( EEH C[HfO[A Z2of )

FEHA HutolXe] 7 E53Y FE A2 A= st 2AHH.

Function Flock Applcation

Resourca
Bleck
Sansor Trareccer Function
1 Block 1 Bleck 1
Funclion Blook varialles Lirks Tem
mapped it the wows. Alarts =2
Sansor Trarecucor Function
2 Block Blcek 2
Trend View
Object Lists

ol ol =9 ™ AHEAEE A A THIEE Hupolx (VFD)E

dutel 2 7155 S
= FANEH Yate] By JES WwEo| At

Ssto] dEH
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Ao E Aol AAALE (Object Dictionary )¢l 3E= F4 7I5ES &g Aol

3 t OYEg Ag @, qzﬂza—t— N5 B2 oqZeAc Mol AH4H
te AEGEY ARl G AFAG2LES AFH)
- 0 COHEADER
¢
\\ — DwmEcior
7
Fl..lllll..l!l:(llll IEII(II..I'H: I:il:-;l:.;lll:l..ljl!l:(llll. I/ :—
FUMCTION BLOCKS
b S 7 e e T
\ LINK CRIECTS
T 111 2 ) S
TREND DRIECTS
Wl | WOWDHECTE |

VFD AABAFET A& #HA HolEHEL ofgle] a”dA Bzl Aztol
7M3EANAHAA ( Virtual Communication relationships ( VCRs)E AL&-3le =29

dstel BREROR P2 F ATk
Funetion Block “

Application Index
a 0D Header User Application
Virtual Field
F ]
unction Block Appletion 3 Directory Device
Resownc
Block : 202 | Resource Block
310 Transducer Elock
Trarechicer F;"':u“"
Block 1 lock 1 : i iz
350 Link Objects Stack
Lo Vi 400 | Trend Ohjects
Alerte Lists
500 | Function Block
F .
[mreeie St B0 Function Block PEWC‘HI
1000 View Object s

Trand
il
Dtjact Lizis 2000 View Object |

Field bus
Object Descriptions

Figldbus netwaork wusing Virtual Communication Relationships.
System Management ( A[2E] OfLIA[/HE )

guke Ao A2de FH4L fiste] dge AA2% i P4
wEA] A soiof gt
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AxE RAREE 75RS) BENLYY V58S seigg 49e $715
she] Fh

Axg HUARMEE £8 Besageld o)F8 Azl UE AEAH, tlutelx
Jedsel AFUY, B HPAE B 3 T AIEE EWIE ZE el
gl wrkel At wASE AT 2e GE Fod N2 J5ES HAFUT

7NSESE 2AET 22 AZFUUYRHEY o3 d83 RE FHYARE UWEYIY
A" sy X HE 7HdE = futo]A (VFD )olA AR BAL ( Object Description )@l
9lste] 7]&d). o] VFDE Al&2¥#AE AR 7|F ( System Management Information
Base : SMIB ), 18|31 UEHIAZAPFEY|E ( Network Management Information
Base : NMIB )el| gk {2 AFgot.

Function Block Scheduling ( 7|25 AFHZFE )

23 g3 NE|B2AEY (Link Active Scheduler : LAS )& 2A&}7] 931

N

I

2AE AR EC] AEHAAA Foh "7112 AR Eo] I EST AN oA J|&
SR Y Fio g3t mEE AAFES AAHSIE AS A

2AEEL A FIa2AE A3FA 7 (Absolute Link Schedule Start Time ) &

A Zo 27 Y AlZA 7 FAS 233« A B3 2AE AL 2 BEH Y
B E fulo] 2o 9o3te] &eElXit

Cifsat fram & b=oluts Link

Echedule Start Tima
Absoluite Ling Schedule Start Time schiedule Al Function Block Extersion [1]
Schedule Communications af &l 20
ScheculePID Funchion Block Exacution 30
SchaduleAG Funclon Block Exacution a0

shte] w3 Aol E2 tuHlo] AUl AAEY 3] &3 o|th i I¥S
‘AP I2AFE AR, “LASHIZALO| ", B A ZAZE F=AAlo]e] BAE HA
o

=9 T E ER2AE lojA A2" ffRAAET} F-42 094 Al 7]5ESH
o] AY3EZ e F}. F-4 20014 FANE B 2AEY (Link Active
Scheduler : LAS ) 7} =-AHEH Y Al 7585 W dgte] 7oy (CD)E
st W] dlo|E 7t BEB A4 o)A ).
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Tha start of individaal macrocycles is defined ag an offset
from the abioalute link schadube start time.

Aicdets Link Shedule vt o

F o s e
rp———

Repeals -
A1 el
[T TR T
rpn U — | | =3
I N O b 00 P -
L Ie
Absoknte Link LAE ;- i
schediule start mpreps | L[V . .-

time. prey| s (W | ————

Unichad wled
Carriancdiee
Parraieed ki
Meiem?
M * # = -
|
FIP [ Pl | &
|
& p a3 - ap 184 i E ] a L] L] ido iia
|
LAS Schaduis LRZ Schsduis
Curatiarn Durution

&4 30014 BuolA A2 ARARETL §-4 5094 A0 15BFS] APo] @
teol AL sl PD 75 RS L AN,

AEE AATL 259 IFS FFan A3 1 AAE wBt
5BE FYFA LASE ARFE EE ASR 44 MFER g IRt ANAE
FUE 5 QES RE dupo| 250 Rate] A2ES WAAE AFse] Foh

ARS A=A HAABE wiAAe] tate] WEmMAI} AEHA B Azl Al 7%
B2 dolgst BEwie] PAHAAT e F-4 209 4%8 F-4230 Aotk

Application Clock Distribution ( 0{Z2[F0/AM S2! 2Hf )

giEeld dEHAE ofFAE Y &Y 7les e o5 Y2
AR ER 28 B FUHA TS AAEH

Al UAHEE A TYE 7HXL A IRL BE Hupo|XdA ArFHes

oAEdAlA Y F7] MAAE BRUEH HolH ¥3 2AENNS BEFHL A
Outo] 27t 259 27 oEAclAd Ate 245 J=F o=z Aol 28 wAA

