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Field Contre

//XL

RL-bus

JIXL

Qperator Station

JIXL 3

(Operator Station)

RL-bus

(Field Control Unit

FCU)



Functional Unit
Input Indicator

Controllers

Manual Loaders

Velocity limiter
Ratio set unit
Signal selector

Selector switches

Program set unit

Computing unit

(Instrument functions)

1

Instrument Model
PVI
PVI-DV
PID
PI-HLD
PID-BSW
ONOFF
ONOFF-G
PID-TP
PD-MR
PI-BLEN
MLD
MLD-PVI
MLD-SW
VELLIM
RATIO
AS-H, AS-M, AS-L
SS-H, SS-M, SS-L
SS-DUAL

-3

-0
DSW-14
PG-L13
PG-S13
LAG
LD

JIXL

Description of Instrument

Input indicator

Input indicator with deviation alarm
PID controller

Sampling P1 controller

PID controller with batch switch
lwo-position ON/OFF controller
Threg-position ON/OFF controller
Time proportioning ON/OFF controller
PD controller with manual reset
Blending PI controller

Manual loader

Manual loader with input indicator
Auto/manual station

Veelocity Emitter

Ratio set unit

Autoselector

Signal selector

Dual signal selector

Selector switch : three-pole, three-position

Selector switch : one-pole, nine-position
Data set switch, 14-data

13-zone program set unit

13-step program set unit

First order lag unit

First order lead unit
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Functional Unit Instrument Model  Description of Instrument
LDLAG Lead/lag unit
DLAY-C Deadtime compensate unit
AVE-M Moving average unit
AVE-C Cumulative average unit
FUNC Line-segment function unit
CALCU Calculation unit
Alarm unit ALM-R Representative alarm unit
Batch set unit BSETU Batch set unit
Batch data set unit BDSET-1 One-batch data set unit
BDSET-2 Two-batch data set unit
Batch data acquisition unit BDA Batch data aquisition unit
Motor control unit MC-2 Two-position motor control unit
MC-3 Three-position motor control unit
Unit data link UDL Unit data link : for linking MFCD-MFCm, MFCO-MFMD
YewSeries80 units SLCD Indicating controller
SLPC Programmable indicating controller
SLmC Programmable indicating controller with pulse width output
SMST-11 Auto/manual station (with push-button setpoint setting)
SMST-121 Auto/manual station (with manipulated output lever)
SMRT Ratio set station
YewSeries BCS units ~ SBSD Batch set station
SLCC Blending controller
SLBC Batch controller
STLD Totalizer
2.
2
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PV, SV, MV ( c)
MAN, AUT CAS
SET
v
MANg CAS/AUT
:
INPUT CONTROL SZSMUT OUTPUT 1
IN —¥{erocessna —p@._ COMPUTATION o\"—mocmsmo @_; OUTI
MAN |
PV.APV| MV, APV
SUB
2
. ( IN) 1-5V DC Pulse tram input
1/0 card (MAC2, PAC, VM1, VM2, LCU, LCS PM1)
IIXL
. IIXL
. IIXL
| | o
» Correction (compensation) calculation functions IIXL

* Output signal (output via Out terminal)

2.1 (Dead time unit DLAY)
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3
- L doyonaduyn
& ol T o L
gy = 2 o e
PV l APV o e
SUB LT
3
2.2 (P1D controller)
(V) (PV)
(MV) MV
3
MV / MAC2
MV (LCU Local

Control Unit) (UDLU)
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SET

MAN © ; CAS/AUT

!

INPUT - CONTROL

IN [procesne [(PV)-fomro |~ —|ena (%) QUT
MAN
PV,APVl MV, Apv

SUB

4 (PID controller)

(Control algorithm)

(Velocity algorithm) (Reset windup)
; 100 - oEft
MV )_PBIIEE(t)_%[HE(tﬂ_FTD c? @)
(1)
I
En: t-NEUE M a(aPKm) )
Mn:AWh= 7 |aPF;+— £L+-"2-AWV ,) ©)

M MV



2.3

En
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Er=sv,,.pv,
AE,=E,E,.|
AT (control period)
APK
pg, TI, T ,
(Velocity algorithm) MF
Mn AMF,, ME MF
En Mn
CAS CBC En
AUT CBA Mn
MV
®:  63-999.9 %
(T):  1-9999
(td) : 0-9999

(Calculation Unit CALCU)

//XL
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GAIN- R
= f(x),X2,....,Xp) F(‘i") UL
PVIAPV
5 (CALCU unit)
(+,-, X" (V) (NOT, AND, OR exclusive OR)
(0. 4.00)
2.4 Line-Segment Function Generation Unit (FUNC)
jud b
Ganeline T\
segment function HP\’)“’{OUT \.2
PV| Apv e
SUB .’

