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ABSTRACT

DCS (Distributed Control System) are used in many industrial factory to control
and maonitor every field instruments devices in plant but PTT Gas Separation Plant
Rayong doesn’t have Traning Material about DCS for training new employee and
trainee yet. So this research could be useful for the company.

This research is to study about DCS in PTT Gas Separation Plant Rayong.
There are two series of YOGOKAWA Distributed Control System (DCS). First is Centum
CS 3000 and the second is Centum VP. This research will study about Centum VP to
create DCS training material for trainee and instrument team of PTT GSP Rayons.
There are seven workbooks which contain of DCS architecture, project creation,
project common item definition, DCS configuration, control drawing builder, eraphic

builder and simulation.
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; -~ R
Engineering keybaard Mause Enclosed display styte
{general purpase PC keyboard)  (general purpose PC mouse) conscle assenbly

EmOGane

[UES

T tala

;«.'..u'-
RO

L

finidiali

 BEDDEEnE L

Tl
g

| [T

Eﬂ‘ﬁ 2.2 Console Type HIS uag Special Operator Keyboard



2.3.1.2 Desktop Type HIS

\umeuiinmes (PC) Mlundfeidudmiunisihguazaiuaunszuiuntsndn

j}ﬂ‘ﬁl 2.3 Desktop Type HIS

2.3.2 Engineering Work Station (EWS)
EWS ureufiamesiiil Engineering Function d@wiunislday CENTUM VP uaznis
1AN1TN590uU1IIA1N 9 (Maintenance Management) fisanunsailunauiianasiaioaioaiu

fu HIS 78y Desktop Type HIS 1

2.4 DCS Controller
Controller \udwitdeyiigaves DCS  msuiluduidoudeduindosiotande
gunsaliiesudmsiimeding  q  uwinhuUsnane  edidauaunduludaadeslledn
Controller 3ailumilauansivas DCS Wizl CPU Processor fivinutini Running Programming
fi¥unn9n Server 39 Controller sundadiu 2 wiinfie
1. Field Control Station (FCS)

2. Safety Control Station (SCS)

Mook TERATY
Murtertae)

=

SO

¥ wpshom
Ll St Faed

2.4 Field Control Station (FCS) wag Safety Control Station (SCS)

Eall
fcal®
=0



2.4.1 Field Control Station (FCS)

FCS ﬁuﬁmﬁwﬁmuammsﬁwmmaa Plant 1agld Input/Output Modules a9 Tu
msfu-dernnniniesiioTaviogunsaiitelilunismuaunszuaunisndn Tneannsasessuldda
10 Node wazfanunsaueneldis 15 Node dsa11905895U Input/Output 1@ 8 Unit sieluun

FCS for FIO w3a KFCS, KFCS2 tfiu FCS 4 Fieldnetwork 1/0 (FIO) Module 14u ESB
Bus, ER Bus lumsifieuriesenin Field Control Unit (FCU) ffu Node Unit (NU) Tngild ESB Bus
Tums$udsdyaniiu Local Node @1 Local Node 1u Node Unit fiagmelugiiaiiu FCU lng
vzilvesdmiulaniiaduna/iendnmvdo 1/0 Slot wayiu Compact FCS for FIO u3a FFCS i
yuAnsEindant 81 FCU uag Node Unit azsamaglulvumisiy umazsesiu Local Node 1¢

WieanA 3 Tuuawindu

FFCS

Compact FOS for RID (PFCT-HA-B/E)

,,,,,,,,,,,,,,,

gﬂﬁ 2.5 Ta59a519 Field Control Station



Etheinet

HIS0164 RBis0162

Ternunator 50 @

FCS0101 FCs0103

MAX.NODE 10

LOCAL NODE
REMOTE NOBE

ER BUS

1

M

g‘dﬁ 2.6 System Configuration w94 KFCS

Ethernet

HISIG HIS0163 o HIS0162

¥V net

T 500 B

FCS0101
MAX.LOCAL NODE 3
(expandable to 14 nodes)
LOCAL NODE

REMOEE NOUDE

gﬂﬁ 2.7 System Configuration w84 FFCS



2.4.1.1 Field Control Unit (FCU)

Field Control Unit w38 FCU Usznaumie Power Supply, V net Coupler, ESB Bus
Coupler uay CPU Processor fivhmihitlunsusvanana dmiheaust (Memory) 32 MB uas
Tugu Compact FCS for FIO (FFCS) thuasuansnaningu KFCS mseifivunadnnituazil 170 slot

aglulvunfigniu FCU fe uiazsasiu Node Unit lalfiesud 3 Tuun

7 Power unit
— /o ESB bus master interface card
Processor card

V net coupler unit

Battery unit

Battery unt

H
L

e

ok | qo ok

e External interface unit

= Power distribution panel

/

ESB bus ..‘.‘..,.i,_m. J" ff

/o i
! Air filter Power input terminals
coupler unit / o o '

(n) FIELD CONTROL UNIT 9184 KFCS

8 FIO slots Viet/1P

ECH01 ESB bus coupler {(Note) CP451T CPU module Power s;:ippl_\' unit

(7u) FIELD CONTROL UNIT @84 FFCS

5Ul 2.8 Field Control Unit (FCU)
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ESB Bus U1 Communication Bus

o Stat sl ladmSudeansnuniely Local VirstAR Srrrs oo

Input/Out%___WN

J¥WIN Station nU Controuer

W
1 % 3 S
oLl
2
H e
' oo S Power Supply 118w
Processor AsUssInanAnTYeTY e ol
i

3U 2.9 druuszneuves FCU

2.4.1.2 Node Units (NU)

o 3/

Node Unit tumiieUszananadsia (Signal Processing Unit) fivinuiiiutas
Jeyey1au Analog w39 Digital 1/O ﬁlﬁ%’uu'ﬁnﬂLﬂ%:adﬁai'mw'%aqﬂnifﬂ Field Instrument Devices
wénaalué Field Control Unit (FCU) Tne Node Unit tuszudadu 2 winde
1. LOCAL NODE ({u Node flegmulugidoatuiiu FCU uasifionsefiu FCU uaz
Node Tagld Communication Bus wiln ESB Bus Tumsifeusefunelugisszuszneulude
Power Supply, ESB Bus Wag 1/0 Slot lnasasiulaig 8 Slot
2. REMOTE NODE {lu Node ﬁm&ﬁmﬂhdaaﬂlﬂ ﬁﬂésqaa”lu Plant Tneazld ER Bus F4
\{lu Communication Bus lun1sideusasswing Remote Node iU Local Node #sasusznauly

A28 Power Supply, ER Bus way 10 Slot Tnesasiulada 8 Slot sia Node
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A15799 2.1 wiinuea Node Unit

Type Name

ANB10S Node Unit #13U Single ESB Bus

ANB10D Node Unit @43u Dual Redundant ESB Bus
ANR10S Node Unit @ 43U Single ER Bus

ANR10D Node Unit @1%5U Dual Redundant ER Bus

Dual Redundant
ESB Bus
)

Dual Redundant

ER Bus

(n) LOCAL NODE () REMOTE NODE

SUM 2.10 NODE UNIT

2.4.1.3 Communication Bus
Communication Bus Aeaeimidmiunsasdyaadense  luniadoude
FENINLNUAATS 9 Lﬁa%’u-a‘iﬁa;&a T8 Communication Bus Hussuvaiiu 2 wiaia
1.£S8 Bus %30 Extended Serial Backboard Bus ¥y Communication Bus #il#ideusa

nnalu Local Nodes lngagiinatiu FCU wazanunsadsdyaaliszezlnagn 10 was 1Uu Dual

Redundant (i 2 iduiatasiunisuiamevesdygia) Anusilunsasdyain 128 Mbps

'

=i
7

Ui 2.11 ESB Cable

caf
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2. ER Bus %38 Enhanced Remote Bus 1iu Communication Bus ldfinsasywing Local
Node AU Remote Node lapazil Interface Master Module aﬂéil’ﬂ@:ﬁ Local Node uax
Interface Slave Module ﬁmﬁu'dat;uiﬁ Remote Node arusilunisdsdaia 10 Mbps uay
annsaiuszezdoudemuntsidanidaroviamg 9 19U 10BASE-2 Coaxial Cable dslaszezlna
4 185 1As 10BASE-5 Coaxial Cable ddlassazlnagn 500 wns uaz @18 Fiber Optic Cable

daleszaylnagn 2 Alawns

10BASES - “Thicknet”

(n) @18 Coaxial 10BASE-2 way @18 Coaxial 10BASE-5

EXNTDO4A

s

ety Butter PVC Aromid  Buftered  Rip
Jackel Tube Subunits Yare Fikers  Cord

() @18 Fiber Optic Cable
SUT 2.12 ER Cable

ESB bus

FCuU [
1

Localnode[ e
(ESB bus nade unit) { |

1L
L i 7
| | /

/

Central fnstrument room [/

et

Optical bus repeater Remote node
(ER bus noce unit)

ey —r 1

Remote node
(ER bus node unit)

3U# 2.13 n1s\isusavas Communication Bus
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2.4.2 Safety Control Station (SCS)
SCS 1u Safety Controller ﬁﬂi}&]ﬂ?UﬂMﬂﬁéﬁd’lU Emergency Shutdown ez Fire
and Gas Protection lngazlszuumuauanulaenisvesgunsalin (Safety Instrumented
System) 3@ ProSafe-RS ﬁLﬂuisUULawwzﬁ’lﬂumi%’mm‘aﬁ'm’fa;gja‘um sCs wiatasfiuninudes

AR URLMALALES 1 IAULEIMERDNTEUIUNTITHER

a

SUTl 2.14 Safety Control Station (SCS)

2.4.3 Domain and Station
11 1 Domain Huamsnsasulane 64 Station Tnawualu Human Interface Station
(HIS) 16 Station 1 Station Usznaumenaufinnmes 1 1384 wae Field Control Station (FCS) il

48 Station wiay Station Ysznoumls FCU waz Node Unit

Station B4 Station |

Station |

| . i i
| |
: | u
bopuanag

HIS Max. 16 Station omain Max. 1o Uantain FES Max. 48 Statian

'g‘l.lﬁ 2.15 Domain wag Station
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2.5 DCS Networks
DCS Network (Hutdesnenisiioasiuresuazdndy DCS seidnuarmiloussuy
LAN vilU usiiwansinafieans LAN (LAN Cable) fiiousie avil 2 1du (Redundancy) iitetlasiu
n15 Loss Connection Wedinmsuiaviathsnvasats LAN wduladumils ans LAN Snidufiasei
ihfissluldniuung Tns Network Tu DCS funsutaiiu 2 vilnfe 1. Ethernet uas 2. V net/IP
2.5.1 Ethernet
Ethernet luszuudeusefiiunisdearsuwuuida (Open Communication) 1#\d et
5¥%i19 DCS Station 1 HIS, EWS Ausesiu Supervisory w3 Sever iteldlun1s Download
Trend, Download Graphic w3enisieansfusywitnadesneuiuees aunsadsdeyaldi
ATNET 10 Mbps saedte Coaxial Cable 10BASE-T fagu 2.17 uagiinauida 100 Mops Fag
@18 Coaxial Cable 10BASE-TX willaufugu 2.12 (n)

DCS Server ‘

i

Ethernet j

DCS Station

5U 2.16 maldaudasziring DCS Sever fu DCS Station Tneld Ethernet

10BASE-T

U 2.17 @8 Coaxial Cable 10BASE-T
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2.5.2 V net/IP
V net/IP iilu Real Time Control System Bus Mifiausiaszwing DCS Station U
Controller \luane Coaxial Cable finnui§alunisdediysyias 10 Mbps Tnauvafiu 2 Bus 34 Bus
wsniiuasifunsdeansiuunuss (Control Communication) Wlunnsdeanssenin station Ay
Controller uag Bus 7 2 i]BL‘ldJuﬁgﬁﬂﬁﬁaa'liLLUUﬂ?UﬂN (Control Communication) Wazn1s

[ ar

doarswuuilla (Open Communication) winifiatawd Bus 9 1 fiagaduanld Control

Communication ¥4 Bus 71 2 @ Open Communication w84 Bus % 2 wuazldidaudaiu
Subsystem 11 OPC

.—%i!— -—!ﬂ—- F!&ﬁ [:I Yokogawa's

s IS dedicated
Bus 2 Open| Vet
e —H

. - hardware
Open| Vet Open| Voet
Y L ': ‘

2 5 17

L] ] 1 ] L 2
Vnet [Open [ vnet Open| Viet Open
CS L APCS J GSGW N PLC
= 8 T8 mm
o v oW = o
JUA 2.18 n1s3udstayauad Bus 1 1 way Bus 1 2 Mglu V net/IP
2.6 CENTUM VP
CENTUM VP usyuumuau (Control System) 83u5tn Yokogawa #iltlunis
ATUANNTYNIUYBINTEUIUNTHARLAZDBNUUUNIIAIUANNTLUIUNITHER (Engineering)
ienazanilvan (Download) nsmuaunszuIuMHARNeanwuUls Controller da FCS
Ingazld System View dhulusunsulunisinnisiudeyavesssuu wiu maaia Project uay
Avuaginvedusian, n13as19 User uazAivum User Security Level, n1saine Control

Drawing, RPN Graphic
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2.7 Project Creation
Project Lﬂué’auﬁw{fﬂmiﬁugmﬁm‘ga (Database) w84 FCS wag HIS n1sasns Project
14 Systemn View 83 CENTUM VP tuazuis Project oanitlu 3 wilafa
1. Default Project
2. Current Project

3. User Defined Project

2.7.1 Default Project
dlala System View wdadislalillusianlu Systermn View s1fiugasadnslusiannon @9
Tuswaitaidlundusnideda System View tuargnimusliidu Default Project uazanynsa
{i Default Project 1#ifip 1 TsiaAwinfu Default Project awnsasiass (Simulation) #7e
Warfunedeuiaiiousis  (Vitual Test  Function)  lauazdsenuisanimiluannisniun

nsruIuNsEanneenkuulIlUg FCS way HIS 19

2.7.2 Current Project
Wipvinsimuatoyavel FCS w38 HIS Tu Default Project udwvhniinmilvanluds
Human Interface Station (HIS) w38 Controller @153 Default Project azdsudy Current

Project

2.7.3 User-Defined Project
User-Defined Project Wudurves Default Project 38 Current Project liia3nsn
anlvanluds FCS wia HIS a3l Wlumsveaeuiaiousds (Virtual Test) wiadrsaatoyanin
Current Project winfu @mnsnil User-Defined Project lévanglusiarly System View ud

Default Project Wag Current Project anunsadiladissua 1 Tusiamwingu
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RSN 2.2 ms1lSouiisuanuaiunsnuadllsiaausazuiia

Default Project Current Project User-Defined Project
adrdlunsuusnidiedn System View 1%
nadauaiiouae (Virtual Test) o e 1]
awnsaanuluanluda FCS o 1o ladlel
ansan1niivanluda HIS, o 1 Tailet
afnuanulusianiouiy Ll Tl o

2.8 Project Common
Project Common dulwlawmasly System View ldlunisadne User uazimua
Security Level ¥adisiay User imum Operation Mark invum Engineering Unit Symbol Avus
Switch Position Label ﬁmum%;&aﬁw 9 983 Alarm U Alarm Priority, Alarm Processing

Table, System Fixed Status Character String Viewer

2.8.1 User Security

< o i v ] i e v oo al
Wosanlu - DCS  digldnumnndmilsauuazudavauiidnslunisidnfsleyariio

v

Operate uaz Monitor #isnariu Fsdesimuaseauvesdnsiunisdnnsiudoua (Privilege Level)

o

Tifiuusiaz User iiapuUasndbuesssuu Jeseau@ndfiay (Privilege Level) Aagutavauiun

) <

A3 Operate Wag Monitor LWy 3 ssduaum1sei 2.3 Taeseau S1 1uwssdpunuguanisnn

o w

S2 dmiuimeniuay 53 dmiugniuiaveuludiunsden

= "W a W v W -
131N 2.3 mmmmm’tuumzmwaaawa’lumwmmanwa;&a (Privilege Level)

