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ABSTRACT

" As the modern industrial processes become more complex,
it is getting more difficult to model and control the processes.
Naturally, an advanced type of DCS(Distributed Control
System) with higher leve!
Advanced DCS is a DCS with advanced functions such as
GPC(Generalized Predictive  Control),
NN(Neural. Network), and Fuzzy Control.

functions is being sought.

fault diagnosis,

In this thesis, we have studied a fuzzy control algorithm
advanced DCS.
implemented in a form of function code which is a process
control language, being used by the.industrial engineers.

To verify the realized function code of the fuzzy control,

for realizing an Its algorithm s

the function code is applied to a continuous casting process
of the Pohang Iron & Steel Works in Kwangyang,. The
rules of the fuzzy control were collected via interviews of the
field operators and their operation documents.

Finally, usability of the function code of the fuzzy control

is shown via simulation for the continuous casting process
model.
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ol A7) 4ol U1 EF(Module)stel =ls) B34 2m
B3¢ Ao A2del P4 folsA s o) Was
olelg Adez FAd Aol Anzadold T (configuration
file)oltt. ol 71%8-2(Function block)7id ] Qdol2 T4,
£ o, o J5EEA AYAE N5 ALt 1 HnsR
(Function subroutine)& #l2) 7®a $A€ AL&AE o 7|
FEEE #7402 ARAA AclgnaARe PTG old
AgAE JlsE2e 99, 29, JlEe qAEw 89 )%
B£2 7)1%3=(Function code)Z EdEt. AlojgdugdSe
T AFeAolz IYdokhe o, o] W sE W2 A
HER(Subroutine) & A4AFLR ALSAE Alo] pHtA
e Aolgdnezed WA 19 ARSUE AgHR HE ol
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e JlsI=adn ¥ Jva=s doksit olfi AgAt
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Graphic Editor
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m Contiguration File
1 = mac(; 75.0)
m m 2 s constant( ; 50.0)
Jegumi( Y, 2; 1.0, -1,0)
4 amse(; 0.0)
m 5 = sumi{ 3 6: 1,0, 1.0)
8 * s0ut(7; 0,0,0)
[A0uTd AensEn upe 2w
\_ S

a8 2 239 ojcle] @ Configration file
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B(function)s] Fsh= NRRUL UYL THG. ¥ AT
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(Size)7t Ast7bsdol et ulef, olZle} aAslo] glow 3
#e9 Mry AR A1, duztd Jleas FEE dg8:
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A4 23 (GEMREE T Continuous
Process)& 185037 A =2¢l WAl Henry Bessmer

Casting

B2 AL AMEA 19603l o) FH(N, Slab)e] A

zd gAY o FFL &AM, Molten steel)ol
A2z FuUE Ze FHLEAN 47 48 T oA
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Controller
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w System
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Sensor
vl= SNJIS Cmm ) pri mLlevel (mm)
2= MIx} HQ (V) pv2=Ve  (m/min)
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o] AoFAL Ak olelofe AP A A4
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M B HAAE: Qo] A 29 WRFelm
92 S/N9 Axzeld,

Al L low high Ref_ Ref, Over
NB
NM PB PS PS PS 20
20 PB 20 70 20 NS
PM PS 20 NS NS NB
PB PS NB

® += 4540 73
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NB
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FYulel §79 Ade A3 800mmoit. F24LS]
AAAE @Fo4M A& doleh g ¥4 TEUT

APPAA distal A gt g (aF SN B
ol%o] OISst EWSe 71%& @33 SUNel A ZLE
(Hostyolt},  o7lA 7g2Es) dlgrde) 334 (Compile)s]
olx  o]MMI=(Ethernet)®  %38te] CPU30d dg2=
(download)®t}. CPU33& VME Bus® %3lo] CPUNLZN
g darndg gdgacien.  CPUNE 3AA] Zsas
7t el £458: Aoy, CPURE didrde] &
25 Algdelg Rt €@k CPU30H CPUR3E VME Bus&
Eote] ulolgtg FA8e] HAIZHReal time)ez E4-€rh
¢]7]A] CPU30s} CPU33¢]l PCSi8H& 3t €rth

OIS/EWS (MW Host)

Echernet

< VME Buz b
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CPU 30 33
=1 Process
Control iModuts
Module
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RYEd-E AEHZIAY HAA] 2lgac=st xgHo]
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Configuration File £/
1 configuration fle ’
1 FLC Controlier

DNITIALIZE

1 enV = mact 0.0001)
2 dmtV = mac(; 0.0001)
A wOLC = macls T80)
‘CONTROL

4L = ainl; 000
§Vedaigan

6 seil, » mac(; $00.0)

7 setsub = mec(; 750.0)
8 stV = relvil, setsuds )

9 4l » sumii(L, Ldelay; 1.0, 1.0} 14 « L) - Lik-1)
10 Ldclay = delayils M7.0) I1d s L&D
1 etV = sumll(setV, Vi 10, -1 1ar? = ox)

