"m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 31(3): 260~269, 2021
https://doi.org/10.5050/KSNVE.2021.31.3.260

sEaStEaeE =2y M 31 A M35, pp.260~269, 2021
1598-2785(Print), ISSN 2287-5476(Online)

TAME YHZ A=Y FS AT v YA AT
Asset Health Index for Improving Reliability of Large Pumps
in Power Generation Facilities

A4

=13

A ARGt

= 7‘1] %'*'1}1:%

SRR =t

Hyoung-Jin Kim", Byung-Hyun Ahn’, Deok-Yeong Cheong’, Seong-Hun Park’,
Kye-Ryun Park’, Jong-Duk Son" and Byeong-Kuen Choi'

(Received January 25, 2021 ; Revised March 4, 2021 ; Accepted March 22, 2021)

Key Words : Preventive Maintenance(l|""3 H]), Asset Health Index(AF 717¢ #]47), Index(£.4), Condition
Criteria(“d 7] &), Weight Factor(7}5 *]), Performance(&.£)

ABSTRACT

Power generation facilities carry out periodic preventive maintenance to ensure smooth generation

of electricity. However, frequent maintenance results in considerable losses such as suspension of op-

eration and unnecessary replacement of parts. In order to overcome these issues, it has been pro-

posed to develop an asset health index to reduce the maintenance and economic costs. To improve

the reliability of the asset soundness index assessment, this study considers pump efficiency and con-

ducts a state assessment study. Based on the results of the improved asset soundness index assess-

ment, important information is expected to be provided for developing an efficient maintenance plan.
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2. Asset Health Index

2.1 Asset Health Index Flow Chart

Fig. 1 AHI®| e 7} 23] A=A 3 9la)
23 AHI work process flow charto]™, thAAdH]
= T4 HE A boiler feed pump(BFP)E
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Table 1 Boiler feed pump data measure sensor point

Boiler feed pump

Pump vibration (DE-X)

Pump vibration (DE-Y)

Vibration
Motor vibration (DE-X)

Motor vibration (DE-Y)

Pump bearing temperature (DE)

Pump bearing temperature (NDE)

Motor bearing temperature (DE)

Motor bearing temperature (NDE)

Motor winding temperature (U PH)

Temperature
Motor winding temperature (Ul PH)

Motor winding temperature (V PH)

Motor winding temperature (V1 PH)

Motor winding temperature (W PH)

Motor winding temperature (W1 PH)
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Table 2 Boiler feed pump vibration, temperature criteria

Boiler feed pump

Motor winding temperature 130 °C
Motor DE&NDE bearing temperature 95°C
Pump bearing temperature 90 °C
Pump&Motor radial vibration high 100 /m
Trip

Motor winding temperature 135°C
Motor DE&NDE bearing temperature 100 °C
Pump bearing temperature 95°C
Pump&Motor radial vibration high 165 (m
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Table 3 Index score (vibration, temperature)
Measure value Criteria Index score
X axis y axis bl el Trip x axial y axial
N) (A) (T)
Vibration Pump 9.77 9.67 x<100 |100<x<165| 165<x 4.80 4.81
(4m, rms) Motor 47.04 40.82 x <100 100 <x <165 165 <x 4.06 4.18
Pump bearing 51.81 4593 x <90 90<x<95 95<x 3.85 3.98
Motor bearing 65.03 64.13 x <95 95<x <100 100 <x 3.55 3.57
Temperature Mo“’r([‘j”)i“di“g 102.47 101.00 x<135 | 130<x<135| 135<x 3.42 3.45
O]
Mo“’r(\‘;v)‘“dmg 99.37 100.75 x<135 | 130<x<135| 135<x 3.47 3.45
Motor winding < <
(W) 102.15 102.86 x <135 130<x <135 135<x 343 342

x = index value

Table 4 Weight factor (vibration, temperature)

BFP
Discovery method Vibration Winding temperature Bearing temperature
Coupling 10 0 0
Shaft 13 0 0
Bearing 20 14 5
Impeller 10 9 3
Count 53 23 8
Wight factor (%) 63.1 27.38 9.52
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Table 5 Efficiency value
Flow Original efficiency Calculation efficiency Efficiency gap
250.8 70.6 65.4 5.2
260.2 72.0 66.5 5.5
270.5 73.0 67.1 59
280.4 74.0 68.6 54
290.4 75.0 69.4 5.6
300.4 76.0 70.1 59
310.6 77.1 71.5 5.5
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Fig. 2 Manufacturer's efficiency and calculated efficiency comparison
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&g 2ol dist - AEato] FEVIES x, allowable operation region =74.4 % < x <35.75, Trip
A HeFAth =35.75<x9] °§Qt§ £ normal, alarm, tripS2 <]
5] A7 W o
Table 6 Efficiency criteria oot A7l ek s
Criteria Efficiency value (%) 3.4 Boiler Feed Pumpel &8 %7}
—_— " Hiol GE 0 W 2449 028 A5 A
orma A4 <x - - - -
= Wy %OI 1%6}04 Axrd &8 g 449
Alarm 3575 <x <744 FH7IEE T 289 a4 s Elen,
Table 78 3418 &8 o4 A5 23E A3 £
Trip x<35.75
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Fig. 3 Boiler Feed Pump Operating area
Table 7 Efficiency index score
Criteria
Measure value Index score
Normal (N) Alarm (A) Trip (T)
Efficiency (%) 66.89 744 <x 744<x<3575| 35.75<x 3.66
x = index value
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Table 8 Efficiency weight factor

