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Project Title Water and Electricity Monitoring System

Credits 5 Units

By Mr. Sompong Seebu 6123200017
Advisor Asst. Prof. Wipavan Narksarp

Degree Bachelor of Electrical Engineering

Major Electrical Engineering

Faculty Engineering

Semester/Year 2/2020

Abstract

This cooperative education project presented a water and electricity monitoring
system to analyze problems and find a way to prevent damage to the distribution
system. From the study of the working system and the analysis of the daily usage rate
during the work in the cooperative education project of Siam University with Fagor
Electronics (Thailand) Co., Ltd., it was found that most of the water was used in the
washing process of electronic parts, and used a lot of electricity.

The organizers collected problems between January and May 2021, and
recorded the rate of water and electricity usage each day. The data were analyzed the
distribution system to the production process that uses water and electricity through
5 months, to analyze the problem by using the recording analysis method to find the
actual requirements of the distribution system. This method analyzed problems
accurately and quickly to reduce the problem of the insufficient supply system.
Moreover, it can be extended to analyze and assess the requirements of the delivery

system in the future.

Keywords: Recording, Analysis, Water and Electricity Monitoring System

Approved by
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2.1 Ultrasonic Water Meter
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Features
Protection Class IP68

® Whole Machine Waterproof: whole machine
sealed completely, reach |P 68 protection class.

® Parts waterproof: Circuit board, transducer and
battery also can reach IP88 protection level, to
ensure long term operation though water in the
inside meter

e ====+8 Built-in Batch Controller
: Built-in Time Accumulator
® Set up the time controller by automatically or

manually, so as to finish quantitative water
supply orq ive irrigation aut: ically.

Set up the time- sharing flow accumulation at
*® a set period time, to finish a gradient rate.

Heat Measurement

*With the two way PT1000 temperature transducer,
which can finish the heat measurement, especially

for the refrigeration and air-condition industry.

High Accuracy Measurement

® Double beam ultrasonic sensor for high accuracy.

Ultrasound Measurement,
No Rotation, No Moving Parts

* Long term measurement with high accuracy,
stable and reliable operation.

* Applicable to variety of water quality, including
the gravel and weeds water quality.

3 11 2.1 Ultrasonic Water Meter



2.1.1 Display and Operation

A = 9 Y
gﬂ‘i/l 2.2 mmmwmﬁ]mmﬂmauazmﬂﬂmm

Support Bi-directional Flow Measurement
Fremeemcccacccccccaa==—a
] Can measure instantaneous flow

and accumulative flow under the

forward and backward direction

separately

Ultrasonic Water Meter

Séx2ammLCD ______

Display the instantaneous A DT D S ID ==

flow,accumulative flow, time

and various kinds of working

238658386 - -
Outl Dut2 Qmax Date Various of Units Selected
420mA Qmin Time , e — = i

Accumulative flow:

mi, ft3, GAL. L
Instantaneous flow:

m*h, GPM, Lim

Smart Touch Key

Easy for operation with finger

Infrared Communication Interface

Support CJ-188 communication, support
the M-BUS and MODBUS communication,
and support upgrade software

sUf 2.2 Display and Operation

Y

2.1.2 Communication and Signal Output

A A ' o o
gﬂ‘l/] 2.3 LEPNNITIFOUABDLAS YUY IULDIOANA

Standard Configuration:

1-2 485+,485-
3-4 V+V-(DC8~36V)

Provide below communication interface and output

* RS485 * OCT1(open collector output 1)
* M-BUS * OCT2(open collector output 2)
® DCSV e C1(TTLlevel pulse output 1)
* Two-wired system 4-20mA output ® C2(TTL level pulse output 2)

Ps: when ordering, you can choose any two of the above communication
interface or output, lead to the external junction box

gﬂ‘ﬁ 2.3 Communication and Signal Output
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2.1.3 Performance Error Curve