BURT. 7188 WA, SSeANH 29 Aol aAEY YR 2o 2AG
A7e] Hutol gl N YA o= fAHT
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oZeAolA 78 Buws ENDL AAd 2R Detelast A 29z volHE
g 4 JE% 8ot Fh BY Wewxe] U-g B0l 2 BYYISe] Yo,
B @A AEF A G LFIF YW W-g BAYE EHo| Ak

Device Address Assignment ( C[H}O[ O{=2f~ EfEf )

RE BEHXA gule|AE2 BEBATL SHlEA F3ee Ao dste fdFold

HEHZ o=g& R 283 tulol& HIE WEA] Zta glojof o

AZ1E] dHE =S 2920 tiste] B2 E J387] fste] HEHT =29 &3]
A EE A EES fste] RFom HPEofor Fi,

A EE dutolxd the YEHT o= 2o @ i AAEE off g Zo

T4 dulo]2E F3t MEL fujo]Xd o
o] AL WX eERIqA FPHE 5 gl

3 shtel 2ElF Blar) @95 ook gt
d o
oEYAEE Tt o]Fod = gt

A BEHXZAAM S AA HEHNS

A3 NEQZ A=Y 2T Agstel Axd MANREE trtol oA 2R B
B2g eFesART. Aad My aEE 74 HolBad N2e vEdD oEgag
golu7] 95t 224 trlolx B1E S4BT A2Y ARAHEE Iohge] AR
HEQI o=gxo] tate] 2HE SWe “A-ol=dx & Tupol 2o RFA
A

AR A=A HEHNIRZ Eo7le EE dHlo|&o] thate] A|FL7L HHEH of
AA A4,

Findig Tag Service ( Ef[1 El4¥ A{H[ZA )

SEEALE 3 FAE FARTE AR HAE st A" wUAHEE B 49

93l fgulol A = HFES A MH[AE A Y3
“find tag query” WA A= BRE "X gufo]xd dlle] W43t WA|x] 9] $2F ] 25l
Z}7z} o) fupol2E= AW 1o dsle 2R 7Y = gulo]lA ( Virtual Field Device :

VFD)E ¥43t1 Y EHYT A=, VFDHE, 7HSA#dY (VCR) 992 2 AA
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AFA ( Object Dictionary ) €28 E3sl= AT
At 9 F=27 EHA
z—]:j.'a']- )}\1;]_

=
]-0(1
[
(m
b
rr
Ho
N,
e
iy
olo oﬂ,
o

Device Description ( C/HIO[AZ AL )

Bowx gt 2od 8T o}F F4F HU SAE o)71F7 THYI &
edsy] AANE EFE /58S SehiE 2 guR el Frstkol u]u}olwz«}
e

71
( Device Description : DD o] A-g-H o)t}

AR (2 Hart 235E )=
Hlo]l A& El1d] & dHlo]E )

o

DD = 29 8o Hojzxl A Zo] 7PAFEE=rulo]2 ( Virtual Field Device : VED )/

MM AR el AdFH BEAF ( Extended Objective Description )& A &3t}

Ohjact Poinber ko

Diascription of Diasics Descriptian
[iata

afData

I

Extended desoitionofeach olyect i

Extersed dascription

i the Vitual Field Device. Aazncintod with tha Daia

Labial of the parametsr
Ercineorng units

How maimy diecimal pints o display
Halp taxt

Pammetar refationships

Calibration and diagrostic merms

DDE A ¥ 3ZAGE I} 2L 7|Fo) et FH AHH o]A( Human Interface )&
X358l VEDAA dlolE e 9n]E oldlE & =T FTEE A&H EE TAE HaH

JRE ATt £vh. 2B 2 DDE ynlolx9] “salolu 2 AZtEe] A4 ).

DDEL JAEC] AL&e= /1€ AFEH (PC)H7F PCol AZ2" A= o2 3y 2

4 £887) fiskel AEHE SetolM SR fASITh B Setolue DDE AT
o]

w3t Ao] A|AE EE TAEE yuHlolAs) 34 FE = o
Device Descriptipn Tokenizer ( C/HIO[2ZAf EZLIO[A] )
DD¥ Yulo]A2B A o] ( Device Description Language : DDL )& &4& 2 dhv}e 5
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239 Aoj2A RAAA ot EZYolA “ Tokenizer’ 2 EEE PC7|F9 && DDAX
P o9 o B I A Zo] uAH “EF"0 il 2x mAgoA 719= 9
ZEY 9 X9 Y3t &9 mAdEFoE HIAAIG

DL Sourca Fila

WAHABLE Proces Vaabl
ILABELTVEASLRED VaLLE™

TVFE FLO&T
DEPLS _FORMAT 2117
TRRE _WALLE 1100
TN VALLE 00
1
L | i
JORETIEE. —-
DD Quiput Flla
[l R =]}
onz WEASLRED_\ELUE
a1 070
o613
021 0BS 220 (00 D00
CR0 000000 D00 000

ded& ol d (FF)E &
A&t EH. Hutolx FFAE
“Incremental DD “& FH|3}A Ho}.
AdHAEH 22 T34 748 %
BAIH A E 4 o

=
—
KX
L

e ol CD-Romdd 7Hsd EF DDES WEH. AEAE HHlo|x
THAZEEH B ©Y 159 SE% DD/F BEH X g2Holdd 5Fo] HAGH
deHold dEMAZRE FER DDE & + U

I yital DO
Standart Device Descriptions 2
. . %
From the Fieldbus Foundation. “ % \
e . 7.
| | = | Jroxost
Incremiental Device Descriptions . L} SYSTEM
From Suppliars. /
>

% fule] A7 DDEC st 4EE MHlE X R PR E=EYutolAs (VFD)E
¥3eta ol TR DDELS EF EBAAZS Hulo]i2RE AR ¢lod 5 ok
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Device Description Service : DDS ( LCIH}O[2AZA} AfH[Z )

SAE WA tldlo]A HARABE]A ( Device Description Service : DDS )&tz Ea&
#olB 2 g 7]% (Library Function )52 UHlo]A BAES 913 & UEF ALLH A4

