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Equipment

The following equipment was used to carry out the vibration analysis:
SKF Microlog: CMVAG60. Serial No 602995
Accelerometer: Number: 1 Serial No 222

Dell Notebook Computer
SKF Prism4 Vibration Analysis Software.

Analyst

Mr A Analyst.
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|Introduction|

The vibration analysis was to identify the cause of the increasing vibration reported

on GT1 generator set.

During the vibration analysis the generator sets were ran at various loads.

Readings were taken from both units during the analysis, this was for comparison
purposes and also to check if the vibration was transmitted from one set to the other.

The positions of the readings taken on each unit were:-

Alternator

Drive end Bearing:- Horizontal, Vertical & Axial. Also vertical on the bearing

pedestal and the floor

Non drive end Bearing:- Horizontal, Vertical & Axial. Also vertical on the
bearing pedestal and the floor

Exciter

Horizontal, Vertical & Axial

Oil Pump

Horizontal, Vertical & Axial

Floor Plates

Vertically next to the drive end and non drive end bearings, the exciter and the

oil pump

All quoted velocity amplitudes are mm/s RMS.
Overall Values are 30Kcpm frequency length.
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|Reeort|
Fig 1
GT 1 Load Settings
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An initial set of readings were taken on
the 6™ May 2008 with the unit shutdown.
This was to establish if any vibration was
transmitting into the machine from
elsewhere on the plant, which could then
be accentuated when the machine was

running. The highest recorded vibration

with the machine shutdown was _ Fig2 _
<0.3mm/s, therefore transmitted vibration GT 1 Drive End Bearing Horizontal
was not a concern.

After the 6™ May 2008 various issues
were encountered that resulted in the
unit been unable to run until the 10" May
2008.

Between the 10" May & 12" May 2008
the machine could only be run at 7.5mw,
Omw & 8mw due to plant conditions, see
Fig 1.

GT 1 Alternator

Fig 3
GT 1 Drive End Bearing Vertical

Date | 10-MAY-08 02:14:21
Amp 2060

The overall vibration recorded from the
drive end bearing during the various load
settings was between 1.7mm/s & N
1.5mm/s in the horizontal direction (See
Fig 2 Alternator drive end bearing - Fig4 _

horizontal), and between 2mm/s & G LNon Drive End Bearing Horizontal
1mm/s in the vertical direction (See Fig 3 .
Alternator drive end bearing vertical).

The overall vibration recorded from the
non drive end bearing during the various
load settings was between 2.1mm/s &
1.9mm/s in the horizontal direction (See
Fig 4 Alternator non drive end bearing
horizontal), and 3.5mm/s in the vertical
direction (See Fig 5 Alternator non
drive end bearing vertical).

Using ISO Standard 2372, the non drive
end bearing vertical direction readings
are a concern.

Date | 10MAY-08 1257.29
mp 3450
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Fig 6
GT No.1 GT 1 Exciter Casing Horizontal

GT 1 Exciter Casing

Although readings were taken from this
position, the casing is not physically
connected to any rotating part.

The overall vibration recorded in the
horizontal direction was between
2.2mm/s & 1.5mm/s (See Fig 6 Exciter
Casing horizontal) and between
5.8mm/s & 5.4mm/s in the vertical
direction (See Fig 7 Exciter Casing
Vertical).

GT 1 Oil Pump

Readings were taken from the oil pump
that is connected to the back of the
Exciter. The overall vibration recorded in
the horizontal direction was between
29mm/s & 16mm/s (See Fig 8 oil pump
horizontal) and between 8mm/s &
5.5mm/s in the vertical direction (See Fig
9 oil pump vertical)

Using ISO Standard 2372, the readings
from the pump are a concern.

GT 1 Bearing Pedestal’'s and Floor
Plates/Skid

Readings were taken in a vertical
direction from the alternator bearing
pedestal’'s, the floor plates/skid at the
bearing positions, the exciter position,
and then under the oil pump stand.
These readings show the vibration on
the floor/skid steadily increasing from
1.5mm/s at the alternator drive end
bearing position to 6.9mm/s at the oil
pump position (See Fig 10 GT 1 floor
plates/skid).

Fig 7
GT 1 Exciter Casing Vertical

Fig 8
GT 1 Oil Pump Horizontal

Fig 9
GT 1 Oil Pump Vertical

Fig 10
GT 1 Floor Plates/Skid




Vibration Analysis Report Date:
FPSO 5/12-5-2008
lReEOI’II
Fig 11
GT No.2 GT 2 Load Settings

Readings were taken from this unit at
various load settings 28mw, 16mw,
8.5mw & 9mw through out the trials, see

Fig 11.

Alternator

The vibration recorded on this unit at the Fig 12

various load settings were within GT 2 Drive End Bearing Horizontal

acceptable levels using 1ISO Standards
2372 (See Fig 12 GT 2 drive end
bearing horizontal & Fig 13 non drive
end horizontal).

The high frequency readings, taken to
identify bearing condition, were also at
an acceptable level.
. : Fig 13
GT 2 Exciter Casing GT 2 Non Drive End Bearing Horizontal

Although readings were taken from this
position, the casing is not physically
connected to any rotating part.

The overall levels of the readings taken
from the casing surrounding the exciter
are at an acceptable level (See Fig 14

Exciter casing horizontal). Fig 14

GT 2 Oil Pump GT 2 Exciter Casing Horizontal

Readings were taken from the oil pump
that is connected to the back of the
Exciter.

The vibration levels on this unit were
within acceptable levels (See Fig 14 Oil
pump horizontal).
Fig 14
GT 2 Oil Pump Horizontal
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Fig 15
GT No.2 GT 2 Floor Plates/Skid

GT 2 Bearing Pedestal’'s and Floor

Plates/Skid

Readings were taken in a vertical
direction from the alternator bearing
pedestal’s, the floor plates/skid at the
bearing positions, the exciter position,
and then under the oil pump stand.
These readings indicated the vibration
on the floor/skid at an acceptable level
(See Fig 15 GT 2 floor plates/skid).
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GT1

The analysis of the GT1 data indicates that the highest vibration amplitudes on this
machine, are on the oil pump in the horizontal and vertical planes.

As the Oil Pump has already been changed as a result of a previous vibration survey
prior to our visit, it has to be accepted that the problem is not due to the Oil Pump, but
is transmitting to the oil pump from a fault elsewhere on GT1.

Alternator

The vibration levels on GT1 Alternator are higher than on GT 2 Alternator, however
apart from the non drive end vertical vibration, the amplitudes are at an acceptable
level using ISO Standards 2372.

Exciter Casing

As previously stated readings were taken from this position however the casing is not
physically connected to any rotating part, therefore the vibration on the casing is due to
transmitted vibration through the floor plates/skid.

Oil Pump

The vibration on the oil pump is a concern, however as this unit has previously been
changed it must be accepted the vibration is not related to the oil pump but is
transmitting from elsewhere.

Conclusion & Recommendation

The Exciter is connected between the Alternator and the Oil Pump, but due to it's
design we were unable to take readings directly from it.

An unbalance of the Exciter would transmit vibration to the non drive end of the
Alternator and predominantly the Oil Pump, which is the structurally weakest position
on the unit.

Unbalance of the Exciter is further confirmed from the readings taken on the 10" May
between 12.55pm & 13.05pm, when the unit was running and the load was removed
from the Exciter. The vibration in the horizontal direction on the Oil Pump increased
substantially from 18mm/s to 29mm/s.

I would therefore recommend, if possible, balancing the Exciter rotor.

GT 2

The amplitude of the readings on this unit are at an acceptable level using ISO
Standards 2372.