, , - N y
g‘ﬂﬁ 2.4 uﬁmﬁqmmmwﬂwamfmi‘muzmmam‘mﬁllwammum%mmmm

Accuracy (%) Q1---Minimum Flowrate
I Q2---Transitional Flowrate
: Q3---Permanent Flowrate
| Q4---Overload Flowrate

f

5.0

2.0
0 » Flowrate (m*h)
-2.0

-5.0

Q1 Qz2 Q3 Q4

gﬂﬁ 2.4 Performance Error Curve
2.1.4 Flow Range

d' 1 9 1 o
31]7] 2.5 L!ﬁ?’NG])"Nﬂ'lﬁVlﬁa@l’]ﬂlﬁum’]u%u&iﬂﬂiﬂ’]u

Nominal RIERST 1)
Diameter R Starting Minimum Transitional | Permanent Overload
(mm) Flowrate Flcguqrate Flnaa':r?rate Floggate Fl%\:ate

DN15 200 0.003 0.0125 0.020 2.500 3,125
DN20 200 0.0035 0.016 0.026 3.200 4.000
DN25 200 0.007 0.020 0.032 4.000 5.000
DN32 200 0.010 0.032 0.050 6.300 7.875
DN40 200 0.015 0.100 0.1860 20.000 25.000
DN50 100 0.030 0.400 0.640 40.000 50.000
DN6&5 100 0.059 0.630 1. 008 63.000 78.750
DN80 100 0.064 1.000 1.600 100.000 125.000
DN100 100 0.094 1.600 2.560 160.000 200.000
DN125 100 0.120 2.000 3.200 200.000 250.000
DN150 100 0.270 2.500 4.000 250.000 312.500
DN200 100 0.315 4.000 6.400 400.000 500.000
DN250 100 0.508 4.000 6400 400.000 500.000
DN300 100 0.770 6.300 10.080 630.000 787.500

517 2.5 Flow Range
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2.1.5 Pressure Loss Curve
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2.1.6 Dimension & Weight
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A 9

9
o

U

A Y o 9y
wsontulau LW’E]TWL‘H?J'IgﬁiJﬂTJﬂ'IﬁGl%Q'IH

@ J 1 ' Jd o ' IS =
WinveIglnInitazaneIrriiNglnsalnune Hunuunde)

DN15-DN40 Unite: mm
Mominal Dimansion Thread
Size Connectlon| Thread |Weight|Pressurs
DiMgem) H1 Hz2 W w2 " Length Ka MPa
DN1S 1o 7.5 16E 58 a0 GidB 1o 2.2 25
DNZ0 130 24 173 B8 an Gi8 12.5 2.3 2.5
DN25 160 25 175 58 S0 Gl1ME 13 2.6 2.5
Ohaz 180 31 177 58 a0 G126 14.5 2.8 1.5
D40 200 31 181 58 20 28 18 33 2.5
c
ey L £
=
=
DMNS0—-DN300 Unite:mm
Dimansion Flange Dimension
Maominal = 0
Srza Flange | Aol Hole| Ballhols f::-::g Flanga Weight | Pressure
DM{mm) L H1 Hz | w1 | wz |Diameter| Gantar |x Quantity thick kg MPa
=] D1 P = n oz L} c
DGO 200 | TO 131 | 76 45 185 125 18=4 0z | 2 19 10.0 1.6
DNGS 200 | 75 135 | 79 a5 185 145 18=4 122 | 2 20 1.5 1.6
DMED 225 -2 132 B4 a5 200 160 18=8 138 3 20 13.8 1.6
DMN10D 250 | 104 | 140 (104 | 104 220 180 1B=E 158 | 2 22 18.6 1.6
DMN125 276 | 17 148 | 117 | 117 250 210 1B=E 188 | 2 22 23.5 1.6
DMN150 300 | 134 | 155 | 114 | 114 285 240 22%8 212 | 2 24 300 1.6
DMN200 350 | 165 | 254 [ 165 | 165 340 245 22x12 268 | 2 286 355 1.6
DMN25D 450 | 197 269 | 197 | 197 405 356 26x12 320 | 2 29 58.0 1.6
DMN3G0 500 | 223 287 | 223 | 223 460 410 26%12 370 | 2 3z TE.0 1.6
v
= . . 0
517 2.7 Dimension & Weight
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2.1.7 Parts Description

519 2.8

U

o o 4 1 1 3 1 [
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Welcome use the KUW3000 series ultrasonic water meter

The water meter be adapted by the advanced ultrasonic transit-time measurement technology

according to GB/T778.1-2007, 1054064-1:2005 standard

1. Parts Description

A T T D S ID 4= =

238658386 ~
e o 1098 wom

Display:

A Alarm/Error

3 Leak Detector

= Wireless Ppwer Supply
2  Communication

>~ Permanent Fault

Ultrasanic Water Matar

AT W 3D e

238658386 ..

