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ABSTRACT

NOWADAYS, INDUSTRY AND PRODUCE IS CONCERNED ABOUT EFFICIENCY AND
CAPACITY OF THEIR OWN FACTORIES WHICH PRESENTS IN COST, QUALITY, STANDARD,
SAFETY, ETC. IN TECHNICAL TERM, SUCCESS OF THOSE PURPOSE USUALLY DEPANDS ON
PERPETUAL MEASUREMENT AND CONTROL. THE SUCCESS WILL BEGIN AS FROM
INSTALLATION DESIGN OF EACH CONTROL SYSTEM, WHICH MUST BE CORRECT
ACCORDING TO TECHNIQUE, AND REGULARLY PERFORMING OF MAINTENANCE, TEST AND
ADJUSTMENT EQUIPMENT. THE PURPOSE OF CONTROL SYSTEM CAN BE DEFINED AS TO
KEEP PLAYSICAL QUANTITY WHICH ARE TEMPERATURE, PRESSURE, LEVEL, FLOW, ETC. TO
BE MOST CLOSELY TO APPROPRIATE VALUE

GOOD CONTROL COMES FROM CHOOSING APPROPRIATE CONTROL SYSTEM
ESPECIALLY IN PARTS CONCERNING SPEED, RELIABILITY, ACCURACY IN CALCULATION,
CONVENIENCE FOR WORKING AND MAINTENANCE. BASE ON THE ABOUVE MATTER, THIS
PROJECT SELECTS DCS (DISTRIBUTED CONTROL SYSTEM) TO CONNECT WITH
SIMULATATION PROCESS TO STUDY AND TRIAL DCS SYSTEM IN CONTROL PROCESS,
ACCORDINGLY.
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Signal Conditioners

Terminal Boards

Control Loops Data I/0

V
A
Y

TL] 2.7 STANDARD TYPE CONTROL UNIT CONFIGURATION
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INPUT/QUTPUT CARDS

INPUT/OUTPUT CARDS 1i8gj 2 ¥ilafia CONTROL /O CARD Hias BASIC I/O
CARD

(1) CONTROL /O CARDS :

mi'msﬁﬁf':mqmi'ﬂqnfhﬂuﬂ'mﬁ”’l%"lé’mm:nmiwﬁnfu gauunminlaynyes

A d 1] 1] ¥
Faimsaignmmuaildldmmsuneosves sLOT léun

I/O CARD MODEL
CONTROL ANALOG I/O CARD MAC2 AND PAC
LOOP COMMUNICATION CARD LCS AND LCU
STATUE [/O CARD ST2, ST3, ST4, STS, ST6, ST7
PUSHBUTTON INPUT CARD PSS
PULSE INPUT CARD PM1
ANALOG I/O CARD VM1, VM2, VM4

M54 2.1 CONTROL I/O CARDS

¢ & ¢ P ' P ¢
- MAC 2 uag PaCc mia Wumdawiianuquduiu 8 LOOPS Aenilimialag
4 d ~ : a 4 .
U MAC2 MiafezhimsAadaly FIELD CONTROL UNIT § 14 2 minsio FIELD
. [ d o [
CONTROL UNIT  Javsufoulusesnt 1 uaz 3 vwumndheile uaduily  FIBLD
a a o Py v d
CONTROL UNIT %1 DUPLEXED 9581IN70ARA4 MAC 2 mialaoinuaslusean 2 uaz
[} 1 13 1] ‘1
4 stnls e $lideamsmsdhanuuy DUPLEXED Adduingesn 2 uas 4 19
151
P ¢ daqy o A Y o
- Lcs mia dlumfan dmsumsiyen Toaiy YEWSERIES 80 INSTRUMENT
1 4
w38 Y5100 (fiu CONTROLLER %ilf SINGLE LOOP 4839 YOKOGAWA) A1U1TDARA
' & v A o
LCS mMin 3 miaranily FIELD CONTROL UNIT Tag LCS min 1 min sioitenToaiy
A 4 - o v d o
YEWSERIES 80 14$mau 8 in3eq desdesdnaal3lugesn 2, 4 uaz 6 mudny

[ -1 ] - I4 ] da I 4 - 0’& [] 9 3 .
EltJ‘l»ﬂiﬂﬂ’li!‘Bﬂ»lﬁ’le’lUllﬂ'ﬂﬂﬂ LCS MIAN¥eIny LCS NMIA ﬂﬂﬂiﬂg%&’ﬂﬂﬁﬂﬂﬂﬂ'ﬂﬁlm

5]
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“

FIELD CONTROL UNIT 9Uf MFCD (DUPLEXED)
a da ' d da
DUPLEXED FIELD CONTROL UNIT #587158031 MFCD lﬂu’zﬂﬂﬂun’lﬁ'ﬁ'ﬁ'ﬂﬂ

A4 a4 A &
msthauftefuanuideie 18lneluszunezlszneudis PROCESSOR CARD (335744
CPUs, COMMUNICATION FUNCTION laswdionnudn)  unasnefias (POWER
E d
SUPPLY) Wazmiadiniumsniungu 8unaasina (CONTROL /O CARD) 52u%3 RL -

y
BUS Iagvanuavziiednas 2 yn fegl 28

N\ Duat redundant AL-bus

(o) o] =
¢ Yy ¥

MFCDO dual redundant control unit

Power supply card

ProceSsor |
card | N33

Internal bus

{

—<-=1 Control analog /O card
ey ey
Gan [aE
Mag r1AC2
b ity
i I
¥ 7 Signal conditioner )l
MEXU
' NE-bus 170 expansion unit
% Y
2 '

51 2.8 DUPLEXED SYSTEM

dle cPU CARD ﬁaﬁmquﬁﬂmmnwieq (FAIL) adihnihiite
PROCESSOR #il¢11§s PROCESSOR wili asrawufianufianaia (ERROR) uasAsan
nuh cPu miadisestnduds  szuufeshimyTeudhomenaunuldun. cPu miaf
dissahimsaduquuny  Iay CPU Finehwihiiaauguezndunmediudidises milfy
gudsyauss cpu fidsesidaseiu CPU MnURY (BQUALIZE) aunsonsehld 3 33

[ cl’d
MNUAD
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(1) AUTOMATIC APC
[ d 4 o d y d @ v
doyafieglu  PROCESSOR  M13A Friihmhinuguezgndnasn g
o ] ar L wd A
PROCESSOR CARD sidhsessgdaludid ilisfimslvan, muwddeya uasms
RESTART PROCESSOR
(2) MANUAL APC
A o 3 Pt y ?
femssansndeyasn PROCESSOR CARD fivimthiiatunully PROCESSOR
CARD #7d1983 #28mM3 EXECUTE “ALL PROGRAM COPY™ 910 OPERATOR STATION
(3) EQUALIZER FUNCTION
- A4 o
Tuaamzmshaudnd Wedsyavsessuumsnsunuuuuteundy deyavsams
4
u <
muguiindudndonia  BASIC  PROGRAM  iimmufasumlaamsdnndeyann
¢ o d
PROCESSOR A7uAu 1U/g PROCESSOR dhsassziimahaumugii 2.9 Tasalsznouday

> o >
JUABUN 1, 2 1Az 3 mMudIAY

Control side
processor card

RAM RAM
cPU Data- APC N Data- cPU- Standby side
base base processor card
®
—3—: APC
—> : Equalize
Syomr Equalization| @___@ .
aed ared
| 1o

E‘U 2.9 DATA BQUALIZATION BETWEEN PROCESSOR CARDS

l Internal bus
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smacidenlugIuUess SOFTWARE

1. FIELD CONTROL UNIT CONTROL FUNCTIONS

fafdumsnIUAUYEY CONTROL UNIT Uszneufiemsniuqundn 9 fis ms3
aausuuuuileundy (FEEDBACK CONTROL), msmuqmmumﬁmfu (SEQUENCY
CONTROL), 91051 2.10 ugtesgiuuuyss CONTROL FUNCTION m’:‘muqnﬁuﬁmﬁg«
num":ﬂzagf‘lu FIELD CONTROL UNIT Wi STANDARD TYPE Uat ENHANCE TYPE
Tavanuansandumaniuguuuuileundy (FEEDBACK CONTROL FUNCTION)

4 v 2 -
sazmhimsnuguuuudIRuYy (SEQUENCE CONTROL FUNCTION) vzmilouiuna 2

BT

- FEEDBACK CONTROL FUNCTIONS

Harduvea mimuquuuuﬁaunﬁuﬁ” T nueEnsuFuRnIfUMIAILANILY
ANALOG  CONTROLLER  dalsznoudhomirouseans,  miigveamsfiuig

(COMPUTING) fhudu afduiossudygamnnndinsasudyaen (SENSOR) udnh
ﬂ'1ﬁ"umﬂ%’mﬂﬁUunﬁﬂ‘lﬁﬁmmmﬂgmﬂuﬁ'nutu:: LINEARIZATION, #imsudly, mssaw
foya miuarwaLazmInsIndndrygyouieu (CHECK ALARM) nmhdahinda sy
Aafdumsnunuuuntloundy  udadewadl Idldimedfuvaumindia (FINAL

CONTROL ELEMENT) musgiuilsd§uTusise (MANIPULATION VARIABLE ; MV)

(1) CONTROL INSTRUMENT

qunsefilshmiiiiaauny (CONTROL INSTRUMENT) Hhamiaeihmihitngn o
ssaszuniiansommuald @y fanugu wiedudndardaun dudu CONTROL UNIT
S¥iMun 80 CONTROL INSTRUMENT suiuSeenusofiosinunlfTaeass dnd
i fhusnauny 16 ¥iin, Wiusaama 10 g, 14 MANUAL LOADER 8 A Uz

a1 mTuniionatamaas M8 2.2 HAAISIUINYBY CONTROL INSTURMENT
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Oescription | Tyce Description | Troe

tnput Indicator PV Firs: Order Lag Unit LAG
input Indicator with Deviation Alarm PVI.DV Firsg Order Lead Unit S0 .
PIO Controller PIO laud-L_.:g U:J“ N _LOOL;:IQ
Samaling Pl Controlier PI-HLD D"",‘_““‘ C"" o Unit oLAvC”
PID Controller with Batch Switch PiD-3SW Hf—-nme ompe.n_sano v
Two-Positicn ON-OFF Controller -1 ONOF? Moving :“";’92 ‘*““U . R
Thres-Position ON-OFF Controller ONOFF-G Cumulative Average "'G . uNe
Time Proportioning ON-OFF Controtler | PID-T? Lm-Segment Funczian nit ey
PO Controller with Manual Reset PO-MR Calcutation Unit -
Blending P! Controller PI-BLEND Reoresentative Alarm Unit ALM-R
Manual Loader MLD 3atch Sat Unit BSETU
Manual Loader wi'zh input indicator MLO-PVI One-Zatch Data Set Unit BOSET-Y
Auto/Manual Station MLO-SW Two-Batch Data Set Unit 805272
Velocity Limiter [ vaLum Data Acguisition Unit | 20A
Rado Se Unit RATIO Twa Position Motor Control Unit MC-2
Autoselector ASHML Theee Position Motor Control Unit MC-3
Signal Selector SS-H.M.L . nk uoL
Oual Signat Selector SS-DUAL Unit Oata Lin
Three-Pole, Three-Position Switch SW-33 SLPC.SLCo

ree-Pole, Three-Position Switc .. WSz Inst " SLMC.SMST
One-Pole, Nine-Position Switch SW-91 YEWSERIES 30 Instruments i SMART
Data Set Switch, 14-0aia OSW-12 . <350.50cC
Data Sez Unit . ) OSeT YEWSERIES BCS Instruments ] SLSC.'STLO
Data Set Unit with lnput Indicator OSET-PY1
13-Zone Program Set Unit PG-L1]
13-Step Program Set Unit PG-S13

#1514 2.2 CONTROL INSTRUMENTS

(2) CONTROL INSTRUMENT FUNCTIONS

CONTROL INSTRUMENT §i sfidrdganefisuinnnTlnsaeds niedalld
T niodelUINAU CONTROL INSTRUMENT #39u 9 9ngd 2.1 LEAINIADNABU
uwﬁtﬂuﬁmﬂsﬂ%’ﬂﬂsmﬂ (PV) mt'i'-ﬂ'n"ﬁum (LOOP CONNECTION) ehsaniay
wlasdyananastiudygalfidudnyasdunseTasld SQUARE ROOT EXTRACTION
136 LINE SEGMENT FUNCTION

