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Abstract
Title : Design of Data Centering System for Water Environment Control Plants
By : Mr. Soranut  Wongsamphan
Degree . Master of Engineering
Major Field : Engineering Management

Thesis Advisor sl A S S et S ST

Thesis CorAAVISOr ot i it i i e et s St S S e

(Assoc. Prof. Dr. Vanchai  Rijiravanich)

This research presents data centering system for water environmental control plants designed

for quality control of machine operation using data collected while machines are running,

The data retrieval methods were designed to send data via high speed internet from the
storage devices. This data was stored in the operating system within a minute interval, resulting in
real-time data, All types of machinery information within the water quality control plant were
recorded in the standard language for the database system. After that, the data was sent to the central
data center for operating of water quality control of each section. The central data center was a large
database collecting data on the operations of the machines for water environment control plants in

Bangkok.

The results indicated that the system showed real time status data while the machines were
running. The system administrator could view the machine operation via the internet from all zones
and locations. The use of such information could be analyzed to better increase the efficiency of the
machines. This design was suitable to storc a big database under the operation of the water

environment control plants.

Keywords: Design of Data Centering System, Water Environment Control Plants, Technology
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Types Colors Sizes
Main AC Line 220V <32 A Blown 4.0 sq.mm ,6.0 sq.mm
Main AC Neutral 220V <32 A Blue 4.0 sq.mm ,6.0 sq.mm
AC Line 220V < 2 A Blown 2.5 sq.mm
AC Neutral 220V < 2 A Blue 2.5 sq.mm
Power for DC Positive 24V <0.5A Red 1.0 sq.mm
Power for DC Negative 24V < 0.5A Black 1.0 sq.mm
PLC DC Positive 24V < 0.5A Red 1.0 sq.mm
PLC DC Negative Black 1.0 sq.mm
Safety Earth Green with Yellow Stripe 4.0 sq.mm ,6.0 sq.mm
Safety Instrument Green 1.5 sq.mm
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BILL OF MATERIAL FOR FRONT SIDE PANEL
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ITEM QTY DESCRIPTION MANUFACTURING [MODEL
1 2 LED compact system light 40W, 24Vdc RITTAL SZ 4140.840
2 1 LED interconnecting cable for through-wiring RITTAL SZ 4315.830
3 2 Door operated switch with LED connection cable RITTAL SZ 4315.810
6 2 SZ Wiring plan pocket, plastic, DIN A4, portrait RITTAL SZ 2514.000
8 4 SK fan and filter units TopTherm, 230 m/h, 24Vdc RITTAL SK 3241.124
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BiLL OF MATERIAL FOR REAR SIDE PANFL
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ITEM QTY DESCRIPTION MANUFACTURING |MODEL

