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Development the Preventive Maintenance Template
of the Nuclear Steam Turbine based on EPRI PMBD

Byoung Hak Lee' and Hyuk Soon Lee'

ABSTRACT

The existing maintenance program is focused on time-based maintenance to inspect and repair components
according to maintenance period, rather than condition-based maintenance or predictive maintenance. The preventive
maintenance template of the steam turbine has been developed for optimizing maintenance procedure and improving
reliability and availability of the steam turbine of nuclear power plants based on EPRI PM template methodology
and EPRI technical reports about preventive maintenance.
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Table 1 Maintenance Tasks and Period of Steam Turbine of Power Plants
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Table 2 PM Template Task and Interval

Criticality CRITICAL MINOR

Duty Cycle HIGH LOW HIGH LOW HIGH LOW HIGH LOW
Service Condition SEVERE MILD SEVERE MILD

Task Name CHS CLS CHM CLM MHS MLS MHM MLM

Time Directed Task

Condition Monitoring Task

Failure Finding Task

Table 3 EPRI PM Template of Steam Turbine

Component : Nuclear Steam Turbine

Template Data
Criticality CRITICAL MINOR
Duty Cycle HI LO HI LO HI LO HI LO
Service Condition SEVERE MILD SEVERE MILD
Task Name CHS CLS CHM CLM MHS MLS MHL MLM
Operator Round 1S 1S NA NA NA NA NA NA
Oil Analysis IM IM NA NA NA NA NA NA
Vibration Analysis IM IM NA NA NA NA NA NA
System Engineer Walkdown 3M M NA NA NA NA NA NA
Performance Monitering M IM NA NA NA NA NA NA
Mechanical & Electrical Test 3M 3M NA NA NA NA NA NA
Overhaul 8Y 10Y NA NA NA NA NA NA
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Table 4 PM Tasks and Period of Steam Turbines in Nuclear Power Plants

Task Name Plant Name
Plant A Plant B Plant C Plant D Plant E Plant F

Oil Analysis M IM M M M IM
Vibration Analysis W IM IM IW M IM
Vibration Analysis before Shutdown IF IF 1F 1F 1F IF
Vibration Analysis after Start-up 1F IF 1F 1F 1F N/A
Performance Monitering IF N/A IF IF N/A 10Y
Mechanical & Electrical Test 2W W IM W N/A
Overhaul SF 3F 4F IF 3F 3F
Main Oil Pump Overhaul 2F 1F 1F 1F 1F 1F
Admission Pipe Flange Inspection SF 3F 4F 1F 3F N/A
Front Standard Component Inspection SF - 3F 1F 1F 1F
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Table 5 Inspection Interval of Rotor Journal Bearings
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Table 6 PM Template of Nuclear Steam Turbine
Rev. No 0
Rev. Date PM Template
FID
Criticality Critical Minor
Duty Cycle High | Low | High | Low | High | Low | High | Low
Service Condition Severe Mild Severe Mild
Task Name cus | cs | cam | am | mes | mis | MM | MM
Condition Monitoring Task
Oil Analysis IM - - - - - - -
Vibration Analysis IM - - - - - - -
Performance Monitering 1F - - - - - - -
Measurement of Shaft Voltage W - - - - - - -
System Engineer Walkdown M - - - - - - -
Operator Round 1S
Time Directed Task
Overhaul 6F - - - - - - -
Bearing Inspection 3F - - - - - - -
Turning Gear Inspection 6F - - - - - - -
Front Standard Component Inspection 3F - - - - - - -
Thrust Bearing Wear Detector Inspection IF - - - - - - -
Shaft Brush Inspection IF - - - - - - -
Failure Finding Task
Overspeed test ‘ 1F ‘ ‘ ‘ ‘ ‘ ‘ ‘

Table 7 Contents of Steam Turbine Overhaul

FID Code TAMH

Component Name Steam Turbine

Task Name Overhaul

Task Objective :
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Table 7 Contents of Steam Turbine Overhaul

Principal Failure Locations And Causes :
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Table 8 FMEA Results of LP Blades

Failure Location : LP Blades

Degradation . . . . .
. Degradation Influence Discovery Or Prevention ortuni Time Code
Mechanism B 2 Opp £l
. Material properties, steam quality, FOD, Visual inspection, performance monitoring,
Cracking . . N R
water induction vibration

Vibration analysis, performance monitoring,

. . R
NDE inspection

Unknown design issues

MSR's out of service, hood spray mis-operation,
Erosion high back pressure, heater configuration, Visual inspection W4 8
blade material properties

Visual inspection, measurements,

o Uw40
performance monitoring

Steam quality, material properties

Tie wire/tic wire

hole cracking Steam quality, design Visual inspection, NDE inspection UWI12_16

R: Random, W: Wear out, UW: Universal Wear out
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