- SEQUENCE CONTROL FUNCTIONS

NISATUARUIVY SEQUENCE Aifhumsauquitnildalinaedonasdony gy
myaunuUiie BATCH ssiismsaiuguesniiugay 9 msniuRuuuy SEQUENCE i
i):'thmnﬁ'uWﬁum'smuﬂmmm{mﬁm daulngimInIuRUILIY SEQUENCE sxihanld
milusnyasgnifudeanulasassvsginsed aasroumsudidyyionfoums

A LI
ALARM %38 ANNOUNCIATOR tife IdffjiiAaunsw
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g, %M
Dv. alam check
Vel. limit check
p” Input processing Compensation, totalization A
- o Calculation
; Square root o Compensation
1to 5 V Loop N ) " R
> > Line seg. (Digital |
» connec- [ | function filter) [>] CUDAREHNON
tion
- Pulse train input o Scientific
:_ ulse train inpu functions
o
> Y
o
o
Output open check
4t020mA} Loop | Outout vel, Timit - o fLoop
] - N connec- | =K Output H/L limit -< PID control etc. | connec- [€—=

- tion Pulse width out Setting! tion g:;?: de
© ON-OFF out g
v
o Output processing ' Indicator, controlier
\

(PID Controller)

CONTROL INSTRUMENT FUNCTIONS
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*  Table no. Rule no.
Symbol Step no.
Condition e Condition
32 signal rules
row .
Action Action
32 signal rules
\ - —
r -
32
. S

7
Column
. Next step no.

51U 2.12 SEQUENCE TABLE

4 N .
M54 SEQUENCE 1szneuduidsuly (CONDITION) 32 Us51a FHusuhnua
4 A 4 ' a ¢
doulumsvhan iedsulune LocIc gndes wu andnielu INTERNAL SWITCH)
o L] 4 1 = Wwa
“on” nie TIMER Wunmieidmua fudu daumednlfifoumny action) il
o - o & ] P a wa A o -~ ] >
32 ussiamdeuiuiuduitesufiamusulyly CONDITION SIGNAL 1ueda iy 4
-y -y d d 1
msidle-Slanda, ndeuTnuamsniuguues INSTRUMENT Wudu LocIc #lddhlllu
CONDITION RULE M8 ACTION RULE iy # 2 ¢ #1eiu fin Y (YES) 138 N (NO) Tnd
A A4 - > A A ' - o
v 918 et lusTueSeesdald acTioN Yo nsdl N sxldidedoulvluiilueTemui
& o wa ' o y v o @
fnuassda IUTR U Tud M ACTION NfuaNYBIMT I SEQUENCE seilduiiozda
2 o 1A, 2
Wl sussusaliiderisunsuusnduss (THEN) Taslu 1 FIELD CONTROL UNIT i

#1519 SEQUENCE fi9HuA 40 MIN



(1) SEQUENCE ELEMENT
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] ) - . 4
Wuginsitszinn CONTACT #iw 9, TIMER, COUNTER fingnawrindioiui

L 4 (.7
¥ mTuinihiilu CONDITION SIGNAL a2 ACTION SIGNAL A4a13 N 2.3

batch status Indicator.

: Condition| Action
Type - Function signal | signal
Contact or pushbutlon input |Contact or pushbutton input from the (leld o -
Contact output Contact output to the field o o
Internal switch Status (0/1) signal in the control unit o °
{nternal timer Utilizes timer statuses. Start/Stop is available - o o
Preset counter Utilizers counter statuses. Start/stop is available. o o
Control instrument Utilizes or operfates control instrument statuses o o
(MAN, AUT, CAS)
Relational expression Utilizes the results of process data value comparison. o -
1 Arithmetic formula Yhen a condition is true, arithmetic calculation is
executed . - °
Sequence message Utilized for operator guide display, batch trend start,
or BASIC program intiation. - . 1%
Code inpul reading When a condition is true. a code input signal. is read. - o
Code output ‘then a condition is true, a code signal is output. - o
Swilch instrument Utilizes switch unit outputs or statuses. o * O
Beatch status indicalor Status, bath number, and operation command of r o o

(Note) Mark " O " shows that it can be used as conditlon signal or action ‘signal.

AN 2.3 SEQUENCE ELEMENTS
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s1eaz1BaA1ae CARD #ne 4 Mdlu MFCN

1. POWER SUPPLY CARD 9¢ SUPLY DC 5V uaz 24v 1§ CARD a1 9 u
ANNMUEYY DC/DC CONVERTOR i8¢ CARD ﬁ%:lﬂuﬁaﬁuﬁﬂﬁtytym CLOCK dwiu
f7uq8 CARD INPUT/OUTPUT lu MFCN # swnsefiecld POWER SUPPLY uuu
REDUNDANT I#9fZA30/BMS ON-LINE MAINTENANCE

2. MAC 2 MULTIPOINT ANALOG CONTROL I/Q CARD 1u CARD flos
. P |
Uysnoudiy ANALOG INPUT 4as ANALOG OUTPUT 8Wag 8 LOOP M1 INPUT ¥84
y
| Y o
CARD Hesifasudygnm ANALOG 1-5 vde Tiludgyna DIGITAL $1uiu 8 INPUT
o @ [ o A
uazeshmsilasudaygw piertaL Wiludygis ANALOG (D/A CONVERTOR) (WD
Wudoyger ANALOG (4-20 mAdc) 80 8 CHANEL

3. VM 2 MULTIPQINT ANALOG I/O CARD  CARD Hersudaniat ANALOG
INPUT (1-5 Vdc) 8 8 CHANEL

4. ST S MULTIPOINT STATUS I/O CARD CARD fezll INPUT Faifiudoyayos
Ll ON-OFF CONTACT %38 VOLTAGE STATUS mnginssinousn uazeseudoyg s
fitanTay CPU wazesil OUTPUT Tudnuaizyss TRANSISTOR SWITCH 8n 32 POINT
#amn POINT vzsinusyludnumiy COMMON LINE

dtynal INPUT e OUTPUT 95N ISOLATION Tudnyaiz¥n3 DC ISOLATION

A g 1]
$ams COMMON deyapad Tuusazgrezalsznoudiy 16 POINT

»
5. PB_S_MULTIPOINT PUSHBUTTON INPUT CARD CARD iszfudggnaen
y
o L4 A L o
PUSHBUTTON uaz dnynnmilezgn HoLD 1 ludnwazveamsulaoussdudygw
VOLTAGE (OFF-TO-ON OR ON-TO-OFF)

¥
6. LCS LOOP COMUNICATION CARD  CARD H953im3 COMMUNICATION
v
doyonaldionun 8 CHANEL Tewsiofu CONTROLLER ¥8d YEWSERIES 80 Iny
fMua FUNCTION (SLCD, SLPC, SLCC, SLBC, STLD ifufu) uazes COPY oy 19y

INPUT VALUES, SETPOINT VALUES, PARAMETER #N 9 14 fi1 PID, uazdgg
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4 4
CASCADE/AUTO/MANUAL STATUS %eyaiit/asuui/aasin OPERATOR STATION 92

QNENHIU LOOP COMMUNICATION 18 CONTROLLER %1t

7. NP_5 PROCESSOR CARD CARD ffozi MICROPROCESSOR dhwiusuau
ffefy FEEDBACK CONTROL 1ae SEQUENCE CONTROL wiwanudiesilyzneu
&8 ROM Faflufaifiy OPERATING SYSTEM (OS) tas RAM suiiludufumdiuiuai
4 14 CARD flazalsznoudas WDT (WATCH DOG TIMER) 614 RAM 9&il BATTERY

' 4 A o
drseasie’d Tuwazdili supPPLY FAIL iesnudeyalduiu 72 o,

8. SIGNAL CONDITIONER NEST
8.1 SIGNAL CONDITIONER il INPUT  szsudgamenginsainig
e o v A4

won uazfdenltifludya e 1-5 vae Taoozli CABLE wuu MULTI CORE Wudufen
Ao IUTINIIN MFCN Liag CONDITIONER NEST

82 SIGNAL CONDITIONER th31l QUTPUT 9% ISOLATE daygj 104910

(L d, o ¢
MFCN uasosaadyanuil tldiginseineusn
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List of Cards

1/0 Cards Model %%g’ BASIC
1Control Analog I/0 Card MAC2, PAC O
1 Loop Communication Card LCS O
|Status I/0 Card ST2,3,4,5,6,7| O O
P.B. Input Card PB5, PB6 PB5 PB6
Pulse Train Input Card PM1 O @
Analog 1/0 Card vMLVMzVM4| O |
Serial Communication Card RS2 @
PLC Interface Card PX1 @
Isolated Analog Input Card ANS5 O
NE Bus Interface Card NE51 @
Common Cards Model MFCN | MEXU
CPU Memory Card (Standard type) NP51 @)
CPU Memory Card (Enhanced type) NP52 @)
Communijcation Card for single RL-Bus LC51 O
Communication Card for redundant RL - Bus LC52 O
NE-Bus Adapter Card (MEXU side) NIAS : O
Power Supply Card PS11,PS12 O O

1.

1/0 Cards may be accessed by BASIC:
MSPF driver software is required.
I1/0 Cards accessed by DDC/SEQ functions:

XL

DDC/SEQ functions can only access I1/0 Cards in control unit, not I/0 Cards in I/ O Expansion

Unit.
Card Limit/ MFCN
MAC2 : 2cards, 16 loops (4 cards for Redundancy)

PAC :1 card, 8 loops (2cards for Redundancy)

LCS : 3cards (2 slots/card)

NES1 : 1card

FCN - 04E




1.4.4 MFCN Field Control Unit
1/0 Card Nest

Common
[/0 card slots .1 card slots
Q0|00
»s| ps
L NP3
Cl Pl ary or
s{ s|es| es
gl Oy 321 32
O |0|0l0
1/0 Card Loading Locations and Limits 11 213lalslsl7!8le]|tolit]iz
This table shows the cards for enhanced field control unit.
QO : Can be installed
Multipoint Analog Control 170 Card
° * *
MAG2 (1 to 5V DC inputs, 4 to 20 mA DC outputs:8 points each) O ©
PAC Multipoint Pulse Train Input/Analog Output Card ol % o
(Inputs & outputs:8 points each). Qutput: 4 to 20 maA DC.
LCU | Loop Communication Card (for ULDU) OO O
LCS | Loop Communication Card (for SLOO) O O @] O
' Multipoint Analog Input Card
Ml (16 inputs, each ! to 5§V DC) 0|00 0}01 00O ojo
Multipoint Analog [/0 Card
VM2 (Input & outputs:§ each, each 1 to 5V DC) O[0|0|0[0|0|0jC O
Multipoint Analog Output Card
VM4 (16 outputs, each 1 to 3V DC) ©|0}0|0|0j0}0j O O
Muitipoint Status [/O Card
ST2 (Inputs & outputs: 16 each) 0|0]0|0]0| 0} OO 0|0
. ST3 | Multipoint Status Input Card (32 inputs) 0|01 0| 0Oj|0|0j0OfOf |O|C
ST4 | Multipoint Status Output Card (32 outputs) Oj0| 0l 0jo|0l0j01 1010
Multipoint Status [/0 Card
STS (Inputs & outputs:32 each) 0|0l 0|0} 00100 Ofo
ST6 | Multipoint Status Input Card (64 inputs) O} 0|0|1010101 OO ol
ST7 | Multipoint Status Qutput Card (64 outputs) Ol 0|0l 010{0|O10] |QlO
PM 1 | Multipoint Pulse Train Input Card (16 inputs) OOl 0|0 010|000t 10O]0
P85 | Multipoint Pushbutton Input Card (16 inputs) O|0l010]0j0I010] 10O
P86 | Multipoint Pushbutton Input Card (16 inputs) O| 0|0} 0|00 0] O C
RS2 | RS-232-C Intecface Card O| 0| 0| 0|00 0j O O
PX 1 | Sequencer Interface Card O] 0| 0|0|0]|0} 0] O O
AN5 | Isolating Analog Input Card O|0jO1 00|00l O of .
GB! | GP-IB Interface Card OO0} 0}0|0|0|0|O O
TV3 | Color TV/Switch Inpuc Card o]fel[e][el[o]l[e][elke; O
RS3 | General Purpose Serial [nterface Card 0|00l 0I0|0]|0| O O
Note | : These cards can be accessed by DDC or sequence funcitons. 8 R
2 : These cards can be accessed by BASIC functions. cls
» : For a single card (non-redundant) configuration, leave this slot vacant. S CII
E
e Common Cards Q
PS31 : Power supply card (for 100/110/115/120 V AC) (Dual redundant cards can be used)
PS32 : Power supply card (for 24 V DC) (Dual redundant cards can be used) (2

NPsO : Processor card
LC50 : RL-bus [ntecface cacd

M 3849M11-01E
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2.2 PS11, PS12, PS31, PS32 and PS35
Power Supply Cards

(1) Functions

The PS model power cards are installed in the input/output nest to supply power.