BFP
Discovery method Vibration Winding temperature telligzrriariﬁre Efficiency
Coupling 10 0 0 0
Shaft 13 0 0 0
Bearing 20 9 22 0
Impeller 10 3 0 9
Diffuser & Volute 14 0 8 12
Count 67 12 30 21
Sum 130
Wight factor (%) 51.54 9.23 23.08 16.15
Table 9 Asset health index evaluation score
Grade
Category / scale 5 4 3 2 1
Definitions Very good Good Fair Poor Very poor
Table 10 AHI diagnosis results (efficiency index = O)
Boiler feed pump
Measure value Index score W/F I/W score
x axial y axial x axial y axial X, y axial x axial y axial
Vibration Pump 9.77 9.67 4.80 4381 o 295.05 295.66
(sm, rms) Motor 47.04 40.82 4.06 4.18 249.56 256.94
Pump bearing 51.81 45.93 3.85 3.98 105.96 109.54
Motor bearing 65.03 64.13 3.55 3.57 2732 97.71 98.26
Temg)eg)ature Motor winding (U) 102.47 101.00 3.42 3.45 37.65 37.98
Motor winding (V) 99.37 100.75 3.47 3.45 11.01 38.20 37.98
Motor winding (W) 102.15 102.86 3.43 3.42 37.76 37.65
Before applying pump efficiency
Sum of /W score / sum of W/F = operation evaluation score Sum of W/F Sum of W/F score
4.11 422.02 1735.90
3.5 HZ &8 7t83x M¥ S84 e A golth
HE a8 7keA AL 2549 82 W THEA
AR A FdaAl Bl dule] fAES 4 4. Asset Health Index 7HZ 1}
9 AR PEASEY DR dolnedE 4
st A9 om, Table 82 Ay M uFRE= AHI 7= opge] A3t o] 84 H A9} 7}
grojuejg]e] A ol P F&E FUletel  FAE w3 UW Scored] & T HEA S W
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Table 11 AHI diagnosis results (Efficiency index = X)

Boiler feed pump

Measure value Index score W/E I/W score
x axial y axial x axial y axial X, y axial x axial y axial
Vibration Pump 9.77 9.67 4.80 4.81 154 245.52 246.03
(im, rms) Motor 47.04 40.82 4.06 4.18 207.67 213.80
Pump bearing 51.81 45.93 3.85 3.98 88.17 91.14
Motor bearing 65.03 64.13 3.55 3.57 2308 81.30 81.75
Temgg)amfe Motor winding (U) 102.47 101.00 3.42 3.45 31.33 31.60
Motor winding (V) 99.37 100.75 3.47 3.45 9.23 31.79 31.60
Motor winding (W) 102.15 102.86 3.43 3.42 31.42 31.33

Efficiency(%) 66.89 3.66 16.15 61.45

After applying pump efficiency

Sum of /W score / sum of W/F = operation evaluation score Sum of W/F Sum of W/F score
4.09 370.01 1514.65
of H5E WEAAGOM, o ATIAE AHIS A AW BES 374 WA Auh el Bt A
Bel NPde PHe BUH] AN BE B8 wud xF o we H47h AEHE Ao uol
27} Aga7) W) AHL WARAE m G J1E BonT 949 N1ES 48a9es o)
sl sh1ow, ool weh A Qe AR e
Ao o)
Z[/ WScore
AHI Score = (W ®)
5.4 &
Table 9= A4 BFP2] AHI scored] W&} very
good, good, fair, poor, very poor® % 57}4] AdH]2] o] 7= boiler feed pump2] T-&421 An|ol A
FHE H7Fe o™, AHI Score AlMH- ofzfo] A Elwte] 2 ]S F3317] 913] asset health index 7l
o 3 o] a3k ol gk A5 ST Index A2 HAIRE
Table 10> &85 A43l7] A9 AHI H7} 23} # 5=+ operation datas S e, Wojd 2% A
2 BFP A% 84 ¥ Hee 7lgA a8a 84 MEE 8% index® AAsl] Fsglon, &
A, Al UW scores APldh stolw, W7F 23 AlXR KS B 1SO 51989 944, AH 9 S5 A2
BFP9| AHI score”} 4.11 2% AH|9] JE|7} good & AlF 4 AFE Faste &Gtk a7
o J53 FFEOE FHHETE Table 112 &8 4 2 AE, Wojd 2%, 259 49 HE A2l
& 5 AHI H7} A9 A5424, H7} 23 BFPY BuALS H83819 7} index 'H normal, alarm, trip
AHI score’} 4.094 2.2 AH|9] AH7} goodoZ & o= FHIP o, a8 A AHr|Fo] 1A%
53 FFoR dhenh UA] 2o} ANSI/API 6102] 94 pumpe] &8 &
Hlal Ad 58 A8 7, §9 AHI A9 Aok Aol g A3-& 48814 normal, alarm, tripO.&
0.028 =% wHaA Yehde, o]8d o= 54 A 7IeS SIS 7T ROMS: 7iteR
g dlo|E7} O/H 4] o] %] vlolB = du]e] e W iolA HAE Qe 7 Abjes H BE T
7F 8% Jdeell 7k AdEleln, gk 3UME flal o w HE E Xtk index W WIEE T4 AR E
AREE dlolEl ] 7]3te] Fol vlwA Axr} wu|e 38319 discovery method?] F&, Hoj¥ 2%, A
205 ke A%, 389 index®] &5 7Rt R THAE A
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