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output signal iai Communication SCADA
Flowmeter L I%'.g'tal < > o etem
4-20mA ndicator Protocol : MODBUS RTU TCP/IP y

support communication

Azl en Jlatly LS LUsi U Field Jisll o 51 Ul (4) o3y S8 ag
BeaY) Jie dllall o3a 8 Digital indicator 3 Jesss RTU 5l PLC cililil auess sy
el Ja aasiond) JsS5illy Jlai¥) alas sinsi slelye can oSl ¢ IED £S3) g Y|

il el Aalall 5l
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output signal _ | Process | Communication | SCADA
| system

Flowmeter

"| Controller |~
4-20mA ontroller Protocol : MODBUS RTU TCP/IP

support communication

Ny (4) Ay Al Jie WKLY oUas ) Field Jaal) e 5La1 Jl (5) o8y JSE) maag
. Process Controller cibleall aSaia aladiuly

output signal _ | Remote Communication | SCADA
system

A

Flowmeter > /O
4-20mA Protocol : MODBUS RTU TCP/IP

Glang aladial a3 ¢ ALY WUas I Field Jaall o la¥) Jul (6) a8y JSE) maas
<= W)y Digital/Analog signals du.yS <hlal Juiu) Je Jdeas Ay Remote 1/0
Remote 1/O lasg ,iaig « RTU 4l PLC aladiul &Y sy Communication Jlas) <y

NSy dadal b deaiieadd) lilul) pueat Clang (e

P Communication | SCADA
Flowmeter [« 7| system

Protocol : MODBUS RTU TCP/IP

support communication

O alis ¢ Bpalu KW JUas ) Field Jaall o 8yl 5L ) (7) o8y JKE) maag
allad da g slelpe o (Slg « Communication Jlady) ke mes Ao Wbl Sles OS5
cbibal) Jail andiieal) Jo<ginlly Jlady)

il el Aalall 5l
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Data acquisition units CUlull xaead Glasg

Digital 3)SIAl Jala <l patiag a8 ) Electrical Signal ¢Sl JSE (e chEY) Jgaty o6
Baaolll _aud Basgll odag ¢ VLA gl ye lgla (Sa Ay system — binary form
daayual) Lglaiall L&) aladia) (Ko LS. Remote terminal units (RTU) sl 4.8kl
bl ) Jeas Communication channel Jlasl 5L ~ s 4.8kl saagll 038 (g . PLC
A g S BigaY) DA o bl e Jsemall (Ka LS L A1 lSe I Lty dusllaal
Yl g sk e Wbl & .cx Al Intelligent Electronic Device (IED)
LAahia )

power analysis & meters Rs485 (MODBUS Converter :
RMU & Generator control panel [ e P ineeety ] Supervisory Control and
Data Acquisition system
. Rs232 (MODBUS Converter -
Protection Relays D o Bt “SCADA infrastructure”
Circuit breaker control unit qliooeusteer o, Converter
or other type (if Needed)
Colect]  SCADA system
. PROFIBUS Converter
Instrumentation & modern Valves ~ @——22 ol ————] Data
Softstart & Rs485 (MODBUS) Converter Data Collection methods
Variable Frequency Drive (VFD) orother ype (if Needed)
: rter Software Hardware
PROFINET Cane
Motor Management & Control Device €———» i Needed) OPG server, SCADA PLC. RTU, PAC
Remote /O, IED
o e — PROFINET Converter
Input / O
D?c;i'lJaIlALrllt:ILr:'g — Remote /0 <& "orother e > (if Needed)
signals
NETWORK (Communication)
< >
PLC PLC PAC RTU
H u L Distributed 1/0 H u
Input / Output Input / Output Input / Output Input / Output
Digital / Analog Digital / Analog Input / Output Digital / Analog Digital / Analog
signals signals Digital / Analog signals signals
Sensors - Actuators Sensors - Actuators signals Sensors - Actuators Sensors - Actuators

IED : Intelligent Electronic Device
Most IEDs have a communication port and built-in support for standard communication protocols
Converter : Convert communication from type to another type(physical media and protocol type)

