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ABSTRACT

The Mahasawat water treatment plant requires for revamping an existing
supervisory control and data acquisition (SCADA) by using KEPServerEX OPC for data
transfers instead of direct data transmission from programmable logic controllers (PLCs).
This project aims to implement a human machine interface (HMI) by employing
FactoryTalk View Site Edition for the SCADA revamp. The implemented HMI is used for
monitoring and controlling all ‘processes from raw water treatment to finished water
distribution. The values of major process parameters such as levels of raw-water and
cleared-water storage tanks as well as the operation statuses of major equipment such as
valves and pumps are captured to display on the created graphic pages in real time.
Moreover, the important process parameters and equipment statuses are also detected
to notify alarms to operators. Results from factory acceptance test, site acceptance test,

and commissioning test verify that the project’s objectives can be obtained.

Keywords: HMI, SCADA, FactoryTalk View Site Edition, KEPServerEX OPC, Mahasawat water treatment

plant
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3.3 msasaendalefiviaus
3.3.1 Graphic Specification
Display Resolution : 1920 x 1080
Screen Backeground : Gray, RGB (128,128,128)

Workspace Layout
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COPPER SULPHATE (CHEMICAL BUILDING) PHASE 1&2

10292018 528 35 PM

FAULT RESET

gﬂ'ﬁ 3.4 g Workspace Layout

Font Style
- Label or device tag : Size 11, Color Blue, RGB (0,0,255)

- Live value :Size 19, Color Black or White
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Equipment

gﬂﬁ 3.5 Equipment Symbol
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Trend
- Chart Style : Standard

- Background Color  : Black

- Text Color : Black

- Display : Chart Title
: Time
: Pen Values

gﬂﬁ 3.6 Trend

Parameter Specification
HMI Tag format : PLC brand\Process\Phase\Device Type\Device Name
Example : AB_TCP\FTS4-A\Phase3 4\Valve\dMVO3A
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Ofyest Enplever
o

Govr
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Faste whout boushard stongs

T E
1asa debntsen bt the

UR 3.11 nsAamus Animation

&all

# n1511 Global Object lulgsu

Tivian13 Copy Global Object luansluntiansfinfidasnis -> adnvaden

Global Object Parameter Values -> 1d@ HMI Tag Tutt@dganania Description -> OK

FIPWATPLC IPhase L_TMotor (P 10 Rowst_r_10 LJORFIPWATPLC [ Frase]_Zpior] vee [
[FIPWAYIPLE 1 Phase 1_21Motor 1P 1C Rovst_{_sc!_lpic} e
{3POIC_Norm)

2

sU# 3.12 n1514 Global Object
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n138514 Alarm and Event Summary display

° 2 ; %) a A o v oA
MN15a579 Alarm and Event Summary display Tuntnnsifinivelduaninisudaifiou

UDILAALNTLUIUNITHARNUN

B MeruBar 1754 - MOAA MAHASAWAT/ (Glctal Objects)

- View Site Edition (Network Distributed)
(lb!e_cls Arrange Ammmqn Tools Window Help
v sdm
Rotate
O A
TRISB

A

Drawing

~ Bush Button
Numeric and String
Indicator

Gauge and Graph
Key

TIrending
Adyanced

Alarm and fvent

L}

»
L3
13
L
»
»
»
»
»

Impart...

I Do DD Do oD oD@

Symbol Factory

g‘dﬁ 3.13 7158374 Alarm and Event Summary display

i ﬂ'l'iﬁg\‘iﬂ"l Alarm and Event Summary display

(1) nawdlUf Alarm and Event Summary display t&an Display Fitters nats Add \elfinde

v (]
s

naudmIu Filter Alarm Wagmate
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Alarm and Event Summary Properties
Appearance Columns Toolbar Status Bar Evagd States Behavior Common
Initial display fiter Event Fields
|[No Fiter) ~] ~
Alatm Count
) Alaim Name
Display fiters: Alaim Short Name
DISTRIBUTION w] | see
FILTER_1234 Condition Name |
FILTER_P1_2 Curent Value
FILTER_P3_4 oy
LIME_BUILDIND_P1_2 Limit V alue Exceeded
RAW_WATER_1234 ;age |
| :
RAW_WATER_P1_2 | s vl Add Crteria
RAW_WATER_P3_4 5 o
| 3 Display events that match these criteria:
v ‘ ) B S
1 >
[C=_ -
AND OR
Remove 2
- { ) NOT
. Reneme |
Nidedp] [  fastepe.
T - - Y
= 1 \ .
JU% 3.14 n13a379 Display Filter Alarm

