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Abstract - As distributed control systems (DCS) and plant information systems (PIS) are .
introduced into gas industries, process monitoring systems based on process data have
attracted significant interests. However, these technologies have not been fully due to strong
nonlinearities of batch processes. The multiway principal component analysis, which has
been recently developed, has solved these problems and has been widely used in the
industries. However, the lack of statistical background of process operators has been one of
major obstacles for maximum utilization of the technology. This paper introduces a real time
monitoring system for batch gas manufacturing processes that offers a variety of tools that
operators can understand and use without serious difficulties. The proposed integrated
system covers the whole spectrum of monitoring and diagnosis that include data collection,
monitoring and diagnosis. The developed system has been verified to be very effective for
monitoring and diagnosis using its application to the construction of monitoring system for
a typical industrial batch reactor.
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Fig 2. On-line data collection from PIS

21.PIS 2 &

PIS(Plant Information System)® DCS
(Distributed Control System)ZHE 2 A8 E
ANZe 2 AT £ Y, 24, 48
o Wag FRE AANHeE AFHAFL, oY
A ¥ (Historical Data)& 95 2 #do ¢4 3
A g Az R4S A e T AR
ANzdoltt, ol#F 7]FES  PHD(Process
History Database)Zte AZEHolE S T&

@37t A A2E 35 1998 109



SELE

5oy WEYSE F3 PHD client, & ¥t #X
o712 dAztez FA HoHE AT
oA = dHolH e 4L EXCEL Z2yoj
A Visual Basic® %3 7d2 4 gt PHD
E5EH dojx HAIZ HoJHE Active XE 9]
43t window3®e 2g 29 o PHD
A AArez dojz HolEHE Y EYEY
A $27 A3t APE ¥ F U F, A2
duiie] diolg Aue] o] g FA dlolEst A
F9ch

22 . dlolg Hxz] AlAH

Heolg HA® A2 PHDEYE 9L 9
olHE AE o} 2AULY T& T A3
o 2dgE 9F vlolEule]~(MDB) B 44
T #AE AT vlolHWo|~(PDB)E "3’&’*171
t 9¥€& Y8 243 E A3 "ad o
olf, 4t FAIE AE HolH, 1 9o 7|g
Hole& ol clEulo]2(HDB)Y 2% A%
A dq. o] Axde AJoezy Az F
A ZA 2d 740 o] &5 E dloE gt AN
A R A< volEst AAE

258 HolHE PHDS =eholn wjuss
Azge dolH  Auolg ARANARE

ODBC(Open DataBase Connectivity) 7]1<¢] £
& Z%’—]E]" PDB¢} MDBE Z+Zt AAzE 33
#A 2 AGRES 2d TS A RRoE
Eﬂ%q

Autx o2 dlojEuo]lxo] AW HRE &
$Z2ad 2 "HolHE slALrdE Z A
ZA vidh Ao Z2aP S olbEn 3 9l
tt. W F 22 application Wy, dlolg =z
E& % DBMS(database management system)
7t EABEE o3 Fol@ 7|EEL FHE
o AHEE F UARE = EFE UAHHo|2A=
ODBC 7|&°] =4HA.

Fxg 3. Data Processing

ad 32 dHolE AudA slo|HE #HF

KIGAS Vol.2, No.3, October, 1998

g - UEE

€ vlwEelxn, 2808 E4sE HolgE
RAFE3 k. ODBC Data  Source
Admmlstrator-: dolele] Aol doly A
Fal € Z2AAFn 2o EUHERY
R e 3}°]3}._ DB sea window& xoFu},

23. 33 AAM AN2Ad 25

TR FA AN2de A 2d FAHolY 2l
Ad R 2Z QA FAE FY87 AF HY
&7 ’é*lzl' AAE Q T UE HA RES
2 UyE & Ut 4 EEdAME MPCARY
) ?’é%}ﬂ, MDB(%<& HDB)E ZA#ozH
A4 Z<(normal operation) 3L EA A,
ZAMNA L& o= oz AL #AAF
¥ =F(Score charts, SPE chart)& &3
o ZA] REAME AABLZ EoeE U9
HE <4 ZA7l1(Fault Detector: T2 £&
Score Charts)2 £43td 384 FH9 dA
Z9 e AN 45§ dady 5+ Qg 53
230 JAEEL N2 AudE t-scoredEHE
9] Folg Zk PCol Wld] HoFozs WMFE
€ 2 79 22WE2 BN FH AHE 7
A" £ Je ¢ AFsz . 2 PCA
d3ilM FgE Pz AN ¢ UdE Aol T2
a7k " olg ATdE 2l
"GOODNESS OF FIT(GOF)'dA ==+ o
olEZt AT 2YUE FTHA AASE Ao] F
AgAd g A AFHIES A ndgF
£ GOF #<¢17|(SPE Chart)”’} 1t}

24 Mg AlAY D E

A AN&gde T3 #FA AN2gd diHo
o] ol AA 71U GOF &7l A E o
A4 (fault)o] o AMZRE LA HEA
E HEHoZ ¥ AdAREH 3L AR &
BRloz HAFE o4 MM ME7] (Faulty
Sensor Selector)$} L o] Ae] Wigt B4 AP L
AFsE £4 A A7l (Correction Indicator)®
T4¥h —3] o] g A€ ALS 357}
78t 848 FAH 2 Ao H¥=HE=
Alzke] Adeol wiel Kol &S Ag Alage
2 2AsA .

3. Al o3

3.1. diA 383 dolg XHa

B AT g 3L AYHY R4
yhe-7loln & W 11, § AR F 2417
9l 24zE0] AAHAY 2 HMFEL F 19
vehdidled, digye FA=E 19 49 2

_56_



BEA JtA Az FHE AN A A2 Ay

. og FEL Fal UM H2AzIHY

A AN2EE B8 5+ JdE e e B9
Bt
Raw material inttet
C.W. outlet
CW. E ; g—>
intiet
C.W. return . | Semi-product
[AL] Agitator outiet
To cooling tower

Fig 4. Schematic diagram of typical batch reactor
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Tabl 1 Process measu ments

x 41 Reactor temp. 6 Addmg water heat
2 | Jacket inlet Temp.| 7 Jacket heat
3 | Jacket outlet temp. | 8 | Agitator heat
4 | Reactor pressure 9 | Sealing heat
5 | Conversion 10 | Condenser heat
11 | Agitator ampere
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Table 2. Model Overview

et X 1 Eigenvalue |
1 0.365 7.669
2 0.581 4,537
3 0.710 2.707
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