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Maintenance Frequency Optimization of the Steam Turbine Journal
Bearings by Condition-based Maintenance
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ABSTRACT

Turbine journal bearings are designed to support the weight of the rotors on a hydrodynamic oil film and to
provide dynamic stability to the rotor system. The life time of journal bearings is infinite theoretically because the
journal bearings are separated from the shaft journal by oil film. But poor design, assembly, operation and maintenance
can cause problems to the journal bearings. The FMEA(Failure Mode and Effects Analysis) results of the journal
bearings show that frequent maintenance of the journal bearings can cause failures and reduction of the bearing life.
Therefore, the maintenance periods and history of the journal bearings with the bearing FMEA results are reviewed
in order to establish the optimized maintenance period of the journal bearing for the nuclear power plants. Consequently
it is necessary to maintain a best condition of lubrication system, reject time-based maintenance and perform the
condition-based maintenance of journal bearings in order to maintain optimum condition of the journal bearing.

Key Words : Journal bearing(4'@ wWl©]&), Maintenance Frequency(*H] 7]), Turbine(E1%l), FMEA(Failure
Mode and Effects Analysis, 1825 9 FEFEA
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Table 1 FMEA of the Turbine Bearing
Failure Degradation Degradation Discovery Or Time
Locations Mechanism Influence Prevention Opportunity Code
Vibrati i tal t
Rough journal or or ' ibraf 1f)n, bearing metal temperature, R
nspection
ibrati i 1
Misalignment due to foundation settling Y1brat1f)n, bearing metal temperature, W15 8
inspection
Maintenance induced errors - improper Vibration, bearing metal temperature, W15
pinch inspection '
Wear Maintenance induced errors such as S .
. . . . Vibration, bearing metal temperature,
improper fit, handling, or installation, . . R
. . inspection
improper bearing pad assembly
Journals . -
D 1
Bearings teff;:f;ireumcam’ contamination, Oil analysis, inspection W2 5
Misalignment during initial assembly or Vibration, bearing metal temperature, W4 8
wear of other components inspection -
Wear, pitting | Circulating electric currents Inspection, shaft curr.ents, bearing metal W0.5 2
temperature, RF monitor
| Loss of oil, localized heating of shaft Vibration, bearing metal temperature R
Loss of Babbitt — - - . .
Oil whip/swirl Vibration, bearing metal temperature R
Loss of Babbitt lmprhoper mteﬁal, vibration, incorrect NDE Inspection R
bond bearing repair process

ok
H
2
18
N
N
of
1
o
i

3 A7d A2z 20113 62




10 ol

4. Hjof2le| HH|F7| bW

4.1 EPRIS| 21F7|

EPRI= "= SAAGAEY a7 9z 1998
o 39709 717]e gt AN 7)EE Lt 7]
718 Agulgadt 7 AuakEe) oigk 7] 2 A
7} FEEojorRt = ZAE AlFEAT

EPRIZ} st 1k 2 AYE R o807

= Aoy & Hl%‘-ﬁ"% M ARg A

oo wloj e Au)EE
2 o] AH|F7]+= Table 2
IYE ‘i) 6 (A 4EIRD)

=
o
N
N
rir
o
r]I
fd
ol
=
Al
v
HIN
8
©
> L

2
LNE

Table 2 Bearing Maintenance Frequency of EPRI PMT

Turbine Type. of Malnte.nance Remark
Bearing Period
Journal
. 8 years
. Bearing
HP Turbine
Thrust
. 8 years
Bearing
LP Turbine Jourr}al 6 years
Bearing

Table 3 Bearing Maintenance Frequency of Exelon

Manufacturer Turbine TypeA of Mamte'nance
Bearing Period
Journal
1
) Bearing Oyears
HP Turbine Thr
ust
E
G Bearing 6years
. Journal
LP Turbine . 6years
Bearing
. Journal
HP Turbine . 10years
Bearing
: Journal
Westinghouse . 8years
Bearing
LP Turbine
Thrust Qvears
Bearing Y
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Table 4 Inspection Plan of Bearings

Maintenance

Remark
Contents

Inspection| Time

—Check pipe unions of jacking
oil supply line -Measure

B Lo .
(Medium |25000 jacking oil pressures
Inspection) —Check the thermocouples
Measure bearing clearance and
readjust
C — Check bonding of bearing

(Major |50,000
Inspection)

metal by ultrasonic and dye
penetration tests

w
o
@
@

Inspection

Equivalent
operating hours

(2000 (000 (75000 Gooon)

B = Medium inspection C = Major inspection

Fig. 6 Recommended inspection plan for steam turbine
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Table 5 Common recommended maintenance periods
Parameter Mamte'nance Remark
Period
Turbine Maintenance 6Years
Generator Maintenance 6Years
Bearing Maintenance 2Years
Table 6 Maintenance periods suggested by NEIL
Parameter Mamte.nance Remark
Period
Should 6Years
Shall 8Years
Table 7 Inspection Plan of Domestic Plant
Period | Background of Inspection
Plant (Fuel Maintenance P Remark
. Method
cycle) Period
K1/w1 Maintenance Visual
YU/Y2/Y3/| 1 period of Inspection
ul/u2 in-service plants NDE
Maintenance Visual
1 period of Inspection
in-service plants NDE
K2 .
Visual
3 O&M Manual | Inspection
NDE
Maintenance Visual Manual:
W2/U3 1 period of Inspection ) ears.
in-service plants NDE 4
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Table 8 Maintenance History of Turbine Bearing

Unit | Year Description Cause
2005 4#1 brg : ' Improper
Babbitt desquamation manufacture
Kl 2006 Indefective
2007 Indefective
2006 Indefective
K2 | 2007 Indefective
2008 Indefective
2005 Indefective
2006 Indefective
K3
#1 brg : Clearance over Wear-out
2008 - -
#8 brg : Linear indication | contamination
#3 brg : Linear indication contamination
2004
K4 #4 brg : Linear indication contamination
2006 Indefective
2007 Indefective
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Table 9 Vibration Data of Bearings Unit(tm p-p)

Parameter H#l | #2 | #3 | #4 | #5 | #6 | #7 | #8
Direct(Xabs.Avg.) | 48 | 77 | 78 | 36 | 35| 51 | 26 | 55
POINT: BRGH3 ABS X /45" Right  Shat Abs - Direct
From 05JUL2008 23:00:00 To 21NOV2008 15:20:00 Delta Time
Cursor: D2NOY2008 19:00:00 Max 87.1umpp, Min 71.6umpp, Avg 77.8umpp
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Fig. 7 Vibration Trend

Table 10 Vibration Data of Bearings Unit m p-p

Parameter #1 | #2 | #3 | #4 | #5 | #O | #7 | #8

Direct(Xabs.Avg) |29 |24 [22]22(24|17| 8 |16
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