The PS11 and PS31 operates from 100/110/115/120V AC input, and the PS12 and
PS32 from 24V DC input, and the PS35 from 220/230/240V AC input. These power
supply cards supply isolated 5V and 24V DC power to all other cards in the same nest
through the DC/DC converter.

They also contain functions to generate the clock for input/output card control and to
measure power failure duration. The units can be used in dual redundant configuration,
permitting on-line maintenance.

(2) Configuration
.Figures 2.2.1 and 2.2.2 show front views of the power cards, Figure 2.2.3 the side view,

and Figure 2.2.4 the internal configuration. When duplexed power cards are installed in
the I/ O nest, the two cards share the load, but if either fails the other can support the

entire load.

(3) Settings

® 50Hz/60Hz selector switch (Figure 2.2.3)

In the PS12 and PS32 cards, this switch is set to match the local power frequency.

(4) Output Voltage Check

Although the voltage has been adjusted at the time of shipment, when replacing a card
adjust the output voltage between check terminals G and 5V to 5.15V with the voltage
adjustment potentiometer (V-ADJ), and verify that the voltage between check terminals G
and 24V is in the range of 20.4 to 25.2V.

@) Q)

Ready indicator
PS11 / Y ) PS31 /Ready indicator
T 2ol |
. OVAI e .
\ .. Voltage adjustment V.R.
Voltage adjustment V.R.

* \\ Fuse (54) Qavd
2V Ol Oﬁv—§0utput voltage check

g Output voltage check Q6 == terminals (24V /5V)
Qeogy . terminals (24V/5V) OG‘

) @:E \ Fuse (5A)
O - = B

Figure 2.2.1 Front View of Power Supply Card Figure 2.2.2 Front View of Power Supply Card
(PS11) (PS31) .

iM 34A9M11-01E



PS11 and PS12 PS31, PS32 and PS3S
ON ) N N . .
All bits ON : 50Hz FlzCTTw| & 1,2 bits ON : SOHzZ
BBBB All bits OFF : 60Hz A0 T 1~{3 1,2 bits OFF : 60Hz
12 34 )
B
@ @ @
@ @
=1
® / o
I / .
S0Hz/60Hz selector switch
Figure 2.2.3 Right Side View of Power Supply Card (PS11)
Current
L © Rectification T 1 T P——o
tica i
100/110/115 | 30d qush - Jo=— g T | |3V
1120V AC No limiting l —o
or 24V DC P T »— o
% T l+ 28V
-O
§lg<— Pulse width control ,
i Y 1]
Control signal l
Input voitage > O
] detection *g‘g section I
| |
Clock —————o

S0/60Hz
selection ) |- -

-

Figure 2.2.4 Power Supply Card Internal Configuration

IM 34aA9M11-01E



67

2.7 VM2 Multipoint Analog I/0 Card

\Tﬁ/Functions

The VM2 Multipoint Analog I/0 Card incor-
porates functions to read eight 1 to 5V DC signals,
and output eight 1 to 5 V DC signals.

The inputs are of differential type with no
isolation from the field and between signals.

(2) Configuration

Figure 2.7.1 shows the front view, and Figure
2.7.2 the internal configuration of the VM2 card.
The card selects each of the eight voltage input
signals in sequence via a multiplexer, converts
them into digital signals which it stores in
registers corresponding to the input points. The
output signals are generated by sequentially D/ A-
converting the eight output data values stored in
the output registérs toalto5 V DC signal.

This signal is then routed through the output
multiplexer to hold amps which maintain and send
out the outputs.

(3) Settings
None.

input multiplexer
input 1 to S

[ S~
oo

v DC
Vi 1

A/D
converter

/Readv indicator

Connector

s

Figure 2.7.1 Front View of VM2 Card

0\0-4 A

79997979

)
>
>

r———. W

0
?

Y

Input registers

A

Channel selector {

Output 1 to 5 VDC Hold Amps. + Y

Ni-bus controller

¥

D/A
converter

<
o
s—A

- Output

registers

Ni-bus

£7e899

]
D
Dy
N\

O mmemw— W N

j
E

i/ v Output multiplexer
Go Go

Figure 2.7.2 VM2 Card Internal Configuration

IReY "AACRATT D10
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'2.13 ST5 Multlpomt Status 1/0 Card

(1) Functions

The ST5 Multipoint Status 1/ 0 Card provides functions to hold up to 32 contact or
voltage status signals from the field, permitting them to be read in by the CPU, and to
output up to 32 transistor switch status signals to the field.

DC Isolation from the field is provided for both inputs and outputs. However, in each
16-point group, the negative signal lines of all points are connected to a common line.

(2) Configuration

Figure 2.13.1 shows the front view, Figure 2.13.2 the right side view, and Figure 2.13.3
the internal configuration of the ST5 card.

Each input signal passes through -a pulse transformer cucult and is stored in a
register. The stored data can be read by the CPU via the NI-Bus.

In the status output section, data is stored in a register and output to the field via a
pulse transformer.

The card may be set so that during a CPU halt the contents of the register will be
either held or reset (to zero), -

(3) Settings
- Output data setting switch (see below)

ON : Reset register contents if CPU halts.
OFF : Hold register contents if CPU halts.
[ Always OFF

ON

B Ready indicato
e | ady indicator

|
1 2 foro

Output

Output data setting switch connectors

g

@

input
crt cuy connectors

o[(FEEETEETT]o
EEfrmEETE o

I T

=

Figure 2.13.2 Right Side View of ST5 Card Figure 2.13.1 Front View of ST5 Card



P

s

y

:ga_l:y_s_lgguts

L

(Commen within
each set of 16 points)

—————————————— ! Data register Ni-bus
!
-T-——>-‘ o Q ~>  Data Input gate
+SV{ (32 points) = -
: selector >
; T )
— 1
' i * \ ]
1
3 /b‘
~d
]
Data register
Q D Ni-bus
X (32 points) ] interface . ey
> R T —€
Clock ——J X
—( [
bl

Figure 2.13.3 ST3 Card Internal Configuration
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2.16 PB5 and PB6 Multipoint Pushbut-t‘op
Input Card

(1) Functions

The PB5 or PB6 Multipoint Pushbutton Input Card senses and holds contact or voltage
signal state changes (off-to-on or on-to-off : selectable) and informs the CPU of their
occurrence. The PB6 card is accessed by BASIC programs.

Software package of the PB6 Card is “STn, PB6 Card Driver Program MSPF-C120”.

. (2) Configuration (PB5 and PB6)

Figure 2.16.1 shows the front view, Figure 2.16.2 the right side view, and Figure 2.16.3
the internal configuration of the PBS card.

Pulse transformers provide DC isolation from the field for each state-change input
signal. To cope with chattering from the contact inputs, a sampling type chattering
elimination circuit is provided.

(3) Settings
Signal polarity selection switches (see below)

ON: OFF-to-ON, OFF: ON-to-OFF
Not used.

: Ready indicator
dd "~
1 2

Q
Input connector
Signal polarity selection switch /
M \ |
o

oc—p @

Figure 2.16.1 Front View of PB5 Card

Figure 2.16.2 Right Side View of PB5 Card

State change siénal, - sampling register Dat <t
P e —————— 5 ; ata register
~L Input isolation & +5V 3 Ni-bus
> D Q )
) 1T Q > )c
AAA
T 38 |

Y

3

- o._..———

Signal
i polarity
! selection :
LBpoints e J T
R
!
Drive pulse Sampling pulse NI-bus .
generator A
circuit l generator circuit interface

Figure 2.16.3 PBS Card Internal Configuration

IM 38A9M11-Q1E
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2.18 LCU Loop Communications Card

(1) Functions
The LCU Loop Communications Card can connect up to four ULDU loop display units.

A ULDU permits an operator to monitor or to set a coatrol station CE\TUVI
instrument input, output, setpoint values and parameters such as PID parameters, and to
make changes to operating statuses such as cascade, auto, and manual.

(2) Configuration
Figure 2.19.1 shows the right side view of the LCU card.

2.19 LCS Loop Communications Card

(1) Functions
The LCS Loop Communications Card can connect up to eight YEWSERIES 80 panel
instruments equipped with communication functions (SLCD, SLPC, SBSD, SLCC, SLBC,
STLD, etc.), and holds a copy of the panel instruments' internal data such as input values,
setpoint values, parametexs such as PID parameters, and ‘cascade/auto/ manual statuses.
Information exchanges with the operator stations are done via these copies.

(2) Configuration
Figure 2.19.1 shows the right side view of the LCS card.

OFf ON rjg
w1

| ; E.xample for LCU B Sectin[gff]vitch

M4 h_ —

’\ =

( Already set at factory. >
Do not change. _

/ [ of LCU card or LCS card

| LB

Figure 2.19.1 Right Side View of LCU or LCS Card

1
}-

5 _
oD
()
-
A

iM 34A9M11-01E

| Z
‘0 Oi 3
iO ol A
0 0o g
0 0 h -
¢ 0 pS
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2.26 NP5 Processor Card

(1) Functions and Configuration

The NP5 card is mainly composed of a microprocessor for feedback control and
sequence control computation (the memory used for the main memory of the NP5(J card
consists of ROM section storing OS and others and RAM section storing control
computation). It also is provided with a WDT (Watch Dog timer) for judging whether or
not the MFCN common section is operating normally. o

“The RAM section is protected with a battery to be able to retain memory when power

fails (at least 72 hours).
/Ready indicator

3% S e——t——— Parity error indicator

Run/Stop switch ———————> | Run indicator

" O]
(3700 O
©
Battery pack /ﬂ
©

conanector

]
O

Figure 2.26.1 Front View of NP50 Card

DATA

L1

PTM |  RAM L ["ROM cPU bus MV-bus
- - rol inter-

face

L, l, l[ l_l ADDRESS

Figure 2.26.2 NP50 Card Internal Configuration

IM 34A9M11-01E
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2.3 MAC2 Multipoint Analog Control 1/0 Card

(1) Functions
The MAC2 Multipoint Analog Control I/0
Card is used to control eight analog loops. MACZ

. . . AQY
_This card carries out A/D conversion and

reads eight 1 to 5V DC signals, and performs o
D/ A conversion of eight point output data to 4
to 20 mA DC output current signals.
No isolation is provided between the input
and output signals, and between the signals and
o

the field.

(2) Configuration
. igure 2.3.1 §hows the front .vxew and @
Figure 2.3.2 the internal configuration of the ]

/ Ready indicator

*Control” indicator

MAC2 card. Figure 2.3.1 Front View of MAC2 Card

The main components of the MAC2 are the
NI-bus interface, microprogram control section,
input / output data sections, D/ A and A/D
converters, input/ output circuits, and dual-
redundancy control section.

(3) Settings
None.
[ B - Check input -
DI/IA
1t0 5V DC inputé)——W\o—l'\/\/\r—“ input and Data

VINA l muitipl - AJID Q

] Amp. converters base

H ! A AT AN exer

VINS . >

Read-back

) 8 points | multiplex-
| 28V P . Microprogram

Loler
control section

Ni-bus

interface

Ni-bus

Tour 1 * :

——— = Output

! 4 10 20 mA DC v 8 ttiol

: output points multiplexer

Vopmmo— a4 =

: : Dual-redundancy

Ly lour8 ov control section
LT._J —'—'—’K'—'
NS - - = N
1AL 0
28| Dual-redundancy

control section

Figure 2.3.2 MAC2 Card Internal Configuration

IM 38A9M11-01E
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Signal Conditioner Card

Qutline -

o MHM Nest for Control
¢ MHC General Purpose Nest
~ o Wall Mount also available

st—Power Supply Terminals

~—Connector for External Recorders

__T——-Connector for I/0 cards

LQ‘Ten:ninals for Field Wiring

i for Input E
Analog Input Isolation, 1to5 VE
' Signal a—— R
: Conversion ‘——“"wvl o5V =
: ! >
: for Input :Recorder _
o | Pulse Input Pulse input °
Isolation -
o i i S
: ; v
we I '
_ 1to5V, for Output lto5V, ©
4 to 20 mA Isolation, 4t020mA | o
w .(——.—-—-— Slgnal e
H C . 1
[ onversion 1
i : z
1 } uw.
! Through card for I/0 ! v
1 1 E
< > < T
3 ¥
] 1
e m————————— J

1. Signal Conditioner for Input

Signals from the field are isolated and converted
to 1 to 5 VDC signals.
Multi core cable is used for connecting I/0

cards in MFCN and signal conditioner nest.,

Second connector is for external recorders.