Privilege Level | Monitoring | Operation Maintenance (*1)
51 i N N
52 4 ¥ N
53 Y ¥ Y
VLB 1 Y : aYYIR N ldeua@  *1: fidnslunis Operate was Monitor Tumihvaa

System Administration

2.8.2 Operation Mark
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Operation Mark tHuni1sfiviun Tag Mark wazdiinanauy Faceplate LﬁaLLﬂﬂﬂij'lJ’i’l
Operation Mark § User fiogflussdulv ansnsndiléo Faceplate léthe Tnaanunsafmus
Ezﬁuwm@ﬁmu (Privilege Level) Tun1sld Operation Mark g9 Operation Mark Builder
annsafmuadorly Operation Mark I¢ 8 #dnussiendls Operation Mark waziwiun

Operation Mark lffl4 64 Operation Mark

M1319% 2.4 ilavad Operation Mark

N sEAUANSALAY (Privilege Level)
UUATY Operation Marks
51 S2 S3
1 (Comment Type) Y i ¥
2 (52,53 Privileges) N i Y
3 (53 Privilege) N N Y
4 (Operation Guard Type) | N N N
5 N Y ¥
N N ¥
7 N N Y
8 N N N
VAR © Y : @1u130 Operate 161 N : laigunse Operate o1

1 Comment Type : User Privilege Level S1, S2 wag S3 @m130vinn13 Operate 1#
2 52,53 Privileges : User Privilege Level S2 uaz 53 aw1350v1n13 Operate 1@

3 S3 Privilege : a1z User Privilege Level S3 @11150%11n13 Operate la

4 Operation Guard Type : 1aw1g Alarm Acknowledement fiannsavingg Operate
5 : User Privilege Level S2 Waz S3 @unsavinnioperatela

6 : W@z User Privilege Level S3 @m150v1n15 Operate o

7,8 : 1wz Alarm Acknowledgment 1a1150%11n14 Operate 161
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2.8.3 Engineering Unit

Engineering  Unit Aaviien1eimnssy iy BTU  Fsawnsaivusviielaivii
Engineering Unit Builder a@a13ai1mun Engineering Unit 1afia 256 Symbols 1ag Engineering

Unit muneiay 1 - 8 luawnsalasunsaauls

E File Edit View H

=@ Sl x| [D

Enginsering | No.1 ~ No.64 |No.65 - No.128|No.125 - No.152|No.193 - No.256]
nic Symbol
:f:::finrc No. B.;uga.near.ing Unit Symbai ‘No. Engineering Unit Symbol Ne.  Enginsering Unit 3__'mi ol
unic : L% (None] UL SR G 17 ®M 33
S ymbals in Pt et e T 34
x Aot fuliee, . 13 M/a 35  MBAR
et e O eV 36 Ean
o5l iER : 21 wE a7
S GUIh he e g a8
i e e 23 kma 19
8 i i " 24 0 K
ks o St 25 G/cM3 AL T
FOEDEG A0 . .26 G/MM3 42 w
11 GAL 27 . RG/tM3 43 EW
iz e 28 KG/NM3 44 EWH
13 UM 23 KG/M3 45 W
1 line il 30 36 Mun
Fyeeen e 31 ma 47
TEEM A 32 48
€| > L »

31]‘171‘ 2.19 Engineering Unit Symbol Builder

2.8.4 Alarm Status

Alarm Status Wudydnuaifiuansuudundedld (HIS) ieuansaniuznisitnuyes
gunsallvitaiuauguantsndn (Operator) nswisanuzaainszuunIskan TnpazSoedey
ANUAIAYYBY Alarm 390 OOP > IOP > IOP- > HH > LL > HI > LO > DV+ > DV- > VEL+ >
VEL- > MHI > MLO > CNF



A5 2.5 91519uER9 Alarm Status
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2.8.5 Switch Position Label

Symbol Name Symbol Narme

NR Normal DV+ Deviation Alarm +
oopP Output Open Alarm DV- Deviation Alarm -
IOP High Input Open Alarm VEL+ Velocity Alarm +
IOP- Low Input Open Alarm VEL- Velocity Alarm -

HH High High Alarm MHI Output High Alarm

L L& Low Low Alarm MLO Output Low Alarm

HI High Alarm CNF Connection Failure Alarm
LO Low Alarm

Switch Position Label (Hun1siiviua Label #ifoenisuaniuy Switch lagananse

nmum Label lalunidn Switch Position Label Builder wazanunsaiwualde 64 Switch aa

willusian Tnganuisanivium Switch Position Label la@aws Switch Position Label 3 ({udu

U 1l8497n Switch Position Label winenaw 1 wax 2 luamisaidsunseauls NFUN 2.20 ¢

dannlddn Faceplate v8e Motor WUld Switch Position Label wangiay 4

=] SR

&} Switch Position Label Builder - [Pjt:=PJT48 File:InstLabel]
Gil Fe Edt View Tools Vindow Hep

¢ moror i

Tabeli 1

Hiel 5

IZabiel 1| rabel 2 zahel 3| Zemel 4|

Ha.

=
2| ox OFF on
33 | sTOP RON
"4 opex lczose  opEn
Sin1cs MIDDLE  |LCW HIGH
6| RIGET MIDDLE | LEFT RIZHT -
Hessage !
-1
|
N S one -
Ready Pogition: Line 3 Cokam 2

JU#

2.20 Switch Position Label Builder waz Faceplate 184 Motor
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2.9 FCS Configuration
FCS Configuration tunisimuatdayaves Field Control System U3y Node
N5A19UA 1/0 Module MIAMUA Software Input/Output 11358314 Control Drawing lngagsad

afalvlames FCS ndulusaamaldlunisinnisteyaves FCS

{7 SYSTEM VIEW
&7 TRAIN1
@] COMMON
559 FCSD10
L) CONFIGURATION
&+ SEQ_LIBRARY
G127 1OM
-2 SWITCH
--{_7] MESSAGE
© {7 FUNCTION_BLOCK
[1427 DISPLAY

5UTl 2.21 FCS Folder

2.9.1 IOM (Input/Output Module)

oM ulwawmeslu FCs Aldlunisidiu 1O Node Tnvanansafmunviinues Node 16
31U Local Node #3a Remote Node @1 Node #i 1 as1ilu Field Control Unit uaza31a Node
Idigedn 10 Node #io 1 FCS watmnaiia Node uifaganunsnuin /0 Modules Télagagdas
mMuuavlinvad /O Module ’:hl,ﬂuéijaujiyﬂm Analog Input, Analog Output, Analog Input/Output
(HART Compliant) #38 Fieldbus Communication fvuawinuainisa /0 wazimua Channel
Label Mgy iauan Terminal et Label tululdlunisivundyias input/Output ves
Control Drawing ﬁ‘?l'!@‘g‘lJLLUU’Ua\m’l‘a'ﬁ’lwum Channel Label g %9%Mnnnnnnnnnnnnn 8A83
Tuduse %% mudefshusifuiluguazinauiesisnusiiiy 13 # Feezuanfeia
vosdganainludnaiunneslsiiu LT Aedyniaain Level Transmitter, FT Aodauayiaain

Flow Transmitter 1udu

2.9.2 Software Output
Software Output 1{u Input/Output ﬁgﬂﬂizmama‘ima Software Tu Field Control
Station (FCS) #1 Software Input/Output uiaily 2 wilede
1. Internal Switch

2. Message Qutput
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Softweare inpuls/outputs

Internal switch
Comimon swilch (%EW)
Global switeh (%GSI( 1))

e Message outputs |
lﬂ Annunciator message (HAN) |
Sequence messane
—{Cperalor guide message (% OG)]
= Multimedia start message (%VM)I

'""""1 Sequence message request (%RQ) i
+—{ Supenvisory computer event message (%CP)|

1 Supervisory computer event message for PICOT (%M3)]
-1 Signal event message (%EV) ‘
L SFC/SEBOL retum event message (%RE) i

E‘Ll‘iﬁl 2.22 lp39a319va9 Software Input/Output

1. Internal Switch
Wunsasie Switch wilowaniuaeu Logical Value s¥wine Function Block Tagisaninse
AvuA Tag Name, Tag Comment Waz 9tnwuad Switch i On/Off Switch, Lock Switch,
Trip Switch w58 Reset Switch
Internal Switch wualu 2 wile
1. Common Switch

2. Global Switch

2. Message Output

liiouansdoya Event w1eq wiaiiu 2 vilafie 1. Annunciator Message uaz
2. Sequence Message

Annunciator Message \{utianinuiiwans Process Alarm

Sequence Message wuadu Print Message Way Operator Guide Message



M1999 2.6 AUANLTEIUNTLANINATES Message Output
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Display in | Electronic | Flashing on | Display File
Message Qutput Printing
Window Sound Window Window Saving
Process
Annunciator Message
Y i i Alarm i Y
(%6AN)
view
Print Message (%PR) Y Y
Operator
Operator Guide
¥ ¥ Y Guide i Y
Message(%0G)
View
neme ;Y ananse N: lianunse

2.9.3 Control Drawing

Control Drawing \udauiildlunisadns Loop Control tiemuaunszuauntskanlag

19 Function Block M99 LWeE319 Control Drawing Wazniwum Tag Name w8dlsay

Function Block tialwaunsaisanldams Loop Control laluwiin User Interface lagay

T4ia3eailouay Function Block Tu Control Drawing Builder \iiad313 Control Drawing

- Function Block

type

_ Terminal Name

T

$3T4FT200

Function Block

o sl

U7 2.23 dauusznauves Control Drawing




= #iiiaila Control
7 Drawing File

E Tdiletudin

“ Control Drawing
@; @314 Working File
é TdiileUsusi Control

Drawing File

TdWedn Function Block,

" THauana Print Preview

Text Wnau1snnalalu

I % Teiernasn Function

Block, Text

@ 149219 Function Block,

s Text INATHANIBDANADN

]Ei Tflomnguuas Object
. Tu Control Drawing

mr ldvieusnnaguues

K7

EEEae
o
..

A

ldwedaundu n1snsevin

Tu Control Drawing
lfiNouaniniodou Grid

T9lunstavsaveny

&8

Wuved Control

f} Drawineg

Tdiiawasu Cursor W

Selection mode

Tdvioashe Function Block

Tdiweviin1g Wiring

Tdiitelda Function Block
Detail Builder
e Property 984

Function Block

14wl Function

24

Object si199ly Control )
) ’ Block Overview
T haundastianiu
S [y a B
Lidgwsuldtanu
Control Drawing
ﬁaé’msimiq Fronwsansey  Undularidnys
. _mmm.,| “ _—
]}“ﬂ‘ Arial R iPT ~ ,..ij:rigj | BB Sceel Blue
A
’P 2 ? 24 { { ‘?
Wﬁmumﬂauxﬁ TdmvunvuInund TN UA A WAL 1‘5Laana’uadText
299 Text Text WERIUag Text

‘gﬂﬁl 2,24 \p3asilafildlu Control Drawing Builder



25

2.10 Control Loop
2.10.1 Close Loop Control

L]

Close Loop Control %38 Feedback Control {lumimuauuuuteundulpathdyaiu
neawavesssuuleundunnUisuiiouiudyaradunandunandeuliiuszuy - Jawasa
e o o <t a v & 4 a v & o v oW
sgninedgaaisassmhuisuiisuivasiluamiawain (Error) Alfludygudoudisn

AuAY (Controller) ielmaruanluaiedynanuaulmivazaanmianaiaiiaduly

o
[

szuukasivilednavatssuudngAmaeens (Set Point) Inelddyarandu Analog

U

Error

Detector Actiuat{?g
Signa —
| Controller Plant >
Feedback ¢
Elements
Feedback
Signal

gﬂﬁl 2.25 Close Loop Control
2.10.2 Cascade Control
Cascade Control 1lun13@314 Loop Control tagly Close Loop Control iflasan
Uwﬂixu’mm‘iﬁv’ugmmuﬁu 2 nsguIUN15 (Primary Process & Secondary Process) ¥1141u
$uffueg Tnefitednaves Secondary Process iware Primary Process vhlWszuunouaupade
Fyarnusumuth Seilvdeadin PID Control Wrlddn 1 Loop \ilamIuAw Secondary Process
WeNIN Primary Process IﬂﬂiﬁLaﬂﬁwmwaﬂ Primary Controller Jusfmuna Set Point 84

Secondary Controller

. PomaryAasteyloop
. Secmdm ESL’&W)Loop :
lez H

SP : Primary Cv Secondary Process2
Cotroller Cortroller (secmdm.)

PV

gﬂ z 2{3 Lascade (_ontroL
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2.10.3 Split Range Control
Split Range Control L‘TJUﬂﬁﬂ?‘Uﬂmm%’ Control Valve #aus 2 fhalusn Control
Process lngiilordnavaanszuaunisgnuanoonudatluss Control Valve puasdaiu Tngld
Splitter 58 Split Range Function Block lunsimuain Control Valve usagfa nauauadse
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PV-B
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0 0% 100% QUTPUT
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g‘lJfﬂJ 2.27 Split Range Control

2.11 Function Block

#laiduvaondumbeiugdmiuldaiinsmunumionisAuineieg wu Close

Loop Control, Cascade Control wag Split Range Control

2.11.1 Input Indicator Block (PVI)

PVI 1y Function Block #ilduansdayayias Input 990 1/0 Modules wiaudanduq Tu

3U104 Process Variable (PV)

2.11.2 Data Link Block (PIO)
PIO LﬁuuﬁaﬂﬁlﬂumiL%aﬁaﬁuﬂm&a%a Process Input/Output laeti1deyaain

Channel Label siwusiiu Tag Name 19y PIO Block wamuunidudyin Input/Output

T9iu Control Loop Mifaan15a319
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SUTI 2.28 PVI Block wa PIO Block
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2.11.3 PID Block
PID Block 1{u Function Block #il4f PID Control Tun1smauau @3 PID Control thudy
N13AIUANLUY Close Loop Control Aaszuumuauddinsteundu dsiluldlumsiumn
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vaamuANazegluglrasnsivimvesinuauauisinutionatn  (Eror)  Adlelasym

(Overshoots) LagAIN15NI19vBI58 UL (Oscillation)

2.12 Centum VP User Interface Window
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3.2 daun1sAuna (Field Control Station)

5 ; ] o £as a
Field Control Station tHudiuiiniuaunsviruvesgunsalinuazmugulunisuiuniswds lag
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3.3 Configuration
Configuration (funisimuadoyasiieg vesszuumuauuuunsyedmialdluniinidinig

muAunszuIuMsHan Iagld Centum VP System View lunisinnisiudaya

Start
Start System View

I

Step 1: Project Creation
» Create necessary folders for target system

il

Step 2: Defining Project Common ltem
« Define security function
* Define operation marks

i

Step 3: Defining FCS Control Functions
» Define FCS station configuration

* Define Process /O modules

* Define Software /O

» Define Messages

» Define Regulatory Control Functions

» Define Sequence Contral Functions

J

Step 4: Defining HIS Contrel Functions
* Define HIS station configuration

» Define HIS constants

» Define Function Keys assignment

» Scheduler Function

» Trend Recording Functions

» Define Sequence Message

» Define User-defined windows

» Define Help Dialog

J

Step 5: Conducting Test Function
» Run a Virtual Test Function

U7 3.6 TureuMsiMUATEYAaTe Centum VP
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3.3.1 nsmuuadayavas Project Cornmon
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3.3.2 ﬁmuﬂ%’agaﬂum Field Control Station (FCS Configuration)
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3.3.3 ﬁ’muﬂ{fagmm Human Interface Station (HIS Configuration)
HIS Folder was System View ﬂ’julﬂuehuﬁ’(.%'ﬁmﬂﬂiﬁuﬁaya’umﬁauﬁﬂﬁiaﬁ;ﬂ%ﬁa HIS 1Wun1g
ﬂ"mum%’agaﬁﬁaamﬂﬁmmuwﬁw Overview fmuantin Control Group YA Pen Assignment 84
Trend v Overview \unsuansdoyaves Faceplate wuudauazdiansaifiunsdaluniside