2 pally wSail) Aadi) pa Aaddiesal) il auend Cilang

Programmable Logic Controller (PLC) Zaqll ALl dualaid) cleSlall Slaag -
Remote Terminal Unit (RTU) sl Zu8)lall clasgl) - -

il el Aalall 5l
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Remote Input / output signals — Remote /0 sxaidl = haVly JAV) clasy -
Intelligent Electronic Device (IED) 4.3 4 SN 8)gaY) -
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Programmable Logic Controller (PLC) 43w sl ALY 4dhial) cilaSlall cilaa g

Aol @i a2l 0 Programmable Logic Controller PLC daajyuall dudlaidll claSWa])
LS, Glanally clisldl & (IY) oSanl) ddeny agft Al dpelicall Ll 8 deadtid) WSSl
lasles LS5

1KY AUl L) Sl Sl asi Ll WS, ducliall aSatll cililans PLC I Cilang agi

— ) 5 PLC 11 (s

Power supply L3213l jyoas o
Processor zlladll o

Memory 5S1A) Clasg

Input Module JiaY) clasg @
Output Module z]AY) clasg @

Communication Jlaiy) clasg e

PLC eyl ALl Lyl cileSlall glgil

Fixed (entity) / Compact type

Single unit (all in one)

Small number of 1/0
Modular type

Separate 1/O CPU CP “module type” can add 1/O, change or update
Rack/Distributed type

Same as Modular, support up to thousands 1/O

il el Aalall 5l
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FIXED MODULAR DISTRIBUTED

& s )
—
. |
e ' )

PLC Size, Performance & Application Complexity
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Input & output Module z!,AY) s JWAN &laag

Digital Input Module (DI) Juiasall <l L&) JWa) alaa g

L1
0
1
2
3 Word
Limit ‘; Address
Switch 6
—%\Oﬂ 7 ...
COM v
Input 1716151413 1211 10/07/06 0504 030201 00|
Address 0/0/0|0]0]0]0]|0]|0]|0]0]|0]|0]|0O|0O]|0O|130,
13007,
(a) Limit switch is open; bit 07 is 0.
L1
0
1
2
3 Word
Limit g Address
Switch 6
ON 7
N Y \
Input 171615141312 11 10/07/06 05 04 03 02 01 00| |
Address ojofo|o|ofo]ofo|1|0|0|0f0]O|O|0O]130,
13007, =
(b) Limit switch is closed; bit 07 is 1.

Limit switch connected to a bit in the input table.

il el Aalall 5l
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Digital Output Module Jusasall &l L) z) A1 Claa g

(DO)
Output
____________ \/
1716151413 12111007 06 0504 0302 01 00 2 LN
oloJlo|o|o|o|o|o|o|lof1|0f0|O]|0O]O Dl com Output
Address
05105,
(a) Bit 05 is 1; output is ON. Word Addrass
D] L1
Dl o
Dl 1
D] 2
3 Output
_}g \_/
: D6 @
1716151413 12111007 06 0504 0302 01 00 2 7 N
ojojo]j0O|0O]|0O]|]O]|OJO|OJO|O|O|O|O|O|O51, Dfcom Output

Address
05105,
(b) Bit 05 is O; output is OFF.

Word Address

Field output connected to a bit in the output table.

Analog Input Module 45Ul <l LEY) JAa) cilaa g
(AI)

il el Aalall 5l
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FETRIEE 0to 10 Volts
Process Signe) Sensor _ DC Signal
Transducer | Transmitter
- .
Signal Common

Volts DC
10
o/ =y
Time
Analog
Input
Module

Conversion of an analog signal by a transmitter and transducer.

150°C

|

+5.7vDC
‘,J/ Analog Input Module
I\125its11109876543210
A/D < 1]o|1]0|1|1]0

l/, of1]1[1]1

Word/ Storage Area
Register 17161514131211107 6 54 3 2 1 0

1000 < :

Process

-~

Immocomz>xq

Block transfer in
instruction

Multibit instruction.

Analog Output Module 45Ul <l LaY) g A1 Ciaa g
(AO)

%&MM
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Word/ Storage Area
Register [17161514131211107 6 5 4 3 2 1 0

2000l0]ofolo]ofolofofolof1f1]1|1]1]1 >

Block transfer
in instruction Analog Output Module

111098 76543210 49

—| [ —»—olo]o[o]o]of1]]1[1]1|1}~—DIA [:i:]

Control
Valve

Decimal Binary
0 0000 0000 0000 Valve Closed

4095 1111 1111 1111 Full Open

Block transfer of register contents to an analog output module.