1 2 LED compact system light 40W, 24Vdc RITTAL SZ 4140.840
2 1 LED interconnecting cable for through-wiring RITTAL SZ 4315.830
3 2 Door operated switch with LED connection cable RITTAL SZ 4315.810
4 2 SK outlet filter, Standard, WHD: 255 x 255 x 25mm RITTAL SK 3240.200
5 2 SZ Wiring plan pocket, plastic, DIN A4, portrait RITTAL SZ 2514.000
6 2 Red complete pilot light OD 22 mm. ,LED 230...240V SCHNEIDER XB4-BVM4
7 1 Name Plate LOCAL
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* BILL OF MATERIAL FOR INNER FRON SIDE PANEL
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ITEM |QTY DESCRIPTION MANUFACTURING [MODEL
13 2 |Controllogix power supply 240VAC ALLEN-BRADLEY 1756-PAT5R
14 2 |Controllogix controllers module ALLEN-BRADLEY 1756-L72
15 2 |Controllogix communication module ALLEN-BRADLEY 1756-EN2TR
5 6 [Controllogix communication module ALLEN-BRADLEY 1756-Al
6 6 [Controllogix communication module ALLEN-BRADLEY 1756-DO
7 6 |Controllogix communication module ALLEN-BRADLEY 1756-A0
8 6 |Controllogix communication module ALLEN-BRADLEY 1756-DI
17 2 |Controllogix Redundant module ALLEN-BRADLEY 1756-RM2
18 2 |Miniature Circuit Breakers IC60N 2P/32A (For UPS1 & UPS2) SCHNEIDER A9K27232
21 12 |Miniature Circuit Breakers IC60N 2P/6A SCHNEIDER A9K27206
23 34 |Fuse Terminal WEIDMULLER WSI6
24 1 |Safety Earth busbar LOCAL
25 1 (Instrument busbar LOCAL
26 2 |Quint-PS/1AC/24vdc/20 PHOENIX CONTACT 2866776
27 1 |Quint-Diode/12-24dc/2x20/1x40 PHOENIX CONTACT 2320157
28 2 |Quint-PS/1AC/24vdc/10 PHOENIX CONTACT 2866763
29 1 |Quint-Diode/12-24dc/2x20/1x40 PHOENIX CONTACT 2320157
30 1 |Industrial Unmanaged Ethernet Switches REDLION 108TX
31 3 |Thermostat Enclosure internal thermostat RITTAL SK.3110.000
32 13 [Miniature Plug-in relay INO/INC 24VDC 6A OMRON G2R-S
33 150 |Feed-through terminal block WEIDMULLER WDU2.5
34 20 |End Plate WEIDMULLER WAP2.5-10
35 20 |End Bracket WEIDMULLER EW35
36 4 |CT Tranasmitter In:0-5A AC, Out:4-20mA DC, Power:24VDC M-System M2CA-5A-R
37 2 |Two Poles Distribution Block, 40A Erico BD40A
38 1 [Embedded Ethernet/IP Tap ALLEN-BRADLEY 1783-ETAP
39 4 |Feed-through terminal block PHOENIX CONTACT UK6N
40 1 |Data station REDLION UK6N
41 4 |Ground terminal block PHOENIX CONTACT USLKG6
42 4 |Socket plug 2 gang HAGO PG102
43 1 |Cable Duct CD-HF 100x100 PHOENIX CONTACT 3240472
44 3 |Cable Duct CD-HF 80x100 PHOENIX CONTACT 3240360
45 7 |Cable Duct CD-HF 60x100 PHOENIX CONTACT 3240355
46 8 |Din Rail 2.0m NS 35-15 PERF PHOENIX CONTACT 1201730
47 2 |TIMER SCHNEIDER REI7LAMW
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ITEM QTY DESCRIPTION MANUFACTURING |MODEL
67 7 Cable duct - CD-HF 60X100 GREY PHOENIX CONTACT 3240472
68 2 Cable duct - CD-HF 80X100 GREY PHOENIX CONTACT 3240360
69 2 Cable duct - CD-HF 100X100 GREY PHOENIX CONTACT 3240355
70 6 DIN Rial @ 2.00 m., NS 35-15 PERF PHOENIX CONTACT 1201730
71 1 Safety Earth busbar LOCAL -
72 1 Instrument Earth busbar LOCAL -
73 66 Surge protection devices MTL SD32X
74 2 Air flow switch DEGREE S400-1-1-2-1-2
75 40 Miniature Plug-in relay INO/INC 24VDC 6A OMRON G2R-S
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S2-LE-01  |LEVEL METER FOR RETURN EXCESS SLUDGH a1f5ina: nauag new 2| A
$3-ADO-01  |DISSLOVED OXYGEN METER NOI if3pe nENFIU 3| A
S4-ADC-01  |DISSLOVED OXYGEN EFFLUENT NO2 if%0v5n vondian Tldesesn 4 | Al
SS-FE11-01  |FLOW METER AT SAND WASHING TANK NOisfsoeinsasims aveuhiiganses | 5 | Al
S6-APH-01  |PHMETER AT EFFLUENTN Ol wsoviamamuiinmaeninidesiy 6 | Al
S7-TUR-01  |TURBIDITY METER AT EFFLUENTN ifToeSARTINY 7 | b1
$8-SMX-01  |SUBMERSIBLE AGITATOR NOI iffseensnshide § | DI
S8-SWP-01  |SPARY WASHING PUMP NO1 uilsd dunau 9 | bI
S8-SFC-01  |FLOATING BRIDGE FINAL CLARFIER ifseaimila 10 | DI
S8-AFP-01  |ALUM FEED PUMP NOI Humsdu 11 | DI
M3 4.4 ginsal SMCC4
SMCC4 Slszanaensrouddonth

TAG-ID DEVICENAME DESCRIPTION MODULE TYPE
SI-AAM-01 |[AMMONIUM ANALYZER wisouifinauenTudlo 1| A
$2-AOP-01  |ORTHO-PHOSPHATE ANALYZER wsoaiafinanloanla 2 | Al
SI-AAM-01  [NITRATE ANALYZER iwisou i uase 3| A
S1-SIC-01  |FLOTING BRID FOR CLARIFIER ierianmulavenide 4 | DO
M3 4.5 ginsal sSMCCs
SMCCS MUAZNOU

