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of Hydro-turbine Generator
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Abstract

The purpose of this study is to explain the importance of Vibration Monitoring Device by introducing an example of
Predictive Maintenance System using Condition Monitoring System of Hydro-turbine generator. Confirming vibration of
generation equipment is commissioning procedure during equipment completion for checking guaranteed items. Data from
Generator output range are used to determine output band to continue the performance of equipment. The Vibration Monitoring
System is not absolute method of maintenance, but if it is used well with expert, it will be visible, data-analyzed, scientific
maintenance more than others. And also, Condition Monitoring System is very important for remote controlled small
hydro-power plant although most of it is installed in Large hydro-power plant.
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© Main shaft vibration

o Generator air gap

o Bearing bracket

e Generator stator frame

e Keyphase, turbine cavitation

Items

o Frequency analysis(FFT)
= Generator air gap

o Orbit, Transient

= Vibration trend

o Alert, Danger event
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Figure 1. Configuration of Conditioning Monitoring System
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Figure 2. FFT Plot of The "A" Hydro-turbine Generator
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Figure 3. Vibration Trend of The "B" Hydro-turbine Generator
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Table 2. Specification of The "B" Hydro-turbine Generator

Turbine Generator
Type Vertical Francis Type |3 ¢, Synchronous
Output 103MW Output 100MW
Head 90m Voltage 15,400V
Discharge 130.04CMS Ampere 4,124A
Revolution 180rpm Insulation F-Class
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Table 3. Basic Design Value of Generator Guide Bearing

Rotating speed 180 rpm  |No. of Pads 20 EA
$2650mm |Pad arc 12.2 degree

Journal diameter

Pad length 210mm  |Pivot offset ratio 0.5
Machined clearance 15Smm | Viscosity grade VG 46
Assembled clearance | 0.32~0.365mm |Radial load 20 kN
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Figure 4. Pressure Distribution Analysis of Guide Bearing Pad
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Table 4. Performance Analysis Result with Bearing Clearance(0.34mm)

Static performance Dynamic performance
Static performance 0.11 |Stiffness, Kxx | 5.169E+08 N/m
Min. film thickness | 0.25mm |Stiffness, Kyy | 5.509E+08 N/m
Power loss 57.1KW | Damping, Cxx |3.881E+06 N s/m
Max. temperature 51C |Damping, Cyy |4.077E+06 N s/m

54 Y Avks des] wojdnte R At ks @
8 A7k 180mpme] A&eojnz “HA9] 134 9
T olAA EAstl e 714

s 44 9 ST 2 MelRAsE A% AEe 4

& dolg ¥ ohdz} TBH Al
Pivot 8 & sk 2ol Tasit.

7] Rl A (717R30) 9] Eal el geldh
715 Wolg F-9le] 2§ FA supporte] UE Z¢)el o3t
21%H0.05mm)S s oF 044m= F7EEQom, olegh gk
71E ARG 2 AR AAEASE 4 A

e

2

rlo r2

Table 5. Performance Analysis Result with Bearing Clearance(0.44mm)

Static performance Dynamic performance

Static performance 0.15 |Stiffness, Kxx | 2.559E+08 N/m
Min. film thickness | 0.30mm |Stiffness, Kyy | 2.733E+08 N/m
Power loss 47.1KW | Damping, Cxx |2.112E+06 N s/m

Max. temperature | 49.3°C |Damping, Cyy |2.231E+06 N s/m
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Figure 5. Compare Dismantled with Assembled Condition

Table 6. Performance Analysis Result with Bearing Clearance(0.30mm)

Static performance Dynamic performance

Static performance 0.11 |Stiffness, Kxx | 5.783E+08 N/m
Min. film thickness | 0.23mm |Stiffness, Kyy | 5.803E+08 N/m
Power loss 471KV |Damping, Cxx |4.102E+06 N s/m

Max. temperature | 58.7°C |Damping, Cyy |4.117E+06 N s/m
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Figure 6. Stiffness Coefficient with Adjusted Bearing Clearance
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Table 7. Compare Two Values of Shaft Vibration(1X, mPP)

Sensor | Date | Start |Excite | 25MW | SOMW | 75MW | 100MW
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