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Recent trends in facility maintenance have focused on automating defect diagnosis using artificial

intelligence(Al) technologies. One such method utilizing Al is rule-based diagnosis, which operates

based on decisions made from expert knowledge and does not require large datasets.

However,

because it evaluates only the data measured at a single point, the scope of evaluation is limited and

requires further development. This paper presents the development of a multi-point rule-based diagnostic

system that evaluates the entire system by considering measurement results from multiple points. The

performance of the proposed diagnostic method is validated by comparing the results of direct

diagnoses with those obtained through rule-based diagnosis, using durability test data from a vertical

pump. The durability test results were categorized into four conditions based on their progression,

and the diagnostic outcomes were compared at each step.

.M B

FAY e ARALE, FEASE, AN
g, 229 B O SRR AGEE S
IR B I [ R i
£ Ao} B hS L AAlelth 49 Hx
= Be A Bk SEE A0 952
B9 QIR F8s Ao FH0F FEA
25H 0 A AW S, AF A5 4

—-

Corresponding Author ; Member, Department of Energy and
Mechanical Engineering, Gyeongsang National University, Professor
E-mail : bgchoi@gnu.ac.kr

Gyeongsang National University, Student

**  DAVISS, CEO

*** Korea Institute of Machinery & Materials, Researcher

*

H

HH*

@

Trans. Korean Soc. Noise Vib. Eng., 34(6) : 717~727, 2024

AT, Mg 7]
tlole 7|9k Xk Whyo = ”HM R
‘Efe] dlolg o)A ALt 7
sto] A S5 mdo] A=
e E H )
% dlolel7} Fasht AA A (field)ol e Fde

EA(NZ9H, FFT 29EY, A% 5)8]
S o] 714 wAsiElo] SleO)
of wet waled e
FEE sl o] Ty
He o] g3t AT 7%
A%

o)
Eiges

= Al 7]s 2

SEEEEER

Zgkghe}, dlolE 7]k

A part of this paper was presented at the KSNVE 2023 Annual
Autumn Conference

Recommended by Editor Yunsang Kwak

The Korean Society for Noise and Vibration Engineering

717


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2024.34.6.717&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

Min Seok Kang et al.; Development of Rule-based Diagnosis for the Automatic Diagnosis of Vertical Pumps

S g8 A2 v Fa7)

=
o
T

& jo N e ol mn i

2 8
oz
2

J

2,
&
£ oo g
o 0 > e oy e
e
o

folr & [

=
(i3
ofr
el
o e % o = &
ol

4
iy e
41 8 7 A
2 S

o e i

4 o &

o
1o
N
Q‘L

N

Dol &
-
offt

4 X
Ay N
>,

o =

os

)
i
=
">

k=)
)
>,
2
offt
>
fol
1o,
M
1%
tlo
>
offl
)
_(:»‘L
N
1y fo

2

N

=

™,

uy)

N
L
T

2 d
o e

4
O
o
2
i)
=1
N
~
ox Z N
~N
it
rlo
{o,

é—&oé

sy

J o o

2o Hor

mu)
=
D
=
=
)

,4
=
il
™
r
_0|L

R R R N

A7} dolEE 8kl
7]40] 10, o)1=
a7l Holee] o
AE a2
weh
o REo

ol
2

iV
=
o>
of O
ol

r
> =
)
Lo
o *
w2

)

of

N
-

o2

]

ST W

%9,
o
i
i
Y
™

N
N
2L o X

o 8

N e

> o
>
>
ofr
ol
x,
>
Mo o =
i,
o~ =
=

£ Mo o

i
i
N
i
N
o,

A W,
)%

i

g0
=

"

o 7oA ]l gtolu} FAlel ofg] A
A= skl Adnrje] A4

she el EAsH: 44

o m
o>

N
5

oX o
M
o

of
o
2

ol i
N QoA o

[o
™
ue)
ol
rlr
ot
=
o,
=l
D
N

Jur)
™
Ay
~
My 2
tlo
=

HE
o R FER(LE), 3] FEHI)e} Au] A
(ZE-EE) 23S sk 71es At 4

21 &7 Met J|=
FH7E 2
w7/t A

718 | Trans. Korean Soc. Noise Vib. Eng., 34(6) : 717~727, 2024

A4 AFA7|E Hrlste] oS
[e)

st A 2

A E35} 7] AAG 2318 7]l we A
o AeE dax, AXNE 53 & 1% A= H

ek et ol% Aule

~
5y

1%
ob
N

4

=3
) 2
S g
> >
AN
fr
™
o
()
)

1] -
o

Prior rule-based diagnosis

2o

o> Fl

o o

Facility Data of Data of
information point-A information point-B information point-C

Facility Facility

Data of }

[ Signal Recognition }

{ Signal Recognition ]

[Signal Recognition ]

[

Rule-based

Rule-based
Diagnosis

Rule-based
Diagnosis

Diagnosis

)

Complied by user
Comprehensive
diagnosis

Fig. 1 Prior rule-based process diagram



Min Seok Kang et al.; Development of Rule-based Diagnosis for the Automatic Diagnosis of Vertical Pumps

2.2 Signal Recognition
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Table 3 Cases of fault detection

Case Analysis results

Case 1 Normal condition

Case 2 Overall rising

Case 3 Overall rising(early detection)

Case 4 Breakage
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