Faceplate w84 Controller

" Biskc Shape Contrats Y
" Buttans a7d Dota Display Comots ;

) XS Centohi i ; b i |
* Conpsiners ! g

v 1sA

¥ Mator

¥) Othery :
P e |
< Aump ] i

' Sitch
v Tane
¥ Vave

E Rendy Omecrm3s | X059 Y0650

A 1 24 2
JUN 3.13 n13a31eavun Overview
Control Group \luns1 Faceplate vianee Faceplate wswuiluntiifeniieanuazainly

nsiengsEuUAIUALAiivaIaY Faceplate

| Stansd FAE conmioLear X | ; A
| v Bavc Shape Cantraly ' <
| (%7 Buttcns ead Dats Diphy Zontois
1. DS Controls.

| ) Containen
|l ma
; W, Mater
L v Othars
Y Fipe
= pump
) Switch

» Tank

. Valve

1 Resdy Chject 11 ¥0850 Y0880

5U#l 3.14 n1sa¥iandh Control Group



36

Trend \udnilduanstoyavadgunsainsinuaramuauveanszuiunngn Javianduguvaansv

Joya laganunsofmuatiainesmstuiindayanazivun Pen Assignment Liwassy Controller
ABIN1ALLAMIAIUY Trend
5 T ke o B e e - LR S TEE T P 0 T T .o et oo

=

mgv‘tJm 315 %ﬁﬁmum ?eH *ua@“Trné;d
3.4 N39ANLUUNTZUIUNISHEAR (Engineering)

A1eRNLUUNIYUIUNTSHEMIUAElY Control Drawing Builder lunseaniuunIIMIUANTDY
nszuaunsdauwazld Function Block A1e9 lunsasnnszuiunitsaauny Teadensiauasudonaiunu
U PVI Block, PIO Block, MLD Block uaz PID Block @1 PIO Block tuifluudendmiuimun
Input/Output welfifudumimuidayeieenveauden lnsasdioninis Wiring tarmmuniieniswea

n13dedeyeual

- : . Caéecade Contrplmmmmmmms | Téxt
Tag Name : ; -

% - : Function Block

Svmbol

3 Function Block
' type

Terminal Name

$3T4FT2000 | f—s

U 3.16 duusenauves Control Drawing



37

3.4.1 N198579 Control Drawing

n"13@319 Control Drawing Uuagld Control Drawing Builder lumsadauazldinTosilansg

Tunisasnismunay
Iiewn Control s Tdiedoundu n1snsein
Drawing File ~eed 44 Control drawing
TeiaUudin oy .
Sonrtrol it i1 | WeuanavSedau Grid
T4@d19 Working File -

@\I Talunsdeunsenene

TefiaUsusi Control . ﬁ}uﬁ:'uaq Control
Drawing File 100% *[ Drawing

Tdawana Print Preview G o
] h Tdawudau Cursor Wu

4ilodm Function Block, Selection mode

| Text lnwaunsaanale bl

I
=
&
=l
&
)
@ T#ifiefnaen Function
&
ral
iy
A

T4 Weas1a Function Block

Block, Text B_i'g Tdiilevinis Wiring

{ Teie119 Function Block,

i i ’L’ﬁﬁl WUm Function Block
Text INNIAANTBARDDN '%-’ W

mmed Detail Builder

3 o ' .
ldiNesaunguues Object T —

Tu Control Drawing
Idiveuannguues

Object @qlu Control liiiadn Function
" Block Overview

~=== 994 function block

TNatiunanataniulidmsu

o as as  as

ldtapau Control Drawing Fdnusu 28N YTHNDEN ’%ﬁmfm

”'t Arial .1”24 M:“CEI'JEEZ . ,:J B 1 z i ui | BB Sceel Blue
A
1 4 ! | !
Wevuavaus  ivusmuiaves  Avuafwiuan T 8andunaText
2949 Text Text WERIUD9 Text

gﬂﬁ 3.17 \n3psilafildlu Control Drawing Builder



38

3.4.2 N158319 Cascade Control
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3.5.1.1 Basic Shape Controls
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3.5.1.2 Buttons and Display Controls
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3.5.1.3 Pipe
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3.5.1.4 Pump
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3.5.1.5 Switch
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3.5.1.6 Tank
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3.5.2 Link Part Animation
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3.6 Test Function
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1. Overview of CENTUM VP FCS 11

i

1.1

1.2

1.3

1.4

" Overview of CENTUM VP FCS

Yokogawa developed all the CENTUM Series Field Control Stations (FCSs), including
hardware and software, by our own selves. We know every corner of the software and
the hardware and that knowledge enables us to sustain the service record of 99.99999%
availability.

Compact Design

The size of each component is designed compact that reduces the overall *footprint” of the
control system. It allows make efficient use of the limited spaces of the control and equipment
rooms. Both the FCS and its /O node units can be placed In remote classified locations (IEC
Zone2/Class | Div. 2), that provides savings in installation costs.

Dual-redundancy and Reliability

There is no single paoint of failure in Yokogawa's FCS! The processor modules, power supplies,
and /O modules, including the communication bus, suppaort a redundant configuration. The
robustness of the FCS comes from this configuration known as “Pair and Spare” and the
reliabllity of calculation results is guaranteed through real-time validation. Two processor
modules have two MPUs each. MPU 1 and MPU 2 in the primary processor module are always
comparing the calculation result, and if the results do not match, the first processor module goes
into maintenance mode while the secondary processor module takes over process control. In
order to make this switch over seamless, MPU 3 and MPU 4 are also calculating and comparing
the results while the primary processor module is active. Pair and Spare is Yokogawa's unigue
technology, supporting impressive levels of availability for CENTUM and ProSafe-RS. This
architecture has been approved by TUV Rheinland for safety instrumented systems. The
ProSafe-RS certification was granted to Yokogawa in exceptionally short period of time, and it
was due in-part to our Pair and Spare technology.

Online Maintenance

Through an online maintenance function, FCS applications can be modified without shutting
down the FCSs. It means, you can change logics and parameters without interrupting the
process control, This is useful for expansion or modification of the plant in operation.

Open Structure and High Reliability

Yokogawa is committed to reduce costs for our customers by enabling the use of commercial
off-the-shelf technology where appropriate. Third-party cables, switches and other network
communication devices can be used with Yokogawa's Ethernet based Vnelt/IP. Plant reliability is
in no way compromised as the communication response is guaranteed (deterministic as opposed
to probabilistic) thanks to Yokogawa's renowned reliability, dedicated protocol, and redundant
configuration.



1. Overview of CENTUM VP FCS 1-2

1.5

1.6

i P4

Function Blocks

The CENTUM VP provides functional blocks for monitoring, control, manipulations, calculations,
logic functions, and sequences. Not only continuous control but also advanced control,
complicated sequence control, and batch control are all executed in a redundant, secure, and
reliable controller environment. Plant systems can be flexibly designed, ranging from small- to
large-scale, through the combination of these control blocks.

Subsystem Integration and Digital
Fieldnetworks Support

To meet the growing need for communication with manufacturing equipment including variable
speed drives, PLCs, and "smart” motor protection relays for operation and monitoring, as well

as with analyzers, weighing machines, smart instruments, and other instruments used for
product inspection, CENTUM VP supports a wide variety of communication interfaces and digital
fieldnetworks such as FOUNDATION fieldbus, PROFIBUS-DP, Modbus RTU, Modbus TCP/IP,
and DeviceNet,

Unit Instruments

The multiple devices of a process facility which would previously have been handled individually
can now be defined, operated, and monitored as a single unit, simplifying operation. Unit
instruments can be applied to batch processes and continuous control processes that require
complex management, expediting overall plant operation.
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2. Hardware 2-1
2. Hardware
u FCS Type
CENTUM VP supports the following FCS.
Table FCS Types
Abbreviation Product Name FCU Model Software Package
) LFS1700 Control Function
FECSV FCS for VnetiP and FIO ﬁgﬁg ‘gg""}"““” for Field Control Station
(Cabinet Type) | | £51750 Node Expansion Package
LFS1500 Control Function
FFCS-L FCS for VnetIP and FIO | AFV10C] (Rack-mount) | for Field Control Station
LFS1550 Node Expansion Package
FFCS Compact FCSfor FIO | AFFS0C] (Rack-mount) ‘ézifﬁ g0
et £ o e | AFS300 (Rack-mount) | LES1300 Contral Function
KFCS Standard FCS1orFIO | Apgapri(Cabinet Type) | for Standard Fieks Control Station
AFG30C{Rack-mount) | LFS1330 Control Function
KPS Enhanced FCSfor FIO | s kG400 (Cabinet Type) | for Enhanced Fleld Control Station
AFS100 (Rack-mount) | LFS1100 Control Function
LFCS | Standard FCSTorRIO | yrennr (Cabinet Type) | for Standard Fleld Control Station
AFG100) (Rack-mount) | LFS1130 Control Function
ol Enhanced FCSIorRIO | k2071 (Cabinet Type) | for Enhanced Field Control Station
i LFS1000 Control Function
o Standard FCSfor RIG | PFCD-S for Standard Fieid Control Station
- LFS1020 Control Function
Enhanced FCSfor RIO | PFCO-E for Enhanced Eleld Control Station
: LF51120 Control Function
SFCS Compact FCSforRIO | PFCOH-H for Compact Field Gontrol Station

Note. “CF represents S (single) or "I {duplexed).
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2. Hardware 2-2

21 FCS Components

FCS hardware consists of the foliowing components.

Filed Control Unit (FCU):
FCU is equipped with a processor for control computation, power supply, and control bus
interface.

Node Unit (NUY:
Input/OQutput and communication modules are mounted on the NU. And NU transmits those
module data to FCS.

ESB bus, ER bus, and Optical ESB bus:
These are the communication buses to connect FCU and node unit, or in between the node

units. The communication can be made redundant.

House Keeping Unit (HKU):
HKU s the core of the house keeping functions such as to monitor the inside cabinet
environment, as well as the status of FCS itself.

b e i e A Y,

Compact FCS for FIO

e s

Figure Examplo configuration of FCSs for FIO



2. Mardware 2-3

W Field Control Unit (FCU)

FCU consists of cards and modules execuling control computation for FCS.

® FCU Configuration of KFCS and KFCS2
For duplexed FCU, mount two processor cands, power units, battery units, and ESB bus master

interface cards.
Power umit
——— ESB bus master nterface card
Processar card
L == » & :# o
" 2 W niet coupber und
o Nl
L] -
I [
- o .
Battery unit | Battary und
- a:m_ " » £ = | - .
b
- mm LLh| ;
] dr m—ﬁ Eatamal mtertace unit
o / @ = Power distribulicn unit
7 s ’ O

ESH bus coupler ,m,___l',__/( |

Alr fter Power input lermanad

Fan unit
FROAEE

Figure Duploxed FCU Configuration (KFCS, KFCS2)

® FCU Configuration of FFCS

For duplexed FCU, mount two processor moduies and power medules. You can also mount 110
modules. For adding node units, mount a bus interface module in an 1O medute siot.

Processor modules

7 VG modkle \ A Power module
V4 Ll ~
% % L. =
o] A o e r1 -
ﬂ g -—ﬂ—E
| Bose wnil

LIty unit

Caible Wy W it CoLipher Linit External imarface unit
FRLON -

Flgure Duploxed FCU Configuration (FFCS)
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2. Hardware 2-4

® Node Unit (NU)

Node unit (NU} is a signal processing unit converting and transmitting analog or digital process
O signals received from field devices to the FCU.

Node unit (NU} includes ESB bus node unit (local node) mounted in FCS station and ER

bus node unit (remote node) mounted in cabinets or panels close to plant-site. Node unit is
composed of ESB bus slave interface module or ER bus slave interface module, ¥O module. and
power supply module.

»  ESB Bus Slave Interface Module
ESB bus slave interface module is a communication module available for dual-redundancy

enabling the communication between local nodes and FCU.

+  ER Bus Interface Module
ER Bus Interface module is a communication module available for duakredundancy
enabling the communication between local nodes and remote nodes. ER Bus Interface
module includes Interface slave mounted in local nodes or FCU, and Interface Slave
module mounted in remote nodes. Both modules can be dualredundant.

+ VO Module
1O Module serves for Input, convert, and output of analog or digital field signals.

ESE bus intertace module

U0 Module Power module

i N/ ’/__;z:]

Cabia tray /
PRS-

Figure Local Node Configuration
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2. Hardware 2-5

® ESB Bus and ER Bus

ESB bus (Extended Serial Backboard bus) is a communication bus available for dual-
redundancy connecting ESB bus node units and FCU. ER bus (Enhanced Remote bus)isa
high-speed communication bus availabie for dual-redundancy connecting ESB bus node units
and ER bus node units {*1). Using ER bus, node units can be located away from FCU cabinet as
well as in the cabinet. This availability for ER bus node units serves for the cases such as locating
node units close to field devices, limiting power supply capacity for safety, or locating node units
separately due to space issues. For ER bus, use Ethemet-compatible coaxial cable. Using
optical cables or general-purpose optical repeaters, ransmission distance can be extended.
Furthermare, node units can be located separately in wide area via wireless network or public
network,

. The compact FCS for FIO s abile o connect a FCU and 8 ER bus node unit.

FCU {

£58 bus

HEH j
ESB bus noge unit ¢ | [I[111

Central instrument room

; e ;
Wﬁ;&w ER b8 node unit

EF bus node unit

FANSE

Figure Example of Distributed Noda Units
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2. Hardware 2-10

FCS is composed of FCU, node units, ESB bus, etc.. You can select the configuration of these
compaonents according to the requirement for your operation.

Table FC3S Configuration

KFCS, P‘FC{II. .
Component Type FFCS-V | FFCS-L FFCS KFOS2 HISIE
Sing Yes s Yas
CPU Wﬂbn .M"m._?..%m.. e et e "
| Duplexed Yes Yes Yes
Yes Yes Yes
ESBbus sfngie -
Duplexed Yes Yes Yes
ERbus e ... -
Duplexed Mo Yes No
Single Yes Na No
m 1 ESB bus PR A TRPIRSRRS Tt S— i R —
Duplexed Yes Mo Mo
Rack meuntable | Yes Yes Yes
Maunting
No
Caution
Vnat .
VnetiP Duplexed(*2) Mo
Yeu,  Avalsble

Nol Notavislable

*1: For PFCS-SE single CPU, use single \ rel, For PFCD-SME tuplexid TP, use duplexed V nel. Howeser, for PFCoH use
duplexed V ret alsays,
2 VNetIP supports oty Auplesed network,
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23 1O

Module

0O modules include input modules converting process signals 1o digital data format used in FCS
and output modules converting digital data to analog or contact signals.

CENTUM VP VO modules provide various choices for isolated types or connector types to
respond flexibly to any requirements.