= 798 e

L—— Infrared Communication Interface [ %7

|— Touch Key

Ground Terminal -—{”

Batch Number

) Battery Low Warning
4= =P Liguid Direction _ |
4-20mA  Current Loop Connection ¢ '
. . | |
Octi Oct2 Pulse Output Pipe Diameter and I m '|I '
o ] '.
Fluid Arrow Direction ) II',.'
Wiring
RS485 MBUS TTL RS485 & MBUS RS485 & MBUS & 2 OCT
Black 2-core cable | Gray 2-core cable | Black 3-core cable | Black 4-core cable Black 8-core cable
Brown: 485+ Brown: MBUS+ Brown: GND Red: MBUS+ Red: MBUS+
Blue: 485- Blue: MBUS- Yellow: TXD Black: MBUS- Black: MBUS-
Blue: RXD Yellow: 485+ Yellow: 485+
Green: 485- Green: 485-
Brown: OCT 1+
Blue: OCT1-
White: OCT2+
Gray: OCT2-

gﬂﬁ 2.8 Parts Description
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2.1.8 Installation Instruction

2.1.8.1 Choose the installation point

Y

U

9
(%

d’ 9J o a Y o [ a d' 9 d’ Y g [ 9 9
5UN 2.9 waastomMrualumsanag G"I"ILH’Y‘LNﬂTﬁ@ﬂﬁQﬂQﬂﬁﬂﬂlWﬂjﬁQﬂﬂim@TUﬂTUIQQﬂﬁ@Q

1 ] ll s A 1 1 1o A
nazasrvaenliunilyimedu ludsve anatedwauugaiie e wa lduiudwinige

Straight pipe installation requirement{D is pipe diameter), upstream = 3D, downstream 0D,

make sure the pipe full of liquid completely.

Carrect installation point

Wrong installation point

by

S @.\ )

At the lowest point in the pipe system;
Vertical upward or slanted upward pipe;

Upstream straight pipe=3D

At the highest point in the pipe system;
Vertical downward or slanted downward
pipe; Upstream straight pipe<-3D

P.S.: Arrow direction is fluid flow direction.

2.1.8.2 Installation Method

1. Confirm installation dimension
Water meter length L+2pcs sealing gasket A
thickness+10mm

2. Install matching flanges

3. Flange position
Three screws on an average positioning
flange, spot-welding fixing

4 Flange welding
Take off the water meter, finish full welding of

the flange

5. After cooling, install with seal-ing gasket, fasten
SCrews

6_Install Angle
When top of the pipe Is not full, recommend to
install the water meter within a 45° angle in the
vertical direction of the pipe.

—Ast
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2.1.9 Menu Introduction

2.1.9.1 Operation Method

a 9 a Y Y I a Joy A U ) [ Y
3‘ﬁﬂ1§1%ﬂ11!ﬂl@]f’]iﬂ"l JU KUM3000 mﬂﬂmmﬂmmuuﬂuwuw UNT U 2 ‘]JﬂJﬁTVii‘]Jﬂ”li[lGIf

q

d' [ 1 1 1 o 4 9 v o [] 9 1
N1U LWE]“]J‘T]J?H uazmummmmqﬂﬂim mﬂmmmmamﬁmuaw

KUW3000 series ultrasonic water meter is touch keyboard operation, there are two buttons” & "and” L
The sliding key from ~ " to” Pis“a P 7 the modifier key and the exit key are sliding key.