. Signal Conditioner for Qutput’
Provides isolation for signal from MFCN, and
sends converted signal to the field.

J XL

3. MHM is for connection to MACZ2 or PAC

control cards. Manual Loader SPBD can be

‘connected to output slot of MHM, for backup if

signal conditioner fails.

. Redundant 100 V power supply units available.

For 24V power supply, install power line filter
instead of power unit.

FCN-19



m3naugu FLOW & LEVEL #az FLOW RATIO /g DCS

(Flow & level control)

v b d
Juspuuasmagdsnmnauny Jaeld pes (LX) I

1.

2.

o b

fiTMU@ Unit Configuration

f5798DU Operator Station Definition (Card Configuration) Y93 MOPS
MM uA Control Unit Definition

2413 Feedback Control Instrument Specification

AT Loop Connection

a5 Graphic Panel

’d%JN Overview Panel

@519 Control Group Panel

o ‘%’N Trend Recorder Definition

75
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58/ nun UNIT CONFIGURATION

] ' '
92NI51N System Builder Meou Tu Engineering Mode (Qigwaaqluﬁum U3 Bng)

Teofnual® Fcu eglu Unit 1 uaz MOPS 81y Unit 21. fsuerasmuyyl

BMFT-001 FLOW FROM TANKL NR S1 0OCT.20 9% 17:05
System Builder Menu UNIT:01(Target>
System Configuration Builder FCU Builder

Control Unit Definition
Feedback Control Inst Spec.

U1t Configuration "

OPS Builder Loop Connection Definition
SEQ Element Specification
OPS System Definition SEQ Control Inst. Spec.
Trend Definition ' SE@ Relation Specification
Overview Assignment SEQ Calc. Specification
Control Group Assignment SEQ Message Specification
BASIC Scheduler SEQ Table Specification
Function Key Definition ANN Message Specification
Operation Mark Definition OP. Guide Message Spec.

Message Request Spec
Graphic Panel
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BFT-001 FLOW FROM TANKLT NR S1 0CT.20 96 17:06
Unit Configuration PAGE :001/001
System Name << |EEIGIGE >>
Application: TRAINING EXERCISE

No. Unit No. Unit No. Unit
1 FCU-EXT 8 15
2 9 16
3 10 17
4 11 18
5 12 19
6 13 20
7 14 21 *0PS

Unit to Setup ( *OPS(x),OPS(DY ,FCU-STD(F) ,FCU-EXT(U) ,FCD-STD(D) ,FCD-EXT(B) »
FCN-STD(S) ,FCN-EXT(EY > Dual RL-Bus (Y/N>: N

e




78

5798918 OPERATOR STATION DEFINITION (Card Configuration) Y83 MOPS

J1gndedeny Hardware fign set nialy dansaug

Br7-001 FLOW FROM TANK1 MR S1 0CT.20 96 17:10

Operator Station Definition (Card Configuration? PAGE :001/001
Card Slot

6 |I/0 Slot Centronlcs Port (PRINTER)

S |1/0 Slof i (M34414,YPRS01 ,PRT14)

& [RM3*

3 LC8 RS-232C Port (ASYNC PORT)

2 [DP88 (PRT14)

1 ([CP81x — Extend Character Type

,
<< Extra Printers >>

fpplies when RS81 card is installed in slot S or 6

Slot 5

AN

NN

Slot 6

(PRT14>

YPRSO1

M3441A : Color Hard Copy

: Color Hard Copy

PRT14 : Printer
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fmua CONTROL UNIT CONFIGURATION

[} A 1]
Taofnualua Y8 FCU Builder 599213 umIfnua Name Card aluusas

L d o
Slot 484 Main Unit 1#R58Y Hardware 989 MFCN 1 Set 13 sausraemugyl

BFT-001 FLOW FROM TANKT NR S1 0OCT.20 96 17:11

Control Unit Config (DDC/SEQ-Related) UNIT:01(Target PAGE :001/001
<Register DDC/SEQ 1/0 Card> solok CARD skodok
SLOT 1 2 3 4 5 6 7 8 NES*  UM1
MAC2 M2
MAIN-UNIT | MAC2 | MAC2 LCS |2 {PBS |STS | PX1 PAC WM4
LCU PB6

(Cyan :DDC/SEQ-CARD) LCS RS2
(White:BASIC-CARD) ST2  RS3

{Register DI1/D0 Element No.> ST3  PX1
ST4  MF1
DI-START 0000 | 0016 STS  ANS
DI-END 0015 | 0047 ST6  GB1
ST7 TV3
DO-START 0016 PB5
DO-END 0047 PM1
{Register Dual Power Card> < Start Condition > < Fan Option >
Dual Power (Y/N> N (AUT/MAN/TIMY TIM Alarm Y/N) N
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WIRING DIAGRAM 484 FLOW & LEVEL CONTROIL

14 LOOP %84 FLOW & LEVEL CONTROL 914 CONTROLLER 84 DCS ({ju
A aduqu Fuiusefeamuadyga INPUT/OUTPUT  Tagld MULTIPOINT
ANALOG I/O CARD (MAC 2) udazmifivua LOOP CONNECTION ABIMUUAMU
WIRING DIAGRAM utazdafmuamuminy TERMINAL CONFIGURATION OF
PROCESS CONNECTION il

1. fmualddyee LEVEL TRANSMITTER (LT-1) 17l INPUT TERMINAL %89
LOOP 1 8 il LOOP CONNECTION &ail

% 1.P0062 IN = M-1-1-08-0

o d
2. fnualideyye OUTPUT vee CONTROLLER 88A# OUTPUT TERMINAL
Py v o
483 LOOP # 8 3 LOOP CONNECTION #ail

% LP0062 OUT = M-1-1-08-0

3. tnual¥dy e INLT FLOW (FT-1) il INPUT TERMINAL 494 LOOP 1 7
i LOOP CONNECTION #ail

% LP0063 IN = M-1-1-07-0
Y =
4. fvualddayges OUTLET FLOW (FT-2) 11 INPUT TERMINAL 483 LOOP
o v o
fi 6 § LOOP CONNECTION #3il

% LP0064  IN = M-1-1-06-0

mitinus 9z rumlu FEEDBACK INSTR SPEC (LOOP CONN)



FT-2

LT

LIC

101

SLOTH

SLOT2

MAC2

MAC2

A IN
@E 1-5 Vide B
6
+
— | our
Al ON
X i- 1-5 Vde 5
7
+
— | our
CN2
A
Q(E 1-5 Vdo N
— B
8
j_' 420 mA + .
— 1 YT e

TERMINAL BOARD
{ MODEL MCM ]

WIRING DIAGRAM 103 FLOW & LEVEL CONTROL

[Tﬂt!'h’f' MULTIPOINT ANALOG CONTROL I/O CARD (MAC 2)]

81
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th Process 1/0 Card

10n wi

T'he following methods are availble for connecting loops:

Connect

r

1.6.6 Connection Method

(1

uo1159UU0d MTP 68N ‘(7] 199103 Jo4 17 010N
gxXnvy ¢
induf X0y 0418 < TXNV 2
xXav 1
mdup Ad XXTIS 0 101N
YA
BIA JUSWTMISUL [BUIOIXD 0 8t @ 10 gt A A
0 0Q A9 % 1 sindino .
XX1S YA UOLDAUUOD _..m;c 80 @ 10 'z A S01
) NOTSRADTATT 1) .
0Q yuw 0z @ y smding | 0 Y0110 | 2 1 andur s3eon spuay | O o110 | 21 1 no1
T Jnduy us1) I8[Ng 0 9110 [ 8N d 1Nd
—————
ni
DA A I SmdnO| 0 910160 (8O T| A »%mm »mms_om K gooto |[sot | A TNA
OAASAD| g | grovgo (8031 | A WA
nduy e3vop
0a vw 07 @ ¥ sindinQ 0 80 % 10 g d anduy uresy esmyg 0 80 ® 10 £'1 d ovd
. 02} .
0a vu 0z @ y ndino | 0 gooto | €1 N aﬁ_m_m_owszm 0 gooto | €1 W ZOVI
994D | aaquinpN uof) #934D | aequny uofy 9“3
uopoung uado | jeupmaayg | -150d pItD uonounyg uedQ | (purmaay | -t50d | P40 pied
ndur |40 _m.ccqzo | ) ndul | g0 jauueyy} PI%D sjuajuo]y
odLy, adLy,
indingQ Induy 0/1
uo1}93UU0Y 6639014 JO uonBaniyuo) [TunuIdl 9T O1qeL

TE 34A6H65-01E
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WIRING DIAGRAM %83 FLOW RATIO CONTROL

a ld

14 LOOP 484 FLOW RATIO CONTROL 9¢1% CONTROLLER fingia#i LOCAL
(YEW CONTROLLER YS 170) Tagilms COMMUNICATION yaadgy Y LCS
CARD 14 LOOP COMMUNICATION # 2 uaziimsfinua LOOP CONNECTION gl

% LP0061 SLPC IN =Y-14-02-0

2

p
1
: N
LlcS*C o
2
N
P
3
N
® 17
X 18
MFCN
SLOT 4
P YEW CONTROLLER
8
N [ MODEL YS 170 ]

TERMINAL BOARED
MODEL TE0B * B

WIRING DIAGRAM 484 FLOW RATIO CONTROL

[ Tael¥ LOOP COMMUNICATION CARD (LCS)]



2. INSTALLATION

2.1 Terminal Assignment

The terminals can be checked by removing the terminal cover at the back of the unit
{see Figure 2.1). The terminal numbers are marked on the seals attached to the left and
cight sides of the case, and also marked on the terminal cover.

22
24

26
28

30
32

34
36

38

| ]
DISIE1 <
23 3¢ @ X 2
X 3
25 % © X 4
X % 5
27 X X 6
X X 7
29 X X 8
—_——— X X 9
31 = X X 10
L 3 ]
33 = X X 12
X X —13__
35 X X 14
X X 15
37 Xy — X 16 Terminals to
¢ e X 17 communication
39 X [;5] X 18
X % X 20 19
X
X X 21
e

—

Figure 2.1 Terminal Assignment

[able 2.1 shows the terminals for communication Interface.

Table 2.1 Terminals for Communication

Te&r;:;;zal RS-485 Communication Terminals DCS Communication Terminals
14 SG Signal ground
15 SD(A) Transmitted data A
16 SD(B) Transmitted data B
17 RD (A) Received data A LCS+
18 RD(B) Received data B LCS—-
-+ FG(GND) Shield

IM 187C8-03E
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<Function block>

Function block is shown in Figure 8.1. Ratio is displayed as P1 (BS fo
communication), input value (X2), prior to ratio computatipn, as Y4 (AUX1 fo
communication), and the ratio computation setpoint as Y5 (AUX2). In this example, X1 i
displayed as PV value, and Y1 as MV1 value.

X2+ P1 SeT ——W PV
@4———1———» csvi CIA
svi . PHF1
DM1 PLF1
AGl C'NT'I DLF1
FF1 ——->é VLF1
TRKY  }——>o § TRKF1
BsSC | AIM Sl
MV CAMF1

Figure 8.1 Funclion Block

<Program>
Program S1 S2 Explanation
LD X2 X2
ST Y4 X2 Input a cascade setpoint
LD PO1 P1 X2 Qutput to communication register
AUX1
. P1-X2 Input a ratio setpoint
ST Y6 P1-X2 Ratio computation
Output to communication register
ST CSV1 P1-X2
AUX2
LD X1 X1 Pl-X2 Stot'mg to cascade setpoint
register
BSCl1 MV1 P1-X2
ST Y1 MV1 P1-X2 Execution of control
.END

IM 1B7C8-03E
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Wiring between YS100 Series Instrument and TE08 Terminal Block

‘ing between YS100 series instruments and TEO08 block is shown in Figure 2.9. For DCS
refer to the installation manual of XL or CENTUM-XL.