TAG-ID DEVICENAME DESCRIPTION MODULE TYPE
SI-TUD-01  |SLUDGE THICKENNEER DRIVEUNITNOI ~ [ieiSoaniunznon 1 | D




m31971 4.6 gUnsal SMCC6

v
MIUIUAUALIAL NOUNS

84

SMCC6

TAG-ID DEVICENAME DESCRIPTION MODULE| TYPE
SI-MCP-01  [MCP CONTROL PANEL qunsaldue 1 Al
S2-TE-01  |TEMPERATURE METER IN AIR PIPE wisoriaAuemalume 2 Al
S2-PE-01  [PRESSURE METER IN AIR PIPE wisouiausssuemaliio 3 Al
S3-ABL-01  |[AOTOMATIC SLUIT GATENO!1 Uszquudioaznou 4 DI
M3 4.7 ginsal sMcC7
SMCCT FeImAEsID

TAG-ID DEVICE NAME DESCRIPTION MODULE | TYPE
S1-GSS-01 ~ |[MECHANICAL GRIT SCRAPER NO1 ailnsaiduimy 1 Al
S2-TAB-01 ~ [TEMPORARY AIR BLOWER NOI iffspaANMA 2 Al
maai 4.8 ginsai SMCCS
SMCC8 foutldonriide

TAG-ID DEVICE NAME DESCRIPTION MODULE| TYPE
SI-LE-0]  |LEVEL METER FOR RETURN EXCESS SLUDGHsA30e 3t inaquaz neu 1 Al
SI-LE-02  |LEVEL METER FOR GARBAGE wiseaimBinaies 2 Al
SI-LE-03  |LEVEL METER FOR FILTER SCREEN wsesimSnamsnseaues 3 Al
$2-ADO-01  |DISSLOVED OXYGEN METER NO1 iseeinnaeeniiou 4 Al
S3-FE-01 FLOW METER FOR EXCESS SLUDGE wiseeinnans neud iy 5 Al
SI-RSP-01  [RETURN SLUDGE PUMP NOI quAzNOY 6 DI
$2-ESP-01  |EXCESS SLUDGE PUMP NOI MUAZABY 7 DI
S3-MFS FILTER SCREEN NT04AL NN 8 DI
S4-RSV-01  [ROTARY SHUTER DISK VALUENOI 9 DI
S5-EXF-01  |EXHUASTFANNOI WAANL eI 10 | bI




85

4.3 HAMSAUHUNYU
Y

o A v Y ° 4 o o
:’3 EJmLuumifﬂmﬂwﬂ}aHaLmzﬂizmuﬂ”l'smmmﬂlaﬂiﬂﬂmﬂum Lﬁammmwuﬂ

[

Y . .
ihuSeu'ly TagldT1l5unsn Factory Talk View #uilu Software ¥03ganIuqugI9800nLL

Tuunh 3 doyaa1s 9 gnaawnlugiuun Boolean Logic 11a2 Binary-Coded Decimal: BCD

) 1 v & ¢ £ ¢ 9 o &
GU’E]llu'ﬁWiﬁ'l'L!ﬂ3gﬂi]ﬂLﬂﬂhl'ﬂuﬂ'li@"ll@\ﬂ!ﬂﬂ'lﬂﬂﬂcﬁﬂﬂigﬂﬂﬂﬂ'li@ellf]ll‘]a JU

14 o Y A1y A o <} T
1. AO (Analog Output) MiAMHNdIveyaAI0InIlszianeuIasn Iagaiad ) 9
I @ J o o I
Wudnavluguny  Binary-Coded Decimal: BCD  d4lidsginsaidanudoya
(Data Station)
J o Y Ao Y A [ < o
2. Al (Analog Input) MFAMHINNTUVOYAIAT0IINTY3ZANDUIADN TAAININY 92

< @ @
iWudaavlugiu Binary-Coded Decimal: BCD lagiudoyanininlsaniugu

Y
UMW

S 1 9 A v

4 ) an [ [
3. DO (Digital Output) ﬂ1iﬂﬂ1ﬁﬂ1 FIUYAAT09INTUTLIANATADA TﬂﬂﬂW’ING] W

e

o J o v
WluduavTugiiuy Boolean Logic a4 li/dsgilnsaidanudoy

Q Y

L g Yo Y Ao Y A o aa o 2
4. DI (Dlgltal Input) ﬂ']ﬁﬂ‘]ﬂTﬂuTVI?Umﬂyjﬂmﬁ@ﬂﬁ]ﬂﬁﬂiglﬂﬂﬂﬁ]ﬁ@ﬂ IﬂﬂﬂW’n\i"] ilmJu