(2) v@an Alarm Class -> Add Criteria Lﬁ’mﬁiu Alarm Class by Filter Lﬂﬁau%a Class Name

v oA v ' 4
#13 Class U9INTFLAILRAUNADINITUUIINUUNR OK

LY . on NI S 2 Y| 1) 1108888880
i
|
|
|
FILTER_P3 4 1
LIME_BUILDIND_P1_2
| Rew_WATER_1234 Priosit
o L . o
oy 0 10 [ o -
: TRANSMISSION it Display events that match thess criteria:
| T
Entet fiter name v Remave
< - >
) T Modify.
Add !
} AND 0OR
Remave
i B NOT
Rename
| o |
Move Up Move Down
0K Cancel fooly Help
...... S — — — —

SUT 3.15 n9ii Alarm Class
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- . . d o 2 1 as A’i
(3) \&@N Severity -> Add Criteria iorMuAALTULTITBINTWIRADY Tdfauaniuna OK

1

Filtter Wizard 4 X Lbscriotons  Display FRers  Sot  States Pehavior Common

s [
hdtion Name -~

= v

| FLTen 1234

| FILTER_P1_2

| FILTER_P3_4
LIME_BUILDIND_F1_2
RAW_WATER_1224
RAW_WATER_P1 2
RAW_WATER_P3_4

Nienba susede that mateh thats critens |

gﬂﬁ 3,16 ML Severity

A o dl d‘J 1 ¥ -y L) g
(5) tiioin Alarm and Event Summary display figsniiu Tuldluniinsfinvesunasdunau
v o v AR . 11 w o o v v
Y99NTEUUNAoNNMSIUlURSAT Filter Tuudazninnsfinaag iNelilansdan uzianizn15uas
< < [l 3 3 2 ﬂl 2 .
wounegludumauiy 9 lnon1saattlun  Alarm and Event Summary display -> Display

Filters - \donde Filter Aas19lilWnsaiunszUILMST Initial display filter => Apply -> OK

[Atarm and Event Summary Properties X
Appesrance  Columns  Toobar Status Bar  Event Subscriptions.  Display Fiters . Sont States  Behavior Common
: i a2 ¥ y
AEDEE [~
S Numgwni et
S 2 Alarn S;MMNW il
CHEMICALZP3_4 ot :
LR Pis e
P |
CLARIFIER_P3_4 oo I
CLEAR_WATER_TANK_P3 Iy b egoty
CLEAR_WATER_TANK_P4 X
DISTRIBUTION | m:gn Exceeded |
| Prioity 7
FILTER_P3 4 | v Add -
LIME_BUILDIND_P1_2 SepSiNPS—  JICS 4~ | { Citeria.
At Y Display avents that maich these crileria:
TRANSMISSION [Growp = CHEMICAL P12~ o
e |And5my,_5m . Aoy,
. ‘ G 4
3 | WA [
Rind | D o e
] My Prgy”
[ Poname
Movelp | Fovepow §
o] 1 oncel osly Helo

gﬂﬁl 3.17 Aivum Alarm Display Filter
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NSALNISITADIUDINTUAUFDY

(1) N5 Export IWd CSV 9849 Alarm and Event Tag 80nundmSuliunisifilnosueanisias

woudnlululusunsu FactoryTalk view

a < < d & v o Y} " a i [
(2) Walwa CSV 9nnafl Message Lol Message Tidwsuudagnisfiimesvesnisuiaiiou

PIAEAY. B G D E F G H [ J K L
11311]11328  7P01B_SPEED PV Faut
11312/11327  7P0O2A_Fault
11313[11328  7P02A_SPEED PV Fault
11314711320 7P02B_Fault
11315711330  7P02B_SPEED PV Fault
113186/11331  2_7P03A_Fauit
11317711332 2_7P03B_Faul
1131811333 2_6PO1A_Fautt
11319[11334 _ 2_6PO1B_Faul
11320711335 EXH FAN NO_1_Fault
11321711336 EXH FAN NO_2_Fault
11322711337 EXH FAN NO_3_Fault
11323711338 EXHFAN NO_4_Fault
11324[11330  SUPPLY FAN NO_1_Fault
11325711340 SUPPLY FAN NO_2_Fault
11326711341 SUPPLY FAN NO_3_Fautt
11327711342 SUPPLY FAN NO_4_Fault
11328711343 9P0IA_Faul
11320711344 9PO1B_Fault
11330711345 9PO1C_Fault
11331711346 2_7P01A_Faul
11332]11347  2_7P01B_Faut

