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Table 1. Results of the simple gas pipeline netwark

system by normalization for single leak case
(Random error 1%, Leak : 10% )

No. of Actual values Predicted values  Performance
location magnitude location magnitude AEE AEE

PR ) i) m) @Y forb forx
1 340 21.769 315.968 22.914 0.084 0119

2 250 8.552 256.565 9.656 0.142 0.136

3 210 22.730 179.596 23.339 0.076 0.230

4 300 3232 310.456 3.721 0170 0.441

5 170 4.733 236.335 5.804 0.234 0579

Table 2. Results of estimation of the Gay-Middleton
pipeline network system by normalization
for single leak case (Random error 15% )

No. of Actual values Predicted values  Performance
b oh location magnitude location magnitude AEE AEE
T G0 @ @) (s forb forx

1 50 00731 413330 00736 0.0309 0.3546
7 50 01395 412184 01409 0.0236 0.1762
9 50 00307 47.0249 00296 0.0821 0.2514
22 50 01480 396804 01502 0.0150 0.2551
31 50 0.0003 - - 2.8002 2.3379

Table 3. Results of estimation of natural gas pipeline
network system for sing!e leak case

Actual values Predicted values Performance

No. of - enitude Tocation magnitude location AEE AEE
branch e ) Gmhn) ) of b of x
1 58000 20000 578213 18231 0.082 0.220
3 58000 76565 588411 78821 0102 0275
6 31788 66515 285116 70123 0125 0301
8 14051 20480 120528 27781 0174 0333
11 20561 29690 225419 30458 0201 0.354
13 20561 45000 235441 41069 0224 0371
17 5133 61285 48111 55742 D351 0404
18 - 4162 24515 43215 19895 0344 0447
19 359 69040 . 31093 64128 0365 0451
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tdantify a Leak as gross emori *

Terminate I, = gross emor matrix
b* =- Estimated Magnitude
x* = Estimatad Position

Fig. 1 Algorithm of leak detection Fig. 2 Simple pipeline network Fig. 3 Steam-metering
using modified Generalized system network system for a

Likelihood Ratio method methanol synthesis
unit process

Fig. 4 Diagram of natural Fig. 5 Overall power changes Fig. 6 AEE changes of b by

gas pipeline network by normalization in the normalization in the simple
system simple gas pipeline network pipeline network system
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{Random error 25%) -

Fig. 7 Overall power changes Fig. 8 AEE 'changes by
by random error increase in random error increase
the simple gas pipeline in the simple gas

etwork . —
network system _ pipeline network system

—264—