Voltage or Current P'?g:;ﬁ?e
Output Signal + Transducer Signal
Signal Somman — (Voltage Pressure) :
|
1
Pressure 1
psi :
& |
) I
> ;' ————————————————— 4
To hydraulic
Erom platen or ram
i . press cylinder system
oil reservoir Volime
Adjust
Pump Valve

Representation of a volume adjust valve.

il el Aalall 5l
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= & PLC xe daadiual) daapll cilad

e Ladder Diagram (LD)

e Function Block Diagram (FBD)

e Sequential Function Chart (SFC)
e Structure Text (ST)

Hardware Components of a PLC

’_ Digttal Inpat DC Voltage Input
A » u
cPu C j (‘ v Intarfaoi
<t AC Voltage Input
] Relay Output
ROM EL 4 T -3 Di?::;rggm Transistor Output
Triac Output
==
=) C
- — Analog Input
Programming Console RAM :> g.- | Output Interface
3 Communicate with
[ Other PLC or
c A Pulse Counter
EAPROM KL AB K3 " end Timer SCADA System
> Additional Digital o
#= Programming Port ¢:> (:_ 3 Input/Qutput |||:] I:I ‘J B
> Interface u §

Communication
Interface

PLC

InstrumentationForum.com

Remote Terminal Unit (RTU) 4kl cilas gl)

Microprocessor—Controlled = (3ds zllas daulgy 48 oSaall oy duig iSl Baag e Hle
G lsly (zai¥ly Jlaaall @hLaY)) Laalal) layslaas e Glilll sty o985, device

daerall Juay) Jilug 3y e DCS dejgall oSl dadail o) SCADA 48 jally oSl ol

»

lgslaial (3o S (Monitoring function) bl Jlaly (p3ads aaead (Ao Jasd lasgll oda

Ry (Al sl A&l Jlgy mrs 353 (e a2l Ao (Control function) .Sasll cubiles,
cam e Ll e K ee aed Ll LS Lgaladial)

il el Aalall 5l
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Basgs RACK (i) (e 0585 (48 PLC daayall dgilaiall cileSlal) S LgaS55 8 RTUs 4w

zhAly Jial &g < Communications modules Juail g Sy power supply aas

. Input & output modules

Gl Jloly asant g Gsthadl of s PLCS 1l cilangs RTUS 31 Cilasg o ool (3
SCADA 24)yallg Lol allay Lalall Master station 4,4l 52a51 Monitoring function
Bang L 2ag ¥ sale RTU L8kl sasllé Jully Control function aSas caillagy alall (g
bl a3y Sagail aSa3 faag dediiall Chhlall (e B aag 8y CPU )Sw dallas

(Ll oSanl) iy ey oLl i€y 38 Tl Lellany) 3 oSl

(Intelligent electronics device clasg (e clilull aaeasl RTUN cilasg aladinl Ko WS

oSaill Zakiil 5l DCS dejsall aSaill dakiil I lelly) i o5 ¢ Jlai) iy 31yl e IED)
.SCADA 4l

A remote terminal unit (RTU) is a microprocessor—controlled electronic device
that monitors and simple controls field devices which interfaces objects in the
physical world to a distributed control system (DCS) or supervisory control and
data acquisition (SCADA) system by transmitting telemetry data to a master
system, and by using messages from the master supervisory system to control

connected objects.

RTU stands for Remote Terminal Unit, sometimes also called Remote

Telemetry Unit or Remote Telecontrol Unit.
Remote Terminal Units 3saiad) 4 dal) cilasgl) (e e g olliag

il A8lS gy mete 4lalS Bang e e : RTU device dlalS 4ud)h Baag —: Jg¥) goill
Lala (s al Jla¥) g Lgalaial ) ABLaYL cbilall (uds aesig clilul) Ji agis 3
ol Wglaale peia (e