4
aavlugiuun Boolean Logic Taosudoyan191n Tsaniuguaan 1w

U

auguigiveesnuuuluuni 3 ArugumshaulaenssiusndoyannIzuIuMg

esg

1 A = 9 [ o v ¥ o A [ g Y
AT NUANULNYIVDINUNITUIUAUUTY TﬂfJi'JTJi'JiJﬂ'J11Jﬁ13J13ﬂﬂ]ﬂﬁlﬂﬁ@ﬂﬂﬂiﬂi‘b’ﬁluﬂ'ﬁ
o w %’ = [ @ v 9 . o Y A [ A Y]
VIUAUUTY ﬁﬁqﬂﬂﬁ;‘@Wu%ﬂLﬂUﬂl@iJvﬁ Data Station ﬂ?iﬁﬁ?ﬂ?iﬂﬂ?ﬂﬂﬂmﬁﬂﬂﬂﬂﬁLﬂiﬂ\ﬁ]ﬂﬁ

W11 11/5Un54 Microsoft SQL Server

o o 9

U 9 a =1 . ] CE ]
m')i]ﬁlclalﬁgﬂﬂﬂut@]'ﬁ]ﬁluﬁﬁ'\iﬂ'ﬁﬂlﬂﬂvaﬂ'lﬂ Microsoft SQL Server quﬂﬂim%mﬂu

[ [

doya NgniyeuasnuyanIunuigIveeenuunliluuni 3 Tsunsy Factory Talk View 9

U Q

I = A [ v As A 1T @ S o A
Lﬂuiﬂﬁllﬂihﬂlﬂﬂijﬂﬂﬂﬂﬂuwﬂ’J"IiJﬁ’”I‘JJﬁ‘E]ﬂﬂﬂﬂwlﬂﬁﬂﬂﬂﬂiﬂﬂﬁﬂ NUNTLFBDUADNUNITIAAIN

J9Y

nanluwamsautuan mldawsonsiudoyaniesdnsvningudtoyalsniuguaanin

¥ 4 o v o ' 5’, 4 H
uwmzm%aﬁ]ﬂﬁmmmamagslummasuu uaﬂuamﬂmﬁuﬂ%}ay‘aiiqmuquﬂmmwm

= = A

Y o @ '
ﬁ’liJ’liﬂﬁ'i’l\?“]éﬂﬂ'J‘UﬂiJ@ﬂ“]fﬂ‘]/]ﬁ’lll'liﬂﬂﬂﬂﬂﬂﬂ'liﬂ']\?']uéllﬂ\uﬂiﬂ\‘]i]ﬂi W'IUIﬂiLlﬂiiJ

Q

. < 9
Microsoft SQL Server Wuau



86

(Y] d 0 A v
4.4 msﬂﬂamnuqﬂnﬁmuazns1v\luamGil'agami‘mammmmsm@nﬂuudazmzmumi

K4

VIUATN

) o 4 o 1 o o 3 )
ﬂiTl/\|LLﬁﬂQﬂJmal,aﬂTi‘ﬂN1ualJ@Q!ﬂ§6\‘mﬂiGlulmﬁ%ﬂi%’ﬂi]uﬂﬁﬂ1ﬂ@uH%EJ maymmm

o [ a J o [ <
ﬁ'ﬂﬂ!zﬂﬁ‘l/l']\i']uuﬁzﬂTﬁﬂi’?ﬁ]Dﬂﬂ1W151NLﬂ®i%$u1MTJ1ﬂﬂﬂ“l’\lhl@glj i

