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A Development of Maintenance Decision Support System
for Gas Turbine Engine

Jayoung Ki* - Myoungcheol Kang* - Myungkuk Lee* - Hongsuk Rho*

ABSTRACT

The solution of maintenance decision support system for the gas turbine engine, which is
currently operating in GUNSAN combined cycle power plant, was developed and is consist of
online monitoring module, periodic performance trending module, optimal compressor washing
interval analysis module and hot component management module. Also, GUI platform was applied
to this solution for the user to monitoring the analyzed result of engine performance condition and
then to make a decision of the consequent maintenance action.

In online condition monitoring module, the performance degradation of engine is provided by
the analysis of difference between the real time measurement data compared to exist engine
performance. The optimal compressor washing interval module produced the washing interval of
maximum net profit value by researching the maintenance expense and the loss profit value
corresponds to the performance degradation with economic assessment algorithm.

Thus, this solution support the user to enable the optimal maintenance and operation of gas
turbine engine with overall analysis of engine condition and main information.
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Table 1. MHI501G Design Performance

371 (kg/s)

(kg/s)

o
oF

BJ

=

(€)

M
o}
<]

Hj 7] 7}

=9 (MW)

7h=E R
&l

=i
=~

Hlolel o] #e|7h AAH R o] FojAA

QT o] = Q&) 7h2EHl An)

i

9|
pal

al

,_M‘V|
ﬁo
W

) hEu A

718k 71% gRdn AfHY HEg A

p

L

o]

1

9
gl

vk ejEska U

4

o

8 deleh gl A

2<HEl
=}

FTARLHANAE ZU
71588 AASE Al

1

9
gl

=

3. &H| SARZE X|gIAIAL

= 1
%o 7o
E
5
_
o
ol el
B A
~
o
W
SN
w %
uh W
Ay
i =
% T
;ﬁ )
!
[
k)
T do
\r op

71 A7 B

=
=

s

._L%_

ahol A

w4

o

—_
o

[<)

skt

S

7 A7)
AN 2RE A

==
=

o

B4, 27 3
CREE

K
T Al

73

el

o

3

el AAZE AS A

=

o] ZHAA HH ARgALo 23

A=s z2aY7 Fo) Uk,

71E 4

al

12114 A

= u"jx=n

3t Ao A

o

rEth. Figure 1

Xz

-
o

|

= 7

ol

3L
)

I

*

q

7% 1500CF

(o]
H

1

=
=]
gl

27]

T Hzo H

=R=]]

-

L

.

gl

g MHI501G

Ly
MHI501G

)

7]

=

=

ol ¥

=

=

3}, Off-line REo) A

S

5

Rl

Ax

sAl =9 A

85

‘1

A
il

=
2=

On-line

dEEL 3BRE AA

< 250MWelH

o
)
o)

oR

)

to] Agtozn Rk A

°

3 Ageold & 4 Utk
ol e 7|4k

°

— 587 —

(F)ol1A 7 =HH
W41 A A}, E-mail: young@ezgte.com

*
+




g3 A& Hes d5F F JdoH 4=V & AN 2=glE st o] Axge 82 H
g F71E o8& ¥4 Hes 2dke & 98] GUI 2P &S 7INte 2 3tal glon,
AEE =209 Ho| AL 2Fe HGHES 22kl A5gA, 71 4% vl AeAs &
EAT} Figure 2& A3 Asrdd FE9] A A, 7128 e Fol 4, 23 457 AT
A B o] ZT}3]. 71 dF, 125F A9 olg & Au A 7F

AgEA BEdAe A EEUCHE AH & X3 Aok
2ZRE 2dsteo 7|3E Ae FolE EA4 gt FE g Al2"E THte Rz JlaENE
T3 AL A AF AeFol dF 54 o 233 AA FREo] i A% A 92 e,
Hl A dsHst FolxdE vlaste] AA e wE HA A 9 &8 ARNES 2T F
o Figure 32 ZAFEAN EE9 WAAZS HY A ERE A Az="o I Ado] Jhsad
FTH4]. Ao g 7€t

AZF7lolA 2ol TASA HH FEo] A
StE I ARAEE0] F7HEY HA &M &9
Aes M2 AT AA mE B8 Al ZnEd
AL fa ARNE AAFoEAN BAHE A
A EAE A7) Wl AEd AAF7e B 1. “MHIS01G F71AIFA”, k= F23, 2010
7h dastt ol 47 AAF7] #e e 2. S. H. Kho, J. Y. Ki, M. Y. Park, C. D.
Al Arle £aFE BlE&F Qe WE A Kong and K. J. Lee, "Development of
Astol A FEEE EAHES Astste AAA Condition Monitoring Test Cell using
o] 71 =& AAFIIE ALTT56]. AAHF Micro Gas Turbine Engine", ASME TURBO
71 /xRl el AAtEIL Z2 I EXPO, 2009
Ae 457 AsAsteEs dtYgstd os MA 3. Walsh, P.P. and Fletcher, P.,, "Gas Turbine
F715 A AT Figure 4= ¥37] AR F7] A Performance”, Blackwell Science Ltd., 2004
e 9% doly 49T HA AT AL 4. C. D. Kong, S. H. Kho, J. Y. Ki, S. H. Oh

in)

e R
© o = o
! i

Moad of X o oz e (T

A

L)

o
[ *

Iz
2
M\

o &
i

i

>

oL
e
o

oy o

oy
ol

H

ox
R:)
% ox
&

5.

and J. H. Kim, "Trend Monitoring of a
Turbofan Engine for
UAV
International Journal, 2008, pp. 63~69
s, 1FE, HAH, AAH, “AFE 7=
gyl =7 Al HAS, d=sHrIAE
&3] FA T3] =&3, 2003, pp. 80~90
Hovland, G. M., 2004,
“Economic Optimization of Gas Turbine
Washing”,

Universities Power Engineering Conference,

a Long Endurance

using Fuzzy Logic", KSAS

and Antoine,
Australasian

Compressor

Brisbane, Austrialia



MHI5016 PERFORMANCE MONITORING PROGRAM
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Fig. 1 Gas Turbine Performance Monitoring Module Main Window

MHI501G PERFORMANCE MONITORING PROGRAM
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Fig. 2 Engine Performance Modelling and Simulation Window
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Fig. 4 Gas Turbine Compressor Washing Interval Optimization Module Main Window
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Fig. 5 Gas Turbine High Temperature Component Maintenance Management Program Main Window
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