LCS Card

Installed in a Field Control Unit of XL or
a Field Control Station of CENTUM-XL

KS4 Cable
1 2
TEO8 Terminal block

100m max, PN (S, PN 3
‘ength I

f f SCCO Twisted-pair wire with

' shielding for communication

LS+ LGS~ LGS+ LGS- | mmemeee e Up to 8 instruments in total
17 18 17 18

Y5100 Series Instrument Y$100 Series Instrument

Figure 2.9 YS100 Series and Terminal Block Wiring
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+ A U
1521219 Feedback Control Instrument Specification 1 foudUSsABIMIWNIY

2% FEEDBACK CONTROL INSTRUMENT SPECIFICATION

87

! o { Ld A
s2unSE Process IABINITAT Instrument Ailes 15 Faluszuu DCS (pXL) 921

Instrument t‘hﬂ%"ﬂ Standard Feedback Control muzﬂ

90 P & I Diagram fNNUA Peedback Instrument Spec. A

Controller U PID 2 a

y
=

A
kY

Te® Instrument HAAZAIDLHIMUARWIN 9 U809 Instrument iU Direct/Reverse

. d4 . Y
Action, High Range/Low Range, Limit, Unit Iufilifimua Instrument 14 Loop @lares

mugy
EFT-001 FLOW FROM TANK1 NR S1 0CT.20 96 17:13
Feedback Instrument Spec (Overview) SL= 5877 UNIT:01(Target) PAGE :004/004
Loop| Tag No. Tag comment | Type HI L0 Unit |[In [OC|DR|{Scan
0061 [ | I '
0062|LIC-101 |LEVEL CONTROL PID 100.0 0.01% LNR | O] RIY H
0063|FIC-101 |INLET FLOW PVI 100.0 0.01% LNR Y L
0064 |F1C-102 |DUTLET FLOW PID 100.0 0.0|% LAR | O RIY L
0065|{CV-001 |CONTROL VALVE PID 100.0 0.0}% LMR | O] RIN L
0066|FT-001 |FLOW FROM TANK1 {PVI 100.0 0.0 LNR Y L
0067{FT-002 |FLOW FROM TANK2 |PVI 100.0 0.0 LNR Y L
0068|FIC-201 |SLPC FLOW RATIO {SLPC 100.0 0.0 INR | O Y L
0069 {UoL) PID 100.0 0.0}{% INR | Of RIN L
0070|LIC-0070|LEVEL TEST PID 100.0 0.0{% LNR | O] RIY L
0071 |FI1C-0070|FLOW TEST PID 100.0 0.0]% LNR | O] RIY L
0072 |SW-3 TEST SWITCH Si—33 Y L
0073 |LAG1 TEMP LAG 1 LAG 100.0 0.0{% Y L
0074 |LAG2 TEMP LAG 2 LAG 100.0 0.0(% Y L
0075 {UoL
0076 |P1C-0077 |PRESSURE CONTROL |PID 100.0 0.0{% LNR | O} RIN L
0077|TIC-0077|TEMP CON on-off|PID-TP 100.0 0.0{% LNR RIN L
0078|{TIC-0078|TEMP CON PID |PID 100.0 0.0}% INR | O] RIN L
0079|LI1C-0079|LEVEL CONL. PG8O|PID 100.0 0.01% LNR | O} RIN H
0080 |F1C-0080|FLOW CONL .PAGESC|PID 100.0 0.0{% LANR | O] RIN L
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n1sd519 LOOP CONNECTOR

ﬂsdﬁﬁauaiﬁ1uLpopﬂﬁuqﬂﬁﬁwnum15§n1n§audaﬁmqnmﬁﬁa&n1ﬁun:ﬁzﬂ
HUUYBIAY DY Instrument uazduiiusg1nls wazih Block Diagram YBUADTAIN
\FourpS U In, Out, Set , Sub 464 Instrument UAALH?

Siilumsiudyanannneusn nieddyyuesnlinmouen seavedinua Card
ficyanondimTesanidgndes TrvgenmsN Terminal Configuration of Process

£ o 4
Connection #4714 Loop 993 Flow & Level Control Hﬁmuﬁ'lgmﬁ

BIFT-001 FLOW FROM TANK1I RR S1 0CT.20 9 17:14
Feedback Instr Spec (Loop Conn) UNIT:01(Target) LOOP:061/080
No . /Scan) Type Tag No. Tag Comment
L PO061 SLPC SLPC-1 | SLPC CONTROLLER

N I UT ST A sz 2 e )|}
L PO062 PID LIC-101 LEVEL CONTROL | DU=

Y IN=M-1-1-08-0 DUT=M-1-1-08-0 SET=0UT (FIC-102 pUB=
21 PO063 PVI FI1C-101 INLET FLOW

Y IN=M-1-1-07-0 QUT= SET= SUB=
ol POO64 PID FIC-102 OUTLET FLOW |_DU=

Y IN=M-1-1-06-0 DUT=SET (LIC-101 )BET= SUB=
s LPO065 PID CV-001 CONTROL VALVE | DU=

N IN=PVY (FIC-101 )pUT=M-1-1-08-0 SET=SET (LIC-101 )EUB=
%1 PO066 PVI FT-001 FLOW FROM TANK1

Y IN=\-1-5-03-0 DUT= SET= SUB=
Pl POO6 7 PVI FT-002 FLOW FROM TANKZ2

Y IN=V-1-5-04-0 puT= SET= SUB=
s PO068 SLPC FIC-201 SLPC FLOW RATIO

Y IN=Y-1-4-02-0 DUT= SET= SUB=
L PO06S PID (o> | DU=

N IN=M-1-1-04-0 PDUT=M-1-1-04-0 SET= SUB=
L POOT0 PID LIC-0070 LEVEL TEST | DU=

Y IN=PV (LAG2 YOUT= ET= SUB=
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#31vD3 GRAPHIC PANELS

] A A o A ' d' 1Y 1 -
AeuILSUREU GRAPHIC a1soumssudunailindeunsu Ao
s A & ]
1. 4 GRAPHIC 715191 veithunuulumsi@ion GRAPHIC
A 4 '
2. frua ‘uaun:nmamwmqﬂnsafﬂé’{mmuqu 19U LIC-101, FIC-101
3. fvnualy FEEDBACK INSTRUMENT SPEC. 1182 LOOP CONNECTION

4. WY DISK YW@ 144"

:
~ a

Mg uYgs GRAPHIC
o ' ¥ a a ' A qu o a Aaad
MIWMIUNY DISK LADIUMTIRATYULINY DISK lwacl‘lfﬂm:ﬂ'\ﬂ'ﬁl'ﬂﬂu GRAPHIC U7%
v A
MIMU

‘J (3
1. W KEY 8¢t “ENG”

o A
2. A [:T’] [ uaz [ ENG ] 1Woidh SYSTEM BUILDER MENU
3. 1890 GRAPHIC PANEL
18N FILE MGT (FILE MANAGEMENT)

[} [} A
fefunu DISK 1#9%11115 FORMAT

S

1390 1.FDC INITIALIZATION (FORMATTING) FUNCTION

7. 1735 FORMAT UHY DISK

miet$13 PATTERN BLOCKS

PATTERN BLOCKS 92110 Tumsad1a GRAPHIC agamnn w1y 1dnn
FounsAnvuadnas iy PANEL #aiisqll PATTERN BLOCK Funeriwlumsadn
GRAPHIC Idi09u msadhe PATTERN idunousail

1. 1@9n GRAPHIC PANEL

2. lewinsinvveamhiiaeamseda GrapHIC a9l (e 013 msznih 13 )
# PANBL NO. udanm START (F1)

3. nALABN <Pnl Inf> [F6]

4. 138N <Pattern> [F4]

5. ENTER 001 i SELECT CODE daflunmneaviiin 16% PATTERN 8ueg uda

A <Sel Code> 3011 [F1]
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6. 1Ju <Right> [F4} oziihuifufeni® cursER himeun
1jas <Down> [F2) vziilutjuifiend CURSER as
Uy <Patt.on> [F5] ssithitjuih W curser dudfiy
Ju <Patt off> [F6] sxiulfuiih W curser Lifid nSeauiiumn <patton>
Ju <skip> (7 szilutjuivhld cursER S i homdeulilesnls
PATTERN 93118 uiAy
7. aolliosunsngre Tasazendaeghann GRAPHIC wih 014 daveld
PATTERN twlumsadn Tudmvesluiaveuemed mugl  Idhmsadumugidn

v 4 4 o 4 ! > o
e Sushudrumniteslunausines 99 PATTERN # onwnsarh Tdldia 2 duvealuria

14
Br7-001 FLOW FROM TANK1 RR S1 0CT.20 96 17:23
014
Pattern Def List
{-Page Def->}{—————Common——————> 123456 789012345

1l 17 33W 4% o5& 81 97 1FH 1
2 18 3l SO 660 82 98
3 19 3BRSLH e 830D P
4 20 36 52~ 68 845 100
5 21 3nf 336 69 85 101
6
7
8
9

22 354 70 864 102
23 3@ 55 71 87sM 103
24 4@ 56 72 88T 104
25 41 |57 73 83X 105
10 26 42 58 74 90F 106
11 27 43F 59 75 91€d 107
12 28 4160 7 94 108
13 29 4fde61 77 93 109
14 30 46 62 78 9% 110
15 31 47 63 17 95 111
16 32 48 64 8 9% 112
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g nRenInadianie N <Return> [F8} dMMT <Write> [F5] U8INA <Yes>

4 , 4 ,
weifuteyanslumiu pisk e Tl lumsadne GRAPHIC ao )
da o 4
9. ii&esnthe GRAPHIC %l 013 uag 014 1589 FLOW & LEVEL COMTROL

1182 PH & FLOW RATIO CONTROL

WF7-001 FLOW FROM TANK1 MR S1 0CT.20 96 17:22
.GRO0O13  13/80

r FLOW & LEVEL CONTROL

H
TANKL ! INLET FLOU = au
- 0 hmin * ' 100% AR AR
v ? 100.0 100.0
. o e

WATER STORAGE[
QUTLET FLOW TANK 4
0 ' 1007

il .

' TANK3  TANK2

TROHD-

CLo0L%
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T-001  FLOW FROM TANKL MR S1 0CT.20 96 17:17
o .GRO014  14/80

PH & FLOW RATIO CONTROL

a

MIivey LINES

msifou LINES v:dpaangisy 2 qn Aoqaiudutnsqraahe Jamnseliya
aaMiouse LINE u3n fugaduduvos LINE feneld Ssdraudunusenin fo x =
0632 1Az Y = 0378 Sadelldiflusmetumydenvenves GRAPHIC Fafidunousail

1. 180N <Primitiv> [F1] 4azid0n <Poly line> [F2] ieidanmsidieu LINE

2. don @ [F1] uoswilnveudy <Line type> F2 Safndnenifendunsuazidy

suuUna

3, i@onanunivsudu
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A a9 9 @
4. 1 KEY BOARD %93 GRAPHIC fn [£ 20) sfiel1¥iju (f 11] D3 [f 14] @unsn
v @ P A
1953 CURSER 187 X =0, Y=0 A <Address> [F4] iiugaiusdu
A - ° '
s (A3u cURSER 1agld f 13 19 Y = 378 (0< >378) n3paz IdmsRunduiniy
ae TR 1Audne <Address>
6. fnus ADDRESS iniloude 5 Inv 632 < >378 fie A X uay Y muday
d
7. ffivum ADDRESS %1 632< >0
P k) " d A
8. {11HuA ADDRESS 1 0< >0 #1 ADDRESS 9nduuigaisuau
= =y \’l A
9. myaudu awsnavnsyldfianidufio <Brg. End> HASENNITOAUYNNUAAD
A a o - 4 "4 a
10. iioewasoling <Return> 2 AFI9IMUN <Comment> B¢ FITWTOIOY
Jaanula q aalUnld
11. NA <Return> 8N 1 A59 1A <Write> UAZ Yes
<t
Mty TEXT
NNFIDE1INTITOU TEXT Y84 GRAPHIC w11 013 “FLOW & LEVEL CONTRO”
L 188N GRAPHIC PANEL uaz Pnl No 1#ldnih 013 uding <star>
2. NA <S Oper> HRINA <Primitiv>
3. NA <Text> UdAAONT unzivun <Txt pat> 1WunuY <Right>
4. 1@9NUUIAYEY TEXT YUIR < x3 >
A P
5. 1394 CURSER Ti#l X=0120, Y=0300 u&n# <Start Adr>
6. @ <Text> W3I8U FLOW & LEVEL CONTROL u#3n@ <Return>
d . o @ o @ a P -y
7. ¥ [F8] M3 <Chr Direc> sedlumandufinnnussdaisnusi nlou