Stanchrt D=
plus optional F o ": T' -
naemental D0s

Device I—"l"'*-l.il'u..-u'i:' 1 Humber of digks
Services {DDS). of pracis
e pracisian.
e Enginesring Linit
raed from Eha DD,
@ . =

Diastee Dascription
Samvices Library

Ligta ara read from
tha devica ovar the
Tl bus
DDS2 BEAM&E

T 9t AL FEH, B4 FAE 94 gtk B4 $AE FMS
B4 Au2E AHgstel B =

Hsle] = fulo]2zHE gl FI

I
=
>
2

Mze thitlxge skl tite) 28 BEW2 AMe] 9d hn AZE Tute] o
dete] EEE A2Y Eb EF % FEW (DY 3109 ) DD AT lahe] Bewxo]
F7k5e] ek,

Device Descrigtion Services.
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Device Description Hierarchy ( C[H}O[2ZAF HSH7 )
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Interoperability ( O[7/ZZF S &4 )
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Exploring the Future

Mr. lanas Berge the general manager of Smar Singapore wrote has written a comprehensive 500-page book about
Fieldbus Technology for the Instrument Society of America. | asked him for a signad copy.

| 'was pleased toreceive itwith a very nice dedicatory. He wrote:

"It's a pleasure exploring the future with you".

| then began to reflect over the past years and realized how right he is. We at Smar are always exploring the future, Today we
are designing products that will be dominant in the market over the next years. This strategy has proved right as our organic
growvth showes, While most of the companies in the instrumentation business are stable or growing through mergers and
acquisitions, Smar is growing the healthy old fashioned way, through revenues and profits, based on growing sales.

Exploring the future can bring high prizes if you are right. Losses can be immense if you are wrong. s not an easy task. For
one single good reason: The future is not for us to ses, Alotof research, guessing, intuition and even good |uck is required.
Fortunately we have managed to have all of that together cver the years.

10years agowe emvisionad that Fieldbus would be the future of process control and started designing Fieldbus products and
solutions. Today we see that more and maore customers are already buying Fieldbus and this technology will shortly be the
preferred choice for customers all around the world, Smar technology in this area is clearly recognized as the best inthe world.

2007 wwas a very good year for Smar. [n spite of all of the big disturbances, crisis and recession in the world, sales went up 34%%
and profits went up 69%%. Because of Fidldbus and the successfulinstallation of several System302s integrated solutions inthe
miarket, Smar becomes more and more the reference for open control system solutions, based on Fiddbus. The momentum
is still very high and we expect very good results for the next years,

Wlore and more we are expanding our R& D activities to better explore the future bringing into the market the products that
will control the waorld in the coming years.

Edmundo Gornl
Jonas with his book Presicient



Fieldbus Advantages

True integration of all components
Fieldbus keeps the signal purely digital all the way, to the end of the chain, avoiding

loss of accuracy or signal integrity.

Everything interoperable
Multiple devices, independent of the manufacturer, wil
operate in the same system, without any loss of
functionality.

True field control

The control strategy is distributed among
the field devices, ensuring greater fault
tolerance and availability.

Device Maintenance

Fowverful proactive maintenance and reporting information, based on the
increasad diagnostic data available from the field devices, reduces unnecessary
field trips.

Simplicity of operation
From any workstation the operator can configure the
entire control strategy and devices inthe field.

Cost Savings
Fieldbus provides lower investments in equipment and ininstallation, reduces
maintenance cost, in addition to reduced enginesring costs due to simplified
configuration of control strategies.



Customer Satisfaction

"The Intalligent instrumentation not only saved the comparty money, but took less time to install and

configure, Wi are extremealy pleased with the cutcome of this project. [t has exceeded all cur expectations.”
Smar Motes February™arch, 1997.

N Philippe hale,
Preyest Enginesr - Sockete Francakse de Thenmotysa (5FT)

"The main advantages of SYSTEM302 areits low implementation cost and the
maintenance diagnostic. In addition to Smar's high quality of service, ”

Smar Motes December, 2001,

Mr. Hamiton Balda,

Sanior Instrumentation Technician - Bhodia

"Thereason we want to buy Smar Fieldbus solution is becadse Smar is the only solution provider,
among others, with real working Fieldbus systems based on its own technology.”
Srmar Motes Juneduby 1997,

M. Zhang Guangehuan,
President - Baying Huakong Technology Co., L,

"Fieldbusis cost-effective, simple, powerful, reliable, and a lot more. A traditional DCS
system simply loses out to the virtues of a Fieldbus systems in nearly all aspects.”
Smar Motes June/July, 1997,

Mr. Miu G,

Vice-Fresicent - Binehou Chemical Compary

"The time for installation and start up was shortest than corentional systems due to the simplicity of wiring
offiered by twisted pair bus and also by the ability to calibrate and configure devices from the workstation. In
terms of operation | can say Fieldbus is high reliable system.” - Smar Notes Decamber, 1997,

Ik Rogelio Barber Guzman,

Chief of Instrumentation dept. - CFECT Jose Aceves Poros



"The Fieldbus System installed by Smar in our factory at Camacari - Eahia is a complete
success. Inaddition to reducing our operational losses and maintenance costs, it significantly
contributed to the improvement of our product quality. Regarding our productivity, Smar
Fieldbus has given our personnel a great professional motivation, making it possible for us to
putin operation the Advanced Process Control and have other gains.