® /O Modules for FIO
Table VO Modules for FIO {1/2)
Models | Name
Analog !0 Modules
AAIT41 Analag Input Medule (4 10 20 maA, 16-Channel, Non-lsclated)
AAV141 Analog Input Moddle (1 1o 5V, 168-Channel, Nen-lsolated)
AAV142 Analag Input Medute (-10 Vo +10 V, 16-Channel, Non-Isolated)
AAIA Analog 110 Module
{4 10 20 mA Input, 4 10 20 maA Output, B-Channel Inpubi8-Channel Qutput, Non-lsolated)
ANBSA Analog 11O Modube
{1t 5 ¥ Input, 4 to 20 mA Output, 8-Channel Inpub/8-Channel Output, Non-lsolatad)
AAVES2 Analog Output Module {-10 V 1o + 10V, 18-Channel, Non-1solated)
AAI43 Analog Input Medule (4 10 20 mA, 18-Channel, Isclated)
AAVI44 Analog Input Module (-10 V1o +10 W, 16-Charnnel, lsolated)
AAVEL4 Analog Output Module (-10 V lo +10 V, 16-Channel, Isolaled)
AAIS43 Analog Output Module (4 1o 20 mA, 16-Channel, Isolated)
AAT141 TC/mV Input Module (18-Channel, Isclated)
AAR1TB1 RTD Input Module (12-Channel, 1solated)
AAITIE Analag Input Medule (4 to 20 mA, 8-Channel, Isolated Channels)
AAIB3S Analog V0 Module (4 to 20 mA, 4-Channel Inpuld-Channel Outpot, lsclated Channels)
AAT145 TC/mV Input Module (16-Channel, Isclated Channels)
AARI4S _RTD!P()T Input Modube {18-Channel, Isolated Channels)
AAP135 Pulse Input Module (8-Channel, Pulse Count, 0 1o 10 kHz, Isolated Channels)
AAP149 Pulse Input Module tor Compatible PM1 (16-Channel, Pulse Count, 0to B ke, Nomlsn:amn)
AAPBAD | Pulse Input MedulelAnalog Output Module (8-Channel Inpub/8-Channel Oulput, Non-lsolated)
Analog VO Modules with HART Communication Function
AAI#1-H | Analog Input Module (4 to 20 mA, 16-Channel, Non-Isplated)
A1 | Analog IO Module Sl an =
{4 19 20 mA Inut, 4 1o 20 mA Oulput, B-Channe Inpub8-Chaniel Output, Non-Isolatad)
AAITAZ-H | Anakog Input Module (410 20 mA, 18-Channel, Isolated)
AAIBA3-H | Analog Oulput Module (4 1o 20 mA, 18-Chiannel, Isalated)
AAITIS-H Analog Inpul Medule (4 10 20 ma, 8-Channel, 1solaled Channals)
AAIB3E-H | Analog IO Module (4 16 20 mA, 4-Channel Inputla-Channel Output, Isciated Channels)
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2. Hardware 2-12

Table 1O Modules for FIO {2/2)

Models | Name
Digital VO Modules -
ADV151 Digital Input Module (32-Channel, 24 V DC. Isolaled)
ADV141 Digital Input Module (16-Channel, 100 V to 120 V AC, Isclated)
ADV142 Digital Input Module (16-Channel, 200 V o 240 V AC, isclated)
ADVES Digital Output Module (32-Channel, 24 V DC, Isolated)
ADV1I5T Digital Input Module (32-Channel, 24 ¥ DC, Pressure Clamp Terminal Suppart Only, 1sclated)
ADV161 Digital Input Module (64-Channel, 24 V DC, Isolated)
ADVS57 Digital Output Module (32-Charinel, 24 v DC, Pressure Clamp Terminal Support Only, Isolated)
ADV5E61 Digital Output Module (B4-Channel, 24 V DC, Isolated)
ADRS41 Relay Qutput Medule {18-Channel, 24 o 110V DC/100 o 240 V AC, Isciated)
ADVSEQ Digital 10 Module for Compalible $T2
{18-Channsl Inpul/18-Channet Output, ksolated Channels)
ADV159 Digital Input Module for Compatitile ST3 (32-Channel leput, Isolated Channels)
ADVESS Oiggital Qutput Module for Compatibie ST+ (32-Channel Output, isolated Channels)
ADVSES Digital 1O Module for Cnmpaf.ibl& BT5 ‘ .
{32-Channel Inputd2-Channel Output, Isolated, Common Minus Side Every 18-Channef)
ADV169 Digital Input Module for Compatible STG6 _
{B4-Channel Input, Isclated, Common Minus Side Every 18-Channel)
ADVSED Digital Output Module for Compatible ST7
{B4-Chiannel Output, Isolated, Common Minus Side Every 16-Channel)
ADVE51 Digital VO Module (18-Channel input, 16-Channel output, 24 V DC)
Communication Modulas
ALRIH RE-232C Communication Module (2-Port)
ALR121 RE-222/RS-485 Communication Module (2-Port)
ALETN Elpernat Communication Module
ALF111 FOUNDATION fieldbus {FF-H1} Communication Module (4-Port)
ALP111 PROFIBUS-DPYV1 Communication Module
Turbomachinery VO Modules
AGSB1Y Servo Module(isalated)
AGPB13 High Speed Protection Modube(lsolated)
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3. Control Function

3-1

3.

Control Function

Figure below shows Configuration of Control Funclions.

[ Contral Function |

1 Function Block |

o Sysem haction bock i sapportad By FECSV only

Figure Configuration of Contrel Funetions

o] Regulatory Control Block |
pmee| Calgulation Slock |
ee{ Bequence Control Block ]
] Faceplate Biock ]
]| Un Instruments ana Operason |
pmeee] Valve Patiern Moniior ]
o] Offsite Block ]
L{ System Function Block (1) ]
g Faaion ]
heesne] Progess Control nputiOutput |
fomened Process InputiOutput ]
. Communication INpUtOULs 1
hee! Fildbus InputiOutput B
booeed Softaire InpRtOUtELSt !
{ Inuemal Swich |
e o
sl Contrnl Orawing
P—
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3. Control Function 3-2

3.1 Function Block

Function block is a basic unit for control and calculations. Continuous control, sequence conirol
[sequence tables and logic charts) and calculations are performed by function blocks. Regulatory
control blocks, calculation blocks, and sequence control blocks are interconnected in a manner
similar fo the conventional instrument flow diagrams.

B Regulatory Control Block

Regu}atory control block performs calculation using analog process values for process control
and monitoring.

Table Regulatory Control Blocks (1/2)

Block type Model Name
PvI Input Indicatoe Block
Input Indicator Block e
PVI-DV Input Indicator Block with Denviation Alarm
PID l_v'-'ED Controfier Block

PLHLD Sampling PI Contrallar Block

PID-BSW PID Controller Block with Bateh Switch

OMNOFF Two-Position ONJOFF Cantroller Block

ONOFF-E | Enhanced Two-Position ONJOFF Controlier Block

Contreller Block OMOFF-G | Three-Position ONJOFF Controllier Block

OMNOFF-GE | Enhanced Three-Position ONJOFF Controlter Block

PID-TP Time-Praportioning ONJOFF Controtier Block

PO-MR PO Controlier Block with Manual Reset

PRBLEND | Blending Pt Controlfer Block

PID-STC | Self-Tuning PID Coniroller Block

MLD Manual Loader Block

MLD-PVI Manual Loader Block with input indicator

- MLD-5W Manuat Loader Block with AutoMdan SW

Manual Loader Block MC-2 Two-Position Motor Controt Block
MC-2E Enhanced Two-Position Motor Contral Block
MC-3 Three-Position Motor Control Block
MC-3E Enhanced Three-Position Mator Control Block
RATIO Ratio Set Block

PG-L13 13-Zone Program Sel Block

Signal ter Block
o BSETU-Z | Flow-Totalizing Balch Set Block

BSETU3 | Weight- Totalizing Batch Sel Block

| Signal Lirmniter Block VE_ LLIK Veloeity Limiter Blodk

SS-HMA, | Signal Selector Block

Signal Selecior Block AS-HIMA. | Auto-Selector Block

SS-DUAL | Duak-Redundant Signal Selector Biock

Lk Cascade Signal Distributor Block
i P FFSUM Feea-Forward Signal Summing Block
Signal Dwtbusor BOX |35 o mertarenc Convo Outpul Block
rmmmma—— S oo AL S SMias Block
Alarm Block ALM-R Repeesentative Alarm Block

Pulse Count Input Black | PTC Putse Count Input Block
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3. Control Function 3-9

3.2  Input and Output Functions

There are two types of input and output (/0) functions: Process VO exchanges data with field
devices outside FCS; and software VO is for virtual data exchange within the FCS.

® Process Control inputs/Outputs

Using process inputsfoutputs, an FCS can receive signals from process detectors and output
signals to process control elements.

Table Process Control Inputs/Qutputs

Type Symbol Name
Process VO %Z Process 10 -
‘ BWW (1) Communication VO - Word data
Communication VO .
%WB (*1) Communication VO - Bit data
Feldbus 1O %Z Fleldbus O

M Whenthe exlenced commurication WO i appled for FFCS-V, uge %0V for ward deta and N8 for bil data.

m Software Inputs/Outputs
Software inputsfoutputs are virtual inputs/outputs that are provided by the FCS's intemal
software.

Two types of software inputs/outputs are available: an “intemal switch,” which is used to
exchange logical values between function blocks or other application functions; and a “message
output,” which is used to inform the occurrence of an event.

Table Software Inputs/Outputs

Type Symbol Name

HSW Comman Swilch

Sk ech NGS Giobal Switch
B6AN Annunciater Message
%PR Print Message
%OG Operator Guide Message
HYM | Multimedia Slart Message

Message Output R0 Sequence Message Request
“%CP Supervisory Computer Event Message
A3 Supervisory Computer Event Message for PICOT
S — - s i
RE SFC/SEBOL Retum Event Message
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3. Control Function 3-10

3.3

Control Drawing

Small controt groups composed by function blocks and inputsioutputs are to be described in the
control drawings. Engineering and maintenance works are simplified by unifying the process
device control as a control drawing. Monitoring the whole plant or each process can also be
specified as control drawings instead of specifying individual process unit or functions in between
the different devices. The features of control drawings are described below.

+ Connecting YO and control blocks
By connecting a line between the /O and function block, or between the function blocks, the
data flow definition can be visualized.

+  Defining the order of control block implementation
The implementation priority or order of performance can be determined among several
function blocks described in the control drawing.

+  Mix of Regulatory Control and Sequence Control
Regulatory control and Sequence control can be mixed in Conirol drawing. Control functions
can be flexibly configured according to the requirement for process.

- Freée Signal Flow between Control Drawing
Function block belonging to different Control drawing can be connected 10 another Control
drawing.



3. Control Function 3-12

® Scan Period

The scan period is the period at which the function block is executed periodically. The pericdic
execution function block executes a process based on the scan period.

There are three types of scan periods: the basic scan, the medium-speed scan (*1) and the
high-speed scan. One of these scan periods can be selected for each individual function block.
However, the medium-speed scan and high-speed scan cannot be selected for some function
blocks.

- Basic Scan: Fixed 1o 1 second.
«  Medium-Speed Scan: Select [200 ms] or {500 ms].{*2), default is 500ms.
+ High-Speed Scan: Select [200 ms] or {500 ms].(*2), default is 200ms.

‘1 Themedium-speed scan seiling is not availabis for he PFCS and SFCS.
"2 |50 ma], [100 ma]or [250 ms) cin 50 be specilied by drect entry Yorm heyboard.

® Order of Process Execution

The order of process execution refers to a sequence In which the control drawing and individual
function biock are executed in the periodic execution. The process timing of a periodic execution
requiatory function block is determined by the orders of execution of the contrel drawings and the
function blocks.

The following section describes the orders in which the control drawings and individual function
blocks are executed in the periodic execution.

¢ Order of Process Execution for Control Drawings/Function Blocks

The diagram below shows an example of executing control drawings each consisting of function
blocks being executed in the high-speed scan, medium-speed scan and basic scan. In this
example, three control drawings are processed. The groups of high-speed scan function blocks
in the respective drawings are indicated as A, B and C. Similarly, the groups of medium-speed
sean function blocks in the respective control drawings are indicated as A, B' and C', and the
groups of basic scan function blocks, a, band . In the diagram below and the explanation that
follows, the processing of the function blocks belonging to A, B and C is referred to as “high-
speed processing”, processing of the function blocks belonging to A, B' and C', “medium-speed
processing” ; and processing of the function blocks belonging to a, b and ¢, *basie processing
“Other processing’ indicates processing of SFC blocks.

Bagie sean (1 sec.)

MUWW BCAn
mew ! H
g v ﬁ S 'r.r tr § Time

e [ ARl AR LR A [AfE[E
i e O || AlE[E]
Basic processing ; a h E;
Othar processing Endpe ]

“ u Cantrel drawing M

gﬁg n Funetion block

i bl s B

Figure Examplo of Centrol Drawings/Function Blocks Process Expcution



4. Redundancy 4-1

.

4.1

Redundancy

FCS is directly connacted to processes. Therefore, FCS is required to have high
reliability, high availability, data accuracy and data reliability. CENTUM VP FCS responds
to these requirements realizing the availability over the best of 99.99995% (seven nines).

This chapter describes the redundancy of FCS supporting this high availability.

Redundancy Features

In addition to field-proven dual-redundancy technology, synchronous process execution on
paired MPUs (microprocessor units) of active and standby processor cards in CENTUM VP FCS
realizes seamiess execution of each process control functions or user applications regardiess of
the switching of processor card.

This duplexed FCS has reliable features as follows:

(1) ECC memory (1), WDT function (*2), and other technologies contribute establishing
hardware reliability.

{2) Pair and Spare methodology detects transient control computation errors as well as
hardware failures {*3) to avoid wrong data output. In case an error is detected, the active
processor card is swilched to the other processor card.

{3) Seamless switchover between the active and the standby processor cards is realized. Thus
it i3 not necessary to consider dual-redundancy by software, productivity and quality of the
software development have greatly been improved.

{4) One of the redundant processor cards can be replaced online when it is failed while the
operation continues without stopping the process.

The features described above are field-proven and reliable technologies developed originally for
CENTUM CS and it is inherifed by CENTUM VP with enhancements.

"1 e ghisck and cotrect [ECC) mermiy delects memary eiror 89 well 83 1o idenlify whers, i whieh 1, the eaer B acoured, drd
correct It by et

2 Wateh dog limer (WOT ) function watches software mafurclion and hang up by seting & penodical waleh dog operaton (limer
resety

3 Unrecoverable hardware brigkaow,
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4. Redundancy 4.2

42  Redundancy Details

CENTUM VP FCS Is available for dual-redundancy. This FCS consists of duakredundant
processor modules, Vnet/IP coupler, and power modules. For adding FIO node unit is added,
install ESB-bus coupler module or ER bus interface module. Both modules can also be dual-
redundant. (For dualredundant FCS, ESB bus interface modules need to be dual-redundant )
Even if one module becomes defective, the control can be swilched without interruption.

¢ Vnetll?
¥ Y Ny 3
¢ t
- - e Y
< Left processor madute » T T < Right processor madule =
Vet VnetrlP
interface intertace
- MPUY MPL o
Man Main
mermory P Comp | | Comparator 1 memory
{with ECC) {with ECC)
- MPL2 MPL2 =
SEN bus imerface SEN bus intertsce
| s # ¥ s !
= 7y
— hamened
ESH bus ESB bus
interface irterface
..... l [y
# A A Iy
ECC Error-Correcting Coge
O

Figure Example of Duplexed {Dual-redundant) Processor Module Configuration

2
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4. Redundancy 4-3

Dual-redundancy methodology is described below.

= CPU

-

Each processor module has two MPU. MPU1 and MPU2 mounted on each module
perform same control computations and the results are compared by a comparator for each
calculation. When the results of both MPU are same, the module is assumed to be normal
and the results are transmitted to main memory devices and bus interface modules. The
main memory devices with ECC (error-correcting code)  correct transient reversed-bit
efrors.

if the results from MPU1 and MPU2 are not same the comparator assurmes it “calculation
abnormal”, the active processor module is switched to another one.

Watch Dog Timer detects abnormal functions of active processor module. In case abnormal
functions are detected, active processor module would be switched to another processor
module.

The standby processor module performing the same computations as the active module,
switching o active status without interruption is possible.