2.1.9.2 Menu Windows

Menu Windows | NO. Windows description and functions
Main Menu MO Display Net cumulative flows and instantaneous flows
M2 Display the supply and return water temperature and temperature
difference
MO3 Calendar, first line display date and week; Second line display the hour and
minute
Mo4 First line display signal strength, failure error code;
Second line display voltage, temperature
MO5 Calibration menu
MG Baitch controller (irrigation controller)

KUW3000 series ultrasonic water meter includes 5 kinds of menus: main menu, secondary menuf,
secondary menu2, batch control menu and time-accumulated menu. Under the main menu, you can
enter into any menu by the modification key “a a

Example:

Under MO1, press “& P> enterinto the month cumulative flow;

Under MO3, press “& P> enterinto secondary menu1 (M10-~-M19);

Under the M19 of the secondary men', press “a P> enterinto secondary menuz2 (M20-M2A);
Under M04, press “a P> enterinto date cumulative flow;

Under MOS, start-stop method calibration state; press “a P> enter into constant-current method

calibration state;

Under MOS, press “a P> enter into batch control and time-accumulated menu(M30-M3C);



2.2 MEMO P200 POWER MONITOR
Tuz1# 2.10 1use (MEMO P200 POWER MONITOR) Uaadda KW, PF, Hz faa v, e,

~ a v Jdo
ANUD AT WasIUN ladnaa 139

A clear view of your
electrical network -
immediately

RS485 modbus and management of
4 tarifis as standard features
Simptified inventary with 2 models
covering all the appications

51% 2.10 MEMO P200 POWER MONITOR
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31l 2.11 MEMO P200 POWER MONITOR
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2.2.1 Current Transformer

g1 2.12 Hunileutlasnszuaveaisn ELZEN Ju MSQ40 400/5A

eLzZeNn

MSQ40 KusuJavns:ualwwn
Current Tranformer WINDOW 40x10

_ DESCRIPTION  RATED

CTClass10,5VA  250/5A

zen
.,_ e ) '__. CTClass10,5VA  300/5A
I OUNE:LE O 1T S L CTClass10,5VA  400/5A

_ 2

MSQ SERIES : CURRENT TRANFORMER

gﬂﬁ 2.12 Current Transformer
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3.8.1 ADUNUANDS
3.8.2 T1lsunsy AutoCAD

3.8.3 KUW3000 Manual
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M1319% 4.1 Manual Record Water Consumption in January 2021

Date January, 2021 |
Date Serial No. Unit (m3/day)
Raw. Water DI. Water RO. Water Wastewater

1/1/2021 - - R _
1/2/2021 - - . _
1/3/2021 - - - _
1/4/2021 212.3 36.7 99.3 123.0
1/5/2021 302.0 32.0 160.0 228.0
1/6/2021 323.0 29.0 166.0 247.0
1/7/2021 323.0 29.0 168.0 262.0
1/8/2021 331.0 30.0 175.0 252.0
1/9/2021 340.0 30.0 178.0 274.0
1/10/2021 - - - -
1/11/2021 322.0 30.0 171.0 196.0
1/12/2021 323.0 30.0 176.0 121.0
1/13/2021 341.0 32.0 187.0 258.0
1/14/2021 341.0 30.0 179.0 261.0
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1/15/2021 349.0 40.0 188.0 277.0
1/16/2021 - - -
1/17/2021 - . i
1/18/202 336.3 33.3 185.7 308.3
1/19/202 335.0 30.0 179.0 315.0
1/20/202 330.0 29.0 171.0 317.0
1/21/202 336.0 32.0 180.0 297.0
1/22/202 343.0 34.0 182.0 288.0
1/23/202 - - -
1/24/202 - - -
1/25/202 329.7 37.0 177.7 279.3
1/26/202 359.0 31.0 193.0 300.0
1/27/202 354.0 35.0 186.0 295.0
1/28/202 350.0 36.0 180.0 292.0
1/29/202 362.0 35.0 186.0 295.0
1/30/202 - - -
1/31/2021 - - -