ey, zhals Jal) G € ey ) e SICAM A8000 , SIMATIC RTU300 : (i

. ( GPRS communication interface <iylaiy) 4iy acyy ¢ Slilal) )y

il el Aalall 5l
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oSls ¢« PLCY) g Jlall s LS Compact daexe sl Modular dlaiise aag 238 Clasgll s3ag
ALl (53 1SS Ayal Bangll bl Jlaly pnant b g Casllaall o s Ui oasth)l) ()
By CPU ) L3S ye dallen 52ng gy ansr ¥ Llal RTU dablall saaglls il aSan Caildag sbs
35 Tlaly i) b oSaally bl a0y Gseadd oSa3 Bang desiiall Sl Gans b 2
(Ll aSal) ailag Uy aLuall LeSay
eyl iy (amu ol 4i€ary aSa Bang Jual) F (& PLC daapll all) clasSlal)
Adasead) oSl Cilag ey Ubal oo 8y Jlat) s3ng 8 RTU @)L sasgll Ll ddas
S PLC 1) (e clasgll (e drane dagl e 5)ie : RTU Panel deaaa dagl —: AUl g4l
I Slasg asdh (S e agraad 2y GPRS gateway [/ Router (i <iyLay syeals IED
Iy PLC I VLl clgi Joe by, dowlad] Wpolias e clildl asessy PLC
Monitoring function Jax assi (SIPLC 1l Glasg daay 2y cOmMmunication interface

Gods Jlel e damall 508l ga (RTU panel) zdgall 13g] ol qagall o 081
.Logging Data bl & L jiul

S PLC ahie oSl gl 5 bl el RTU iyl clasg Bl ansies 38 :alasale
Aot alany JLaiYU st e 2 oS 12y piaall gl ddasall Caillay JS B pSan S
. SCADA 4|yl

il el Aalall 5l
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Remote input/output — Remote 1/0 32l 7| AY) g JWaY) Claa g
Al ang 5l e sV LAY s Sl CHLEY) ¥l Jill il o3h p24%
SCADA 4 ylly aSail) dalail 5l DCS dejgall oSanll dalasl N )l RTU I 4 PLC (i
b (A dyg<l) GhLEY) Joad 83l & JA) e « COmMmunication JLany) cifgi aladial
L Sally Sl ) s sy gl S

Electrical Signal  Remote Device Communication other system
Analog Input '
4-20mA
> HMI
Flowmeter 1 ——— .
Pressure 1 ———]
Flowmeter 2 ————— Remote
Pressure 2 ———— Analog |« Communication | SCADA
. Ll
hlcvimstey —>| Input Protocol : MODBUS RTU TCP/IP system
Pressure 3 ———
Level 1 —> !
Level 2 —> - PLC
. RTU

Remote Analog input (4-20mMA) =gl )Ll Jaal sasg Juagi mag (1) 8 J<a)
PLC , HMI , SCADA aabiaall dalaty) )

other system Communication IRemote Device Electrical Signal
Analog output
4-20mA
HMI <«
——» Valve 1
SCADA Communication IZemlote ——» Valve 2
< > nalog
SyStem Protocol : MODBUS RTU TCP/IP Output 3 VFD speed 1
VFD speed 2
PLC P —>
RTU b

~ Remote Analog Output (4-20mMA) =llil GhLEY) sasg JLiiul siag (2) a8 J<&
PLC , HMI , SCADA aabadl) ey e clyLay)
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SCADA & Remote I/O - Signaling Collection System
Pump status Pump status
LI LI e
220vAC  |Interface Realy (8) Interface Realy (8) SCADA
<
Tp]
¥ M;_aximum
8 Remote DI (16) Distance | Eyorner
3 RS-485
N Rs485 Network |~ 1200 meter ¢ RS/485
%_‘ H ! Ethernet
g_ Serial Data Server
w
g Remote DO (8) Remote DO (8)
o No Control unit
[ such as PLC used
Interface Realy (8) Interface Realy (8) | ! | can it
l l l l H to Control the system
Pump Control Pump Control
* Remote DI (16) : Remote digital input module ( 16 channel ) - Remote DO (8) : Remote Digital Output Module ( 8 channel )

il el Aalall 5l
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OPC-enable Web Browser
HMI/SCADA '

Internet/
Intranet
Ethernet
ADAM-6000 ADAM-6000
Digital I/0 Analog I/0

P
..... g ~

Push button  Switch Relay Alarm Motor Meter

Intelligent Electronic Devices (IED) Asi) A4 g iKY 3 3
e 5,0 Ll UL Adle o) Al blanll (e s3me gy a5 Ais S0 Bign) e Ble
Sl Al e bl Juatl cliball 281 Ja agiy lla) (0 Crnna Al cibleall L))