The processor module with calculation error performs self-diagnosis; if the hardware is not
assumed abnormal, the error Is assumed transient and the module status recovers from
“abnormal” to “standby”

VnetilP interface is an interface avallable for dual-redundancy mounted on CPU and
connecied to a dual-redundant control bus.

®m ESB Bus

Each processor module incorporates ESB-bus interface funclions being available for dual-
redundancy. Normally, ESB-bus interface function on active CPU is active and another is
standby. If an abnormal factor is found in ESB function on active CPU, the standby CPU is
swilched into active. The active ESB-bus interface communicates with node unils as master ESB
bus. The dualredundant ESB buses are used alternately; if an abnormal factor is found in one
bus, the other bus will be used for communication. The recovery of bus is periodically tested to
ensure the recovery.

# Nodes Unit

in nodes, Node interface module and Node power medule can be dual redundant. 10 module
bus from Node interface module to each VO module can also be duakredundant



NTANUIN Y.

o 4 .
daN13AIULIBITTUUMIUALLUUNTZAWEIU Yokogawa Centum VP



75

Tuauii 1
System Architecture
1. Saquszasd: 1. wleliAwnlunudladiusznausaques DCS (Distributed Control
System)
2. vieligAv luanudhlawifinsinuvesusazdalu DCS (Distributed
Control System)
3. wieliAwlunuasneBuiesdussnauves FCS I
4. v lgAwluanudlassuy Network # CENTUM vP 14
2. vuiitisatas
2.1 Distributed Control System (DCS)
Distributed Control System w3e DCS Asndoniu lussuumuauwuunsyats i
AuAN (Control) NszuIUNIHER uALIEA (Monitor) AW EKaTANS 9 Yadlssau (Plant) &
DCS azusznaulume 1) dduinsegly (HIS) Fandeq fiu SCADA \umeuiimasild Control
waz Monitor w3enistiudiayaidu Historian uaw 2) dauniuau (Controller) and1au PLC us
Inajnindiauanuningandi ﬁ’]lﬁi;l‘jﬂﬂ’liﬂ’JUﬂﬂJLLUU Batch, Sequential, Analog Control wag
Advance Control DCS gnldfustaunsnarslugnarnssuvualngity Tssndubdu wiun
wwhiiusaging gpamnssulinsiaiiuaziadineainats waw DCS Tuilmumatosnmuasd
Auiudideutnegann il ocs Feflmdenldvarsiite wu Honeywell, Yokogawa,
Siemens, Emerson, ABB LUusu

2.2 System Configuration

HS-To

&\ }5‘ ) £ purton = e
%/ 3 Wb Saever 3 2 3 ?
el £ e
Console  Open
. ssow K ,,,._ VreHp
3TN =
rree .,,?_.i: E Pro-SAFE g
g
: =
i L supsystems g X
"”ME R

CENTUM-XL cggw,.mmm,,w | S—

é“’é‘ﬁ a‘x“mgw% CEnTIM by

gﬂﬁ 1.1 asAUsEnauwad DCS (DCS Architecture)
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a9AUsZNOUNANTDY DCS IzUsznauniy
1.DCS Server
2.DCS Station
3.DCS Network
4.DCS Controller
2.2.1 DCS SERVER
Server Tuszuu  DCS  tuawnsafiulduvuiien (Single ~ Server) Uaswuug

(Redundancy Server) S?J;aei’m’l,mgﬁ]sﬂul,t,uwj (Redundancy Server) lWs1z1 Server @ausnide
wiangAn13¥a Server dniades Aastuuvhauwmiluiuivayasilinssuiunssaaiulsl
vgavsimvideaimudenoliiunssuiunsnanld Gamihindnues Server aiifisaluil
1) L‘fJuQuénawﬂm,‘?}amiaiwdw Controller fiu Station
2) Wudufiugrudeya (Database) uaztayatdounds (History)
3) \uaudnatsnisasniuunszuIun1aNan (Engineering) faufiazasa (Download) luds

Controller

4) \DuAUgNaNMSWBLABIENINe DCS Ussuudugl 53Uy SCADA #3e OPC 1usiu

vanBwe : OPC A OLE For Process Control a5unedne 9 Aewinisadl Controller (PLC, DCS)
avieniliuazdasmszdoansivgunanlniuandy 9 1w HMI, SCADA %58 Remote Unit 199 7

Auaziveius s ndudaddd OPC wislwauisndaaisduld OPC Wisulaiisudusulaniw

2
& (K7 a e

vosgunsalliamnsonaneiuiizeniues widgunsaitidugveiieddu sulinduegivunuitm
; o v v 2 = ' 5 e v A @ 1o & w o
TeaeugUdlisgnls aedld OPC wiahi urdiunnaunsaliveiieanuilidudusesdd opC

2.2.2 DCS STATION

ar i

DCS Station AalATesmEuIABs (PC) MFuTeyaaIn Server WHAIUANALANITHEN

(Operator) Wuldlunsiihg (Monitoring) wazauAy (Control) N5EUIUNTHEATINLA 73T DCS

=

Station @wsadlauinnan 1 dand Fuediuanumunzay lng EWS (Engineering work station)

U

awsagluduas DCS STATION Ay
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dm3u DCS Station wilsannflazsl Accessories fasaluil
1) Display Monitor

2) Standard PC Keyboard

3) Special Operator Keyboard

4) Pointing Device LW Mouse, Track Ball, Touch Pad

2.2.3 DCS NETWORK

spuuMsiieusa (Communications Networks) 14daanssening DCS Sever fu DCS
Station uaz DCS Controller Fevziidnuwaizmiloufiuszuu LAN walu (Standard Ethemet) usifi
uwANAafiReas LAN (LAN Cable) fiidausioazdl 2 1du (Redundancy) iietlasfunisuinnis

Anma (Loss Connection) Wlaiin1suianiatisavasats LANEUlaE U

2.2.4 DCS CONTROLLER
Controller fialudruddyiigauas DCS nsdufmndouraiuiniadlotanioaunsal
(Device) lunszurunudalaenss uananil Controller Srfloluaunsvas DCS w5l CPU
& o v ol . . ) ) LA
Processor MU Running Programming M3U11310 Server siajuni (Controller) dudl
wnevaney Msdenlinvuedivanvaznisldnu Jaasuuadu 2 wilade 1) Field Control
Station (FCS) 1 controller aluuag 2) Safety Control Station (SCS) guaanizludiuve

Safety Wity WWumsdsliszuy Trip



2 ! Ethernot
1 3

- Sl Automation Design Suite PAK
j:—"z.’;g 3 ] ENG/SENG {PST Scheduler]
E? bl

Flekibus

Modbus TCR/ATU
(Master/Slave)

FIO

t
FLE T Panen

I3,

5Ui 1.3 Field Control Station (FCS) WA Safety Control Station (SCS)

P 3 Ethernet

’g HIS

.| Vnet/IP |
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b

r v

Communication bus

31}1’7{ 1.4 9aAUsEnauYed DCS (DCS Architecture)

Field Instrument Devices
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ESB Bus 1iu Communication Bus i
| i i v Vnet/IP @1Usunsaadans
- MdwsuEaansiunielu Local

Power Supply 11elv

19 Controller

JU#l 1.5 DCS Controller

2.2.5 Human Interface Station (HIS)

HIS WudmildidhquazujUiRauvesdmuauguaniswda (Operator) lneazisauans
process variables, wisillaainuau (Control Parameters) uaz Alarms Ainasiidndsy ivelviy
AuANguansaaldinlatisan uzves Plant

Engineering Work Station (EWS) Aa Engineering PC (ENG) Junenfinneainil

. P . ﬂl‘ o ase s 1 o = | o = &
Engineering Function titaldlunisufjifnuuaznisinnisdeuings deraduimissneuiomes
P e @ aq
P3BdALINU HIS Ala
HIS &nunsawdseanitu 2 wilaAa 1) Console Type HIS uag 2) Desktop Type HIS &4

Console Type HIS Wunsuiinmesnildnvuiansdmiuiniuauguanisudn (Operator) faag

ldudumuriviiafiay (Special Operator Keyboard) Lieazainsan1sufjufeiu wihaauanwa

it
=i @

A8atu (2 Stacks Display) tiauszwdafiud fieingamaiivagiinauszuisauiau wwadu 2
wiinAo 1) Enclosed Display Style 2) Open Display Style d@u Desktop Type HIS fide

Aaufimas (PC) sily
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e General purpose FC

Ogpetation ~
Keybosd
Enginearnig heyboard Mouse Enciosed display styie
{genensl purpose PC keybcard) tgeneral purpose PG mouse) console ansemily
(n) Console Type HIS (1) Enclosed Display Style

B

(P) Open Display Style (3) Desktop Type HIS

E‘U'ﬁ' 1.6 HIS Display Monitor

2.2.6 Field Control Station (FCS)

FCS Wl controller Mifianiunu Plant Tagld 170 modules Tunisfumanwisiiiaes
ierhuAruA
%1 FCs flag 2 wiinfe
1) FCS for FIO wa KFCS, KFCS2 fia FCS #ildf Fieldnetwork /O Module (wiu ESB Bus, ER BUS)
Tunsifeusiasewine Field Control Unit AU Node Unit %’f&ﬁiuﬁ“mmmmzﬁm%’mn’hﬁa
Compact FCS for FIO w38 FFCS Tngdwiidiu FCU agimagiu Node Unit
2) FCS for RIO %8 LFCS, LFCS2 fe FCS #ild RIO BUS (Remote Input/Output Bus) Tuns

WiauRasE1iNg Field Control Unit U Node Unit
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[
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' b yount |
I I
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' } ﬂ:ﬁ i ! !
C Ul pR Ep ' 1
17 T I
N T | |
JERR | .
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g‘d’ﬁ' 1.7 Field Control Station Configuration
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2.2.7 Field Control Unit (FCU)
FCU 38 FIELD CONTROL UNIT Usznaulumia CPU , Power Supply , ESB Bus , V-Net

Coupler Unit wagluunajuenail Battery Lilodnsadlyl, 1/O Slot (FFCS)

- Pawer ant § FHD oty VaerlE
~ EGE bus master intaitace cand 4
~* Processar cand

ECABE ESB bus conpler {Note) CT48E CPU mwdnle Power supply unit

(n) FIELD CONTROL UNIT %84 KFCS () FIELD CONTROL UNIT 984 FFCS
sUfl 1.8 Field Control Unit (FCU)

2.2.8 NODE UNIT
Node Unit Usynauaay 2 Uszam Ae

1) LOCAL NODE flu Node ﬁag'ma’l,u Cabinet Weafiu FCU Wansaiu FCU uasudas
Node Iaglt ESB Bus Usznausis Power Supply, ESB Bus wag I/0 Slot Tnasassuldiia 8 Slot
2) REMOTE NODE tliu Node fignsiaviaseanly fasseglu Plant 14 ER Bus Tuns

\ausaiu Local Node Uszneuse Power Supply, ER Bus wag I/0 Slot lnasesiulaia 8 Slot

(n) LOCAL NODE (%) REMOTE NODE

JU#1 1.8 NODE UNIT
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2.2.9 COMMUNICATION BUS

Communication Bus Usznaumie ESB bus waz ER bus

ESB Bus W38 Extended Serial Backboard Bus 1fu Communication Bus ilditiausis
nwlu Local Nodes finagiiu FCU dedyayraulasseslnaan 10 wns 1Ju Dual Redundant (3 2
duitetlastunisviamevesdyao)

ER Bus w3a Enhanced Remote Bus i Communication Bus #ldfndeszwing FCU

AU Remote Node

‘ 10BASES - “Thicknet”

daleszurlnaan 185 wns lngld 10BASE-2 Coaxial Cable
dilaszurlnaan 500 was lagld 10BASE-5 Coaxial Cable

dilaszevlnagn 2 Alawns Taeld General-purpose Optical Bus

ESB Cable =g

£

4 EvERcn e

1
@
1
£

2.2.10 FIELD INSTRUMENT DEVICES

Lﬂuqﬂﬂizﬁﬁﬁﬂﬁwﬂu Plant Yiutnfinen Temperature, Flow, Pressure, Level, pH,

Conductivity, Moisture, Gas Analyzer, Position Sensor #1499 Waldsf W13 dmesluds

Controller wathamsiiwesiuluruinudduludyyia Analog 4-20 mA iaauAy

3U7 1.11 gunsal FIELD INSTRUMENT

gunsal FIELD INSTRUMENT #1499
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2.2.11 NETWORKS

Network Liudasmisnsdoarsiussniusazaiuues DCS Tnoudaily 2 wiade
1) Ethernet 1u Open Communication THidouseszning DCS Station Ly HIS, EWS fusyau
Supervisory (Sever) wialdlun1s Download Trend, Download Graphic wiansdearstu
sewiuAiesnouinnes
2) V-Net /IP \{lu Real Time Control System Bus l#dousasyning Station fu Controller lng

azdleg 2 Bus #1 Bus 11U Control Communication wslidaasszming Station ffu Controller
waz Bus 2 {uta Control Communication ua Open Communication iieifatlyyit Bus 1
Avzaduuld Bus 2 wnu d@w Open Communication tuaelddenisfu Exaquantum %38
Subsystem lagw1u OPC sever

vanewme : Exaquantum L Software fildlumsiinsisinanisvinauvesaunsal

(Data Historian) wiudastayaliitedanisldnu

DCS Server

v

Ethernet

DCS Station UM 1.12 @1 LAN (LAN

Cable)
U7 1.13 maitiaunasznine DCS Sever fu DCS Station lawld Ethernet

[

el =)
vm

(esaiioet]

= 2
Bus 2 <3 {g_}._a[i

wr ] o P
= 8 A

JUM 1.14 msfudstioyaves Bus 1 way Bus2 nwlu Vnet/IP
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WUUENYR ; 9uRuAlugaing

1. Yokogawa DCS Architecture

ESB BUS , ER BUS , Vnet/IP , Ethernet , FCU , EWS(Engineering Work Station) , Node unit ,

HIS | Field Instrument Devices , Remote node



2. FCU (Field Control Unit)

1)
2)
3)
4)
5)

I/0 Slot
Power supply
CPU
Vnet/IP

ESB bus
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Tuauit 2
Project Creation and Attribution Utility, Project Common Definition

ar ¥ et

1. daguszasd : 1. waligAnwilunuaunsoasnadusian wiounaimun FCS uay HIS 1ol
2. wislg@nwiluanadnlatswiaseqguadiusian
3. welvgAnulusuansnaunseialaianann System View 16

U Yy

4. wwalwrAnwnluauanusoadne Users way Operation Mark 161

U

5. weldAnwlunuidn Alarm Status 199

o Vef

6. tilelvgAnulusuanunsaimun Alarm Processing Table st
7. Lﬁa“lﬁé’ﬁnmimmmmsmﬁm Engineering Unit uag Switch Label g
2 mqwﬁﬁﬁm"ﬁ'm
2.1 PROJECT CREATION
System View o Tusunsuiigléanildasn project uielddnmstoyavas FCS uag HIS
WY N15AMUA 1/O Module, #3579 Control Drawing, @313 Graphic, ivius Pen Assignment 989
Trend WJudy
gilavadusamiuuiseandu 3 iade
1. Default Project : ol System View uaadaludilusianlu System View 137
Fudusesadrilusianteu fausaiiaduadausniiodn system View ﬁu%gmﬁmum‘iﬁtﬂu
Default Project wazau1sadl Default Project leites 1 Tusiaawiniu
2. Current Project : wlevn1sa$ns FCS Tu Default Project uwdawinmsnilvanluds
HIS w3e Controller @153 Default Project szAsuidu Current Project
3. User-Defined Project : 1{udunwad Default Project ¥138 Current Project laiaunsa

anluanluda FCS wia HIS a5ald 1lun1s Virtual Test wiadnsastioyasin Current Project

M1379% 2.1 ANAINTAUDI Project unasaiin
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Created the first time when the
Systant View sterte

