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Abstract— Condition monitoring technology has recently been received much attention in the
light of its significance on the maintenance of complex machineries such as turbines in power
plants. Currently, turbines in power plants are maintained by scheduled overhaul based on the
manufacturer’s recommendations and the utility’s experience. Although this preventive maintenance
is known to be very effective, operators have less access to identify failure of elements when
it happens between overhaul period. Therefore, in this study, a development of a on-line condition
monitoring system through wear debris analysis of lubricating oils is aimed with a view to detecting
abnormal wear behaviour of bearings and other wet-components at an early stage, allowing better
outage scheduling and minimizing forced outages. For field application purposes, the on-line system
developed was installed on the turbine of the No.4 unit at Ulsan Power Plant and its performance

has been evaluated on site.
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Fig. 1. Schematic diagram of bearings.
(Ulsan Thermal Power Plant)

Table 1. Chemical components of bearings (unit: %)

Materials|White metal No. 2| Bronze No.3

Components (WJ2) (LBC3)
Sn Balance 9.0~11.0
Sb 8.0~10.6 -
Cu 5.0~6.0 Balance
Pb — 9.0~11.0
Ni — Less than 1.0

Pb Less than 0.50 -
Fe Less than 0.08 | Less than 0.3
Impurities | Zn Less than 0.01 |Less than 1.0
Al Less than 0.01 —
Bi Less than 0.08 -
As Less than 0.10 -
71e} - Less than 1.0
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Fig. 2. Trend of skewness value and mean particles size
for oil samples (common).
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Fig. 3. Trend of vibration and oil temperature at oil sam-
pling time (#2 bearing).
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Fig. 4. Trend of skewness value and mean particles size
for oil samples (#2 bearing).
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for oil samples (#5 bearing).
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Fig. 7. Block diagram of on-line wear monitoring system.
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Table 2. Necessary measure according to contamination grade of lubricating oil
Numer of particles ISO Condition | Monitor Necessary measure
10u 18 Grade (5/15) display
Less than 25,000 | Less than 10,000 |Less than 16/13(NAS7) Normal —
25,000~30,000 10,000~15,000 |Greater than 17/14(NASS8) | Attention - Continuously observing
the data
30,000~ 40,000 15,000~25,000 Greater than 18/15(NAS9) | Warning | Warning | Comparing other
monitoring system
Greater than 40,000 Greater than 25,000Greater than19/16(NAS10) | Abnormal | Danger Integrated inspection
of TBN system

Table 3. Classification of program

Program Function Computer
I0COMM Solenoid valve control pump contro] data transfer Computer (#2)
MOFCM Data acquisition and storage modem communication control |Computer (#2)
MO-KEPCO Data receiving by modem data managing of computer (#1) |Computer (#3) in KIST
Computer (#4) in KEPC)
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