IED, as it relates to the protection and power system automation industry, is a
device that performs electrical protection functions, advanced local control
intelligence, has the ability to monitor processes and can communicate directly

.to a SCADA system

il el Aalall 5l
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Meters Breakers & Protective /10 Motor
Trip Units Relays Devices Protectors

Field Devices

D Modbus Device

RS-232 | ===

o O -1
TCP-P  —

T
NN SN Gonverer

ACCESS Devices

(IED) ZS) g S Sjgay) aa Janl) Al i

Y Lay) g il e ledit S bkl e YD) 0 JB 220 Qllayy -
le Juaty) (VLA B ulesd) (ggine () Jgeasll dalall aatioall (Kay -
Jedeiall iyl) e (g5in3 ) (S Aol 5 Sleal) (30 Zeldll il (55 -

o Calibration splas Jee (S SIS (JUac) 24ag ¢3¢l yal) 4 (Number Serial
SCADA or DCS

il el Aalall 5l
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Communication systemllull il eas:u.d\ Jlany) el.i_;._'q

lise Gu Jlal) alaig ¢ Telemetry s ge Ahally oSaill ol GelaL g 1KLY s
Leliall BaY) Clgiae o el o dolaty 4 ¢ iie Qe lgaanss ISLY) Sl 4y
,SCADA level 44|yl (s5ias ,Control Level Ssall g, Field level el (ggivall)
. (Enterprise level 4.l (s5iuag,Production level -y (ggiag

5 : Enterprise Management Level

4 : Planning /Production Level

3 : Supervision Level
/)CS \ SCADA\ HMI
2 : Control Level
DCS/PLC/PID troll
/ controtir 1 : Field Level

/ Sensors & Actuators

ERP : Enterprise resource planning (organization) EMS : Manufacturing Execution System

HMI e ball clialally )l o) oSanll lasg o Jlai¥) -
(PLC , RTU , PAC , IED , Remote 1/0) cllull auend clasg o Jlaiy) -
SCADA workstation servers 1al<uy) cilaalag
s Redundant SCADA system (i (axdl lgiarsg BEWY) adld n Jla¥) -
OPC server and SCADA server
GAY) duuwgall Glanlaill 2alsa g SCADA servers 1alCu) aalsd o Jlai¥) -
tc b ol o oo dlial Jlaty) diile LadYy

Central SCADA 45,4l 1al&uY)y remote terminal unit 4. lal) dalall

il el Aalall 5l
e ———




Al - Al eS Blia (udiga
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DS o Aalail) Jragl) e Lo ada Al @lKeall (i wired network sl i<
ladind Kar WS ¢ Lol Sprall Gliluall ciliball Jai 8 GlQa) elli aadtadg . ddgia all)
Adlle ddsall ¢85 Sy juS hra @l e ddgaall GLIY) @l

Microwave Cigs Sudl, WI-MAX Sk glgll @l&ud (i wireless network 4Sluy 4<us
b o\l @l aadnds . Mobile Network Jsesal) <o 5l RF Network sl <l «
e b o UK s SaY a5l il g dals ol Ja
Mixed network (wired & wireless) alabid o A<
Slo el gl dae bl b 50l il e calill i) cpe gl o LIl g o<

LU das b Al ilsally Adaall Gl

Data Transfer rate cllull J& deyu Jira

Glaial G Glo Aeshidly Al Clangl) Gy Sl U8 dejud Gaulidl Jaeal) [las) ey
B pSaill jalg AUl LlanaY AU el sag' Response time of Process cibilaall
A Al Glaaglly Slasall (Kae & Gl (A Wily oSaal) Clasg gy b clldly ¢ " Al
Gt Jara Blepe qb WS o claagll sdg Jlat¥) Cilgid sxe e adiay Liadly ¢ lgad oSaal)
Central 5 RTUs I u 4l Data refresh/update rate — scan time rate <Lyl
SCADA

