N

BB et MRS
f (56 B O 5t A

pwmay & BE1C 2K Ba T 0] Y5 £ 35 i B+ $5% 1ifly T =4 g

Industrial Materials

SREMHEE(LTO)BMNRERER T <A KERAICTEEFENERRER
R M E R 2 E R F B R EmE RN B T R EE K HF % 53R BLMIR 93 4
kR Eth R AR FIFESE PCBRE = $HBEKF2F HREMBER IR
A B IE A 2 BRI R R R IR TKEH R k8 < B R ELE A

BAREBRARRAT

GUS TECHNOLOGY CO,, LTD

IBETRI I om0 155 AT TRERFEMHEET
SALEYBASERER © #2017 > RIAE B MM RBRILE
CEIP A R IEE R B EG R BE SRR EERRE
S THECEIER - IR A ER R AR RRANSE -

IR Er AR AR I sRIEE R ER B o LEREE A s A AR B e B BB EE 1T
Rt E Sl =2 E » FESiyESE = ©

Tel: (02)2697-1185 F-bm Y EFa A B —=E% 99512642 2.2
faX A
A& ETFR A AR EBEJJ—*_J Fax: (02)2697-1158 HeE T PR I B [ 5 795



user
螢光標示

user
螢光標示

https://www.materialsnet.com.tw/DocView.aspx?id=53254

TEMRIHEEE44088 | 2023/08 _‘
L kREENRERER REE @ b,

IKEPRAToTE BLP 15 1y 338 i Bl ]

Development and Application of Water Resources AloT Management
Platform
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&2 /Abstract

AN FELE T EEEREEKEFRAITERIEREIEH S (B) KEERRK
Al TEEBFEREREN » BE—TRBFEMAWaterOps =2 /KBIRFBF R EERIA20
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In addition to describing the R&D course of GSD Group in development of the
water resources AloT management platform and its extended wastewater AloT
management platform, this article further demonstrates the smart control and
intelligent operation modules of A20 process generated by the WaterOps smart
water SaaS platform. The A20 smart control and intelligent operation modules
were deployed to a water resource treatment plant in a biotechnology park in
Taiwan, which greatly improved the water quality removal efficiency and energy-
saving effectiveness.

REIE=/Keywords

IKBIRAIoTEIEY = (Water Resources AloT Management Platform) » WaterOpsE5=7K
B AR 75 23 (WaterOps Smart Water SaaS Platform) ~ 5821/ EAZ AR FIZHE(Smart
Control and Intelligent Operation Modules) * &% {fiHBE(Equipment Empowerment) ~ 7212
EIE#(AIoT Process Control)
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Sample Month COD NH4-N N
Jul 382 19.67 21.03
Aug 423 17.56 18.78
Influent Sep 310 21.86 23.45
Oct 442 19.90 21.08
Mean 389 19.75 21.08
Jul 27 2.11 7.09
Aug 19 3.27 9.94
Wast 1 lit
astewater Quality | p g 1 0f PLC Control Sep 36 1.10 5.01
Concentration (mg/L)
Oct 25 1.58 4.82
Mean 26 2.02 6.72
Jul 25 1.23 4.74
Aug 23 2.23 6.70
Effluent of Smart Control
with AI Inference Sep 28 0.66 3.27
Oct 22 0.08 3.24
Mean 25 1.05 4.49
Jul 93.1 89.3 66.3
Aug 95.5 81.4 47.1
PLC Control Sep 88.5 95.0 78.6
Oct 94.4 92.1 77.1
Removal Rate (%) of Mean 93.2 89.8 68.2
Wastewater Quality
P Jul 93.4 93.7 71.5
arameters
Aug 94.5 87.3 64.3
1 with Al
Smart Control wit Sep 90.9 97.0 86.0
Inference
Oct 95.0 99.6 84.6
Mean 93.6 94.7 78.7
0 gcop m NH4&N  ® TN =
400
. 100 ECOD M NH,N
350
z
g 0 -
¥ 250 5z <
= =] =1
2 200 z &
o 10 3 —
© 150 @ g
A 1)
100 5 g
[}
50 ~
0 Influent Effluent of PLC Effluent of Smart 0 N
Control Control with Al PLC Control Smart Control with
Inference Al Inference
ABN ERKRAEEHGEREKE LR AB+ AEERFHISEKEEREKRLLER
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N HRT of Anaerobic (hr) HRT of Anoxic (hr) HRT of Oxic (hr)
on
Max Mean Min Max Mean Min Max Mean Min
Jun 1.07 0.72 0.49 0.37 0.34 0.33 2.25 2.08 1.97
Jul 2.43 0.94 0.47 0.91 0.53 0.36 5.52 3.19 2.16
Aug 1.30 1.00 0.83 0.68 0.56 0.45 4.10 3.39 2.70
Sep 1.08 0.94 0.85 0.59 0.52 0.39 3.59 3.15 2.38
Oct 1.17 0.94 0.85 0.58 0.49 0.36 3.55 3.00 2.17
FM (kgCOD/kgMLSS-day) SRT (day)
Month - -
Max Mean Min Max Mean Min
Jun 0.42 0.37 0.32 21.79 20.35 17.99
Jul 0.30 0.18 0.08 19.87 17.86 15.53
Aug 0.24 0.11 0.04 27.58 19.22 16.10
Sep 0.55 0.22 0.11 26.08 20.12 16.97
Oct 0.53 0.23 0.08 31.22 20.06 16.36
Al |” 40
f\ o | HRT of Aerobic =
i Nam TN 5
| M Iilf\‘{ l'm J | J."dl A ]II \v.p\ J L‘l,-’ [] 1\1 H.l,ll | ; 1.0 30
3 TRuRY | @
|/ ViV v g "
—_ | If
= t \ = =
= | —
., AV o 20 2
x 2 3 S
T S 0.5 =
HRT of Anaerobic
] E &
VR ¥ _ﬁ_/_/\/\,ﬁ‘jmq—hmwlj--.\f\/\/ E
HRT of Anoxic 0.0 | ! ! L — 0
Jul Aug Sep Oct Nov Jul Aug Sep Oct Nov
Date Date

