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Abstract

Recently, the importance of plant maintenance(PM) was highly raised to provide efficient plant operation

which highly affects the productivity. For this reason, a number of engineering methodologies, such as risk-

based inspection(RBI), fitness for service guidelines(FFS),

plant lifecycle management(PLM), have been

applied to improve the plant operation efficiency. Also, a network-based business operation system, which is

called ERP(Enterprise Resource Planning), has been introduced in the field of plant maintenance. However,
there was no attempt to connect engineering methodologies to the ERP PM system.

In this paper, a knowledge-based information system for the plant operation of steel making company has
been proposed. This system, which is named as K-VRS(Knowledge-based Virtual Reality System), provides a

connection between ERP plant maintenance module and knowledge-based engineering methodologies, and

thus, enables network-based highly effective plant maintenance process. The developed system is expected to

play a great role for more efficient and safer plant maintenance.
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Fig. 1 The structural configuration of K-VRS
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Fig. 2 The structure of virtual reality system
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Fig. 4 Camera views of the virtual reality model
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Fig. 5 FE model of ladle crane using shell elements
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Fig. 6 Displacement constraints of main and aux. girder
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Tablel Combination of load

Case Loading Conditions

A M[ U (lifting load)+(weight)+(horizontal load)]
+(thermal load)

B M[ W (lifting load)+(weight)+(horizontal load)]
+(load by wind in service)+(thermal load)
(lifting load)+(weight)+(earthquake load or

C impact load)+(thermal load) or (weight)+(load
by wind out of service)+(thermal load)

Table2 Coefficient of shock y and task M
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Fig. 7 Stress distribution of main girder and aux. girder

Fig. 9 Strain measurement locations
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Fig. 10 Comparison between measurement and analysis
results(general point)
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Fig. 11 Comparison between measurement and analysis

results(first stress concentration point: horizontal
direction)
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Fig. 12 Comparison between measurement and analysis
results(first stress concentration point: vertical
direction)
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Fig. 13 Comparison between measurement and analysis
results(second stress concentration point: vertical
direction)
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Table 3 Comparisons between measurement and analysis

points

. Mean Strain
Location Method Strain |Amplitude
General point Experiment | -33.8e-6 | £60.5¢-6
Analysis | -44.2e-6 | £40.7e-6
1* concentration | Experiment | 44.5¢-6 | £45.1e-6
point(horizontal) | Analysis |-24.1e-6 | £20.7¢-6
1* concentration | Experiment | -55.7e-6 | £92.1e-6
point(vertical) Analysis | -27.9e-6 | £36.4e-6
2" concentration | Experiment | -1.2e-6 | £27.2e-6
point(vertical) Analysis | -35.3e-6 | £26.2e-6

Table 4 Analysis results at fatigue life assessment points

Mean Stress | Stress Amplitude
Assegsment Ratio Ratio
t:
points (om/oy) (ca/oy)
Node 141614
(vertical) 0.04126 + 0.03194
Node 135374
Main (horizontal) 0.02611 + 0.04857
Girder | Node 135374 | ¢y + 0.05554
(vertical)
Node 1294121 4909 + 0.04480
(vertical)
Node 7966
(horizontal) 0.1038 + 0.02222
Node 7966 0.1038 + 0.05080
(vertical)
Node 111511
Aux. (horizontal) 0.1037 + 0.02222
Girder | Node 1'11511 01037 + 0.05086
(vertical)
Node 122468
(horizontal) 0.2745 + 0.02394
Node 122468 | = 745 + 0.09503
(vertical)
H7he) B gEasch
33
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2 %l Z(stress amplitude)S A= FEHGHOZ 1}
= FAAES Table 4 o] Beleta, &4 A7 Qe
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Fig. 14 Assessment results using fatigue diagram(SS400)
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Fig. 15 Assessment results considering residual stress
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Fig. 17 Structure of on-line fatigue life monitoring

system
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Fig. 18 Structure of web-based K-VRS
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