58 Y paall Capall gl alaall A Aublye Siad 05 Aoy (5205 Glaills Tai Aoyl sdag
&b o8 Al elyell Al Al dsllaal) depudls sS5 Oly (Al Bae ) @l DA S s
(A ) Al e £

dalee go0 20y (A 58 Anhpdind (g Al ~le UL JB de pud Jaea (O 22
Process Logic & Parameters ) duailall Llaall luaiiy JalS oSa8 cul glgw oSaal)
Enable/Disable process & Parameter )dcliall dlaall )40 oK o (adjustment
-(Adjustment

A (80 Ll oglaal) cilibually Lgidlpe glbaal) Jalail) aaes Jasisig Ledi ogliaal) culibusd) dsas

NV Ll s aladiad alaial) (pe (e 43l &B)ally aSal] dagliia cpaly clibadl Ay pud) (00
O Slilaall oSl kg (53l SCADA system .l jallg oSaal) alas A 354V dlga
093 Jeaitig Slaglaall (el il are Jla 8 call e Lalad) S0l aladiiad gie o Gl ¢ 2y

il el Aalall 5l
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. cyber security 1L _ewle
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Master stationdaw )l 2Sail) 8as g
laly ) aladl daaylad) 251 (e bl 28IS aaasy Master station  4uwd)ll oSl sasg o g8
By pdlsn ) SHLEY) i oy ol o lempey Winlleas A5 iy el b Lgias s

Jalkuy)

Gsinall 138 3 pagagall CLaW) ASus Gub ge ASWY) e AS ( lild) Jols g
Jalay) Ay A 4Kl ddaaill o Master station (Server) 1l aais.

Display Display .
Server #1 Server #2 Printer

= 2 5

V/e]
Database
Trend Server Task
D — Report Server Task

Input / Output Server Task

In Out In Out
Analog Digital

i
T\
|-

Instrumentation
& Control

database 1/0 <l sacld o #)lall o clill) Jass Al — Master station Tan JSG
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Supervisory Device

Meters Breakers & Protective 110 Motor
Trip Units Relays Devices Protectors

Field Devices

degiiall dan Al sl e bl diises ) — Master station masy J<&

il el Aalall 5l
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Commercial Data
IE Processing System
]
Mainframe computer e—

==
I:l Data Processing System
—

Master station
] ) [t
/.
=) =) =) =)
\ A /\ /\ Master C
station :
4 £ '.
. /
. /
—————————————————— A
- i Communication
/4 K system
’ l ‘
Sub-master
station
" " 2 \
Sub-master WL / 1 %
station ; , :

,I s ’ ’ N \

: . 4 ’
_________ (L VN S U N P S PSS L PO P RS S RO e A v SR M S DS S P S

,' N . g g ! ! Communication

: System

—_—— e e e — IR S —_——— e — ——— — — —— — ——

R 1

Field devices (analog &digital input/output)

dalidal) Gkl mua g ae — LKLY U Gl Jaly Master station ) agag acags JSG

SCADA server architecture 13<u) gl adlsd 42

O agfh Allg , ASWY) (ailhy IS aeal dgaline Ay gl Software 1aSWY) aly alaza
oo laaly Slaa¥ly ISV Bl diby Glagans gy Slgaly o leases ULl
o3 acd gakicd adeall Aalall Aad) sda GsSE o Gamy Gl ¢ (GAY) L) pe JalSallg
. il

il el Aalall 5l
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moyjelo | suawalg
alempiey @
204 juepuadapuj 39 EWan:n dwo) ; dwus
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A8 ddanal das e oSa5 g e Jac

SCADA  xaall 48)ally aSail) allas Jae A4l (g2 Gaal elldg T 231 acagl) 4y an
e WSl ) elilegy) alaal) dllae can Jeal) WiSa (Al Glasgll d8)2a g SYstem
Blee V) zlian da clialbll Jee diph JEal Juw ey daals cilllie Ll sasg JS 4
CilS gy puand ) -Gy g o) o) Priming system juass alas ~bas J6llg jucass
Under head Léls el (ggiee cun 4a8) cilialla o) jucanill 4613 Gl o) 4o,
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Pump Station overview