6 FUNC
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return to program start)
13

13

Line-segment

X Y

(Program Set Unit

(Final value holding)

14

0-4.00

PG-L13

(PG-L13)

PG-S13)

(Quick

(PG-S13)

Output veocity
limit —

PG-L13

PG-S13

PG-L13

166

164



PG-S13

(

X):0 9,999

Y):0  100%

(MAN)

(AUT)

MAN

(CAS)

(0OP)

P15V

13

0

9,999

“output open”

:0-100%

165



166

Annunciator switch
3. IrXL
(Unit configuration)
(Sytem generation menu)
Systern Builder Menu UMT:01 (File)

Systern Conffiguration Builder FCU Builder
Unit Corffiguration Control Unit Definition

OPS Builder Feedback Control Irst Spec.
OPS System Definition Loop Connection Definition
Trend Definition SEQ Henent Specification
Overview Assignnment SEQ Control Inst Spec.
Control Group Assignment SEQ Relation Specification
BASIC Scheduler SEQ Calc Specification
Function Key Definition SEQ Message Specification
Qperation Mark Definition SEQ Table Specification
Message Request Spec SEQ Guide Message Spec.
Graphic Panel
LoadFile I Device | File SaveFile Target | Unit Sel&Exec

8 Builder Menu Panel
. (Unit Configuration Definition Specification)

(Unit configuration

panel) 9
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Unit Configuration Page:00/01
SystemName « ........ »
Application:..............
No. Unit No. Unit No. Unit
1 FCU-STD 8 5
2 9 16
3 10 7
4 n 8
5 2 iie)
6 B 2
7 u 2l +OPS

Unit to Setup (*OPS( , OPS(0), FCU-STD(S) FCN-EXT(E) )
Dual RL-Bus (Y/N) :N

Quit 1 | I Write | | I St
9 Unit Configuration Panel

MOPS , Hard copy 10

S1 890331 1625

Qperator Station Definition (card Configuration) PAGE:001/00L
--------- Centonics PorttPrinter)
6 1/090t PRT14  (M3441A PRT14)
5 1/0OSlot RS-232C Port CASYNC PORT)
4 RVBL ~' (FRT14)
3 CP81B
2 LC8*
1 DP88
«Extra Printers»
Applied when RS81. card is installed in slot 5or 6 (PRT14)
Slot 5 Sot 6
1 1/10Sat 1 1/109ct
2 RwvBl 2 RvBl
3 LC8* 3 LC8*
4 DP88 4 DP88
M3441A : Color Hard Copy
PRT14 : Printer
Quit 1 BASIC

10 OPS system definition Builder Panel (Card Cofiguration)
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DDC/SEQ 1/0 MFCU il

SI 00.0405 1428

Control Unit Config (DDC/SEQ-Related) UNIT:01 (File) PAGE:001/00L
<Register DDC/SEQ 1/0 Card> *** CARD ***
sor> 1 2 3 4 5 6 1 &8 jm W
PAC w4
MFCN-NEST thJ %
S12 PXL
<Register DI/DO Element No> Mte DBQA%/% CARD 4 Mb
DI-START STo
e 1
0000 0016
DO-END 0015 004/ e
<Reqister Condition
e iR R v
Quit | BASIC | | Write | | | Set

11 Control Unit Configuration Panel

12

15 S| 89SL0405
Lop TgNo~ Tag Coment Type H LO Unit In oc DR Scan

Quit  BAsIC Write St

12 Feedback Instrument Specification Panel
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SI 89SL1.04.05
11:50

No./Scan Type TagNo. Tag Comment m
9/4_PO00L
%/4_PO00L
%/4_Po00L
QA POt
%/4_PO00L
O/4Po00L
94PoC0L
%/4_PO00L