0

1 e N

1 m_ﬁ 1

11342 o e, 4 \ S 3 v - ¢
- Digital | Level Dewviation Tag Update Rates = Global Configuration. | Groups-' = (§)

gﬂﬁ 3.18 N1 vum Alarm Message

= d a A v o at 1 )
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d A B ¢ D E F G H I
1 |ID Name Parent ID
2" Raw_Waler_P_12 )
3 Mo Chemical_P_12 o
4 M Filter_P_12 o
5 N2 Clarifier_P4 )
6 N3 Filter_P4 ]
7 N4 Fiter_Controklesk_P4 0
8 15 Clarifier_P3 ]
9 "6 Chemical_P_34 0}
10 17 Filter_P3 ]
1118 Raw_waler_P_34 0
12[19 RAW_WATER _P1_2 0]
13 20 RAW_WATER_P3_4 "0
14 21 CLARIFIER_P1_2 0}
15 22 CLARIFIER_P3_4 o}
16 23 FILTER_P1_2 )
17 24 FILTER_P3_4 0}
1825 CHEMICAL_P1_2 0}
19 26 CHEMICAL_P3_4 0}
20 27 CHLORINE_P1_2 0}
2128 CHLORINE_P3_4 !
2229 LIME_BUILDING P12 D
23730 CLEAR_WATER_TANK_P3 0
24 31 CLEAR_WATER_TANK_P4 0
25 :32 DISTRIBUTION :n
E',v | | 2
1
&
30 1

32
Digital-+ Level | Deviation | Messages | Taq Update Rates | Global Gonﬁguralion

A 1 3
U 3.19 N13WUINAUNISLINADY

cl . q.')’ v 5 P 1 ]
(4) N7 Digital RnUuNIanTayaliasuiu MFan1suaauseu, ld Alarm Tag, 1lay Message
1nsoNIRSITUN Message fAmuald, Alarm Class n50nlRSIAUNTZUILNTS 19U Transmission
- y ° a v v |
D TM %89 Remote Acknowledge All Tag 11 Acknowledge Tag nas1slinsen uag Group ld

w s A 5 ¥
Tmsatunas1alilunauusn a1ntu Save File

(5) Import File n&UlU#l Alarm and Event

nswity Historian Tag
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(2) 1@an Pen Source 910 Datalog Model dladasnisldwisfiweslu Datalog -> Add Pen(s)

= CJ = 1% = o' 0’:’ 2
(3) 1don Model iunisfimasvas Datalog 13 > axdsingwisnfiineslu Model du 9 14
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4 § Ethemet Properties X

Networking  Sharing
Connect using
@ Reatek PCle GBE Famiy Controller

1 This connection uses the following tems
: = i

‘gq-'m;;w"‘ Networks Y

|
‘ "5 Mware Brdge Protocol 1
a ¥ B8 Fie and Printer Shaning for Microsoft Networks |
| 2 d
R AANUI | oS paciat Schedier |
- Netwark . | ;Z 2
X 9§ oisabl i
® Oisabe ¥l 5 Mcrosoht LLDP Protocol Drver v
Status K >
Diagne: -
b i |
O Bridge Connections Descrplion 3
Tranamission Control Protocol/intemet Protocol. The default
Create Shortcut wide area network protocol that provides communication
| 0 Delete across divene interconnected networks
| %) Rename 1
[ Properties . Ok || Cancel
Internet Protocol Version 4 (TCP/IPv4) Properties s
General
You can get IP settings assigned automaticaly if your network supports
this capabiity, Otherwise, you nead to ask your network administrator
for the appropriate 1P settngs.
ommmmuumummﬁ
L@mnm»ml
IP address: 7.1 .1 .8
Subnet mask: 255,285,255, 0 _
Default gateway: A A f | 5

