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AsstrACT

The machine train consists of a HP/LP Steam turbine driving a Generator of 118 MW.
The Generator shaft and casing vibration were extremely high above the alarm set points.

One of the observation was that the generator NDE casing was operating close to the second critical
speed. Added a mass of around 800 Kg (2 blocks of 400 Kg each) on top of the Generator NDE bearing
housing to shift the natural frequency. This exercise did not yield any positive response.

During the soft foot check of anchor bolts, an interesting phenomenon of gradual reduction of
generator casing & shaft vibration to well below acceptable levels occurred over few hours upon
opening of anchor bolt trap doors through which hot air was getting released.

The inspection revealed no looseness, but excessive gaps ranging from 0.1 to 0.61mm were found at
four locations below the Generator NDE bearing pedestal.

Correction was completed by jacking up the generator frame up off of the baseplate. Shims at the
interface point were removed and the interface points on the baseplate and pedestal were cleaned
and new shims were then installed.

Upon restart the vibration levels were well below acceptable levels.
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PROBLEM STATEMENT

 The Generator shaft and casing vibration were above the alarms.
 The vibration was high on both the bearings of the Generator.

e @Generator vibration in the axial direction exceeded ISO standard limits
(28 mm/s rms or 1.1 in/s rms).

 The issue persisted for almost two years without the root cause being
resolved.

* On site balancing by End user was not successful.

* |nvestigation by OEM - Generator bearing casing natural frequency
close to the running speed.
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Action by OEM

Vibration absorber blocks installed by OEM on top of the bearing housing did not show
any improvement in the Generator vibration level. (2 Blocks of 400 Kg each)
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OBSERVATIONS & ANALYSIS

Bode Plots- Startup- Shaft Vibration- Generator In-board & out-board bearing
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OBSERVATIONS & ANALYSIS

Bode Plots- Startup- Casing Vibration- Generator In-board & out-board bearing
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* Vibration readings on the IB and OB generator bearings were close to 29 mm/sec or 1.1 in/s (RMS).
High vibration when the unit close to running speed.
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Action Taken # 1 & Results

SingLe & Two Pane Batancing Exercise

A single plane balancing lowered Generator outboard
bearing shaft vibration.

* No reduction in casing vibration.

 Atwo plane balancing lowered shaft vibration on both the
bearings of generator

* High casing vibration was still observed at both bearings.

* In-situ balancing didn’t resolve the high vibration on the
casing.
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Action Taken # 1

SinLe & Two Prane Batancing Exercise
Polar Plots- Startup- Shaft Vibration- Generator In-board bearing
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* Significant improvement noticed at Generator In-board bearing after balancing
/
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Action Taken # 1

SinLe & Two Prane Batancing Exercise
Polar Plots- Startup- Casing Vibration- Generator In-board & Out-board bearing
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-, * Not much changes noticed on the casing vibration even after balancing
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Acrion Taken #2 & Results
Impact Test (THrRee DirecTions)

Test result: The impact test showed that the natural frequency of the outboard bearing
aligns with the running speed.
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Action Taken #3 & Results

PepestaL InTERFERANCES AssemBlY MEeasUREMENT locaTions

 Significant relative movement at interface foundation on outboard bearing (location 8) was

located
17.4 Bearing 6 seen from DE:
.' vertical vibration in mm/s rms
Left Side Right Side
\ "‘:\ v 13
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Action Taken #4 & Results

* Aninteresting event occurred during the soft foot check: The vibration readings started
to decrease gradually on both Generator bearings and stabilized at low levels after
opening the anchor bolts trapdoors.

* The above test was repeated with closing/opening of the anchor bolts trapdoors and
the test confirmed that the trapdoors of anchor bolts location of base frame/foundation
affected both shaft and casing vibration of generator.
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ConcLusions & Recommenpartions From Action # 4

* The phenomenon of vibration reduction during opening of anchor bolt trap doors is
suspected to be a resemblance of thermal transient where generator bearing

housing and frame trying to attain thermal equilibrium whereas it is causing high
vibration due to frame distortion when trap doors are closed.

 The above behavior suggested an issue on anchor bolts tightness or soft foot issue.

* Following was recommended:

v’ Check tightness at the 4 foundation anchors below the outboard bearing
pedestal (area S and S1, area R and R1) and ensure proper tightness of shims.
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Concrusions & Recommenpations From Action # 4

AreaR & R1

Generator Inboard Bearing Generator Outboard Bearing
i

A \\ \ ) 16
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MACHINE INSPECTION FINDINGS

* No loose shimming found at the 4
foundation anchors below the generator
bearing pedestals.

* Anchor bolts were already properly
tightened with a torque of 800 N.m but
there was an abnormal gap of 0.1 mm

and 0.61 mm were measured on the T m—
Generator NDE bearing pedestal. inboard bearing outboard bearing B>
L O\/
’/k ’Q AN 46 o
> \\ NP, o 240T-370 Baseframe
« The above observation concluded that e\ et

this is the root cause of high vibration on S
the Generator bearing casing.
* Encircled are the locations of NDE pedestal area where gaps found.

4 P
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Macrine InseecTion Finbines

* Gaps were measured below Generator NDE pedestal
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CORRECTIVE ACTIONS

 Shimming was added below the 4 foundation anchors of the generator outboard
bearing pedestal.

 Correction was completed by jacking the generator frame up off of the baseplate.
Shims at the interface point were removed and the interface points on the baseplate
and pedestal were cleaned and new shims were then installed. The generator frame
was then lowered and proper level and contact was confirmed.

RESU LTS

 Upon restart of the unit, vibration amplitude was found to be significantly reduced at
acceptable levels, we observed that the high vibration has been resolved on both
generator bearings vertical & axial direction.
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Resutrs

Generator Bearings after balancing exercise & shimming correction
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» Shaft Vibration / 1X polar plot after actions indicate acceptable vibration level
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Resutrs

Generator Bearings after balancing exercise & shimming correction
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» Casing Vibration / 1X polar plot after actions indicate acceptable vibration level
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