Eng. Luz Petarsn,

Instrumentation and Eectrical Coondinator - DETER

“The great experience that SMAR has in Foundation Fieldbus in particular will strengthen the
range of process automation solutions that we can offer to our customers world wide.”
smar Notes December, 2007,

M. Klaus Endress,

CED and Group's chiel oparating officer - Endress+ Hausar

"Weknows Smar is far ahead of others in Fieldbus technology, and we know Smar's Fieldbus Control
Systerns work, and wiork much better than corventional systems.” - Smar Motes Junadluly, 1957,
Chief Istumentation Enginesy

Thie Chernical Ministry DesignInstitute

"We choose SYSTEM302 to carry through the automation of this important plant for the erwiron-
ment, because its devices are of latest generation and they provide a safer operation and a tight
control to achieve aend product with better quality” - Smar Motes July, 2001,

M Maurnicio Mascolo,

Process Enginesr - Univen.

smar has always been and continues to be 'Firstin Fieldbus." Not only in support of but
also in the development of this technology. smar has proven this to me many times
since | have started using their equipmentin 1996, that they have an exceptional group
of engineers who quickly develop concepts into quality products and solutions..

ln WV ethappen,

Fieldbus Lker Mebwork

"The Fieldbus System version 1SP-50 was a pioneer at DETEN, as it also pioneered in the world. In
spite of the difficulties involving the implementation of an entirely new system, it was success-
fully carried out with a lot of zeal and a lot of work by DETEN and SMAR partnership.

Its performance, reliability and cperational continuity are excellent, beyond expectations, and we
no lenger have problems such as freezing, communication errors, loss of information, etc.

The 15P-50 reduced our operational loss and maintenance costs. It was surely the right investment
and made us very pleased!”

Alegandne Pessoa,

Instrumentation Engineer - DETEN



Fieldbus:

The revolutionary
technology that is changing

the world of automation.
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Fisbdbius brings to the industrial envwonments the same advantages
and easiness of operation that compurter networks browght to the offices
in the recent years. Feldbus 1s a digital network that mterconnacts
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First in Fieldbus

As the leading company in developing and applying Fieldbus technology Smar has achieved
several firsts.

Here are some of the firsts from Smar...

FB1050

Waorld's First Fieldbus
Chip. (1992]

LD302

Waorld's First Fieldbus Device to recejve
the Control Enginesring Procuct
Recognition Aweard

(1994
r IF, FIl e FP302
-j Wiords First Fieldbus { 4-20 méaJ/ Pr Ci e
Pt .o . irst Figldbus mé& ! Fressure Converters
i (1905
]
Deten
World's First commercial
Fieldbus plant. {1994)
LC700

Wiorld's First Fieldbus Programmable
Controller. (1935

FY302

World's First Fieldbus Valve Positioner
(1996)




FB Stack
FouNDATION™

World's First Fieldous Stack approved by Fieldbus E

Foundation. (1997)
L

High Speed Ethernet

First Registered HSE device and
commercial installation. (2000)

1994 to 2000

First Commercial Fieldbus Installation in the following countries:

Germany [
" : Argentina
Belgium I
Brazil
Canada Ialr
Chile
China
Singapore
United States ,_
France
Italy
England

Mexico

& Norway
Jordan =-

Thousands of applications in hundreds
of installations.

World's largest installed base.



Committed to the development of the open technology

Over the last 15 years 5Smar has significantly
contributed to the development and
standardization of the technology.
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1988:

SYATEM 302 version 4.0, a
1987

Communication Stack

complete system for industrial

automation.
registerad. 1008-
FF Beta Test.
1997:
Daishowa - First Fieldbus
int bl ducti
interoperable production 1998:

installation.

Syncrude Trial.

T1998:
Sira Field Trial.

1987
F¥302 - Product
Recognition  Award from Control Engineer-

ing magazine.

Fieldbus Trials

The Syncrude Trial occurred in 1998 to evaluate
operating requirements and devices communication with
each other, a host or a distributed control system.

2001:
Smar Albert F. Sperry

Forvard.
2000:
DFI302 HSE linking
device,
1999: 2001:

The First Book
About Fieldbus

American Automatic
Caontrol Conference,
"Fieldbuses for

Process Control”

1999:
First Figldbus Maobile

Training Center.

s -!\'_I_Imll
.u'l.llm -

Smar provided technical support and equipment for
Sira to set up a facility to provide practical
demonstrations of process control products and
systems that incorporate Fieldbus technology.

11



Awards an Recognition

Smar has received several awards and recognitions for the outstanding
results in the development of the fieldbus technology.

35‘:'":"&'%
{él s B

Rgo¥

1994:
LD3E02 Fieldbus Pressure Transmitter - Product Recognition Award from Control
Engineering magazine.

1985:

Recognition for the significant time and resources devoted to bringing the
achvantagesof 15A Membership tomeasurement and control professionals
throughout South America and for the donation of Fieldbus instrumentation for use
inISA training programs, to Smar and its Management, on Decemiber,

1996:
Specification Team Leader for the Fieldbus Foundation
Mr. Libanio Carlos de Souza.

1996:
Pressure Profile Team Leader for the Fieldbus Foundation
M. Eugenio F da Silva Meto,

1996:

Excellence in Documentation Award - "Three \iews of Fleldbus in
Water and Wastewater Applications” by Libanio Carlos de Souza,
Echweard W. Baltutis, Mark T. Hood, and loseph Signorelli.

12



s, 1987:
i FY 302 Fieldbus Valve Positioner
Product Recognition Award from Control Engineering magazine.

o
]

| avanm i3

\?@g y,

1999:
Excellence in Documentation Award - "Addressing Beneflts and FACQs
of Fleldbus Based FCS Architecture" by Jonas Eerge.

2000:
Excellence in Documentation Award - "Reliability with Foundation
Fieldbus' by Claudio Fayad and Pedro Biondao.

2000:
Data Link Eridge Team Member, on the High Speed Ethernet Development
Program - Mr. Libanio Carlos de Souza.




2001:
DT301 Density Transmitter
Control Engineering Editor's Choice,

[ﬁ'ﬁ
| @cHocEey
Poo?

-

2001:

To the success of the High Speed Ethernet
Development Program - Smar Linking Device 1
Development Team. =5

2000; E
Multiple Input/Cutput (MI0) Team Leader on
the High Speed Ethernet Development
Program - Nr. Sérgio Hideki Tateishi. et~

2001:
Recognition of Smar Dedication to the Fieldbus
Technology, 154 Albert F. Sperry Aweard.