Victual test with the FLS simulator. fas
[an be dowrdoided o the FLS of the < ., ;
Yes bt Difine Yes but Detine o
targat system.
Can be downlosded tw HIS Yes Ves
Mltipls projacts canbe created in = Y on

System Ve

2.2 FCS Folder waz HIS Folder
FCS Folder waz HIS Folder Talun13a374 170 Module, Control Drawing, Message Out,
Control Group Window, Overview Window, Graphic Window E?W%’Ué’;uﬁmﬁiagﬁf (User
Interface) weldluns Operation w&ag Monitoring
vieme : Operation \Junsdnnisfiuteyasaques Controller wunsusudn Set
Point, U5U Mode
Monitoring L“fJum':?LLam{fa;&aLﬁammﬁ@ AMMNTIILABS, Messages WAy

Alarms Status

‘gﬂ“?; 2.1 CENTUM VP User Interface

2.3 Common Folder

Common Folder 14lun1sa3s User tilafauun User Security, fviun Operation
Mark, fn%us Engineering Unit, fnvium Switch Label
2.3.1 User Security

\iasanlu DCS ﬁﬁﬂ%’mumﬂﬂi’mﬁaﬂuuamwia:ﬁuﬁﬁmﬁmm%wﬁﬁagmﬁa Operate
Waz Monitor iy \3139feariuun Privilege Level Thfuusas User 94 Privilege Level fia
WUgvaULlIANTS Operate Lag Monitor 1 3 5EAUALANTIN :

A1579% 2.2 AuaEnunInlulRa1sEAuYes Privilege Level
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Y auA N : ldeugid *1 : fdnsluns Operate way Monitor lunthwes System

Administration

Privilege level Monitoring Operation Maintenance(*1)
S Y N N
S2 Y Y N
S3 Y ¥ Y

2.3.2 Operation Mark

\humsimun Tag Mark uazAfluansuy Faceplate LﬁaLLﬂaﬂfjmw Operation Mark i
User fiaglusziulvumunsaldanulgtig Tnsaunsaimunssavvesldam (Prvilege Level) lu
N3kl Operation Mark i Operation Mark Builder

M99 2.3 giinvas Operation Mark

Y : @150 Operate 191 N : lad@1unsn Operate 16t
Security Levels Exerted by Privilege Level
Types of Operation Marls

Operation Marks 51 52 53
1 (Cornment Type) 1 ¥ Y h ¢
2 (52,53 Privileges) 2 N ¥ Y
3 (S3 Privilege) 3 N N ¥
4 (Operation Guard Type) q N N N
5 5 N X ik
6 6 N N e
7 7 N N Y.
8 8 N N N

1 Comment Type : User Privilege Level S1, S2 uaz S3 @m130%1n13 Operate g

2 S2,53 Privileges : User Privilege Level 52 uag S3 @1u1savinnis Operate Lot

3 S3 Privilege : law1z User Privilege Level 53 @un3aviinis Operate la

4 Operation Guard Type : a1z Alarm Acknowledgment fiansaviinasg Operate la
5 : User Privilege Level S2 uag S3 @unsaviinisoperatela

6 : Nz User Privilege Level S3 @131150%1015 Operate 141

7,8 : 1AWz Alarm Acknowledgment Miau1350v1n13 Operate 1o
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2.3.3 Engineering Unit

Engineering Unit Aavuae989 Engineering Ly BTU @ei51aunsa mvuanheldnmua

Engineering Unit Builder

2.4 Alarm Status
Alarm Status un1suanInIsLTRouan UL#A199984 Process UU Message Banner lu

WU User Interface fausnaiunsanvunduas Alarm vuansidivelidzmnsenisnsiadeu

dnuy

¥¢ FCS0101 Too Heavy Load
‘% FCS0101 Too Heavy Load
M PICc500 HH

UM 2.2 Alarm Status fiuansuu Message Banner

U
a1euAudA U Alarm Status e

OOP > IOP > IOP- > HH > LL> HI > LO > DV+ > DV- > VEL+ > VEL- > MHI > MLO > CNF

AN3797 2.4 Alarm Status Symbol

NR Normal
AR b DV Deviation Alarm +
ooP Output Open Alarm ;
lop High Input Open Alarm DV- Deviation Alarm -
10P- Low Input Open Alarm i T
VEL+ Velocity Alarm +
HH High High Alarm
L Vg L At VEL- Velocity Alarrn -
e RS0 Alein MHI Output High Alarm
LO Low Alarm
MLO Output Low Alarm
CNF | Connection Failure Alarm
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1
3. VUNDUNINARDY

3.1 PROJECT CREATION

3.1.1 . Ualusiunsu Centum VP System View 310 Icon # Toolbars U991 Desktop

31]'*71' 2.3 w1 Desktop 199 VM Ware

3.1.2 AAN Yes Waans Default Project

File  Eant View S HIS Help

ln] 8] 51 [P 1ie] mislelE SR 2
e o s

System View
(2 SYSTEMVIEW Nams |Trpe | Modied |
SystemView et
I
/N Defauk progat not found
s ! Creatn?

U 2.4 TalUsunsa System
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3.1.3 #wti Outline T@eu User , Organization uaz Project Information am3uf 2.5 91ty

ne OK
“Dutiine P : @ ﬁ
Set Project Information
1 CENTUM VP Software Information e e
Model [cenTurve
User fﬁdmln
Organization |Yokogawa . §

"~ Project Information

Training Project P

OK | _ Cancel |

U7 2.5 nil Outline teaimunteyavedlusian

U

3.1.4 A" Create New Project Iif’ﬂ,a"'fiaiﬂiwmLLa:Iﬂ'imﬂﬂammuﬁmmlugﬂﬁ 2.6
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S T = e e st

Name and Positon | Outtine | Conetant | Detaled Ssttng | Graptic | CAMS for HIS |

 Frost frRaT
“asmen :
[ECENTUMVR eng EF rojeet _ browse._ |

. [Centum VP Training Proeet
User authentication
e

_ Concet_|
Eﬂfﬂj 2.6 Wi Create New Project
3.1.5 AANTikou Detailed Setting WaInALaan Manually Reister Engineering Unit Symbol fiu
Manually Register Switch Position Label Rntiuna OK

- Create New Project i Lo

Name and Position | Outine | Constant * Detalled Setting | Graphic | CAMS for HIS

- ¥ Biznoslly Register Engineetng Urit Symbc

- ¥ Manually Register Switch Postion Label
- Plant Hierarchy ! ‘
Start Number i 1 m,i 1
| Masdmum Number of use 32767 ?

Number of in use (Number of Custom facilties} 1000(1000)

™ Display EF-PID in same style as PID {Use P.|D instead of GAIN.RESET RATE)
™ Do not allow online change of alam detection (AF) setting

¥ Enable advanced features of adting headsrs and footers for sef-documentation
™ Show guide line for aligring 1/0 area on FCS builder

[ Define tag name hierarchies

I Enable sheetdink on HIS

3‘1_]17'1' 2.7 Detailed Setting Tab

3.1.6 71 BKESysView Confirmation Box an OK



94

BKESysView e T

i &8 Any changes made in the settings of Graphic tab or CAMS for HIS tab
WY requires download project common section to all the HIS,

~ Any changes made in the settings of Detailed Setting tab below requires
downlead project common section and download tag list to all the HIS.
-Define tag name hierarchies

-Enable sheet-link on HIS

 —————

5Ul 2.8 BKESysView Confirmation Box

3.1.7 sequndmih Create New FCS Usanguiioadns FCS Folder Tnafmundayanuguit 2.9

INUUAGH OK

Type | Constart | Constart 2| Cersant 3| State Transiion | Line 1] Metwork ] Bt |

Type . - e ol i
ey A A T e eapr me—
| [APVI0D Duplesied Field Cortrol Unaor Vnet/IP and FIO, 13" Rack Meurtable Type} =~ g
i i
| Databiase Type
3_§C'=eneral Pupose __-_j E
| Station Addkess #
B (e ]
| Doman Murber i i
| Sttion Nurber 4 g
; ¢
] i
§

Aation Comment {Bober FCY]

Station Status Displzy f

Upper Equipment Name § i

Number of Cortrol Drawings &

Lok b oeed ||

gﬂﬁ 2.9 " Create New FCS

3.1.8 sunimih Create New HIS Usinnguéafmusdayanmugud 2.10 ileainee HIS Folder
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Create New s T — R
e PV R L e SRR
Type | Constant | Network | Detaled Setting |
L Tyee ]
i | |
.| Station Type ;; |
+ [PC with Opershon and Montong Functions i B
Station Address e T e c R ]
Domain Mumber 1 3: : §
it £
Station Number T i i
i | Mumber e i ]
! Staticn Comment |{Engneering Station !4
| ias of Sation . I
Station Status Display | ]3
Upper Equipment Name i o
e

sUft 2.10 Create New HIS

Y

3.1.9 TUiluau Network a1ntiussen Ethernet TCP/IP mmgﬂﬁ 2.11 9ntuAdn OK

e 8
Type | Constant  Nebwork | Detaled Setting |
¥ Vret1P
Corirol Bus TCP/IP Settings

| HostName  [MOTE4
| IP Address [17276 164
Subnet Mask (25525500

- Bthemet TCP/IP Setings ——— ———— |
| HostNeme  [HISO164

| 1P Addess  [152168.129.193 i

Subnet Mask  1255.255 255/0

Rever to inttial value ;

Eﬂﬁ 2.11 Network Tab Tu Create New HIS Box
3.1.10 %19 User-Defined Project Taansadnuiniilviaines SYSTEM VIEW wéwhauiuneu
WuualddelusiemduPROCESST Tusianlvsiiadsaziinamesmilouru TRAINT uAvtinvadlus

1AazLdy User-Defined Project
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ﬂ:@é Eﬂﬁf E_j x| & |B=@alm] 4

Create New P“ Project... 3 —
= ,.,..L.‘.‘j ~1Al Folders
AT RRRA

o e S R e e et §
pEn (] SYSTEM VIEW i

5 S R
@3 COMMON
- w3 Fesent
@] HIS0184
{31 PROCESST
B2 COMMON
w3 FCS0101
@) HISo164

Load Projec

Paste Cele ¥V

Toals 3

Project »

SR R s

=
.%i:r‘mmm:: Sed SRER VR P e

sUT 2.12 a$19lUsi9m PROCESS Tu SYSTEM VIEW

3.2 Project Attribution Utility

Project Attribution Utility 18ulusunsuildlunisiiuvieaulusiaasanain System
View wavawsadousiinvadusiaals Tnsmsazdhlusunsy Project Attribution Utility tiu
1319193UA System View fiau
3.2.1.m3aulusianaenainSystem View
3.2.1.1 Un System View uduilla Project Attribution Utility 21nwih1 Desktop lagfind Start
kA uswn sy

U213
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P
¥
_Autodesk

Ge Yokegawa Glokal Engineering
y Tool

el
}{ * Microsoft Excel 2010

s | Administrator
w‘j MNotepad

| — S ———— Documents
Project's Attribution Utility

Pictures

Vf"] Microsoft Visic 2010

Document Map
¢'JZ,> Paint
@ License Manager

."A APS Viewer

! @ Internet Explerer
L.

»  All Programs

Music

Camputer

Control Panel
| Devices and Printers
| Default Programs

Help and Support

’ Seirren progrms and files ) £ Eﬁm i
g‘lJ“?l' 2.13 1Um Project’s Attribution Utility
3.2.1.2 fivthnisudaiiew Utility To Change Project’s Attribute Taan OK

Utility Ta Change Project's Attribute ﬁw

& Do not use this utility program for a project shared by multiple users, A
4 !’v,, fatal error may occur.
Before changing the project contents, make sure that no cther users are
accessing the project.

L 1
OK é‘ Cancel i

5U# 2.14 wih Utility To Change Project’s Attribute

3.2.1.3 1danlusiam PROCESS1 uaanm Delete waana Apply a1ntiuns Exit udiaealn System

View aziiiudlusiiaiugnausanain System View L3ausasuen

B Uty To Change Prosects Attobu
i Propcts
i ]Pm,m Name Location Project Attribute i
| L TR e VO ENTUMYPYeng¥BEProjeo TR, Detault Project
JEAPROCESSL ¥ putating Of Project Detined Project
! Delete Project
| FROGESST e
mmmmmmmmmmmm G121 TRAINT
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5U 2.15 n1saulusian PROCESS1 881910 System View

3.2.2 nsifinlusianly System View

3.2.2.1 1 Project Attribution Utility 91nifunn Register

I Uy To Charge Projects Arnse 18

1~ Projects - -
Projct Nams Location . ... Project Alidate
| HATRAIN CHCENTUMVFYene¥BKProjsctV TR Default Fraject

ProjoctNeme  [FROCESS (I |

Project Atiribute
€ Delault Froject © Current Froject & User Defined Project

gﬂﬁl 2.17 w1 Registration of Project

v lu Systemn View L38uU5a8uan

¢ (1) PROCESST i

5Ul 2.18 Tustaanelu System View

3.3 Project Common Definition

3.2.2.3 Un Project Attribution Utility ud10n System View asiiudilusian PROCESS? leign
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Common Folder Wulwaimasfiistldlunisadng User, AMnun Operation Mark , g
du03 Alarm , AMMuUAENgineering Unit
3.3.1 User Security Builder

User Security Builder Tlun1saine User uaziwunszau Privilege level dwwisu User
essnluszuutiuonadifldunnimids  Fedostmupiusaslituasnsaing  Operate
waz Monitor leideszauluu

3.3.1.1 Walsunsu System View udiUalwainas COMMON Tu TRAIN1

All Folders
R | SYSTEM VIEW

# _j HISO164
@1 {21 PROCESST

5Ui 2.19 TWawmas COMMON Tultian TRAINT

3.3.1.2 Double Click 71 UserSec iifaiilanii Security Builder

lee Edlr \mw Tools Load Project FCS HIS Help

Im| @ x]¢ 0@ +] 6] ulelmim 2EER A

Al Folders ?opm-d Folder : COMMON
1) SYSTEM VIEW { Tyoe | Modfied
14 TRAIN om:r Harm Prorty 2017/10/25 11 14
@ 3 COMMON ._,]th&ef_abeu Alarm Status Character String 2017710725 1114
# ] FCSon 6 M Tl Hamn Processing Table 261710435 1018
B (2 His0le B ek StsLabel Block Stetus Character St 2017/10:25 11 14
8 & PROCESS] 5 CustomFlant Fiant Hersrchy F1TA16:25 11 14
JEngling Engineering Linit Symbol 2007710733 16 52
instLasbel Swilch Posiion Label 201710420 1103
) OpeMarkDef Operation Mark IG5
Station Corfiguration X172A10N1321
Status Change Command
System Foed Status Chara
Tan Mo Limeins

'
=1

U1 2.20 i COMMON Folder
3.3.3.3 #inth Security Builder ildtoyaniunissil 2.5 mindutufinudTn Security Builder

517 2.5 A1319N13AMUR User Security Level 183 USER1, USER2 uag ENGR1
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No. User Name | User Group Privilege Levels
5 USER1 DEFGRP S1
6 USER2 DEFGRP S2
7 ENGR1 DEFGRP 53

View Tools Wundnw Help

',@@J sml@)- | [T o

| valid Uaer]User Groupl

No.| User Name  |User hxoup'?rxwzlsge Levels! Set Automatic User Out Tims ]A&fbmaizic -

2 18
OFFUSER s1 NONE
i

2 | ONUSER DEFGRP 52 NONE

3 | ENGUSER DEFGRP a3 NONE

EROS DEFGRE 81 _ NoNE

{user1 DEFGRP s1 | NONE
¢ luser2 DEFGRP S2  NewE

| REEES AR RT  NO—

3.3.2 Operation Mark Builder
Operation Mark Builder lt#Wariwun Label, &u84 Operation Mark kagfiimuaii User
seaulwutnananmsaiunieau Operation Mark 1o

