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March March 1515thth   2008    2008    Trip Setting Trip Setting 225 225 μmmMarch March 1515 , , 2008    2008    Trip Setting Trip Setting 225 225 μmmpp--pp

225 μmp-p
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Tilt P d B iTilt P d B iTilt Pad BearingTilt Pad Bearing
from Kingsbury Inc.

Pivoted 
shoe
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Standard of Condition Monitoring

Overall Shaft Vibration

Bearing Metal Temperature

Lube Oil Inlet Temperature

Generator Cooling Temperature
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Vibration SubsynchronousSubsynchronous
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MVAR Change

Abnormal Diff. Expansion

Overall ShaftOverall Shaft 
Vibration
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Overall Shaft 
b

Subsynchronous

Vibration

8‐12 Hz, 75 μmp-p

Subsynchronous
from Spectrum 
Vibration

During the event
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3 options to correct3 options to correct

“Fluid Induced Instability” Fluid Induced Instability  

without Internal Inspection

66 d  C i d B l id  C i d B l i

p

66--day Compromised Balancingday Compromised Balancing

88 d  B i  I tid  B i  I ti88--day Bearing Inspectionday Bearing Inspection

L b  Oil T t  Adj tiL b  Oil T t  Adj tiLube Oil Temperature AdjustingLube Oil Temperature Adjusting
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3 options to correct “Fluid Induced 3 options to correct Fluid Induced 

Instability” without Internal InspectionInstability  without Internal Inspection

March March -- April April 2008  2008  March March April April 2008  2008  

Compromised 
Lube Oil Temp. 

Compromised 

Balancing
Adjusting 

(Fi  T i )
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g (Fine Tuning)



3 options to correct “Fluid Induced 3 options to correct Fluid Induced 

Instability” without Internal InspectionInstability  without Internal Inspection

Bearing 

Inspection

“““Higher Load “Higher Load 
SupplySupplyBearing Bearing pp ypp y

RunRun Longer”Longer”ReplacingReplacing
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3 options to correct “Fluid Induced 3 options to correct Fluid Induced 

Instability” without Internal InspectionInstability  without Internal Inspection

Bearing 

Inspection

Although Although “Higher Load “Higher Load SupplySupply
RunRun Longer”  it could not be reduced Vibration Longer”  it could not be reduced Vibration RunRun Longer , it could not be reduced Vibration Longer , it could not be reduced Vibration 

without without Internal Part Correction Internal Part Correction anymore!!!anymore!!!
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Correcting Activities in OverhaulCorrecting Activities in Overhaul

May May JuneJuneMay May –– JuneJune
2008   2008   
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Correcting Activities in OverhaulCorrecting Activities in Overhaul

F t C i  W i ht B l i  F t C i  W i ht B l i  May May JuneJuneFront Casing Weight Balancing Front Casing Weight Balancing May May –– JuneJune
2008   2008   

69% 10%
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Correcting Activities in OverhaulCorrecting Activities in Overhaul

R bbi  D iR bbi  D iRubbing DecreasingRubbing Decreasing
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Correcting Activities in OverhaulCorrecting Activities in Overhaul

R bbi  D iR bbi  D iRubbing DecreasingRubbing Decreasing
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Condition Monitoring after OverhaulCondition Monitoring after Overhaul

F d ti  L l F d ti  L l Foundation Level Foundation Level 
Right Side of LP Casing Level 
Lower than Left Side 2 7 milsLower than Left Side 2.7 mils
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JulyJulyBefore

Subsynchronous of 10 μm

JulyJuly
2008   2008   Subsynchronous of 10 μmp-p

Trip at 1X=230 μmp-p

@60 MW (52% Load)

After

Subsynchronous of 80 μmSubsynchronous of 80 μmp-p

@100 MW (87% Load)
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M  St bl   h  N d  Fi  T iM  St bl   h  N d  Fi  T iMore Stable ; however, Need more Fine TuningMore Stable ; however, Need more Fine Tuning
By LubeBy Lube Oil Temp. Decreasing from Oil Temp. Decreasing from 4949ooC to C to 45 45 ooCCyy p gp g
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“L t ibl   i  th  fi h b  di   “L t ibl   i  th  fi h b  di   “Last possible cause in the fish bone diagram was “Last possible cause in the fish bone diagram was 
found and corrected.”found and corrected.”

Maintenance Erection/Design
Bearing LoadBearing Load

Operation
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Shaft at 
Brg. No. 1

Shaft at 
Brg No 2Brg. No. 1 Brg. No. 2

Shaft at 
Brg. No. 4

Shaft at 
Brg. No. 3
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BeforeBefore

AfterAfter
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Remedial Action Step

Subsynchronous Turbine Conditiony
Appear  Normal 
80 μmp-p@87% Load  Abnormal
10 μm @52% Load Severe10 μmp-p@52% Load 
(Trip)

Severe
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Remedial Action StepRemedial Action Step

Turbine  Action
Condition 
Normal Monitoring & Next Outage PlanningNormal  Monitoring & Next Outage Planning
Abnormal  1. Lube Oil Temp. Adjusting 1‐2 days

2. Compromised Balancing 2‐6 days
3. Bearing Inspection 8 days 

Severe  Internal Part Inspection (Overhaul) 
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Remedial Action StepRemedial Action Step

Can be Operated

Turbine  Action

Can be Operated
“The condition is Abnormal, 
but it needs to be Operated

Condition 
Normal Monitoring & Next Outage Planning

but it needs to be Operated. 
It is necessary to 
Control MVAR, and/orNormal  Monitoring & Next Outage Planning

Abnormal  1. Lube Oil Temp. Adjusting 1‐2 days

Control MVAR, and/or 
Decrease Load.

2. Compromised Balancing 2‐6 days
3. Bearing Inspection 8 days 

Severe  Internal Part Inspection (Overhaul) 
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Need to be Shut down



Thank you for your kind attentionThank you for your kind attention
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