Obtan DS serves dodreas sutomabcaly
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Preferred DNS server: ["_ : A Y “.,'.
Alternate DNS server: {“ ‘.-“ 3 __ :
[vaidate settngs upon exit " Advanced...
[l sty
6

g‘dﬁ 3.26 m‘iﬁ:fd IP Address

& ! P v oA . A Y
# n13M9A" Directory e l#ila3as Work Station umu'rinl,ﬁu"uagaamma’m
SCADA Server

(1) Waldsunsy Specify FactoryTalk Directory Location -> Browse -> 1d Username tay

o
Password 1A594

- = =
(2) wwanyl Remote Computer -> Browse -> Ldan scada-server-2 -> OK
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configuration file -> 39 Wag Lden Location d@13U Client -> Continue

: 5 o v o 3 | = o < o
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11115 Save

cl
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Desludge control

Sludge Control
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Filter No.4
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Filter8

Filter9

Filter10

Filter11

Filter12

Filter13

Filterld

Washing Filter

Chlorine Clear Water

Sampling Pump Distribution

NI S N NS SR U NI NI VAR N NS IR VAR NIE NI NN

D SR ST YA SR NS VIS N NI NV NI NI NI NI NI NI N

L SR N NI NI N U IR A NI NI NI NI VAR NI NI NI N

SR NI NI NI NI NI NI NI N NI NI NI VIR NI NI NI N

49




4.3 f198149 Runtime

’Eﬂf'l 4.3 Runtime %11 Pump Management Phase 1 & 2
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gﬂﬁ 4.6 Runtime i1 Raw Water Control Panel Phase 3 & 4
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E‘U‘ﬁ' 4.7 Runtime w1 Clarifier Phase 1

gﬂﬁ 4.9 Runtime 1111 Desludge Valve Control Phase 2
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FILTER OVERVIEW PHASE 1

FILTER NO.9 PHASE 2

g‘dﬁ 4.12 Runtime %11 Filter Control Desk No.9 Phase 2
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54




55



T o =
i
:

iy

g

ALUMINUM SULPHATE PHASE 3
R UL
-
ST

E‘Uﬁ 4.20 Runtime %11 Aluminurm Sulphate Phase 4

—_—— —— i B e — = =

JALUM CONTROL DESK PHASE 384
e s M

it
P

TR ——

E‘Uﬁ 4.21 Runtime %1 Aluminum Sulphate Control Desk Phase 3 & 4
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‘g‘dﬁ 4.24 Runtime %11 Chlorine Control Phase 3 & 4
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gﬂﬁ 4.27 Lime Control Panel Phase 1 & 2
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DISTRIBUTION VALVE CONTROL
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'g‘l.lﬁ 4.33 Runtime %11 Distribution Valve Control
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[SUPPLY FAN & EXHAUST FAN
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5UT 4.39 Runtime wii1 Water Quality
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4.1.2.1 Valve
Color Status Blink
Close No

Open No

Fault Blink

M15147 4.2 ANT19ULERSENUSVDY Valve
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4.1.2.2 Pump 1

Color Status | Blink

Stop No

Running No

Fault Blink

=i
13199 4.3 M139EARIEN1UEYDY Pump 1
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4.1.2.3 Pump 2

Color Status Blink

Stop No

Running No

Fault Blink

o
A9 4.4 P1919LLEAIANIULYRY Pump 2
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4.1.2.4 Pump 3

Color Status Blink

Stop No

Running No

Fault 7 Blink

S

=
A1T9N 4.5 AT9LLEAEDIULYDY Pump 3
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4.1.2.5 Pump 4

Color Status Blink

Stop No

Running No

Fault Blink

e
ANTN 4.6 ATNLLEAENIULVDY Pump 4
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4.1.2.6 Lamp

Color Status Blink
Close, Stop, Off No
Open, Running, On No
Fault, Alarm Blink

o
M197099 4.7 AT NULEAAIFENIUSVBY Lamp
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4.1.2.7 Mixer

Color Status Blink

Stop No

Running No

Fault Blink

A15799 4.8 AT IGLLEARSENIUZ VDY Mixer
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4.1.2.8 Fan

Color Status Blink

Stop No

Running No

Fault Blink

=
A19799 4.9 ANFNLLEANENUS VDY Fan
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