M15197 4.2 Manual Record Water Consumption in February 2021

Date February, 2021 |
Date Serial No. Unit (m3/day)
Raw. Water DI. Water RO. Water Wastewater
2/1/2021 - - - -
2/2/2021 333.0 36.0 172.0 273.0
2/3/2021 345.0 36.0 183.0 270.0
2/4/2021 331.0 35.0 180.0 277.0
2/5/2021 360.0 37.0 196.0 289.0
2/6/2021 - - -
2/7/2021 - R _
2/8/2021 351.3 39.7 200.2 301.0
2/9/2021 (352.0) 40.0 195.0 292.0
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2/10/2021 (350.0) 35.0 190.0 288.0
2/11/2021 (351.0) 37.0 189.0 291.5
2/12/2021 (360.0) 38.0 196.0 308.0
2/13/2021 - - -
2/14/2021 - - -
2/15/2021 (348.7) 38.0 194.8 309.7
2/16/2021 (357.0) 40.0 193.0 301.0
2/17/2021 (335.0) 39.0 178.0 298.0
2/18/2021 (367.0) 38.0 192.0 300.0
2/19/2021 (360.0) 38.0 193.0 304.0
2/20/2021 - - _
2/21/2021 - - -
2/22/2021 (361.7) 39.0 193.5 296.5
2/23/2021 (362.0) 37.0 189.0 305.0
2/24/2021 (326.0) 35.0 183.0 279.0
2/25/2021 (372.0) 39.0 193.0 292.0
2/26/2021 - - -
2/27/2021 - - _
2/28/2021 - _ _
20 ] N‘ﬁ 4.3 Manual Record Water Consumption in March 2021
Date March, 2021 |
Date Serial No. Unit (m3/day)
Raw. Water DI. Water RO. Water Wastewater

3/1/2021 - - - -
3/2/2021 351.0 37.0 175.0 271.0
3/3/2021 346.0 36.0 171.0 273.0
3/4/2021 345.0 39.0 184.0 296.0
3/5/2021 355.0 34.0 179.0 288.0
3/6/2021 357.0 39.0 - 303.0
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3/7/2021 - - -
3/8/2021 335.0 36.5 173.5 276.0
3/9/2021 306.0 34.0 168.0 271.0
3/10/2021 302.0 32.0 177.0 289.0
3/11/2021 333.0 39.0 192.0 308.0
3/12/2021 342.0 34.0 174.0 293.0
3/13/2021 - - - _
3/14/2021 - - - _
3/15/2021 303.0 30.3 170.0 282.0
3/16/2021 325.0 36.0 187.0 315.0
3/17/2021 334.0 33.0 187.0 305.0
3/18/2021 339.0 34.0 185.0 308.0
3/19/2021 316.0 37.0 180.0 295.0
3/20/2021 - - -
3/21/2021 - - -
3/22/2021 327.3 35.3 184.3 300.3
3/23/2021 347.0 38.0 184.0 280.0
3/24/2021 330.0 41.0 197.0 292.0
3/25/2021 336.0 38.0 192.0 285.0
3/26/2021 329.0 34.0 179.0 265.0
3/27/2021 - - -
3/28/2021 - - -
3/29/2021 - ) -
3/30/2021 i - )

3/31/2021
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3 1J91 4.2 Ultrasonic Water Meter
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gﬂﬁ 4.4 Ultrasonic Water Meter

I @ [ 4
4.4 HMI (Huginsaitiuiindoya Taesudygaidonuy RS485 910 Ultrasonic Water Meter

wwnilszaaana lag software Nerd1913 @331 4.5 Green series HMI

3 1/ 4.5 Green Series HMI



GIuLﬁﬂumywuuazwqmﬂu 2564

NnFUN 4.6 AnliUMIATINTDIY

9 csn'; 4 d‘ v Aa d%’
‘Wif]llﬂ'ﬁi‘NQﬂﬂiﬂ!Lﬂﬁﬂﬂ’JﬂﬂJm@iu'l

]
A o

ng

9 9
THIUAAAINDAIUIHANTIHIVUIS VU RO water

v 9
iﬂﬁ 4.6 MNUNBDULASHTAINTITAANY Ultrasonic water meter

U

47



4.5 305N FoYAUTUANULY Auto
9 [ g’/ g}; 1A I
ssmdeyanazymsz UdINeNIMUAAARD Y WY — NEBIAY 1Tunal |
A A o a g (% ~ a P
oo Inzae ) uaaInin1san 4.4 uaznsudaInan1sdng 1z 4.5, 4.6 uaz