Qit 1 BASIC el [

13 Feedback Instrument Specification (Loop Connection) Panel

14
S| 0s107Xe7 1608
Trerd Recording Dfinition (Rec. Soec) PAGE :001/00L
No. Re Rae Type S T7/San Ras R S
1 016 RA 105 250M 18
2 QI3 HISTORY Y| 2H 18
3 3308 HISTORY M 5H 18
4 004 HISTORY 5M 12H 1B
5 0B HISTORY oM HH 18
6 Bl-06 BATCH IM 1IH Y Y
g O-112 BATCH M 5H 28 N N
9
10
ik
2
B
“u
5
16
17
i's]
19 2034 DIXK
20 I3BIND HC
Quit 1 PenAssn | [ SpecChg

14 Trend Configuration Panel



110

(Pen) 15
SL 8044 1612
Trend Reoord Definition (RanAssigmat) PAGE: Q01012
Type Hstoy Sen Ryidd 1M Time Sen23H No.ofFers 128
Pard leenivg 2da019 a1 L0025
Gomren
1
2
3
Rs 4
5
6
7
8
Pardl 9dQ0018 L 6[e00%0] 2da02 oduE4
Gomren
1
2
3
s 4
5
6
7
8
Quit 1RcSpecl <= I — lil 1GmpAssnl HterNog Set
15 Pen Assignment Panel
Overview 16
S 1A 1615
OeniewPard Defirition PAGE : 001016
pNare X
Pard GComert : Distillation
amit/Teg/M amit/Teg/M amt/TagM amit/Teg/M
Rdated P RdatedPrd Rdated Pard Rdated Pard
8 5 2
9 16 =
0 7 2
n B pS)
r © »
y.0] /g
B
2 P
“u
Comet - >
Qit | RcSe Wit | Sach | BleeNo m S

16 Overview Assignment Panelgnment Panel
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Control group 17
SL M 1612

Qortrd Group Pard Defirition PAGE Q0112
Pardl 630001 Z3€980¢ LZ3€0003 0007
Gomren

1

2
TagNo/ 3
Tred 4
Rirt 5

6

7

8
Pardl 460001 LZ3€800¢; $7Z3€0005 0007
Gomren

1

2
Tag\o/ 3
Trerd 4
Rirt 5

6

7

8
Qit l Recl < I = Wite | Sach | BreNo | S

17 Control Group Assignment Panel



(Integral of the Square Error ISE)

1E= )k
e = Jsp(0 (@)

kO T
-05

p V +1

ISE

ISE

@



Set-point Disturbance

tlpl

tD =e
v Tpy

Constant ~ Set-point toning criteria

a 126239
b -0.8388
C 6.0356
d -6.0191
e 0.47617

f 0.24572

ISE

Load Disturbance

f\b

e

c K vxyy

abcde |/ 1
Load disturbance tuing criteria
1.3466
-0.9308
1.6585
-1.25738
0.79715

041941
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C.Vinante W.L.Luyben

12.80~15 ;
=16.7s +\ )
Ko=128 P=167 =10
1.26239f 10V
=1.046 4
128 116.7J
16.7 /S
T =7 10 = =2.943 ®)
6.0356 +(-6.0191)
L16.7J3J
2. ZN (Ziegler Nichole Method)
(Ultimated gain ; Kl)
(Ultimated frequency ; ) (Diagonal element)
(O (phase angle) @
Nyquist plot ij(jIO) (Negative real axis)
-180° (D (V)
KZUi= 2.2 ©
PRI )
ZNi 1.2
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3. BLT (Biggest Log Modulus Tunning)

(Multi-Input Multi-Output system) W.L.Luyben  BLT

Bigest Log-modulus Tuning

Ziegler-Nichol
(Detune factor) F( 1.5-4.0)
Ka
* .59 ®)
INE ;2' Ziegler-Nichol
Th
TZNi: - fz(%’r Ziegler-Nichol
F Fli
(Sluggish) F
(Stability) (Performance)
A\ Multivariable Nyquist plot

=1 +Det]/ + G(ico)fi(ico)] (10)



176

(-10)
i1+ ) GUB/(1+G UB)

Multivariable closed loop log modulus (Lcm)

LCM = 20-log 1 1+ (11)
Lem log
modulus (Z"X)
F - oM 2N F
2 2 F=)
BLT (Weighs)
BLT

(Time constant)

, (Oscillate)

BLT Process Modelling
Simulation and Control for Chemical Engineers ~ W.L.Luyben (1990)

5.2
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