3. mvaduldiiazms <write> asmilousumdou LINE

ms 1% PATTERN

inm3adas PATTERN i51e1n30i3on PATTERN fiadwan1ffld &ait

1. 1d Pnl No 111 13 1ien <S Oper> Az <Primitiv> Mud1AL

2. fin <Patt. Blk> ¥aa13nnamd01n SOFT KEY EXTENSION ¥84
ENGINEER KEY BOARD (tjudlim $13 [F8] nam)

3. 1Bend Benfirne <Direcm> dmdusiamad ludonsziilu o1 mne wuady)

4. fNUARILINLIYES PATTERN udI0A <Start P>

¥ v d 4
S. !ﬁﬂﬂ PATTERN 001 (Pattern %’]ﬂﬂ')ﬂﬂ"\‘ﬂﬁ%"]@ﬂu) Hg'Jﬂﬁ <Pat Defn>



A -
6. A <Return> UEIZIABINIIABN PATTERN 81U ¥38 PATTERN IAufaunsovh

»
AmutsunsuAu

7. N <Return> Ud7 <Write> 1187 <Key> mud1Au

Py cl o A '
FUT0 il 'lMﬁﬂlnﬁ ﬂ17ﬂl"ﬁﬂ unumsvhuuuou lﬁﬂq Lm%zﬁmﬁnmﬁq mifinua

] c‘ 9 ~ » <4
dumiauasyai 1981383619 q $3 APPENDIX 6 LIST OF PRIMITIVES Ia¥ APPENDIX

a -
6-2 Lﬂumﬁwﬂﬂﬁq FUNCTION mﬂ‘i’f'ﬂumﬂuﬂ‘um GRAPHIC PANEL

Appendix 6. List of Primitives

Relation | Primilive Name | Reference Point | Shape Setting Element Exzample
Line Polyline End paint Ead point string (64 points /\/
designation or less)
Line-segment Line start End point string (Even
string position number of 64 points e / \
less)
Arc Start position - Center, stact position and S~
end vecter
Area |Fill area Znd peint Znd point string (84 points
designation oc less) M
Ciscie Radius point an Centar ard radius point
the right side of
the cenler
Ractangle Start positien Start and end positions l l
Fan Start positicn Center, stact position and
end vector Q
Marker | Poiymarker First end point Znd point string (54 points . .
or less)
Charac- [, i3, Head position ard
ter Tex: Stact position " TEXT
String character string
Othecs | 58¢ Start position Start and end positions, :
. _ bar, type, range, and bec
pama ..
Exginesring data Start pesition Start position, Na. of 106,50
digits, and data name )
Pattern block Stact position Stact positian, array, and ?
pattern gtring 4
Cursor definiticn Position Positian and definition
coptent . :>

TE 3SASHRZ-G1E
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Appencix 6-2

System Builder Menu
N - Graphic Panel”

Y

—»= Pnl Sel

by “Return” key

Pal.Op.

[tatal sy

Transfered by
“Return” key

N G| R | [
A

!Prin: Dir ! Manu
+0C

- b ——']
LPrirnitiv g‘

L"adISave
--L-_
l £dit-CS l Qaturn
-,--

~=—- Dedicated only for
common segm2nt
creation soft ey

Soft ey mnbute

—— i g S
r-r: Pal !|Copy rnll simulate || Retwrn | opy cs H Mode HCopy ISAL

S.0per.

Transfered by
-Raturn” key

T
|
i
Y

¥
| Primitiv l S Autrib i S Nodnfy Mode tﬁ-

* Dedlcated only for
anel creaticn suit

'-cf >J:' Move S l_ Copy cs M‘ Prav.$ ”Copy 1&” Retum !—*‘

S : Segment ¢S : Common Segment

i .
TE 33A8H6Z-0E

R R Rt

:jw [:jm,l.,.e *ijc —;’_']p it 4-

"I Create each primitive. Escape~ key can.be
disptayed-ty- pressing 7] key= ?rimitive with
“M%- shows ~“Modifier” C.

!Dn'; Pcly”FcI' Areai- ”?arr.alkhaectangi” Circle | l- Return j—€
»oiy Muil-{ “ HSlmula;e“ H H Return !—e

s e

i Ccoy P H Move P ” Erase P lmm‘ Prev. P H Mode “ Return !

P : Pnmitive

A soit kay extensicn key

3rown key used for soft key. \
transition, located at the right-side
of 72 on engineering keyboard

Figure 3.2 Panel Transition and Key Operation

95
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311 ISA SYMBOLS uld
o =] 3 9J [
d1numsna GRAPHIC 92132 1 A8edsnn1silue) PATTERN uas ISA
4 ,
sYMBOLs sonuld Fuimanihieeeniniasansand h i lidss i luns
»
W&y GRAPHIC 1y uaz ISA SYMBOLS U fansamsgensevensvinaldinuizey
o S - 4 ) v v 9 o 4
Sunuunazsanuiueia 18 Fawsnanidalurndivvsariave Tuasumsisen ISA
¥
SYMBOLS 880311 igall (MNFAI98719)
1. N <S Bdit> 18 <Next S> 2 A3
2. <Copy ISA> MMUARIININ X, Y UaznA <Copy Posn>
3 NN 34 UBINA <Review> (34 1D NINYLAVVEI SYMBOL)
4. HUARIUTUIYDY <B/A Start> A YUAA I USYBY <B/A End>
4 ° ' 0" 03 . 4 4 AQ' 4
3 idnnisnassssiiumunisfin Idi Iglvinamuduiazanas1d
A A “
5. AR <Copy Colr> INBLABNY

E
6. NP <Returm> 3 ASS UAINA <Write> 1AL <Yes> MmuiAy

ANUNUBUDY <B/A Start> Uds <B/A End>

"3 /A Start” point

“8/A gnd” point

e
=

“Reference Point

A

A

s kg

<3 1 ) 1 4 4 1< U
vngthziuldhvinaves A sxlinnnininauss B iaue Firves B/A szdum
RATIO nieilusasdufufiuvavesgy ldmnsaveendedevuavesylld uas

9
1sA SYMBOLS nng fawsadndnmadeafuiilumsdenazvennglldnng
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m3ade BAR

a [ 9 ‘ -3 A - o
BAR 93111’('31111”\15‘1&"381”?115 CONTROL 989U 1U8INNTUITHINY BAR ylﬁ"]fﬂ

) - P 4 a P 1 - ' P
910 GRAPHIC #3091n GRAPH figrdadiu BAR vsiimsiindunieanasldmus pv 114

b 4
v S

F213 Seuonmilening pv uda Seensnsedaoaa a 14 33myadhe BAR fisall

1. nA lABn <Bar>

2. fnued <Fil >

3. MNUAAISUAUYEY BAR <Start P>

4. fimuﬁwﬁ’uqmm BAR <End Pt>

5. fMHUR <Range> fin MsgALAsAITIAYEY BAR Taeialilie 100.0 4 0.0
mudiau

6. fYUA <Bar Type> 3 foRrMImnRuIuaRAAUe BAR 188N <Abs Up>

7. fNuA <Bar Name> 10gmsfiuw PV (LIC - 101) $9A1989 BAR asiaauag

mulSumves PV 13a1deSemn Lic-101

j her [
) A 1] -3 L]
Tuguiild BAR uaaely1d 9 TANK muumsanan (Unf BAR szdpaiiiuumad
4 v o a ¥ a a v o Y
masuminiy) nedoimsMuaamaninnuazdoanazdiagy neunsalsmIuamnaiy
'Y - LY 3 3 o & Y a c’d [ d’
suaundeldniaesstnnld Famsuammanuudunviituneudail
- - P=Y L=y
1. A9 <Text> azIdoNd <Color> (A7)
2. <Txt Path> Widen <Right> Asnusezlmawn

<Txt Size> 190 < x1 >

w

fHuafUNUUSUAY <Address> Y93 TEXT

o

5. n@ <Text> UAIRUN % aelUud? <Return> 2 AT

nA <Data> WA nApndifenvua

S

AU 005 1AINA <#Digits> MM UAFUHUINATIOY

' . e
8. fnuadunyives DATA Trelds ADDRESS neu % w13 lude 1-5
9. RUN PV (LIC-101) 1320 <Data Name>

9
10. <Return> 2 A5 URIHINMT <Write> 1A <Yes> MUd1AY
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mifivua SOFT KEY DEFINITION

9101 GRAPHIC ansomuualhithues 15f1dmuanudeamsveasues (Fi-

& ™ )
F8) #491N208813 GRAPHIC PANEL 013 9%} F1 i GROUP, F2 #i6 TRGND, ... 9ufl
4 y 4 o 2
F8 fie LIC-101 #91fu F1 fia F8 fimunsnfnuadu'ldn GRAPHIC PANEL uaziiduneu
L4 d’

mMsfruanIll

1. NAIjy PANEL INFORMATION <Pul Inf>

4 A a -
2. NA FL Ais <SKey At FahWaunsaudlufivdudoyaldnanua

k4 »
3. IR RuAYsaNURIuAMEY Al

BFT-002 FLOW FROM TANK2 10P S1 0OCT.11 96 19:14
‘ 013
Panel Information
Panel No. Comment Date Sector
013 R L 96-09-16 23:28 18/160

User Program

Soft Key Def.

Label Attribs Contents
F1 GROUP Panel %CG0009
F2 TREND Panel %TG0025
F3  GROO14 Panel %GRO014
Fa

FS
Fé
F7 FIC-101 Instr  FIC-101
F8 LIC-101 Instr  LIC-101

En}.lnf

4. WRIMARUNLESTTIA <Return> U <Write> URE <Yes> ANE1AL
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11959351 OVERVIEW PANEL

A ' < 3 o '
e WdzaInAemsH OPERATOR @1130i30ng LOOP fIUAUAN 9 Tauasdanus

v det o v o o A da . >
Sunquitiidauduiuiniemsnuquiiinansenudeiu dalumsnaaseis 2 PROCESS

&% FLOW & LEVEL 1iay FLOW RATIO CONTROL gnd$a1¥lu OVERVIEW OV.0005 #id

weraa tugy
Br7-001 FLOW FROM TANK1 MR S1 0CT.20 9 15:00
PORJECT DCS 3S .Ov000S 5/16
1 8 15 22
= FLOW & LEVEL CTL| |[PH & FLOW RATIO
2l FLOW & LEVEL CTL| 9 PH & FLOW RATIO (16 23
.CG000%
||
24
25
26/
27,

28




M38519 CONTROL GROUP PANEL

. finsangh Tu PROCESS figunssilatiamaduiudiudn

‘1 A o ] L 4 '
el asezuanngindiu ieasaINABMs OPERATE

CONTROL GROUP PANEL DEFINITION

Tu LOOP #if1Mum CONTROL GROUP CG0009 fatieraalugul

100

(‘14 o e Lo a ¢ ar ‘1 Y
gunseifianuduiuiiu nedeenszvhimiu w3erafifaduiinam

a o
. Waanesuasnns INSTRUMENT wadnlu coNTROL GROUP 1

‘ S1 OCT.04 9 13:04
Control Group Panel Definition

PAGE :002/060
Panel %0G60009 %CG0011 %CG0013 %CE0015
Comment |[g=a BASTC SEQ ACTN B|FLICKERING ACTN [CODE IN/OUT EX.
1]LIC-101 1] 190111 T1ISW-0131 1[1SW-0151
2|F1C-101 2| ISW-0112 2 2|CDI-0152
Tag No./|3|FIC-102 3| ISW-0113 3 3|CDI-0153
Trend |4|xL1C-101 41 1SW-0114 A 41 1SW-0154
Point |5|*FIC-101 51 I1SW-0115 S115W-0135 51 [SW-0155
6|+ 1C-102 6| 1SW-0116 6 | ISW-0136 6|CD0-0156
7 71 1SW-0117 7 711SW-0157
8 8| ISW-0118 8 8|CD0-0158
Panel %CG0010 %CG0012 %CG0014 %CG0016
Commert1BASIC SEQ ACTN A SELF-LOCK ACTION|TIMER/COUNTER EX|VALVE MONITORING
1]1sW-0101 1] 1sW-0121 111SW-0141 1115W-0161
2 2| 1SW-0122 2 2
Tag No./{3 3 3| 1SK-0143 3| %ANO0O1UO1L
Trend |4 A b4 A
Point {5{ISW-0105 5{I1SW-0125 5 51 ISW-0165
6| 1SW-0106 6 6 [CTR-0146 6|VSM-0166
71 1SW-0107 7 7|CTR-0147 7|CIP-0167
8] 150108 8 8| TMM-0148 8]755-0168