ConRroL
ENGINEERING reroee

ETHERMET

2001:
Firstregistered devica.
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Patents

ts products.

ing i

Smar has applied for and obtained several patents cover

15



Foundation Fieldbus Products
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smar has the world's largest line of
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Procoss View

. ] Syscon
e - - - g Smar OLE Server

S—————

Tagq View COMFT70OO

BC202 hel LE302

. ; Process Control Remote 110
Fieldbus/USE Interface Interface

v DF47 .
Intrinsically DF 53 Power Supply
TT302 Fv 402z Safe Barier fIVE
Temperature single Acting Valio and H1 lunction Box for
Transmitter Fositioner Fieldbus
Repeater ET302

Bus Terminator

~

[t

IF302
Fi lthTSEE ati Current to Fieldbus DF43 FDI302 OFs 2
ieldbus to Pneumatic Corverter H1 Fieldbus Repeater : .
Signal Converter FIF—T [:_cxru:e Power Supply
nterface
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Profibus Products ]

TTZ03
Profibus PA Temperature
Transmitter

l"‘ﬁ

IF302 FIZ032
Current to Profibus PA Profibus PA to Current
Corverter Converter

L3032
Priofibus PA Pressure
Transmitter

Other Smar products that can be used with
303 Series - Profibus PA

FRP303
Profibus PA to Pneumatic CF47
Signal Corverter Intrinsically IR
Safe Barrier lunction Box BT3O2
and HI Bus Terminator
Repeater
DT202 o
Profibus Concetration/Density '-{@
Transmitter
FOl 202
Field Device
Interface
Fy 302
Profibus PA Valve DF4& OF52
Positicner Fieldbus H1 Repeater Powver Supply

18



Training:

Since the beginning of its involvement
with Fieldbus, Smar has been leading the promaotion
of this technology to users around the waorld.

Smar has donated equipment to several
entities, Universities and Technical Schools,
such as 154, Lee College, SEMAI and others,

The wworld's first mobile training center for teaching and learning Fieldbus technology started operation in August
1998 in Brazil.

19



ISA Publishes the First Book About Fieldbuses

FInally the first book about fieldbuses has been published by ISA. Debuting at ISA 2001,
Fieldbuses for Process Control, by Jonas Berge, Smar Singapore General Manager, Is the result of
years of research of the author In this fleld.

i Rather than trying to cover all industrial communications, Jonas focused on the
W

I field-level process networks HART, Founpanon H1 Fieldbus, PROFIEUS PA and the
host-level Ethernet versions Founpanon HSE Fieldbus and PROFInet. More than

just wiring rules, this book covers the topic in-depth including configuration and
documentation aspects. The book has 460 hardbound pages, approximately 230
illustrations and 100 revievs questions.

This implemeantation-oriented book based on experience collected from end-
users across a wide range of industries around the world provides a clear and
concise presentation of how to apply fieldbuses for process control. It ad-
dresses "how-to" for all phases of the system lifecycle from engineering to
device and strategy configuration, installation and commissioning, diagnostics
and troubleshooting, operation, calibration and maintenance. The book covers the three leading process fieldbus
technologies: HART, Founpanon Fieldbus and PROFIBUS-PA. Eoth the field-level and the Ethernet-based host-
level netwarking are covered.

The operation chapter touches on software integration using OPC (OLE for Process Control). The text also ad-
dresses concerns and solutions for interoperability, integration and migration as well as availability and safety. A
chapter on benefits helps engineers justify business advantages to the management. The final chapter is for
‘propeler heads" and covers how these fieldbus technologies work. The book

Fleldbumes

exposes similarities, differences and capabilities of these bus technologies. i rt':*:; n
This book is a "must” for system designers, instrument engineers and R “Pmtray,
technicians. Even process engineers can benefit learning about the capabilities

of fieldbus technologies. The book is ideal for courses and for self-study and ' J,' ;

wiill remain a handy reference when configuring and troubleshooting systems. J

This book is sure to be a well-thumbed addition to every control engineer's : :f___ _,_____

bookshelf,



Published Papers

Smar technology is widely recognized in the press.
Fieldbus - Improving your Measurement Digitaly

Fieldbus Enables Innovative Measurements

Digital Fieldbus Technology Unleashas Full Fotential of Intelligent Field Devicas
Solucan Fieldbus na Usina Santa Elisa 5. A.

Fieldbus, its Benefits and Use

Fieldbus In - DCS Out

System 302 - Um Movo Horizonte para a Automacao Industrial

Fieldbus Advances Diagnostics

Integracion de Sistemas Fieldbus Foundation con Sistemas de E/S Discretas y Enclavamienito

For Remote Stations, Fieldbus + PLC + Radio = Economical Network
Adaptive Control Using Fieldbus Resources
Managing a Mixed DCS and Fieldbus System Environmernt
Mewy Engineering Practices and Tools for Fieldbus Based Systems
Density Measurement: An Easy Solution Using Digital Transmitters
Mewy Protocol Widens Fieldbus
Convenient Smart and Feldbus Positioners Reduce Cost and Effort
Foundation Fieldbus Connectivity
Plug-n-play Control Systems Integrating Foundation Fieldbus and OPC
OFPEN TECHMCLOGIES: The End of Proprietary Solutions
Operacao Remota de rede Fieldbus: telemetria via cabo, radio e fibra ctica
Advanced Control Strategies and Foundation Fieldbus - Povwerful Association
Optimizing Process Control Using Field Devices
Configuring Foundation Fieldbus Strategies (Tutorial Session)
Process Control Performance on a Foundation Fieldbus System
Applying Foundation Fieldbus in a Hazardous Area
Building Homogenous Systems Using the Fieldbus Programming Language and HSE
A Framework for a Foundation High Speed Ethernet (HSE) Linking Device
Implementing Fieldbus In Large Control Systems

fantagens e guestoes mais freqientes sobre o Fieldbus baseado na arquitetura FCS.
Foundation Fieldbus: a volta ao campo
Safety “s easier through FF
Digital bus installations are safer and cheaper
Redundancia High Speed Ethernet baseado em computacao reconfiguravel
Servidor WEE em plataforma Fieldbus HSE
Visao geral e perspectiva do protocolo HSE
Foundation High Speed Ethernet Fieldbus
Controlling your plant with Foundation Fieldbus Systems
Fondation Fieldbus: A solution for problems you didn't even know you had
How to deal with real applications using Foundation Fielbus
Understanding control performance on a Foundation Fieldbus System

21
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Application Gallery

Smar has Fieldbus experience in
practically all industry segments
in all continents.