4.7 auaINL

M13197 4.4 Auto Record Water Consumption in April 2021

A B = D E F G H | J K L M N 0 P Q
1 |Date Time MDB-1(kW MDB-2(kW MDB-3(kW LASER-F3(} PLATING I AIRCOMP; RO TO JET RO TO JET DI TO RESI RO TO D DI-01 TO TD1-01 WA: DI SUPPLY RAW TO C RWS TO T(F
624 4/16/2021 23:00 8427456 7616102 1072767 717420 29264 126715 155 165 778 409 1474 439 186 a6 669
625|4/27/2021 0:00 8427888 7616635 1072797 717450 292875 126804 155 166 779 411 1475 4339 186 96 669
626|4/27/2021 1:00 8428310 7617166 1072827 717480 293067 126892 156 166 780 412 1476 439 186 a6 669
627|4/27/2021 2:00 8428711 7617698 1072856 717509 293288 126980 156 167 782 413 1477 440 187 96 670
628 | a/27/2021 3:00 8429110 7618219 1072886 717539 293438 127069 156 168 783 414 1478 440 187 a6 670
629|4/27/2021 4:.00 8429509 7618742 1072916 717569 29359 127157 156 169 784 416 1479 440 187 96 670
630|4/27/2021 5:00 8429899 7619261 1072946 717593 293776 127244 157 169 785 417 1480 440 187 96 670
631|4/27/2021 6:00 8430215 7619707 1072872 717625 293913 127312 157 169 786 418 1481 441 188 a7 671
632|4/27/2021 700 8430669 7620323 1073006 717659 294094 127408 157 170 787 419 1482 441 188 97 671
633 | 4/27/2021 8:00 8431091 7620881 1073036 717683 29427.3 127497 157 170 788 421 1483 441 188 a7 672
634|4/27/2021 9:.00 8431513 711443 1073066 717719 12894397 117584 158 170 789 422 l4g4a 442 189 97 B72
635| 4/27/2021 10:00 8431932 7622004 1073096 717750 29452 127671 158 170 730 423 1485 442 189 a7 673
636|4/27/2021 11:00 8432353 7622567 1073128 717780 294664 127758 158 170 791 424 1486 442 189 a7 673
637|4/27/2021 12:00 8432766 7623132 1073158 717811 294786 127845 159 170 782 426 1487 443 180 97 674
638|4/27/2021 13:00 8433202 7623693 1073190 717842 294921 127933 159 170 793 427 1488 443 130 a7 674
639|4/27/2021 14:00 8433640 7624262 1073220 717872 295105 128020 159 171 785 428 1489 443 191 97 675
640 4/27/2021 15:00 8434060 7624835 1073250 717903 295256 128105 160 171 795 429 1430 443 191 a7 675
641|4/27/2021 16:00 8434491 7625395 1073281 717933 295433 128191 160 171 796 431 1431 444 191 97 B73
642 | 4/27/2021 17:00 8434900 7625939 1073311 717963 295581 128277 160 171 788 432 1491 444 192 97 676
643 |4/27/2021 18:00 8435300 7626451 1073341 717993 295743 128358 160 171 798 433 1492 444 132 a7 676
644 |4/27/2021 15:00 8435725 7626990 1073381 718033 295932 128443 161 171 800 434 1493 445 193 97 677
645|4/27/2021 20:00 8436154 7627535 1073418 718070 296097 128531 161 172 801 436 1494 445 183 a7 677
646|4/27/2021 21:00 8436566 7B2B069 1073455 718107 29624 128619 161 172 802 437 1435 445 193 98 677
647 4/27/2021 22:00 8436975 7628612 1073494 718145 296413 128706 161 173 803 438 1496 446 133 a8 678
648 4/27/2021 23:00 8437399 7629155' 1073532. 718184 29655.6 128795 162 173 804 439 1497 446 194 a8 678
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