3.3.2.1 {Ualusunsy System View udnUalvlainas COMMON Tu TRAIN1

i
=5 {:3 SYSTEM VIEW

i @ 21 HisD16
- {_3 PROCESS1

sU#t 2.22 Tawmes COMMON Tuluian TRAINT

3.3.2.2 Double Click fi OpeMarkDef oDt Opera’uon Mark Builder

Te f96 View !m

B b Syl

alm) @) U Dein] e wishel #fEm ol
'ﬂo&m ; Tered oo LOMLEA
23 1 TSYER VEW Hag | fre
w5 TRAN f%' o Frerty E 3194
123 DOMMIN i St i g AT 14
ain) FEE0ISY P S Labde %
B A Boak Seus Crascter § i
&) PRocess: Pavs tancreny i
N

Ceaabie Mas

Bt g Lawamnd
Srstam Tuns Usin Darn
Tos Navte Hheasty
Secumy

U7l 2.23 Wi COMMON Folder

Y

3.3.2.3 #iwi1 Operation Mark Builder Wild?ayamunianan 2.5 9antutufinuaala Operation

Mark Builder
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M13199 2.5 M51NI3AIMUA Operation Mark Waz Tag Level

Tag Label

.__j FlEe Edit View Tools Window He[p

No. Tag Label Color Tag Level Install/Remove
1 CAUTICON Yellow Comment Type Ali Privileges
2 MAINT CYAN 52,53 Privileges 52,53 Privileges
3 ENGUSE RED S3 Privilege S3 Privilege
4 CALIB BLUE Operation Guard Type S3 Privilege

sim2,,J__j_xi-iai»»Ir“i

Tag Level

HAINT

ENGUSE

CALIB

: OPMARKO7

OPMARKO8

o mj';»a;-;m; o JHA'_ w |

10 lopMarr10

: i AU‘I‘ LON

E OPMARK06

| OPMBARROS

Comment Type

32,83 Privileges

33 Privilege

Operation Guard Type 53 Privilege

hommenb Tyne
Comment Type
Comment Type
Comment Type
Comment Type

Comment Twoe

All Privileges
82,83 Privileges

83 Privilege

all Privilege:
All Privileges
All Privilegeé
All Privileges
All Privileges

All Privileaes

Hessage’

U7 2.24 w1 Operation Mark Builder

3.3.3 Alarm Processing Table Builder

AETERT T f 5
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Alarm Processing Table Builder Wumthisldlunmsimuadass Alarm vivelazain

A9n15 Monitor

3.3.3.1 UalUsunsu System View uanUalvainas COMMON Tu TRAINT

AiFolders

=) SYSTEM VIEW
= {71 TRAINT.
1] FCso1m1

. E 0 HISD164

@ ) PROCESS1

sU7i 2.25 Trlawo$ COMMON Tultian TRAINT

3.3.3.2 Double Click # AlmTbl iifeidantising Alarm Processing Table Builder

: = ._j; = _f’.‘.j
A Folders ned Folder : COMMON
| =100 SYSTEM VIEW Name | Type | Modfisd
= (3 TRAINY B A Alarm Priorty 2017/10725 11-14
| 613 COMMON E ) A SisLabel Aiam Status Character Stina_ 2017/10/25 11,14
- BEL] RSO0 o4l Aol ) } Mam Frocessing Table  2017/10/3010:18,
-] HIS0164 g Bk St Label bock Status Lheracter Stn - 201//10725 11014
# (3 PROCESST £ CustomPlart Plant Hierarchy 2017/10/25 11:14
2] Englnt Engineering Unik Symbol 2017/16/30 10:52
] instLzbel Swich Postion Label 2017/10/20 11:03
) OpeMarkDet Operation Mark 2017/10/30 10:05
2] StriCoet Station Corfiguration 2017107311321
ﬁ StsChange Status Change Comnmand 2017710725114
MSySStsLabel System Fixed Status Chara 2710251114
B TagHeDel Tag Neme Hisrarchy 2017/10/25 11:14
{1a] UserSec Securty 2017710725 11:50

3U#l 2.26 Wi COMMON Folder
3.3.3.3 w1 Alarm Processing Table Builder Tﬁld%’a;&ammmiwﬁ 2.6 PNTUTNUETR
Alarm Processing Table Builder
15197 2.6 ASRURETBILAaY Alarm Status

#n 9, 13, 14, 17 uay 18 A4y NR, HH, LL. HI wag LO Alarm 284 PID Block

Bit Number Color [5] Alarm Status Color
Bit9 Yellow Green NR Yellow Green
Bit 13 Magenta HH Magenta
Bit 14 Magenta LL Magenta
Bit 17 Magenta HI Magenta
Bit 18 Magenta LO Magenta
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(Eismrtamrcnmning
Colexis] el | Frieritzia) catorfay 4 eviorisyie)
Low-gricrity Alarm Blue Alarm Logging Only
Low-pricrity Alarm Cyan Rlarm Logging Only
Suedium-priority Alarm Low-pricrity Alam  Jifcrean Alarm logging Cnly
edium-pricrity Alarm Low-priocrity Alarm Red Alara loggirg Cnly
IHsdivm-pricrity Alarm Low-pricrity Alarm Fad Alarm Lagging Gnly
Hediwm-prisrity Alarm Red Low-pricrity alatm Ped ARlarm Logging Only
3 ud;m—pzuiarny Alarm [l Red Low-prisy Alarm Red Rlarm Logging only | [l Magerta
dium-priority Alarm Red Law-priox Alsrm Red Alarm Logging Only , Magenta
Red Low-pricrity Alam Rad Alarn Logging cniy |l Rea
v edium-pricrity Alazm Red y Alazm Red Alarm Logging Only ’ Red
2’;:3 aky hedivm-priccity Alazm il Red Alag ded Alerm Logging Only ( Magente
priorizy Alarm il Red Low-priority Alarn Red Alamm Legging only ! Magenta
Hedium-pricrity Alamm Red Low-prierity Alarm Hed Alarm Legging €nly Red
. ¥ Red Low-prisrity Alarm Red Alara Loggirg Cmly i Red
P ' "

E‘U‘ﬁ 2.26 w1 Alarm Processing Table Builder

3.3.3.4 Double Click #i SysStsLabel iola System Fixed Status Character String Viewer

File Edit View Tools Load Project FCS HIS Help

2@ Al

il | E-j X| ¥ [ les] 4] el
Folders Folder - COMMON

) SYSTEMVIEW | Type | Modfied
=19 TRAINT Plam Proriy 2017/10/25 11:14
—3 COMMON Alam Status Character Sting  2017/10/25 11:14
] FCs010 Alam Processing Table 201710430 10:18
B HISGI64 Block Status Character Sta  2017/10/25 11:14
& L] PROCESS? Plant Hierarchy 2017/10725 11:14
Engineenng Unt Symbal 2017/10/30 18:52
Switch Postion Labal 2017/10/20 11:03
Operation Mark 2017410430 10:05
Station Configuration 2017/10/31 13:21
- Wa bl DR A4

RN

AT |

AU TN
2017/10/25 1150

@UserSec

SUt 2.27 wih COMMON Folder

3.3.3.5 Aanfiunu Alarm Status &unail Bit 9, 13, 14, 17 uaz 18 fedudnual Alarm fsile
Muundly

Y]

o = =i ad o
M15197 2.7 as1adisumey Alarm Status NU @VNNIKLA

Alarm Status Color
NR Yellow Green
HH Magenta
LL Magenta
HI Magenta
LO Magenta
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53 Ple View Windon Help
5&[&

§ Selection | ., stn:u: Black Made| {8lock status| Alarm Status Alarm Flashing Status|Alarm Outp
| Ttem wame §
: " pip Eu—mni 'ABSETU | m)ar.&*] ue |catey | sap | AR || AN
4
CAL ..AL CRL CAL CAL AL CAL CAL CAL
R NR NE HR W NR NR NR
oop YOP cor ooP cop oce oop
Icp i0oP 107 109 p el e 102
10P- {OF~ 1oP- I0p- ToP- Ice- 102~
i3 NPL3 HFLS TRIP HaaMm
i LL vz
1 uT8
1T El EMST HI END MAIM
Ao Lo o PRE

‘lJ'ﬁl 2.28 ALarm Status Tab Tu System-fixed Status Character String Viewer
3.3.4 Engineering Unit Symbol Table Builder
Engineering Unit Symbol Table Builder tfiumindildlunisfmvunuiizens Engineering

3.3.4.1 \UnlUsunsu System View uaalalwanas COMMON Tu TRAINT

Wi o
1] SYSTEM VIEW
=00 TRAINT

e AcoMMOT I

{3 Fesmel
{3 HIse164
{7 PROCESS!

sUTt 2.29 Tawnes COMMON Tuluian TRAIN1

3.3.4.2 Double Click 71 EngUnit iieilamin Engineering Unit Symbol Builder

Help .

| nlelaE 2w A

ed Folder - COMMON
| Name | Type | Modfied
E?;ﬁ}impn “Aam Priorty 2017710725 1114
1Bl AmSisLabel Alam Status Character Sting  2017/10425 11:14
eﬁ*,‘f]mmm Alam Processing Table 2017/10/30 10:18
(B pktstabel Block Status Character Sti...  2017/10/25 11:14
[FAC stom P PRTAINIEIL14

i instlabel 2017710730 11:03
§ __]o.;»aMa«Def 2017/10/30 10:05
_@‘:}anwf 2017710731 13:21
| SteChange Status Change Command ... 2017/10/25 11:14
Bl SysStstabel System Fixed Status Chara . 2017710725 11:14
ET&QH&'DE{ Tag Name Herarchy 201718/25 1114

&_]Ij*erSec Securty 2017/10/25 11:56

SUTl 2.30 wif1 COMMON Folder
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3.3.4.3 finth Engineering Unit Symbol Builder AAN7ALAU No.129 - No.192 udild “BRIX” i

2
]

129 uag “BTU” 0 130 walitu Engineering Unit Tviaifiuun a1ntutuiinuaale Engineering Unit

Symbol Builder

= Engineering Unit Symbol Builder - [PiTRAINL sité.;s;,;%Un‘n.ecﬂ
| Ma) Fite Edit View Tools Window Help
= e e e R R ]

ééséém% No.l - Mo.64|Ne.65 - No.12} No.123 - No.192 N.183 - No.256)

i?

SR T -
e

Specify
Engineering

Ingineering Unit Symbol No. Enginesring Unit Symk”

Unitc 145 161 |
kol 146 R : 162 5
Tani 163 |
Ramu g 184
149 LY
150 166
151 167
e i ke L W

3 ; A

Uil 2.31 Engineering Unit Symbol Builder
3.3.5 Switch Position Label Builder

Switch Position Label Builder 1flunisdwmasmumisasdonuiuansoguu Switch
Tme Switch position labels fumiiad 1 iU 2 ldanunsaasunioauld waz dumisd 3 9 13

vJu Default Value fifmusliaranuiuansnisaiunsnsuasne Switch laadumied 14 Judy
ity

3.3.5.1 \UalUsunsu System View uanlalwamas COMMON Ty TRAINT

All Folders
{7 SYSTEM VIEW
B0 TRAIN e
R ] COMBON|
@] FCSa1o
- HISD164
# {) PROCESST

sU#l 2.32 Tlawmas COMMON Tuluian TRAINI
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3.3.5.2 Double Click 1 InstLabel \iieidantin Switch Position Label Builder

Ji«i__I x[s[rlelm] 2]+
|A} Folders
=] ...J SYSTEM VIEW I Type | Modfied
Harm Priosity 201710728 1114

Mam Status Cheractsr Sting  2017/10/25 11014
Harm Proceseing Table 201710730 1018

Block Status Character Stn.. 2017/10/25 1114
2017/19/25 1 la

Plant Hierarchy

T B Q17 ‘s
I ]0peMarkDet  Of 2017107301005
) StaConf Station Confiquration 201710311321
ﬁmaw Status Change Command ... 2017/10/2511.14
BAr o~ ~ . ~ rre s o™ N LT

U 2.33 Wi COMMON Folder
3.3.5.3 finth Switch Position Label Builder lddiaya Instrument Label nmuansnail 2.8

INUUTUNNLAIUR Switch Position Label Builder

A1919% 2.8 M99 Instrument Label

Bit Number Label 1 Label 2 Label 3 Label 4
Bit 14 TRIP NORMAL
Bit 15 LOCK
Bit 16 START STOP
Bit17 RESET

| Label 1

EE e

No.| Label 1| Zabel 2| Zabel 3 |Label 4|

10/

11

12

13|

S14

15

16

B

18

13

PAUSE
up
RUN BAUSE
NN P
TRIP
'LOCE.
START

RESET

(PATISE.

START STOP
DOWN UP
STOF RUN2
RESTART. START2
NORMAL i

i

g
STCP g

20

Message I

sUTt 2.30 wih Switch Position Label Builder



WUUHNYR

1. TviauTuslam PROCESS1 panain System View

107

Delete Project
FROCESS1

Projects — - - -

Froject Mame | Location _ = _ Project Attrbute [
E_J_TRA]NT C¥CENTUMVYI B Default Project
ZUPROCESS]  C¥q | et Defined Praject

|

Pegister I Chanee |

Delete

| Exit I '

» e

5U 2.35 aulusian PROCESS1 Tu Utility T

Create New Project

| Norme ans Posten | Outine | Constort | Detaled Setting | Graptve | CAIS for HiS |

| Posten

| ECENTUMV eng BiProjedt
| Proyact Comrent

| [Contum VP Teaing Froea]

Browse |

| ool Project I

User suthentication
7 Use Windows user names 3 HIS user namee

T e e e

o Change Project’s Attribute

2. Wasslusian PROCESS2 Tneimuadayaniu TUsian TRAIN

L Cened ]
L

5U# 2.36 @$13lusiam PROCESS2

3. fiwium User Security Level Tiiulusian PROCESS2 anun1519d]

3197 2.9 m31ansivum User Security Level 183 User Tulusian PROCESS2

No. User Name User Group Privilege Levels
5 USER1 DEFGRP S1
6 USER2 DEFGRP 52
¥ ENGR1 DEFGRP S3
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Tuaui 6

Graphic Builder

2 2y

1. daguseaed: 1. wlalWfAnwiluauiin Graphic Window

i}

3 ey

2. ebigAnuilunuiinaiesdionlilunisai Graphic
3. ileligAnwluauaansaaiha Static Object 1

4. Lﬁ'a'lﬁ@'ﬁnm'lwummma%"m Dynamic Object 1§

5. wialvgAnyrlusuanunan Link Graphic fu Parameter Aaql

2. npwijitigates
2.1 Graphic Builder
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3.2.1 Double Click 7l GRAPHIC-1 wilaillawih Graphic Builder

[Brened Folder : WINDOW

MName i Type

CG{)N}‘! Graphic
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5U7 6.14 Fill Tab 984 Rectangle

114



115
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5Uil 6.56 Data Character @w3Uf1 Process Variable

3.4.10 @319 Data Character d@wsuneans Mode lasdmasn Data Character duwsAuwalsanntulsu
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Send Backward

Alignment
Distribution
Rotate

Flip

2 i
E'Jf"i 6.61 N13 Group Data Character

3.4.13 91nUUARNUMUANABN Properties

= - i = - 2 v
5U% 6.62 1Un Properties 984 Data Character 9 Group \38U388UL&7
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& o g : - w <o Yoy .
3.4.14 nYunImMuA Local Binding Tu Generic Name Binding Tab mudayanfimunliuainin Change

U

Generic Name Binding Tab
Define Local Binding : Check
Generic Name : STAG
Value : FIC200

Generic Name Sinding;’g | Modifier

Set No. % o 3 i
et i
Comment et LIS | i
[ 43 RN " - = 1
B {4 Define Local Bindings
? Generic Name  3TAG Valpe FIC200 )
;L s A R
e | Type Object Name Coordinates Generic Nam:  Initial Value Treat As Character l
I DataCh DataCharact 215205  $TAG

DataCh  Datalharact 215245 $TAG £l

i

- {Dm:h DataCharact 213225 $TAG
\
1 DataCh DataCharac 215265  STAG O

'
=

U 6.63 v Local Binding Tu Generic Name Binding

3.4.15 finaa Data Character udnemugUaantiuimun Local Binding mugudl 6.64

Generic Name Binding Tab
Define Local Binding  : Check
1 Generic Name :STAG
| Value : PIC500

Generic Name Binding Tab
Define Local Binding  : Check
Generic Name :STAG

Value :LIC200
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= v as €
5U7 6.64 @314 Data Character &wiugunsal Field Instrument

3.5 Push Button

Nooa @ oo i o ) I a
Push Button {ulusdiiaiaiiedali Pump viauwiedald Pump weavinau

3.5.1 @374 Push Button w4 Start laeiUalwaines Buttons and Data Display Controls Tu Stencil

3‘1]171" 6.65 \Unlvlainas Buttons and Data Display Controls lu Stencil

3.5.2 AN Push Button wa1a1nu1319u Canvas

Domain Contrals

DataCharacter
el R s ——

- PushButton
3§ Donmn Contegld - =20
TouchTarget
Domain Controls ".1 I. !