Level Primi
riming System
Meter g sy
Solenoid
Valve
TANK S
(SUMP)
........... Level 3 Control System
Motorized
Manual Vvalve
V21
:’\‘?‘IIYIQ; ditscna:r"ge
suction Centrifugal pump (P1)
----------- Level 2 S
Differential Pressure to check the Valve
| & % Motorized
Manual Vvalve
........... Level 1 (\3:.,;) dl'fs‘;f‘?@e Main header
suction Centrifugal pump (P2) (discharge)
0% ... 100%
8 Flow - R
-M Meter
----------- Level o
ol ;
l D Motorized Main Delivery
Manual Vvalve Header Regulated Line
Valve (v23) Valve
(vi3) discharge pressure Pressure
suction Centrifugal pump (P3)
Priming System Process = eeeeeeecseeeeeceeeeeeeeeeeeeeeeee O .
ForCentrifugal pump Flow
Switch

LA S—

Ultrasonic Level

|— Priming Pump No.1

|_ Duty / Stand by
Priming Pump No.2

SUMP(TANK)

Maximum Level

X_E Solenoid
Valve Main
Header

NO
Need to
Priming

| I
I I
| |
| [
= I [
IS Process | Opened |
% v | — 1 | Discharge pipe of pump 1
: ol .
! I
|
|
|

g D M?;:E‘;ed Discharg pipe of pump 2
2 A Manual
= Valve v2)
Need to 1) discharge
Priming i Centifugal pump (P1) Discharge pipe of pump 3
Process N
 / Running centrifugal pump with priming process Stopping pump process
Y Level O - Dry running 1 - CHECK dry running protection 7 - STOP priming pump 1 - Close discharge valve V2
---------------------------------------- --- 2 - CLOSE discharge valve V2 8 - CLOSE solenoid valve 2 - STOP centrifugal pump
3 - OPEN Solenoid valve 9 - RUN Centrifugal pump (P1) = =sseeeeeed! STOPPING-=---=-==---
4 - RUN priming pump 10 - OPEN discharge valve v2

5 - CHECK flow switch
6 - wait some time
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: Lagllaal) Abjyally aSatl) Ciillyy

)l Bgaly Cilaaall Aabiall LK) s aaal) Uil (e ansllaall Caslagh st Cas
Lk (Full automatic , Automatic , Manual system) .g g iall sasall Ll 5 daliall
Priming jacaaill dolail Jie saclue dadaily uld 8galy lis€e A zlas oSaall caillag oY
Judall Jigail Electrical actuators julaall clada Jis saclue Glige Leasly System
& ABLEYL A Loy palad) 2l danslhaall 4uyel) cDlabll ) elilagl alas ) (goall

A MCC ol Jaadal 4 ye<Il Glaglll A

s Alial) cLEN) aae

ww\ §)@A‘ B> e Lm_.jb Q\A}ﬂ\ e ‘_g Jaalls béﬁ}d\ Q\JL&‘)” e o (::\_4.
S Cager ) BigaVls sl 3l Lol 2y osllaal) Adlyally aSatl Ui ya3 des Aalid)
v Gl Lhiail Spare  dhaloal) GhHUEY) e AlaY lac¥) A YY) ae gl

. dwn)

-

Al Jaty) dabiily aSatl) LIS paad

Slo A5 bl oda oY @lldy, laa eVl DL HSanll DLy S Ay
e LSl pe Basasall COLIH (g)laal Anleanl) A8l slelye pa S 8)gumn &g el Ailiae
Ljeg yliad) (Al Sliled) s SV L) EOUIS aaa ) oSl eOUIS e gl) <LK
lgale Teliy daatily Cagae Aahall o3a o WS L) CBLK goi 8 oSt e Y dawad)l) oSSl
A Ja Ly Local control panel (LCP) daadll 3 sagagall Ldllly oSaall cilagl de
allas Joe A cagw il o) Remote 1/0 ) RTU 4l Glasg o) PLCS oS80 cilaag aladial
&V s PLC iyl oSl 5asy M Wiring oDl 8ysm 3 CHUEY) pues aaems (553

Dol s

idale S &g piial [JRYV P ETIY
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sl gaaly dady aaall Uaill dglladll Dbl Jeal 30 (Kol LG gosdall oY Dk

Jie e cifglas e gl ety

CEE

LSy

agall Jaly AV lai¥) A paaig lghuagi Oen DL aaa b

PLC e Gl Jrag Gon 12K Ul Jurdig 43S )al) oSl d8)2 jgas .C

el ally cDlanasil isly Gl Beal CUE Jsass .

