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+ MPCA(mutiway principal component analysis)E- ©]-8-3] 437k 0 2 Fodgho 2 v} 743t dlolg] £3o] 7
3}, 712] SPC(statistical process control) W3} A gste] &34 RUE S F3Pbct. =3} ol2gl uhy-> 7x|=
o]atel] thal 2} W4=2] 7] Z(contribution)E 58 Y3 A <h& 7Fs31A At £ =Tl AA AiAle] PVC uk
3719 o1 A Rdl& FA37] $fe] MPCA RS wslslelw, $A- HEE o] 48 44 Ak 3% dlolglz
¥ BAH Aol BANE DA shgic AAZLOR TYTE dlolel & BA 24 ®elmh w2 WA Y] A4
olg shehat 4 S Sk w3 ol e S ) o1l Galg 4
Sk Wi ARk ARIA PVC TSNl A3k T oS EshA o Weld + ek

Abstract— PVC(Polyvinyl Chloride) has been widely used to the daily commodities and medical appliances as one of
ordinary four resins. PVC processes have unstable problems due to heat removal mechanism from exothermic reaction and
strong nonlinear behaviors. As a result, most of batch process operations are mostly dependent upon the experience of the
operators. As distributed control system(DCS) and plant information system(PIS) have been installed in industry, mon-
itoring skills have been rapidly developed. The enormous amount of data being collected are summarized using one of
data compression methods, MPCA(multiway PCA), which is capable of compressing the information down into low di-
mensional spaces. Process performance can be monitored by using statistical process control(SPC) charts constructed from
MPCA model. It can be used to analyze assignable causes using contribution of the variables on the abnormal events. To
develop the process monitoring model for industrial PVC reactor, in this study, MPCA model is introduced, and its control
limits are determined from the in-control batch data, which are compared with real-time process measurement data to know
the status of process. Furthermore analytical diagnosis methodology based on the contribution of out-of-control state are
proposed and tested on PVC reactor. The proposed analysis tools show the efficient monitoring diagnostic results.
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Fig. 1. PVC polymerization reactor.
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Table 1. Process measurements

No.
vl

Measurement . Measurement

Reactor temp. Quenching water heat

v2 Jacket inlet temp. v7 Jacket cooling water heat

v3 Jacket outlet temp. v8 Agitator heat

v4 Reactor pressure v9 Agitator sealing water heat

v5 Conversion v10 Reflux condenser cooling water heat
v1ll Agitator ampere

70e] & Zk(sampling timeL 153)5-8 dgjr}d. 23 w4
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Table 2. Model overview

No. of PC R’X Figenvalue
1 0.365 7.669
2 0.581 4.537
3 0.710 2.707
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Fig. 8. The monitoring charts for abnormal batch(T).
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