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Abstract: Risk-Risk-based inspection (RBI) has been developed in order to identify risky equipments that can cause major accidents or
damages in large-scale plants. This assessment evaluates the equipment's risk, categorizes their priorities based on risk level, and then determines
the urgency of their maintenance or allocates maintenance resources. An earlier version of the risk-based assessment software is already installed
within the equipment management system; however, the assessment is based on examination by an inspector, and the results can be influenced
by his subjective judgment, rather than assessment being based on failure probability. Moreover, the system is housed within a server, which
limits the inspector's work space and time, and such a system can be used only on site. In this paper, the development of independent risk-based
assessment software is introduced; this software calculates the failure probability by an analytical method, and analyzes the field inspection
results, as well as inspection effectiveness. It can also operate on site, since it can be installed on an independent platform, and has the ability to
generate an I/O function for the field inspection results regarding the period for an optimum maintenance cycle. This program will provide useful
information not only to the field users who are participating in maintenance, but also to the engineers who need to decide whether to extend the
lifecycle of the power machinery or replace only specific components.
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Fig. 1 The flow chart for risk assessment
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Table 1 Failure probability by life consumption 22 A7 Mu|F7| AH
ol & = Tﬂ Z] = PSREIRE:] 3=
Generic POF | Life consumption | Remaining useful life A= ;7}4 Al wtj &l E} LSS POE
2 AAF AN TR} TR 7 ==
<10% <10% < 100,000 hour = dgshd dvjel nAd °FH’ w371 o o A
20% <25% < 100.000 hout Az 5 AN gEE aeelr] adyE CoF =
- sl O 1) : 3
<30% <50% < 60,000 hour A7 A.D POF L COF 7F 47451 Fig. 291 99
<40% <75% < 30,000 hour = UHEQ—}—\—OH 5’]%‘ %61_:415:—% 3—1117]621— ./}: %lgtq 7]
40% < 75% < < 10,000 hour B Ax #7152 7)oz Byl Ayt ugl 27
o uFE AR 99E SRS w4
Table 2 POF; guideline POF ¢} 749]3] COF ¢ 5302 Ras: 93e
Damage Damage Inspection result o v Eg e ofd] HFH o= Yeh Al gE
mode mechanism b "3 wAuel S-S Table 4 9] 71ES wpEr) 17
No 1 AH|F7)9] A9 7)EA 07 Table 59 o] Y%
Macro Low cycle fatigue Yes (replacement) 3 37} Al wpe} AR A9k AR A} A A &)
crack Creep-fatigue Yes (repair) ’o‘]»jl 3}]\}‘_:_ A BEECE Otﬂ s H]—,—7] 7]_ Ax 12
Yes O Agely) wpel «wj s 7Y Agol A% A}
Micro Void tI\II{OAZ t ; F715% WA 12 AUE dRESi. I A7) 3
crack& Creep 0-1 ° £ H|F7]= AL 244 7]l whet 4 1eks)
. Low cycle fatigue | Void at parent part 5 L
creep void o 44T 5
Micro crack 7
A/B 0 Table 4 POF and COF guidline
. Creep
degradation . C/D 1
Low cycle fatigue = 3 POF score COF score
Average + std. < 1 1 <10% A <8
Strength Creep . < Average + std. 2 2 10% ~ 20% B <13
degradation | Low cycle fatigue
< Average — std. 3 3 20% ~ 30% C <20
No 1 4 30% ~ 40% D <27
o . Yes (< 10%) 3 5 40% < E 28 <
Thinning Corrosion
Yes (10% <) 5
< Allowable thickness | 10 Table 5 Next maintenance period planning
<1% 1
2 Risk Next inspection (month)
Swell Creep 1% < 5 S B
evere
2% < . -
% 10 Significant Flexible
Table 3 POF, guideline Moderate Basic inspection period
Minor Basic inspection period + 12
. V| U UT P | R H SA o L ; iod +
Inspection 0ot T IMT LR |y Negligible Basic inspection period + 24
Thinning G VG G
Out-surface Al va vé lalr!| A 5
crack
In- surface e
crack Al VG P 4 Significant
Inner crack VG P P
3
Micro crack A G
Crack Ve 2 Moderate
Deformation | G X
Swell G VG 1
Strength G G C D E

VG : very good, G : good, A : average, P : poor Fig. 2 Risk matrix
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Facility Result Risk Month | Maintenance
Hanger thinning 3C 24
creep 1C 24
Platen SH —
thinning 4C 18 UTT
. creep 2C 24
Final SH —
thinning 4C 18 UTT
Primary creep 2C 24
RH thinning 3C 24
. creep 2C 24 O-HDR vent
Final RH —
thinning 4C 18 UTT
Economizer | thinning 3B 36 UTT
Waterwall thinning 5B 18 Replace
MSP creep 3C 24
HRP creep 3C 24
5 lﬂmml erwall
4 FSH
Hanger
3 Eco. | PRH |
~ |mspaHR
2

A B C D E

Fig. 7 Risk matrix result
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