AB+— BHICRESRIBET - A2ORGIBFSH2E

E4.9%5210.5% » HEREREIE REERIR(E RS LEEREL R EAREE -

EH T BIUEASKPERIKERM D RVE R » BHEEEREERIEFIRER - B(F

IBRRN SEUKDEEBFFB(HRT) ~ EMEL(F/M)
e RS REERE(SRTE  SZTELERE

2. FRIZRUNEH (Dynamic)&CM3FTERE(Steady-state) HVIR(F
Bt REENEH ETERTREL & > YE+—PFT7mx -

—EEFREREHS] » YR EERKERIK FEEH2022F781HZE2022F 10831
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Power Consumption (kWh) Power Consumption (kWh) Power Consumption (kWh)
#ERX| PLC Smart Al PLC Smart Al PLC Smart Al
Control | Control | Control [ Control | Control | Control | Control | Control | Control
Jun 1,080 534 361 2,160 1,125 881 7,325 5,280 3,190
Jul 3,510 1,649 1,581 7,020 2,594 3,312 34,793 26,572 24,236
Aug 2,790 1,431 1,565 5,580 2,702 3,122 32,046 26,545 26,135
Sep 2,700 1,419 1,517 5,400 2,771 2,949 17,396 11,846 13,450
Oct 2,700 1,408 1,557 5,400 3,231 3,181 20,601 14,403 16,177
Total 12,780 6,441 6,581 25,560 12,423 13,445 | 112,161 | 84,646 83,188
g X Power Saving Efficiency (%) Power Saving Efficiency (%) Power Saving Efficiency (%)
Smart Control Al Control Smart Control Al Control Smart Control Al Control
Jun 50.60 66.54 47.90 59.21 2791 56.45
Jul 53.02 54.95 63.05 52.81 23.63 30.34
Aug 48.72 43.92 51.58 44.05 17.16 18.44
Sep 47.46 43.80 48.68 45.39 31.91 22.68
Oct 47.84 42.32 40.17 41.09 30.09 21.47
Mean 49.53 50.30 50.28 48.51 26.14 29.88

B2 HRT » F/MK SRTHRIFSEERMGHE
R WER AR ° BREMPHRTIT1R0.47~2.43
hrs » B¥191E77520.72~0.94 hrs : TRE
SMHRTTT120.33~0.91 hrs » BEIFENTR
0.34~0.56 hrs i IFESMHRTITHR1.97~5.52
hrs » B¥IMET7182.08~3.39 hrs ©

Hh s REMRBEEMZ BFI3
HRT - GRERNEANENEEE 5K TKE
TI2ERET1EETEERESR | FREZ0.5~1.5 hrs &
0.5~1.0 hrs ° B3 F M2 HFIIHRT/NIRFZ
SXETIEETEARRERARE L 3.5~6.0 hrs » AA20

FESREET » F/IMIBT1620.04~0.55 kg COD/
kg MLSS/dayZ [E » H¥19E77120.11~0.37
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Power Consumption per m* of Wastewater (kWh/m®)
Control Approach Month

Blower IR Pump RAS Pump Total
Jun 0.33 0.10 0.05 0.48
Jul 0.39 0.08 0.04 0.50
Aug 0.37 0.07 0.03 0.47

PLC Control
Sep 0.22 0.07 0.03 0.32
Oct 0.24 0.04 0.03 0.30
Mean 0.31 0.07 0.04 0.41
Jun 0.24 0.05 0.02 0.32
Jul 0.29 0.03 0.02 0.34
Aug 0.31 0.03 0.02 0.36

Smart Control

Sep 0.15 0.03 0.02 0.20
Oct 0.17 0.04 0.02 0.22
Mean 0.23 0.04 0.02 0.29
Jun 0.14 0.04 0.02 0.20
Jul 0.27 0.04 0.02 0.32
Aug 0.30 0.04 0.02 0.36

Al Inference
Sep 0.17 0.04 0.02 0.22
Oct 0.19 0.06 0.02 0.27
Mean 0.21 0.04 0.02 0.27
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M Value, Min M Value, Mean Value, Max
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PLC Control ~ Smart Control Al Inference
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