M31971 4.9 N5092108A NTOIKENY HENVEZEBNIINI (Coase Screen)
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Coarse Screen No.1 ON OFF ON ON OFF OFF ON
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%ﬂqﬂﬂiﬂf 14:50:16 | 14:51:16 [ 14:52:16 | 14:53:16 | 14:54:16 | 14:55:16 | 14:56:16
DRY SLUDGE HOPPER OPEN | OPEN | OPEN | OPEN | OPEN | OPEN | OPEN
LEVEL METER FOR RETURN EXCESS SLUI] HIGH | HIGH | HIGH | HIGH | HIGH | HIGH | HIGH
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TURBIDITY METER AT EFFLUENTN 450 454 468 489 457 431 489
SUBMERSIBLE AGITATOR No.1 0.5 0.4 0.7 0.6 0.4 0.3 0.1
SPARY WASHING PUMP No.1 1.3 1.3 14 12 12 13 12
FLOATING BRIDGE FINAL CLARFIER LOW LOW LOW LOW LOW LOW LOW
ALUM FEED PUMP No.1 0.5 0.5 0.8 0.7 1.1 1 0.9
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%ﬂqﬂﬂiﬂi 14:55:16 | 14:56:16 | 14:57:16 | 14:58:16 | 14:59:16 | 15:00:16 | 15:01:16
LEVEL METER HIGH | HIGH | HIGH | HIGH | HIGH HIGH HIGH
INVERTOR 1845 1845 1845 1845 1845 1845 1845
INLET SEWAGE PUMP NO1 50.5 50.5 50.5 50.5 50.5 50.5 50.5
INLET SEWAGE PUMP NO2 50.5 50.5 50.5 50.5 50.5 50.5 50.5
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RAW WATER DRAIN NO1 4 4 4 4 4 4 4
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%ﬂqﬂﬂiﬁ 15:16:16 | 15:17:16 | 15:18:16 | 15:19:16 | 15:20:16 | 15:21:16 15:22:16
AMMONIUM ANALYZER 2.10 2.10 2.10 420 420 312 3.12
ORTHO-PHOSPHATE ANALYZER 532 532 532 6.24 6.24 471 4.71
NITRATE ANALYZER 1.23 1.23 1.23 1.48 1.48 221 221
FLOTING BRID FOR CLARIFIER 4.56 4.56 4.56 341 341 341 341
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%ﬂqﬂﬂﬁﬂf 1522:16 | 1523:16 | 15:24:16 | 1525:16 | 15:26:16 | 15:27:16 15:28:16
MCP CONTROL PANEL AUTO AUTO AUTO AUTO | AUTO AUTO AUTO
TEMPERATURE METER IN AIR PIPE 29 29 31 35 33 32 31
PRESSURE METER IN AIR PIPE 23 23 23 2.1 2.1 23 22
AOTOMATIC SLUIT GATE NO1 OPEN OPEN OPEN | CLOSE | OPEN OPEN OPEN
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%ﬂqﬂﬂiﬂi’ 15:33:16 | 15:34:16 | 15:35:16 | 15:36:16 | 15:37:16 15:38:16 15:39:16
MECHANICAL GRIT SCRAPER NO1 ON ON ON ON ON ON ON
TEMPORARY AIR BLOWER NO1 50 51 55 54 53 51 50
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ﬂd}ﬂqﬂﬂiﬂf 15:38:16 | 15:39:16 | 15:40:16 | 15:41:16 | 15:42:16 | 15:43:16 | 15:44:16
LEVEL METER FORRETURN EXCESS SLy HIGH | HIGH |MEDIUM|MEDIUM|( HIGH HIGH | MEDIUM
LEVEL METER FOR GARBAGE HIGH | HIGH |MEDIUM(MEDIUM| HIGH HIGH |MEDIUM
LEVEL METER FOR FILTER SCREEN LOW LOW LOW LOW LOW LOW LOW
DISSLOVED OXYGEN METER NO! 2.5 24 32 27 3.1 3.1 29
FLOW METER FOR EXCESS SLUDGE 46.2 46.8 47.6 472 475 462 45.1
RETURN SLUDGE PUMP NO1 232 23.6 234 21 234 223 23.1
EXCESS SLUDGE PUMP NO1 154 15.1 152 15.4 15.5 154 15.5
FILTER SCREEN OPEN | OPEN | OPEN | OPEN | OPEN | OPEN OPEN
ROTARY SHUTER DISK VALUE NO1 135 134 134 122 132 134 133
EXCESS FAN NO1 45 47 34 32 40 41 45
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Abstract

This research presents a data centering system for water environment control plants designed for
quality control of machine operation using data collection while the machine is running.

The design of the system used data retrieval methods to send data via high speed internet from the
storage devices. Operating system stores the data within a minute interval, resulting in real-time data. All
types of machinery information within the water quality control plant could be recorded in the standard
language for the database system. After that, they are sent to the central data center for operating water
quality control of each section. The central data center is a large database that collects data on the
operations of the machines within Bangkok’s water environment control plants.

The results found that the system showed real time status of the machine operations. The system
administrator could view the machine operation via the internet from all zones and locations. The use of
such information can analyze and increase the efficiency of the machines and work efficiency was
achieved. Moreover, the system design was suitable for storing data as a large database with

management under the operation of the water environment control plant.

Keywords : Design of Data Centering System, Water Environment Control Plants, Technolog
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