Textile
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Glass
+ Furnaces = Cooling
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+ Ore Dressing = Pyrofhydro Processing

+ Electrolytic Refining « Crushers « Ball Mills « Classifiers Buildi ng
+ Filters + Flotation Devices » Magnetic Separators + Ltilities Contral = Security « Elevators
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Expertise

Smar has thousands of applications.

We selected some examples
on the following pages.
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Companhia Energética Santa Elisa

Companhia Energetica Santa Elisa is one of the largest sugar and alcohol producers in the world. The plant
has capacity to process 32.000tons of sugar cane per day producing 2.000 tons of sugar and 1.400.000
liters of alcohol per day.

The automation project started in 1997, involving all the production areas in the mill and divided in three
parts: the steam generation plant, the sugar manufacturing plant and alcohol distillery plant.

The SYSTEM302 allowed the distribution of the logical functions among 170 field devices integrated to 15
LCT00 - Programmable Controllers with full integration between the continuous controllers and discrete
variables available in the Fieldbus network. The operation is monitored in 171 workstations loaded with
AIMAX man machine interface.

The automation project for steam generation involved control of & boilers. The Frogrammable Controllers
were used for on/off commands and for security interlocking of the engines and bagasse conveyor belts.
The project for the sugar manufacturing plant used 65 field devices, 5 Frogrammable controllers and 5
operating stations distributed in 10 Fieldbus communication channels. All of the continuous controls and
monitoring were done in the Fieldbus network. The discrete signals were handled by the programmable
controllers The FE700, Fieldbus modules, on the programmable controllers provided full interaction between
discrete and continuous variables.
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The project for the alcohol distillery involve 2 operating stations, 3 Frogrammable Controllers and 67 Fieldbus
devices distributed in & Feldbus channels. The Fieldbus devices took care of the continuous control. The Pro-
grammable Controllers took care of the monitoring and temperature alarm handling. The PCI302 module inside
the stations took care of the bus communication management and calculated on-line density providing INPI
degree of the alcohol.

The system started full operation in March 1997 allowing several benefits Steam production increased, the
process became much more stable and the sugar boiling process took an impressive 30% increase in productivity,
Santa Elisawas the first big sugar canea mill to install a complete automation system based on Smar SYSTEM302

Fieldbus based system.




Deten Chemicals 5.4, is a Linear Alkyl Benzene (LAB) producer, located in the petrochemical zone of
Camacari, Bahia, Erazil. LAB is a basic raw material used in detergents. Deten became the first in the
world to install and operate a Fieldbus-based control system even before a final Fieldbus standard had
beenreached.

All Deten production comes from two twin plants. By the time of the Fieldbus installation the plants were
15 years old and a large part of the instrumentation was still pneumatic.

Deten chemical processing demands reliability, flexibility and long/short-term economic benefits, among
critical applications as reactors, batch process, as well as boiler and compressor controls.

In December 1994, the company undertook an initial Fieldbus project to test the system in just one part
of the plant, in a kind of pilot project. The upgrade firstly involved adding a process optimization unit to
one of the plants, and a digital control system based on smart transmitters and multi-loop controllers from
Smar was used to control the unit. There were 63 Fieldbus-compatible devices installed and 43 control loops.
The field devices were divided in four Fieldbus networks. The four networks were connected to an interface
card. developed by Smar that takes care of the Fieldbus communication and performs other functions. This
board, called the Process Control Interface (PCI), was plugged directly into the internal 16-bit ISA busof a
COMpLILer.
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Secondly, the other plant also received an optimization unit, but this
unit was implemented with the Fieldbus technology. This installation
involved a total of 980 field devices which included LD302 - Pressure
Transmitters, TT302 - Temperature Transmitters, FI302 - Fieldbus to Cur-
rent Corverters, FP302 - Fieldbus to Pressure, [F302 - Current to Feldbus,
flowe devices and level measurement equipment. [t also included 13
LCT00 - Frogrammable Controllers equipped with Fieldbus network in-
terface cards, and 12 operator workstations running supervisory soft-
wiare that islinked with the network.

Based on the success of running this project for more than 12 months
without any problems, a larger project was undertaken in 1996
encompassing a wide range of Fieldbus instruments, including pressure !
and temperature transmitters, Fieldbus cument converters, Feldbus pressure converters and Programmable Controllers

with Fieldbus communication modules, This project turnad the plant 100% controlled by Fieldbus.

The plantis designed for full redundancy to prevent any single failure to stop the process, it has many redundancy
levels allowing non-interrupt safety operation. In addition, triple-redundant devices are installed on critical control
loops, and safety and status information are sent between the PLCs as awatchdog timer,

[N 1997, Smar demonstrate the use of the Internet to monitor the chemical plant at the Fieldbus World Congress
in 5ao Paulo, Brazil. Smar used a dial-up connection provided by an access provider. All that was need was an
account with the provider, a fax-modem card, and to configure the computer. The application basically consisted
of one server computer, connected directly to the field devices, and one client computer, that was in the Smar
booth. The application demonstrated features including: remaote maintenance, diagnosis and operation; process
integration; and how all the information that Fieldbus has to offer can be easily sent through Internet, making
remaote maintenance possible,

The integration of Internet technology into the Fieldbus control system improves the ability to oversee process
operations. With this capability, plant personnel can
verify process variables, perform onHine maintenance
and maonitor sUpervisory screens.

Reductions in design, installation and start-up costs
made possible by Fieldbus have produced significant
economic benefits to Deten. The company has
calculated a total project saving of 32 to 45 percent.
This includes savings in cable costs of approximately
97 percent. Other installation savings were achieved
M through reductionsin cable tray and panel costs.
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Corning Concord

Corning Incorporated is the world's largest producer of glass fiber for telecommunications.

In 1997, Corning decided to build a modern new facility in Midland, NC. The plant located near Charlotte, NC
began producing fiber in the spring of 1999, The control system technology, chosen for this facility, was to be the
most advanced in the world. Corning chose Smar SYSTEM 202 to be the backbone of this new facility.

