¥61% % 2H b T 2% ik Vol. 61 No. 2

2010 4E 2 H CIESC Journal February 2010
[fESsEceesasg,
s 1 Tt 72 & AR 15 U 22 455 B R
Sosssss555o=F

G R TR A, JEE 100084)

WE.: MESWERELA T SREE., FRIETH—ANEZETH, R0 airE (PCA)Y 1E N T B2 W
Fik, C&EZMHATFARA TS RASE S B, AR 2R B2 PR FERRE, A LRER
Gt T B IRAER MR B REJ)A BY TR B R FI W, JF BRI AER . A¥IMRT . AU TEL BT R
X RGN E R . ARSOK R TR S AN TRERKEES, BT - NHMBEAREEH RS, LA
X6 Tl B 0 R 2 W, I F Honeywell AR UniSim V& @57 T — o &M Tl BEER, X% 2 W
REHATT I

KHWE: WEZW TR BRI ALRERS: WA RS

hESHES: TP 311 XEKARIRAG: A MEHE: 0438—1157 (2010) 02—0342—05

Application of hybrid diagnostic system for chemical processes

DAI Yiyang, ZHAO Jinsong, CHEN Bingzhen
(Department o f Chemical Engineering , Tsinghua University, Beijing 100084, China)

Abstract: Fault diagnosis is an important method to insure the safety and stability of chemical
processes. Principle component analysis (PCA), one of the typical diagnostic methods, has been widely
used in various chemical fault detections. However, PCA is not good at fault diagnosis of complex chemical
processes. Artificial immune system (AIS) is an adaptive system inspired by theoretical immunology and
observes immune functions, principles and models. Based on the principles of self/non-self discrimination
in the immune system, fault diagnosis by using AIS is feasible. The ability of self-learning and self-
adaptation makes AIS able to evolve during the online applications. A hybrid diagnostic system combining
PCA and AIS was proposed in this paper for early fault diagnosis of chemical processes. A dynamic
chemical simulation model was built with Honeywell” s UniSim platform, and the efficiency of the

diagnostic system was validated.
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Table 1

Set of parameters for normal conditions

Operating parameter

Control index

C3Hs O CH;OH Water Water Reactor Reactor Products C3Hg O, Liquid
temperature  concentration  temperature flowrate pressure volume temperature  concentration level
/C / % (mol) /C /mol « h™! /kPa /m? /C /% (mol) /%
2441 0.0340.01 105+1 27045 130 8 43 5.0 50
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Fig. 3 Result of PCA detection
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Table 2 Set of parameters for normal conditions

Fault type Occurrence/s Diagnosis time/s Result
normal — — normal
1 595 630 1
1 120 145 1
1 230 255 1
2 225 255 2
2 315 340 2
2 320 350 2
3 240 350 3
3 205 230 3
3 325 400 3
4 290 310 new
4 465 485 4
4 380 400 4
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