Trend Recording Pts: k[ Tag No.l

*«%16nnnnL .p1,p2,.p3] ¢Pen

Ng. pi=1-8)
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mM3UFuuns CONTROLLER (CONTROLLER TUNING)

A b 1 P P (YR ’
e I¥ssunnILgY way PROCESS Yhawethamuzey Saesdesiimydfus pip

A o o 0’/ o y
483 CONTROLLER <H81figHanmidasIuasy faid

INUFIAN5I0UE (PERFORMANCE CRITERIA) Tiilon1414un
1. DAMPLING RATIO CRITERION
2. MINIMUM CONTROL AREA CRITERION
3. OVERSHOOT AMPLITUDE CRITERION
4. MINIMUM DISTURBANCE CRITERION
5. FREQUENCY RESPONSE CRITERION
m3fvuas PID fiszndnileg 3 33 Milewhinldulumalfod &ail
1. ULTIMATE SENSITIVITY METHOD
2. REACTION CURVE METHOD

3. TRIAL AND ERROR

ULTIMATE SENSITIVITY OR CYCLE METHOD (ZIEGLER AND NICHOLS) fiunoy
i
1. fafi Ti = oC
Td =
2. CONTROLLER 8g/lugumua AUTOMATIC MODE
3. U3 Ke fuduosnudh 9 mie PB anawetredh q) sunszia PV 1Rams

OSCILLATION #43Y)

Controlled
Variable

@mate Period

sl PU = ULTIMATE PERIOD

Set /\ ﬁ—\f/:\ A AW ku = ULTIMATE GAIN %39
o \/ i\./ '} \j \/ \/ #i1 e fivhIdifiams

2 Minutes OSCILLATION

1 ]
1 T

123456738810
Time (Minutes)




PROPORTIONAL (P) Ke = 0.5 kn P =2 PBu

Propornonal Kc = 0.45 ku P =22PBu

+ Integral (PI) Ti= F_% {min) Ti = 0.83 Pu

Proportional Ke = 0.6 ku P = 1.7 Pbu

1.2
+ Integral Ti= %u (min) Ti= 0.5 Pu
+ Derivative (PID) Td = %u {min) Td = 0.125 Pu
a o A

REACTION CURVE METHOD NYUABUAIU

Valve Loading Percentage

Vairable Change

1. CONTROLLER 8¢ ludiiniia MANUAL MODE

2. 1 STEP CHANGE MV 983f2f3uA My 5% 483 MV

60%T

55% T

50% 1

45%

New Position

5%
Step Change

Original Position

40%

15%T

10% 1

5% 7

Time

Reaction Curve

Step Change

Time (Minutes)

Vairable Change

Variable Change

15%1
10%T

5% T

] Original Value

102

New Value

15%7

-
o
*

5%

1. 3
t +

Time (Minutes)

/

1 (]

B

Reaction B

Rate = A

12

4 5

Time (Minutes)
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3. #1f1 REACTION RATE
R =B
A
fegnngll R=10% = 10%
1

4. ¥1191 UNIT REACTION RATE

15%T

o]
€ 10%
b4
2 Step
?, Change
— 5%._ o, P e e R
Eel 5%
-3 !
@
>

nt

1 02 3 4
Time (Minutes)

93l R1=R =10% =2
X sq

.. UNIT REACTION RATE (R1) =2

5. 143U PROCESS LAG

' da 4 ' d .
PROCESS LAG fip siafitiaduseniamsulasuiilaset STEP CHANGE

sudufianmuanuduves PV idafugaisuduves PV mug

Variabie Change

Time (Minutes)



6. Y1791 PID MuUMININaN

104

Derivative Time

Not applicable

PROPORTIONAL PROPORTIONAL
PROPORTIONAL PLUS-RESET PLUS-RESET
ONLY PLUS-DERIVATIVE
Proportional Band PB=100R, L PB=110R, L PB=83R, L
Proportional Gain Ke =_1 Ke =09 Ke =12
R, L R, L R, L
Reset Rate Not Applicable 03 05
L L
Reset Time Not Applicable 033 L 2L
Not Applicable 05L

R, = Reaction Rate

L = Process Lag

PB = Proportional Band

Ke¢ = Proportional Gain
TRIAL AND ERROR TUNING

1 4
o .74 (-] L} A t
msU¥y CONTROLLER uvuilszefotlszaumsal TumsuSuusi #q'ludnaly

° e 4 ud , o s X P
gasmsfmuuiigeenn Faujihmsdiundaiivwddungransuausived PROCESS Mt

M1 SET POINT M&nmMsvad3iinessdnedinsie REACTION CURVE %8¢ PROCESS

uasmIUSuLs9sdne 18 CURVE Whiiuu ONE-QUARTER DECAY RATIO mugil

Controlled
Variable

Set
Point

BIA=1/4

Time

Contro,l.led
Varidble

Set
Point

~Time
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- 7Uua@In 1)y PROPORTIONAL BAND

nnifiu'ly 18 pRAK TughauFudugs

AN - )
naz luiing OSCILLATIONS 1108
- stuaAIn151/5u PROPORTIONAL BAND
Aeafinly 14 OSCILLATIONS
/\ : 2 s 9 a z
_A ﬂ AN VAN i s ABUAITIFDUTIONUDY HIBUNATIBINIS

1fiams OSCILLATIONS #asa 1y uazly

wWhgiadosfiiiuld

1. Y31 CONTROL ACTION Iifisasudredh wus1 PB fisdhingia1 MAX ve4e
PROPORTIONAL BAND
2. CONTROLLER 814 AUTO MODE
z‘ ? o/ A o) J
3. nJagum SET POINT 1inwees daing PROCESS REACTION CURVE Hiiiady
~ I .:‘ ~ ; oA o P-3 v
4. 3n51eH CURVE Mifadunifianinmsdiu PB uinu3siise
5. & pB fewnly Wassh PB aaneSanils B2)
d » o 4 o
6. 1Avus SET POINT 1amisy udadaunguansuaues
n v 2 4
7. 5512M CURVE Lazi5u PB 8nasanils 984 STARTING POINT SETTING
U0 FIRST ADJUST SETTING
o ¥ ™ o d =3
8. nszhludnuaizisunsensldefigndes FaezsIW1A CURVE www 14
DECAY RATIO
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o o <
NaYBd RESET ACTION szunu3efiesannsadaung1ds1n RECORDER 9N

o
SET POINT 1t/asu

Set Point

. Set Point

Nt

] = J
- 1Ingtzwud1 RESET ACTION Iy
Yiow ¥ cURVE 1hq SET POINT $h
o o g 4
fivlawves CURVE szamiumaning
SET POINT Ha491nH1gA OSCILLATING
cURVE Tudnyaizil uaasdie1 RESET

TIME 39710

- 9031 sznulims OSCILLATES figu
floudhqiades ugaaiin RESET
ACTION flunn Tudnuaizilosh 1414
CURVE HiUY 1/4 DECAY RATION IeteN

+1é1 RESET TIME dednfuly
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NINAADY UL HANTINATDI

FLOW & LEVEL CONTROL

12
=y

MmInagedn 1

TrofuA PB = 200 (39MN1984 GAIN Y89 CONTROLLER i1 = 0.5) uay
fMrua  1=20

vh STEP CHANGE Tasmyiiy SET POINT (SV) 9 20% tilu 40%

nafe 1 PV (LEVEL) 191 SET POINT fioushedh iitoa01n GAIN 84

4 v <
CONTROLLER W06 @48199d1ng91n OUTPUT Y84 CONTROLLER MV) ifaeuinfas

#
. MFT-002 FLOW FROM TANK2 IOP S1 0OCT.11 96 21:41
’ MLIC-101 LEVEL CONTROL
UNIT ALRM= NR LOOP= AUT
SH : 100.0 HH = 100.0 MH = 100.0
SL 0.0 PH = 90.0 M = 0.0
»Py = 19.9 PL = 0.0 P = 100
Y = 20.0 L = 0.0 [ = 20
MV = 78.6 v = 10.0 b = 0
oV -0.1 DL = 100.0 BS = 0.0
RAW : 19.9 ¢S = 1.000 |
SM - PMY = 0.0 AUT
OPHI=  100.0 ' NR
0PLO= 0.0 PV SV WV 100.8

J \/\ /\N\Jl | b |
[ ||

21:38 21:39
.LIC 101 SV = 20.0  DATA=20

d
Eﬂllﬁﬁi HANSNATDIN 1



108

[
(-]

NMINARBIN 2

frualt PB=50uas1=1

¥ STEP CHANGE i1ffusi1 SET POINT (SV) 910 20% 1Ju 40%

sznwute PV e luidhg SET POINT usivr SWING Indifisesgfiuan sv fiosnn
CONTROLLER 93uodifiy ERROR oyansanal uaziiny INTEGRATED dgygat
DEVIATE Yeui1 sV uaz PV lunmitsadafe 1 sec i outeur Mv) alaou

» d [] o
mlaesasaramaza PV didouutaimum MV f8 faudaisu TREND RECORDER

BrT-002 FLOW FROM TANK2 IOP 51 0CT.11 96 21:30

Bl 1c-101 LEVEL CONTROL
UNIT: % ALRM= NR LOOP= AUT CLP+
SH 100.0 HH = 100.0 MH = 100.0
SL 0.0 PH = 90.0 ML = 0.0
Py = 5.7 PL = 0.0 P = 50.0
sV = 40.0 LL = 0.0 = = 1
M = 100.0 Vo = 10.0 D = 0
vV ~4.3 DL = 100.0 BS = 0.0
RAW 35.4 cs = 1.000 B
SIM : PMV = 0.0 AUT CLP+
OPHI= 100.0 NR 0.0
QPLO= 0.0 PV SV MV e
B \/ \ |
21:24 21:26 21:28 21:30

mLic-101 [ = 1" DATAL SEC  AUT CLP+ R
= EYYS EAE TN

P
sUuEm WanITNARSIN 2
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nMInAaesdi 8

fuua PB = 10 (Minodauslumsity GAIN 489 CONTROLLER = 10) uas§inald
I faunudu fie 20

1 STEP CHANGE lasmsiRiy SET POINT (SV) 910 20% 11lu 40%

92N PV (LEVEL) g SET POINT 41 usi VALVE (ila 100% oty niT &
LEA9 GAIN 184 CONTROLLER 11 udl FLOW RATE 83 VALVE fianfoerh W
LEVEL 1$7g SET POINT 4

¥l STEP CHANGE Tauaa SET POINT (SV) 910 40% 1ilu 20%

nadne MV alasunlasesinsanis uasimsnifounlasnasanat uihem pv
uas sv sxlnditeafuudafmy Sauanahfl GAIN ¥89 CONTROLLER fidunnly fq

e a3y TREND RECORDER

Br7-002 FLOW FROM TANK2 10P S1 0OCT.11 96 22:01
‘ @Lic-101 LEVEL CONTROL
UNIT: % ALRM= NR LOOP= AUT
SH : 100.0 HH = 100.0 MH = 100.0
SL 0.0 PH = 90.0 ML = 0.0
Py = 39.6 PL = 0.0 =P = 200.0
v = 40.0 LL = 0.0 I = 20
My = 81.3 VL = 10.0 D = 0
v - 0.4 bL = 100.0 BS = 0.0
RAW 39.6 ¢cs = 1.000 B
SUM ¢ PMY = 0.0 AUT
OPHI=  100.0 NR
OPLO= 0.0 PV SV WV 192.8

//_’\\-__‘,___—r.—'-f o

|

21:56

WLic

L Dt

d
iﬂllﬂﬁi HONIINAABIN 3
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o
arnaneat 4
f1MuA PB = 30 ttas I = 20
1 STEP CHANGE lasmsa SET POINT (SV) 9 40% 11 20% wafie A1 PV
" d 9 o
11 SET POINT Tunmineusngingmg
b »
ndaoniusih STEP CHANGE Tasmsifty sV 91n 20% iy 40% wafie M1 PV 191
] ] U A ) U A
g SET POINT $111m3aAf1 SV 111849101 FLOW RATE 983 VALVE fianioy Falu