With the successful start-upin 1999, Corning's production needs continued to grow. In December 1999 Corning
decided to expand the Concord facility, doubling it's capacity making it the largest plant of its' type in the world.
Smar SYSTEM 302 would control this new addition to the plant. With this new addition, the largest operating
Foundation Fieldbus system in the world was getting larger,

The plant has over 500 Fieldbus devices (such as TT302 - Temperature Transmitters, FI302 - Fieldbus to Current Con-
verter and IF 302 - Current to Fieldbus Converter), 16 reclundant servers, 24 operator stations and over 2,600 10 discrete
points running over the Feldbus system. One unigue feature of the system is that it is designed for full redundancy to
prevent any single failure to stop the process, Each Fieldbus network is powered from both ends of the bus using
redundant PS302 - Power Supply for Fieldbus. Also, on each end of the networks there is an interface card Smar PCI.
These interface cards are in redundant 10 servers. The 10 servers have redundant Ethernet cards and send their data to
redundant data servers. The naxt step was to include redundant Ethernet fiber switches and 16 operator consoles.
The control strategies implemented by this system include Feed back, Feed forward, Split ranges, Override,
Cascade Control totally performed by the field devices.
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Cognis (Formerly Henkel)

Cognis 5.4, German company leader in specialty chemicals, has a plant located in Jacared, Sao Paulo, that produces
raw material for Pharmaceutical and Cosmetic Industry from vegetal oil. It processes 20 td of vegetal oil,

The SYSTEM302 is controlling the sterilization process, reactor, distillation towers, vacuum system, tanks level, and
product stock. The Batch Control is performed in conjunction of the field devices and LC700 - Programmable
Controller exchanging data through the Fieldbus module installed in the Programmable Controller, but that is also
part of the Fieldbus network. The Frogrammable Controller also is responsible for the interlock system, and
transportation for rave material and others products necessary for the plant.

The plant has 212 Fieldbus devices, 2 1/0 servers, 3 operator's station, and over 930 /0 points. There are up to 16
devices per bus. The control strategies implemented by this system include Feed back, Feed forward, Split ranges

Cwerride, Cascade Control totally performed by the field devices,

It is an interoperable system where Smar Field devices as LD302 - Pressure Transmitters, TT302 - Temperature
Transmitters, FI302 - Fieldbus to Current Converters, FY302 - Valve Positioner and IF302 - Current to Fieldbus
Corwerters are connected at the same bus with 19 Yortex Flowmeters from a third part supplier.
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Binzhou Chemical Group

Binzhou Chemical Group (BCG), located in Binzhou, Shandong Frovinee, one of China's major chemical producers, was

fommed inthe late 1960' and operates several production facilities including arefinery, a chlor-alkli plant, a power plant, and

a Propylene Ciide (PC) plant. Thesa plants center around 2 main product categories: petrochemical products and specialty
chemicals.
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BCG previously installed Fieldbus on a boiler control project and used SYSTEM 302 to control the systemn. This
project assured that the use of Fieldbus improved diagnostic capabilities, reduced plant operating costs, minimized
the effort required for the control system configuration, installation and commissioning. Because of the success on
the boiler, BCG selected a Fieldbus-based solution to automate the PO plant. Unlike the boiler application, the PO
plant presents a number of difficult control challenges, such as being extremely cormosive, highly toxic and highly
explosive.

The Fieldbus system has meat such important technical criteria to enable proactive maintenance. The features such
asintrinsic safety, system redundancy, simplified safety and wiring, and remote instrument diagnostics all are part
of the maintenance characteristics,

Installation of the Fieldbus-based control system was completed in November 1999, The system, which controls 22
individual control loops, includes two redundant workstations performing all o perations, engineering and maintenance
as well as 36 field devices spread over four Fieldbus networks. Both workstations connect the Fieldbus networks
through redundant, independent interfaces. This configuration provides two paths from the control network to the
operator with automatic switchover, ensuring higher system availability and feveer shutdowns.

Among the Fieldbus devices installed were LDE0Z - Pressure Transmitters, TT302 - Temperatura Transmitters, IF302
and FI302 field-mounted corverters for interfacing 4-20 mA to conventional equipment such as some analyzers.
These devices have a wide diagnostic coverage giving reliable status information. SB302 - Safety Barriers with built-
inrepeaters were used to allow several bamiers to be connected on the same network in the safe area requiring only a
single interface port for a network of 12 devices,

A LCT00 - Programmable Controller was used for discrete control and cormventional 10, Syscon was the dient application
used for configuration and maintenance of field devices and to build the control strategies. System enginesring was
simplified by using the host system's preconfigured templates for graphics and control strategies. BCG selected ARAX
for Windows NT for Human Machine Interface because of its OPC cliesnt and Chinesa language.

Best of all, system commissioning is achieved with "plug-and-play" simplicity because field devices are automatically
detected at the time they are connected.

The company’s experience demonstrates that Fieldbus' robust device diagnostics improve predictive maintenance, and
in deoing so, minimize costly dowrntime. The use of standardized Fieldbus programming and function block languages
simplifies training, and allows requlatory control strategies to be developed in much less time. Because Fieldbus
enables regqulatory control to be performed in field devices, fewer centralized controllers are required on the PO
process. The techinology also provides substantial reductions in 110, and supports a smaller, more efficient supervisory
controlarchitecture,

The S¥STEM30Z has been providing continuous, refiable control performance since its commissioning and start-up.
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CEF Power Plant

The Comision Federal de Electricidad (CFE) is the power generation department inbexico. [t has 4 Fieldbus systems,
The first Fieldbus system in Mexico started operations at the Mazatlan Thermoelectric Power Plant located in the
northeast of Mexico, A high-pressure boiler producing 600 Ton/hr steam at 150 kgfiom? powered this unit. The
lonps involed were Master Pressure control, Fuel Flowy control (Crossed limits), 2 Air dampers with balance station,
Cwygen trim, Drum level (3 elements) control, Feed water flow control, 1 Deaereator level control, Steam flow (as
feedforward), and LCT00 - Programmable Controller for interlock and alarming.

