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Establishment of Al-based composite sensor pre-verification system for
energy management and composite sensor verification in

water purification plant
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ABSTRACT

The optimal operation of the water purification plant can be carried out only when the required flow
rate is supplied in a timely manner using the minimum electrical energy by accurately predicting the
pattern and amount of tap water used in the consumer. In order to ensure the stability of tap water
production and supply, a system that can be pre-verified before applying Al-based composite sensors to
the water purification plant was established to derive complementary matters through the pre-verification
model for each composite sensor and improve the quality and operation stability of the composite sensor
data.

=

Ay, o], 2AIA, FX]5 (WTP, Energy Management, Complex Sensor, Artificial Intelligence)

* gpeaker

43



2022

239 145 Aolza 52 A Aol dAls
7] Aol #5% *@*} 56
H = ARl &9 sHe Aﬁeg]qE &} 8}01
ez el A8

gogm QE EQH} . &A L‘“Ho*?l ‘3!
M7 o £ Sof 28I NAL shHo0], APHY
T A2"Y JideE 39 13 &

( A EXI0IE HZ )
\\0 4§07 A3 )
/
o olma} 12 A|AE 9l cflo|g A ) WEMS §A|A
A3 o=z
£84 U84 OB 5 2T 4K
:o p -
a v | ° ?Q) T
] ) »
£ eI LN YA 10X B2 2F
! AHE BHYA ASA
A

S8 AA 2 0K H2 28

ol

S8 A4 N oL B 28

I )

@ 4 )

«CIED -

2

AN
A
X St
o
=2
SH
u

rE
=
fru
rr
ro
I=]
o
-
N
g
>,
|>
e

ol
o
2,
lo
)

o

C
Z
)
o
T oX

o Fl-)l N
rz
>

o2

, A
ﬂ:olI
E
1

_l

e |0 2y Hm
. >
b
1
J

X o
R
ol
o,
=
i
Za o
>
N
Pt
rz
>
a

rz
>
2
HL 38
<
ol
ok
Rl
o U
o
h)
i)

!

we, fol
i)

1o ofn
L
E

rE T e pl oX R
ol

ol

o

P

_ o

e
SRR
A

K-waterd -
0, 138470 HIAHolAd
QA7 Aol A

P53}

>~
o g
+
p2)
1
fu

#E2 oL A oy
[e]
oln

>
=)
|_l_4
[m
s
rlo

L_I
m;ﬂ

I Hlojg&
> EE Oy 29 Zo

R 2

.

_l

~ |
K water

‘ R AAH (A M)
K=water §7H £ MR

1F Y

W oo o cos el CPU  32GHeBCor2
a4 N2 Ol
* * * Memory  DDR 12868
PO I~ ] S 7l I 05951 480GB SSD SAS Mix
(rre] HOD
| Dot 9% 960GB SSD SAS Mix
] aaom 5 aasi
ﬁ“L'” *‘ o LN DOR4128GB
HETU (FAY)
05 Windows Server 2019
) 1/0Siot  PC-Express 2.0 ot 3
!W Power  Redundant Power Suogly
wEd el Dol Dol Wartanty 5
w2 1 1
[ hwwaers ]
B2 PowofogoR0  Iapron 15760 Worstaion AT

O 2. fFAHOM X EMME FERINGE

. AIEASAIA

oz

74

ARASAI AR O 33}
Agentol| A= iWatero]] AX|E]

_HJ
=
>
ia)

o] 744

248 dole g

FIF m\l

BAA ARG UAIOR AB5H0], 24 Servero]
A 29 dolele] A 3 AR WEe 9
& 23 W AHAARS TAHL, THE BA
2 AlUst: spark ZJYF BAb B ZAERS 15
sfof, £4 2uF AnS AAHo= FAR 4
ole AMula AA 2 web 7|9t Hole Ay)E
FEoich EG AAZAAES] ol B4
B 23 49t 2k

4 AN AR
Historian(3 $78) . —,
M Ty
Historian(E 47 6
Historian(Z&)

Yom

| H;':;:En ‘>L0$’.‘H\gem \J>LG¢¥SewerJ>h 0

O 3. ARES

FE/ENT HHR

B T o v et ey S woe

Hole| 24 BE

Luels ARHA 75 Faslsor: A
= ol A WAL wneE e 2 4
g BAste Jlsolch £, dlolE otold, vl
oI, WA J14 AEolElof Holel 5 2

SPEo2 3Ystion], DBOA ClolE £3,
o A, B, EAns B4 A
doltioly A ZeAAS AW Ee
dojejutold H mzAAZ FHstel UM =
£ TR £ WA J5o2t eIt o
olElg sh}E EerE BNEPS AT, o5/

EREAN/AUIY B 2uaEg

FastEe 13 5ot 2.

44



2022

—
K water

e
ASSE =

EE S

= E L

B o

ol o

=]
] o

Pro
ol IEi

fr L

S

_|'|)i’ we :'O

A
=

LRI T

i

P

AR ARE AFZPE AR AR, A
5, AR, 57 AR 52
JEst 7idE SFAA7E AdAE Y 2
AR 5% Welol SoleAlE sl ol Al
dES WSt FaRY B¢ 45E S=dt
£ 2rtoln ARA dEge 1" 73k 2ok

45

+ 5 B
*UEY qO/E Fomatd ¥ §

Fyez 3228
FE3 420

=2uia
L AaRY o2

ATEMUY
gxARY Y2

a3 aAY
Auizzehz

o 013 1] 2BUAS ¥R A 0.0.0.08 £ H2%
s 88 T2 4571220 00>0>0

@ ag

' H27tsY QR EH £

o788 %

e K23 Hae u2N AEL O
%ot sy

Elo
)

2N 2R,

B @H1220 BY N5 S

ETUH Y ’

X2 0y ‘

L G!E"g !‘g:l-sw ’ ;wlziim’q_g\f)?;‘:ﬁw2%‘;‘;\
a3 7. 48 FAE
V. Z|cH &3}
glolejute]dut HlEo]g o] FaAA 7|8k AMA
ASAAH PEL EQ RN A A5, A5
& Ahdol ofst 22 9 o) o] wae olm

2 3% 7158
zon mzEEy
20]%, dlo|Ejfolg
A 2 pads 4w
ge 2gsiol
918 Zolct.

C7ldlavks O 8
#

e s s
S { 3 DML EX ZHE O [0E 37| ES
SRR 9o RE o Lﬂvz‘é;é;gﬁ‘%ﬂ*ﬁ
2T 30 44400 25

E=

WL TR

O 8. AHSAIZH 75 7 &2t

0E B Y

v.Z2 B
2 =R2oMe 252 A 32Y AHHS &
B57] giste] Al 7|9 BYAAE AEKA AR
ol Hgslr] Ao AMASY 2 Y ARG
Hsto] BPNAE AHUS 2BS B B
AMS =&5hY, AR wgo] m=wlste] 2§ Al



2022

A dlo]ge] Z=A WU =X ot M-S FFAFA| 7] LA}

o1 v oo
sheict

Acknowledgement

0] =72 AAEARTAEMOTIE)R} $h=oflLA]7]
217U (KETEP)Q] X]¥o] 2]3F No. 20202000000010.

References

[1] “Short-term water demand forecast based on
deep neural network,” WDSA, 2018.

[2] “Optimization of pumping schedule based on
water demand forecasting using combined
model of autoregressive integrated moving
average and exponential smoothing,” Water
Science & Technology, 2015.

46