4 ¥ S ) ) )
nrdiguioum sv dvadntes wu 5% sxh I Py 1g SET POINT Aisudwisa

WFT-002 FLOW FROM TANK2 IOP S1 0CT.11 96 21:07

WLIC-101 LEVEL CONTROL
UNIT: % ALRM= NR LOOP= AUT
SH : 100.0 HH = 100.0 MH = 100.0
SL 0.0 PH = 90.0 ML = 0.0
»pPy = 40.0 PL = 0.0 P = 30.0
v = 40.0 LL = 0.0 I = 20
wW = 8l.7 VL = 10.0 D = 0
v 0.0 oL = 100.0 BS = 0.0
RAW 40.0 ¢s = 1.000 &
SUM : PV = 0.0 AUT
OPHI= 100 NR
0PLO= 0 PV SV MWV 190.0

0
-/ R 1l
B

21:04 21:05 21:06 21:07 .
BLIC-101 SV = 40.0  DATA=40 % AUT NR PV .

o
Jtuaas wamInanean 4
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nnmnacesdi 1-4  1lumInIuANILL FEEDBACK CONTROL Taefadideamsniuny
o y 4 ' A
faszauveaihly TANK (LEVEL)  #a'lsili DISTURBANCE 84 €] 4151074 PROCESS
¥
L4 L4 ‘:‘
suiuluminaasait 5 95141 OUTLET FLOW w84 PROCESS uuilu DISTURBANCE

Tautnua Loop veamynunulfithiin FEEDFORWARD CONTROL sattarasmugyl

(LIC-101)

SET POINT
—

B

(FIC-102)

JUusrAy MIRTVANIUL FEEDFORWARD
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MINIAUUY FEEDFORWARD 9311Ua LOOP CONNECTION 984 LOOP 62
(LP0062) LIC-101 13 OUTPUT COMPENSATION fi8 OUTPUT ¥84 CONTROLLER 9%
SUM fiudyg1ei FEEDFORWARD #5910 FT-102 (OUTLET FLOW) Tasaansousu
il COMPENSATION #omsfinuas CS

S1 NOV.19 96 18:24

Feedback Instr Spec (Loop Conn) UNIT:01(Target) LOOP :060/080
No . /Scan Type Tag No. Tag Comment
Pl PO060 ’
% PO061 SLPC SLPC-1 SLPC CONTROLLER

N IN T ET
A PO062 PID LIC-101 LEVEL CONTROL | DU=

Y IN=M-1-1-08-0 pUT=M~-1-1-08-0 OET= SUB=
L PO063 PVI FI1C-101 INLET FLOW

Y [N=M-1-1-07-0 = SET= SUB=
L POO64G PVI FI1C-102 QUTLET FLOW

Y IN=M-1-1-06-0 DUT=WN (LIC-101 )BET= SUB=
sl POO65 SS5-H Cv-001 CONTROL. VALVE

N INI=PV  (FIC-101 JDUT=SET (LIC-101 )IN2=PV (FIC-102 JINS=
1 PO066 PVI FT-001 FLOW FROM TANK1

Y [N=V-1-5-03-0 DUT= SET= SUB=
Pl PO06T PVI FT-002 FLOW FROM TANK2

Y IN=V-1-5-04-0 CUT= ET= SUB=
4 PO068 SLPC FIC-201 SLPC FLOW RATIO

Y IN=Y-1-4-02-0 = SET= SUB=
Pl PO069 PID o | DU=

N IN-M-1-1-04-0 QUT=M-1-1-04-0 SET= SUB=

s1luaas MIfiMuA LOOP CONNECTION %84115AILAMILL FEEDFORWARD
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A o
e ungnIvUYsIMIAILAUILL FEEDFORWARD Taumsvh ¥ ouTLET

J A. J -~ A A' J L ] “
FLOW HAUNYVUINIAY mwmzwuﬁum QUTPUT 984 CONTROLLER m‘luﬁmnﬂnuu

A ' @ ) @ ' 1o o
utlaq 1§194990A1 LEVEL (PV) uag SET POINT (SV) Sumifiusg uadeyg i OUTPUT W

v A4 A v
1199 CONTROL VALVE 9ZIMu%U ;uaamnna«ﬁum OUTLET FLOW 483 PROCESS

1 » o~ Y 2 & A 4 4 A
wudunastiuua Iuitesi I ssdnhanne Saduila CONTROL VALVE MWifiudiuine

b
il o A g
Fanrzdnhlu TANK Fuilu ACTION ¥83n13AURNILYL FEEDFORWARD Taudung

#9170 TREND RECORDER

31 0CT.24 96 15:41
#@LIc-101 LEVEL CONTROL ;

UNIT: % ALRM= AR LOOP= AUT

SH : 100.0 HH = 100.0 MH = 100.0

SL 0.0 PH = 100.0 ML = 0.0

Py = 20.0 PL = 0.0 F = 30.0

SV o= 20.0 LL = 0.0 I = 20

My = 7.4 VL = 100.0 D = 0

v 6.0 DL = 100.0 BS = 0.0

RAW : 20.0 »CS = -0.100 =

SUM - PMV = 0.0 AUT

OPHI=  10G.0 NR

oPLA= 0.0 Py SY MY 190.9
1"‘ N ffﬁ N
et s e S

15:38 15:39 15:40

suc—lol CS e

—O 100 _ DATA=—.1

suiras MeMauYeINIAILRLILY FEEDFORWARD
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NIINABDT AT HANTINARDI

FLOW RATIO CONTROL

ammanesdi 1

AMuAA1 PB = 50 uas I =10 unzl¥ CONTROLLER 0414 CASCADE MODE

U3 FLOW RATIO Tindy 1 nasduuald FLOW vea FT-2 1l
Jssang 30% SefovhlY FLOW ves FT-1 Senlssuiat 30% Ao (Raucdasdae
GRAPHIC)

»
wemminyusues FLOW RATIO 1dilf1 =05 Fanu1widan1 SET POINT (SV)
' ' ' " o P

w84 CONTROLLER i1 = 0.5 ¥83f1 FT-2 %39 FT-1 iifi1 FLOW dszaneuminy 15% 49

S ’ v
HAYDINTIAYUAT RATIO Adua@d 1 TREND RECORDER Was GRAPHIC

ErT-001 FLOW FROM TANKL MR S1 0CT.20 9 16:44
.GRO014  14/80

PH & FLOW RATIO CONTROL

qiluerAe. FLOW RATIO 1: 1
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MFT-001  FLOW FROM TANKL MR ‘ S1 0OCT.20 96 16:49
Wric-201 SLPC FLOW RATIO

UNIT: ALRM= NR LOOP= CAS

SH 100.0 PH = 100.0 MH = 100.0 AUX1: 0.0

SL 0.0 PL = 0.0 ML = 0.0 AUX2: 0.0

PV 15.6 DL = 100.0 P = 50.0 AUX3: 0.0

sV = 15.7 [ = 10

My = 48.3 D = 0

DV -0.1 B3 = 0.500

RAW : 15.6 ¢S = 0.000 |
SUM : CAS
OPHI=  100.0 MR
OPLO= 0.0 PV SV MV lee.0

l
16:46
MFic20 B -

Iﬂuﬂﬁ\l TREND RECORDER %84 FLOW RATIO = 0.5
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WFT-001 FLOW FROM TANKL MR S1 OCT.20 9 16:56
: .GRO014  14/80

PH & FLOW RATIO CONTROL

MEic-20L Sy

7UioAe GRAPHIC Fawensnriduyes % FLOW
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o
aInAnesi 2
A A P < o '
Taomsisla VALVE iiteifiusn FLOW 984 FT-2 Foznmneiaiiumsnaous
5 o L o
SET POINT 69 CONTROLLER) Vilanlsvainm 45%  Taufiwmziiun RATIO §aaedi
» o4 s A A 4 o P { A a '
1 = 0.5 sziftu'ld 1HiA1 FLOW 184 FT-2 (RYdu MV NesiRuumaineisonan FLOW
P 1 o ' 4 4 "

vpd FT-1 Wilaufvduiusasidunsaniiaus FT-2 Adgaimy TREND RECORDER

1ae GRAPHIC

BrFT-001 FLOW FROM TANKL NR S1 0CT.20 96 17:01
@ric-201 SLPC FLOW RATIO
UNIT: ALRM= NR LOOP= CAS
SH 100.0 * PH = 100.0 MH = 100.0 AUX1 : 0.0
SL 0.0 PL = 0.0 ML = 0.0 AUX2: 0.0
PV 24.1 DL = 100.0 P = 50.0 AUKS: 0.0
»3V = 23.0 I = 10
MY = 4.3 D = 0
Dy 1.1 BS = 0.500
RAW : 24.1 cs = 0.000
SUM :
OPHI= 100.0
OPLO= 0.0 PY SV MV
MW
\v—\‘w//—\f\

A—f

16:58 16:59 17:00
45.4  FT-002
-

' 0 o o . a ' o
Uuans msnlaouat FLOW laghorsidau (FLOW RATE) 8Miny 0.5
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MFT-001  FLOW FROM TANK1 AR S1 0CT.20 96 17:03
.GROO14 14/80

PH & FLOW RATIO CONTROL

PGS -

P ' -
JUuees woveanInfasun1 FLOW v83 FT-002 YW FT-001 iadu

A .4 L3 1] 12 [ "]
iednusasdauldiniu 0.5 us
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MNMIMINBITZUY DCS WMAIURY PROCESS %1 2 uuy uasiimsmuaguioy
¥paMs WIRING fiupnenafiufio Ju PROCESS ¥8d FLOW & LEVEL CONTROL ol
doynl INPUT/OUTPUT 9843511 DCS HIUNN ANALOG MULTIPOINT I/O CARD
(MAC 2) 82 PROCESS FLOW RATIO CONTROL szdlumshausmiussHINTsUY
DCS iy CONTROLLER faadilu LocAL lasmiAesevesdgygnaiszndie DS M
CONTROLLER 9514 LOOP COMUNICATION CARD (LCS) #a55UU DCS tINT0
A7uRu  PROCESS wazdowiros PARAMETER #N 9 veeszuunaunueig i
CONTROLLER 14 Smaninmsnanesu 2 ssuu asorhal@muiitmuald

dqumstiuudefn PARAMETER @14 9 %88 PROCESS fiefr PID 93
CONTROLLER Tudssduasaftestimualaoerfondnmsuaziinasy  ULTIMATE
SENSITIVITY METHOD, REACTION CURVE METHOD #38 TRIAL AND ERROR Faoz
Wrweamsfinun PARAMETER fiviaiduazindifivaniesinldiimyyfunsen pID
Tredaungfn PV 98e PROCESS udamffouifiouiy PV RESPONE CHARACTERISTIC
CURVE gt iflesaslimsimuan PID sunszRa PROCESS thamegludaiiatiae

(OPTIMUM VALUES)
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YEWSERIES 8O r=a

eemoae a:S oe SELF mmmu ().

Enhanced

The controller observes the PV response charactens’nc
" and uses “expert” tuning rules to compute more appropri-
E "'"ate values

of P, 5, and D parameters.

A

Large
pv|.

pvl
I

Os\, "atory,
small overshoot

/| i

o-osriliation,
sicw convergence
-

Integral time -

PV

[

t L

—»Larger
~Smmb

P—lLérge At

r
I —»l__erger]. '

¢

DN
P—Smalle‘r
I —Sualler

)
P—»Smaller]

I —Larger

-

Long
slow

Larc;e overshoot
fast conve'gence

- f

oscillation period,
convargence
t

—t

Narrow

;.::—'—_'P.roportiionéf band ——

Wide |

PV RESPONE CHARACTERISTIC CURVE

=7 OHP 13£A2°058 Page 73

. e ]
L,
Pa
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Yokokawa Electric Corporation, “Input/Output Cards [ Hardware manual ]”,
IM34A9M11-01E

Yokokawa EBlectric Corporation, “System Builder Flmctions”, TE34A6HG65-01B

Yokokawa EBlectric Corporation, “Graphic Builder Functions”, TE34A6H62-01E

Yokokawa Electric Corporation, “Models MOPS and MOPL. Operation Manual”,
IM34A6H51-01E

Yokokawa EBlectric Corporation, “p.XL system Overview”, TI34A6A11-01B

Yokokawa Rlectric Corporation, “Models MFCD, MFCU and MFCN Field Control Unit
Function Manual, IM34A6B21-01E

Yokokawa Electric Corporation, “Yew Controller YS 100 Series DCS Communication

Function (/A32) , IM1B7c8-03E