'i‘tJ‘f'i 6.66 #5714 Push Button

3.5.3 AANYIM Push Button waaden Properties

g'dﬁ 6.67 \UA Properties 484 Push Button

3.5.4 ATvuR Position Way Size w84 Push Button Tu General Tab mug‘dﬁ 6.68

PushButten

Ob]em Name PushButton0

4 i Posman




136

3.5.5 Avuatenmiiuaniuu Push Button Tu Push Button Tab mugﬂ'ﬁ 6.69

[¥] With Bumination

E‘Uﬁ 6.69 Push Button Tab w849 Push Button

3.5.6 fmunIUIALAEHEUAYTEIFISNYIUY Push Button Tu Font Tab mwgui 6.70

Aparajita
Arzbic Typesetting
Aial

| Sample
"

jﬂﬁ 6.70 Font Tab a4 Push Button

3.5.7 fimua Function Type 984 Push Button Tu Function Tab sugui 6.71

Select Source

Link Function J
R T S S S

Function Type Instrument Command Operation

Data Type !F;ccﬁ: data
ot STAGMY

gt Wi hmonision ————-
Command Data 3 o

§
{_ Creckwhen input
A R £ SR b AT ALY
Pr

Drata Type

Conditional Fermula
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5U7 6.71 Awuadoyalu Function Tab w8 Push Button

3.5.8 @313 STOP Push Button lasmsdmaan START Push Button &&7779 91nturiwun Properties a)

2

auanimuali

General Tab

Pasition : X = 220 ¥ =d12 N iFm(TDis lay i Funct:i;n‘ Generic Name Bindéné
Size : Height = 40 Width = 80 || Object Name PushButtond

Position J
Push Button Tab

x B )y B

Label Text String: STOP

o8 B DO A 8

Size

Faight E_:_ 40| width & 8

SEl kb s B e e

Function Tab

Function Type : Instrument Command Operation
Data : STAG.MV

Command Data : 0

PushButton PR T e e s : AL
: = | General | Pusheution | Font | Display jeneric Name Sinding { Nedther { LLT il
uEen;rAaIﬁPusaeunon me\t g Display l Functicn | Generic | :;% Saunee s
o S == I soeasoue 3
| Label Text String sTon e ——————
é — . - e = FQH[IID"ITYPQ !lﬂdrumml(.ummmd@permn
] Text Wrapping [wra? v] Oata Type Epracmdéia
% Text Alignment ]CEMEI : "E Data S%.(GMV _V _
-' R
Command Data )]
T Check when Ingut =

U7 6.72 fivum Properties ¥ad STOP Push Button

3.5.9 Group START Push Button way STOP Push button Tasn1sideniia 2 duudaednumainduden

Group



Release Linked Part

fﬁsmp -

Bring Forward ’
Send Backward »
Alignment ¥
Distnbution r
Rotate v
Flip 3

31.]17% 6.73 ¥i1n3 Group Push Button W 2

3.5.10 ABNY777 Push Button u&a1den Properties Wifarivum Local Binding Ty Generic Name Binding

Tab I wundayaniugui 6.74 3niundn Change

K 1] setbame |

] Define Local Bindings

fushBu Pushutionl 220375 STAG
| PushBu PushButtont 220412 STAG

31]17; 6.74 fwun Local Binding v Push Button 983 Pump 1

Generic Name  3TAG vaie  PMP-104 || Change j
" | Teeat As Character
| Type Object Mame Coorcinates Generic Nome  Intial Valse

i
A

TrestAsCharscter
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3.5.11 @379 START/STOP Push Button d1w3u Pump2 Tnan1sAnaan START/STOP Push Button Wi

ML Local Binding AU 6.75

Set No. & 1! SetMName
SURPE—- e |

Comment i

R

| Define Local indings

Generic Name  $TAG

Value  PMP-1OL

Type Object Name Coordirates Generic Namw  Initial Value
PushBu  PushButtont 850,660 $TAG PMP-101
;‘ PushBu  PushButionr 850,687 $TAG PMP-10L

[ ¥ eat &s Character

Treat As Character

i

31]175 6.75 Amum Local Binding 11 Push Button a4 Pump 2
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3Uit 6.76 @¥19 Push Button ¥y Pumpl kaz Pump2
3.6 Touch Target
Touch Target I.'l‘J‘lJn'i'iEl"i’Nﬂ'iaULﬁalﬁ Object 'Luniauﬁ.:unmmﬁu Shortcut Tunsiia Faceplate

3.6.1 @374 Touch Target w84 Pump1 Tnoilalvaiaes Buttons and Data Display Controls Tu Stencil

%) Mator
(¥iPipe
) Pump
() suntch
v Tank
() Vaive

E‘Uﬁ 6.77 Walwawmas Buttons and Data Display Controls Tu Stencil

3.6.2 \@an Touch Target L@1@1NU1IN9UY Canvas



gﬂﬁ 6.79 Usurunuas Touch Target uduiln Properties

3.6.4 fwuA Function Type wazfivualiotasdyaiifnan1saing Shortcut Tutos Parameter 404

Function Tabmugﬂﬁ' 6.80

PP NS

Select Sourca i w

N

Function Type CollWindow . . SR ‘]
Window Name Eaceplate oo s Y § SR ']

(1 Speafy Window Size
Vindow Sire |3arge Size

g‘d"fﬁ 6.80 fnug Link Function w84 Touch Target #13U Pumpl
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3.6.5 8311 Touch Target 184 Pump2 laefnaan Touch Target 484 Pumpl wd177198 01U Wisy
Parameter

vJu PMP-101 mugﬂffi' 6.81

Link Function

Function Type {cauxmdw : R i

Window Name [Faceplate

Parameter PMP-101

1 Spec ﬁnszﬁaze

Windaw Size i Large Sze

gﬂ'ﬁ 6.81 finvum Link Function w84 Touch Target @11y Pump2
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3.7 Soft Key

Soft Key uwwilau Shortcut vasth Graphic Lﬁaﬁaﬂﬂ HIS Window #3a Faceplate #1499 lngaz

agmua1sami Graphic waue

3.7.1 @30 Soft Key lnenUalviaied Buttons and Data Display Controls Tu Stencil

U7 6.82 Walviawmas Buttons and Data Display Controls Tu Stencil

3.7.2 \don Soft Key Wa2a1n117719uu Canvas

sUi 6.83 4513 Soft Key
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3.7.3 \awih Properties 984 Soft Key wdrlaveauras Soft Key mmg‘dﬁ 6.84 wav 6.85 latlUit Soft Key

Tab Ldon No. Mnean1saziindio uarRunwdeadlutes Labe Text String 91ntiumdn Add

Softey| | Font | Display | Function

AT

No.
TR S TR

Label Text String

LT

Text Wrapping

Text Afignment

() with Thumination

i Attach Guard
S P . SR - i )
1 |
2 Ll

i
Laetk

;
| No i \dd
: Delete
% Label Text String HEL [_Dekee ]
| Test Wrapping
k
| Text Alignment [ Centar ~
[T with lumination
b [7] Attach Guard
s
RN S 0 A PRI SRR T VNG L, B R R R TR e T TN T o ST Ny
Ne. Lal Guard o
[ 1 MAIN Falze
LA
L2 LEVELTUNING False i
{3 FLOWTUNING Faise
| [ 4 conTROL1 False i
|15 TRENDL False I
¥ 5 ALARM False i
47 nomE False g
s Fales {
| 2 st

5Ut 6.85 Add Label ls##u Soft Key ¥1 8



3.7.4 fivium Function Taaumaz Soft Key Tu Function Tab

Function Tab

1. Function No. 1
Function Type = Call Window
Window Name = Graphic

Parameter = MAIN

2. Function No. 2
Function Type = Call Window
Window Name = Tuning

Parameter = LIC200

3. Function No. 3
Function Type = Call Window
Window Name = Tuning

Parameter = FIC200

4. Function No. 4
Function Type = Call Window
Window Name = Graphic

Parameter = CONTROL1

5. Function No. 5
Function Type = Call Window
Window Name = Graphic
Parameter = TG0101

S e e e

 Caiit Window
Calt Windows
Calt Window
Calt Window
Call Wandow
Cali Frame
Execute the |
Lalt Window

144

Function Type
Window Name

Parametar

MAIN

Srvos
| Specify Window Size

Cenfiguraticn
Numberr Function

Calf Window
Call Window
Call Window
Call Window
Cail Window
Call Window
Tall Window
Call Window

e e W e

o

Configuration

{Mumber Function
1 Call Window
2 Call Window
3 Call Windaw
4 Call Wirdow
3 Call Window
] Call Frame

|3 Call Wintdow
g Cail Window

Sourca
Select Source s oy T
Link Function
Function Type |CaliBrme. . oo i "}
J v
f:ameh'ame . (FRLTOL - z :
View#1 AL
Views2 54
Views3 L
Viswet T
1 e, B A Bie
fonitor Humber | I 1 ¢

Source
Select Source [“@ Zutl 2 & !
Link Functon
Function Type \E“‘"IF"“"PW‘."
Pragram Name rotepad i
Bl Speafy Parameters
Paczmeter e

R e S DA

Saﬂxgy{rm:inupm Fundmn | Generic Namamdm

Cuﬂﬁgumtnn

Number 7fru;nchon o
i3 Call Window
2 Call Window

) Call Window
4 Call Window
3 Call Window

‘

(BT

Source
Select Source :HIS =
i Link Functien
Function Typa
Window Name

gﬂﬁl 6.86 UM Function wasufaz Soft Key Tu Function Tab
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6. Function No. 6
Function Type = Call FRAME
Frame Name = FRLTO1
View#l = AL
View#2 = SA

7. Function No. 7
Function Type = Execute the Program by File Name

Program Name = notepad

8. Function No. 8
Function Type = Call Window

Window Name = Help Dialog

3.8 Link Part Animations
Link Part Animations \Uunsideusatoyasin Parameter ffu Graphic #itsaina

3.8.1 lHan PUMP1 uélln Properties

-
"

U 6.87 1ia Properties 984 Pumpl

calt
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a 5 4 IR . 5 5 v o o o v a
3.8.2 ivun Local Binding Tnellu#i Generic Binding Tab waivuatayamuiimualiudandn Change

Generic Binding Tab
Define Local Bindings  : Check
Generic Name : SPUMP_TAG

Value : PMP-100

LinkedPart - Pump 17

¥ | efine Local Bindings

Gominc Name  SPUMP TAG

Tune  Dhiect Name Cnardinates.

£ Filldrez Pumpl 23931667

TRllArea Pumpl 23931657
FillArea Pumpl 23931667
Circle  Pumpl 238,313

8 PM?—IO&J 7

Valuz N Charge
Treat As Character
Treat s Character

Canenr hoam I hal Valie

SPUMP_TAC gl
(e s
SOUMP_ DA’ 2 i
$EU RP_TAC i

5UTl 6.88 fmun Local Binding 19 SPUMP_TAG

Generic Binding Tab
Define Local Bindings : Check
Generic Name : SPUMP_ITEM
Value C MV

" LinkedPart - Pump 17

| Genersi

s

Set o,

Comment

1¥) Define Lecel Bndings
$PUMP ITEM

Gereric Name

< Name Binding | Modifier i 1

value MV Change 1|

L TreatAs Character

£ pas
Filtves Pumal
Fildees Pumpl
Circle

Py 0 A6 6

239215

Fumpl

Type Object Name Cocrcinates Generiz Nami

Initial Value Trest As Craractar
P ETVT I TV TPT WY SO
FPUMP ITER
FPUNMP DR

FPUMP_TAL

PR 100

5U#t 6.89 fimun Local Binding i SPUMP_ITEM
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Generic Binding Tab

Define Local Bindings : Check
Generic Name : SPUMP_DATA
Value W

Type Object Name Coordinates Generic Nami  Initial Value Treat As Character >
Filldrez  Pumpl 23931667 SPUMP TAC PMP-100 [. :

22 B0 by AR 30 L SPUNMBTEL . MV o
T T T ——
gmm 6.70 fAMvun Local Binding 1 $PUMP_DATA

{ ' Comment S

f'f [¥] Define Local Bindings _ 2 3
| Genenchame  SPUMP_DATA ‘ggjgs_ : L%-l

! ‘ 71 Treat As Character

1=

% ‘

i

3.8.3 \d0n PUMP2 udaudnihauiuneudradulnaiiun SPUMP TAG 1fu PMP-101 , SPUMP_ITEM \Ju
MV uag

$PUMP_DATA 1Ju 2 wariuinuii Graphic Builder

Cermment | J

tl efine L;HJ Bindings 3 4

Gric Name SPUMP_TAG # Valye PMP 101 iig,i l;;i:_z. ,a : g

L_.J TreaL AL Chbtacter

e ¥ e M. Lonrrimates, Gonatic Mt mlnlial alun. .
g,( FillArea. Pumpz 92460267 spuﬁzw E.(

ckntas

fertin

e
T Detine Loca! Tindings:
Goan tpwe BEUNY_DATA valoe 4
L Treal A Craesaet

Gensric Name  SPUMPITEM Yalie MY Crange |
77 Tremt As Character

Tiype Obpmut Name Courbbes Goner s St Vohom Trmal As L atncten
MR Pumpl  WANIRAT SUMIIAC PMEICL

L Bl Rumpd  OSLANET BUMRSTE My

G g e B B e it LR

Treat As Character

Type ObjectMame Cocrénaies Genenichame  Ineal Value
Filees Sumpl  OMEOZAT  SPUMRTAC PREICI

UAOTAT . STIMBITEL MV ot

L b

Uﬁ 6.71 fium Local Binding 114 $PUMP_TAG, $PUMP_ITEM, SPUMP_DATA %84 Pump2
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3.9 Graphic Window Simulation

3.9.1 1Un GRAPHIC-1 Tu Test Function

@ GRAPHC-L MARHWINDOW X

UM 6.72 v GRAPHIC-1 W13 Link Teyaludiuinaqiiauioowd
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WUUHNYRA

1. @3 Line muguiinimuali

U 6.73 @$19 Line THfu GRAPHIC-1

v o v
2. @32 Valve muguiinvunalv

VLB © ansaviuvalvelaanisninyanil Valve ueuian Rotate

6.74 @514 Valve 1¥/U GRAPHIC-1

=

U

all
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3. @379 Instrument Symbol mugﬁﬁl 6.75 lawld Basic Shape Controls

Height = 40 Width = 40 (Bmdsnuazaenas)
Line Color = Yellow Green
Line Thickness = 2

Fill Type = Transparent

gﬂﬁ 6.75 @374 Instrument Symbol

SU# 6.76 @51 Instrument Symbol 19 GRAPHIC-1