Since 1998 this system has been working continuously without any shutdowns nor problems of any kind, and 50%
costreduction compared with traditional DCS/PLC.

After a long time evaluating SYSTEM302 performance, in 1998, the plant management decided to install a second
system for the unit 2 with same capacity and control loops. As expected the nevw SYSTEM302 installed wiorks just like
the first one, but with a new record of 1-week installation time, so far no maintenance was yetrequired in any of the
o systems.

There is another power plant at Coahulia "Carbon 11, where SYSTEM302 is handling 24 PID loops for different

application in the Boiler, with plans to install a larger system for cross limits and level control. This plant also has 2
LCT00 - Programmable Controller systems with more than 30 110 cards each for several services,

In December 1999, a new SYSTEM302Z was added to the list. The thermoelectric power plant at Guaymas succeaded
the start up of their first SYSTERM302. The Unit 1 of this plantis also 158 000 KW, Inthis application the LC700 is
responsible for the start and shutdown sequences for the boiler.

Todate a total of 790 000 KV is being produced in Mexico using Smar SYSTEM302.
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BASF

Smar participated in a partnership with KrohneConaut to supply equipment with the Profibus PA protocol, that included
the configuration, torevamp the Resin Plant of the Paints Unit of Glasurit (BASF group), located in 5ao Bernardo do
Campao, SP. This is the largest installation with Profibus PA technology in Brazil. The Profibus PA series of Smar was
laumched in October of 1999 at Interkama, Dusseldorf, Germary, inresponse to the request of the European market,
where this protocol is stronger,

Actotal of 109 instruments were used for the control and indication of the chemical reactors and tanks farm of Glasurit.
Theequipment was supplied intwo stages. The first stage was started in April 2000and the second one July 2000, The
first stage was comprised of 30 Profibus PA pieces of equipment, provided by Smar as well as other suppliers.

The Profibus PA protocol was chosen by BASF based on thelr existing equipment that uses the Profibus DP protocol. Also
the Supenisory System already had interfaces for this protocol,

The project, called FRIAS 3, included two superisory stations operating with ABE software "0DCS Advant Controller”, Two
ABE Frograrmmable Controllers, each one with a communication module Profibus DF. make twio Frofibus DP networks.
Atotal of 21 DP/PA Couplers of the Pepper! & Fuchs were connected, totaling 21 Profibus PA buses.

There are 76 Smar devices distributed in these buses: 20 Pressure Transmitters LD303/1.0293, 30 Temperature Transmitters
TT303, 25 Valke Positioners FY203 and 1 Curent to Profibus Corverter IF303.

Aconfiguration and maintenance station with Siemens CP5E17 module running the Siemens PO configurator, was part
of the project and was used by Smar to configure the Profibus PA buses,

All of control strategies of the system were developed by AEE and uploaded toits Programmable Controllers. Smar
supplied the files necessary for these strategies, such as the GSD_File (Device Master Date) and others.

llustration phato
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Petrobras

The world's first Foundation Fieldbus System
on an Off Shore application is situated in
Campos Basis area known as "Namorado 1
Platformin Rio de Janeiro, Brazil. Petrobras,
a Brazilian oil compary and cne of the twenty
major il companies inthe world producing
more than 1.6 million of barrels per day,
operates this Platform.

The installed System measures Natural Gas
Pressure and Flow. It operates with a network
connecting the Field Devices and the
operating stations in a control room. This
platform is responsible to control the gas
pipelines from and to Roncador, Marlim-5,
Cabiunas, Marlim PCH-1 Namoradao 2.
Fieldbus technology was chosen due to
its easy integration of all data generated
by the system instruments, and its modern
architecture, with distributed control
located inside field devices.

As apart from providing much more information very fast and most reliably, it also brings down costs of
cables, cable trays, labor for wiring and trays and finally maintenance. The time spent in installations is also
significantly reduced.

The project includes 21 devices and & DFI302 - Fieldbus Universal Eridges in redundancy, monitored centrally by
Intouch HMI software. In the Control Room there is a provision for two Operator Stations and two Engineering
Stations connected through an Ethernet fiber optic network.

Gas-line pressure controlis based on a valve and two transmitters, one upstream and the other downstream of the
valve, Two PIDs arelinked to an input signal selector function block that provides the output for the control vabe.
Two control loops manage the plant's deaeration system for the water injection. The architecture is designed
to have all Fieldus gateway nodes installed on pressurized panels in the field. These then connect to the
control room via fiber optics.

Smar also achieved the first commercial installation in the world of HSE {(High Speed Ethernet) technology using
SYSTEM3Z0Z on this platform, which is also the first installation in the world on a platform of H1 Fieldbus.

Smar coordinated the project and also supplied all Field Devices, Control Hardware and Software.

Petrobras photo nbrary



US Navy

Smar has deployed its SYSTEM302 to sea. Since 1998 Smar has been supplying control systems and instruments
tothe LS, Navy. Mowadays several ships are alreacly using SYSTEM302 to control their fuel injection system, their
engine lubrication oil injection system, as well as the boiler pressure reduction loops.

Smar’s SYSTEM302 is not only improving the control loop performance, but also delivering fault tolerant instal-
laticns using Fieldbus status and diagnostic information. The fact that all of the loop controls can be done inside
thefield devices, even when all of the control systems are down, was one of the key features for the acceptance
of a Fieldbus system in the LS. Nawy, SYSTEM302 proved to be an extremely reliable system, resistant to
vibrations, high temperatures and strong electromagnetic interference of extreme conditions.

Other characteristics of a true Fieldbus System like SYSTEM302 were extremely useful in the ship. Cable reduction,
less equipmentin the control room, control in the field, instantaneous status message on failures, were some of
the features analyzed by the LS. Mavy.

Today, smaris proud to say that we have our equipment being used by one the most demanding customers in the
world, the LS. MNavy, where high reliability, high availability and high performance are a must.
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Since the world s first comercial fieldbus installation in 1994
Smar has made thousands of applications in hundreds of plants around the world,
leading the market for fieldbus control systems

Smar, the Perfect Reference
for Fieldbus Control Systems.
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