12 denV » sumlierrV, emmdclay; 10, ~10) 1 daerV = o) - o(k-1)
13 ardetay + deylentV: 00) Fend = el-1)

1 FLC of motar veloticy :

14 duV = ficterrV, denV, 52 K, 553 “RuleV.dac” }

15 minsub > mac(; 75.0) :
16 minU » kndo{uVdelay, minwb; }
17 uV = sumflimial, du¥: 1.0, 1.0}
18 wVdelay * delay(uV: T5.0)

19 nouV » mac; 00

! minl) * MAX(u(k-1), 750}
TaV » uik-1) » &
1uvd = ulk-1)

t nouV « 00
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20 lselect = mac(; 750.0)

21 coninV « select(L, lackect, uV, nouV: )} coninV « uV, if L > 7500
2 oks = mc(: B0

23 YOLC * olcloles: }

1 FLC of mold Level

24 WFLC » fcll, d1, 83 53, 553 § "Ruleldat” )
25 uaeleet ® mct: TR0

26 conink. = schctil, usclect, WFLLC, WOLC: ) | coninl. = uFIC, if 1. D700

1 oOLC « TS0 ¢+~ 0006

1 mout
27 vofl. * soutieorinl: 0, 0, O
28 uolV » soutlconinV: 0, O, 1)
) refve « mouttaaV; 0,0, 2
END

1 u of mold kvl
1w of motar seed
| Bel, of awitw avd

2% 6 Configuration File

HAAe] JlsreR A9 AE (Y Dl UYL
(28 7ol $age F24EE dehlle o, 448 4320
3 PHe FAES Y-S vehdg.  agdgMRm 43%
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2 Agac. okl age FYAue vehie b agsel
8002 4AAE Jepd APYEZ 2 Aojsl HEg wAA
o] ZleRsrt Aoz AUR Fasn UL ¢ 4 Ak

Casting Velocity [Ret. vs PV)

850 Mold Level

0 © “ & ] [T N T R T ST}
Real Time{sec)

297 =e) AY A
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2 =RAME 40MA 853 Ut DCSH §2 AR
g AMojgnZq sl FnaAEL FHIIE PYL A
3. HAAOIE DCSol FHUIN fHAME  rlFase)
Beizk Sojof gk O olfe AMEAL WA AMolne

& FYHRD AolgnAZ: FHY YWAL Fojir] A8A
ojt}.

2 dFoae HAA0lE d%e] A8A7L AME-3)7] Bl
& Jlvace Yuz2 Esqc

Aojol Alg-HE= TA(Rule)e AE sids] ¥z 9ol &
olm2 AMEAZ #HE WARFHAY FotEe & o 44 ¢ &
A7 syt FHEE JFREE YE4E HARE AFHLR
g olvzl WAL T o FAAE HEo] shsdi. P
8 Jlvace 33E 3o AL ¢ FPY AFTHE
o o] MMl E £RAAt.  AFFT Y] wdYL
¢ Sz 45T W] Ade] dPN2gE =Y
a9, AR T FRAFAY $ELAEL AT HAA
o718 Ak Aolol Algd 7L W YUAER
¥E |uq. Al 208 4433 $GAAY VxWorks2
ANZE o1& RAdHE Foe] THE Jlea=E A3

‘o JigaEsE sAAole) Wid A8IH54E Hev

S |
(11 TFAA A871E¢ SFLRIST) ol89.4714,dF
A, ‘A4 72 NAHANY 7% Level®] Fuzzy Aol”,
AF7in A58 A2%E, 1991 ( p277 - 282)
2] BXE&BTR NMEERER, "254FAV2) 2N
OMEHBEGEOMR", CAMP-IS]] Vol3(1990) - 1125
(3] NG BHARFARE TERBRA, “ARA7Y9-N
FHWAERME-LVFABELAL HHE", SICE'9l July
17-19 Yonezawa
[4) E}AH(F), ARAEFR 43 T4, (p 401 - 441)
[5) TRAAF) 33 484, AH §013, 1990
(6] THANF) FF AYL, AFFF 4] AFA,
(p- 11 - 150)
(71 TYAA(F) 3% AW, ECLM Sensor A B A
8] THAU(F) FF AV2 @Ay Furled, 7
4 EA (334 Tundish Sliding Nozzle ZE 3 E )
(9] o} %¥,228, 5A ol § &8, LA
FsAgadA 1991
[10] Katsuhiko Ogata, Discrete-Time Control System,
Prentice-Hall Publishing, 1987 '
{11] A.EFitzgerald, Electric Machinery, fourth edtion
McGraw-Hall Publishing, 1983
{12] 137,230,003 “2AY Aol Aoy A
2% BAANE UTEE Aol7)s) AL BIAFANG
39 =83 1990.10.26-27 (p 200 ~ 203)
131 934, A9, W52, AL B Ao A2YE
aFAe] gndF R nFgAD A AEIE A= A
o {8 €9,193. 10 (p 1 - 3)
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