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Table 1 If-Then rule

If { A feed = 0.2506 )
and  { Reactor temp < 119.95 )
Then ( Class = Warning )
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Fig. 3 An Example Process Trend
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Fig. 5 Tennessee Eastman Process
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Table 2 Process disturbances

No. Disturbances Type
1 A/C feed ratic Step
2 B composition Step
3 D feed temp Step
4 Reactor cooling water inlet temp Step
5 Condenset cooling water inlet temp Step
6 A feed loss Step
7 C header pressure loss Step
8 A,B,C feed composition Random
9 D feed temp Random
10 C feed temp Random
11 Reactor cooling water inlet temp Random
12 Condenser cooling water inlet temp | Random
13 Reaction kinetics Slow drift
14 Reactor cooling water valve Sticking
15 Condenser cooling water valve Sticking
16-20 { Unknown Unknown
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Table 3 Selected variables
Variable name
A feed :
A and C feed
Reactor Pressure
Reactor temp
Purge rate
Product sapareor temp
Product saparator pressure
Stripper pressure
9 Stripper underflow
10 Stripper temp
11 Stripper steam flow
12 Compressor work
13 Reactor cooling water outlet temp
14 Condenser cooling water outlet temp
15 | Reacter B component
16 Purge gas D component
17 | Product D component
18 | A feed valve
19 | Separator pot liquid flow valve
20 | Stripper liquid product flow valve
21 | Reactor Pressure {differential)
22 | Product separator temp (differential)
23 | Product separator underflow (differential}
24 | Reactor cooling water outlet temp (differential)
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Table 4 Estimation Error for Test Data

DataSetNumber | 106Variables | 24Variables
1 25% 2.5%
2 3.1% 3.1%
3 3.1% 3.1%
4 06% 0.6%
5 0.6% 0.6%
6 0.6% 0.6 %
7 1.2% 0.6%
8 4.3% 4.3%
9 8.7% 74%
10 11.8% 93%
11 37% 3.7%
12 3.1% 3.1%
13 12.4% 10.6 %
14 13.7% 81%
15 11.2% 13.1%
16 3.1% 3.7%
17 14.9% 17.4%
18 19.3% 174%
18 17.3% 11.2%
20 8.6% 9.9%

Average 7.19% 6.52%
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Table 5 Example Rules {No.8)

If { Perge rate <= 0.338752 )
and  { Compressor work > 341.18 )
and  { Separator pot liquid flow valve <= 38.6698 )
and  ( Reactor pressure {differential) > -0.472194 )
Then ( Class = Normal )

If  ( Purge Rate > 0.338752 )
Then ({ class = Warning }

If ({ Compressor Work <= 341.18 }
Then ( class = Warning }

IT  ( Separator pot liquid flow valve > 38.6698 )
Then  ( class = Warning )

Tf ( Reactor pressure {differential} <= -0.472194 )
Then ( class = Warning )

Others  ( class = Warning )
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