il (S o3 L Jand) S Al oliall AISWY) aUss e Yl (gpal) alail) =10l e
A e Ly (bsy bt @ (93] Cling lla 05 o) Joyisans
sy el Lasly 151SY)

Glaagll Jalsl ggal) alasll jladl) 5 aotimll Glasgll AL (9a) e clly oo f
il Bl 3 1S g SSAY) s (e Lobiig Lea aalgl il

b agie oL@yl s sas e juie JS V) WSaal) sy Jee o .0

ALY (ailadd ada lalCul) aUas Jlesinl 2 4lgdll dg .h

b palgl) (@Uail Ao Jlaty) Jilug

Mobile networks /GPRS , ) Jie daliall daxiall Gludly c¥la) Jluy aladial S

el lagll n Jie ol Ciig Qw3 Jlel) gen sl .2

WIMAX networks , microwave networks , radio frequency RF networks , Fiber
Jilsy 2alS Internet cu¥) alasia) A ¢ daghidl ol e Bliall Layi (optic network
Dyl aladia) vie Lals syoladll Ale B el g deshiall el s 13 0¥ VLAY

ca tie WSl
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SCADA system — (13lSu) dd)pally asadl) sl s
clagll) 48S) (gl sasdl) .1
acinall ) (i pally Al Cliaalgall e 1oy 18U aUas cilis€a puan and -
HMI JSaill cililsg PLCS oSaall cilang Jie assthall doalall clisal) ddjma cn
Bealy Lleall cilglyy Jia alailly dbaidl IEDs 8gals RTUs aadll 4dykall lasgll

.SOFTSTART 5 VFD aSall (salssg dalhall Jalas

Juaty) alat daalie ¢ popball @lie B g Ly Al VL) ol Gl -
o Ol Bl G Ai€en Ailas ol dnalyag adiiicedll

, gasdall sasnsall 4Sall el Clalsy clalllly asally ) Cailall ) -
i) Cagylall gl g 4Syel) wSatl 2853 alial) Sagaill

daud) daa)yag Uninterruptible power supply(UPS) <l il ¢ Uaii) aile cilasg -
online UPS or offline UPS e diyas , 4S5 Sl cpailly 53l Cus (e
An uninterruptible power supply or uninterruptible power source (UPS) is
an electrical apparatus that provides emergency power to a load when
the input power source or mains power fails

PID & Instrumentation & 1/O List I ks \gesifs Waslacly chlaV) saes daaliay -
ol ailagll el gaanl 28K /O list <l yLay) 4l Jag Lglhadll Caillaghl daa)yag list
ASanl) alat daplag Al Clialsally Glagayll ares o) Jlae¥) 4 adp WY
ol Lgcand S agsllaall Caillagll

Al lbaalsall Lgihilas s Ll sSe s gelsil IS clagll guen danlye -

:PLC Jjy culagll culig€al) dnafpa .2

Jee n Silly Lgmndy ggydalls 3sagall Ldhall 5l oSal) Cilagl b 2l G iy -

Al Cilaguyl) e Lgildaig Ldalall gl e 231

. a8l as built Glaguyll dailaay g yllg COLIKH a8 ) Jlac) dxalye -

- il el Aalall 5l
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S Ball Ayl SO Dl dealye -
L LAY Q8IS Jua g e g 5)LE) IS £95 caven BLEY) dac) dealye -

Glils Lads W) s PLC I claag oly Lelee (o STl GLEY) poes ladl -
o 4l Jiza ) Workstation  deadiidd) Glbadl e 16KWY) Uiy Casg o) oSSl
JAEWY) Lo lgmge s lytaas o 5LV Dl e Jel&IL L) e STy ddjas

- LAY paes Jie e Sy ZsIY) 5l 2)all ) Jaall il Rde1 2l dealpe Sy -

dig) PLC Jl claag aladial G DalS sl aodiiesy (goadl aldaill () e SHI oy -
ol (goal allaill sy PLC 1) 50 (e &30l jaae duad (a9 ddas 32y ¢lld
(ol 138 3as3 13 YY) (gpad) AUsill Jgd N

L2 dalal) g Sl PLC oSl 5aal Ll abig adiaall Model / Serial NO. daalye -
VR KYS ]

spare part dalaa¥) g Il Liads Spare /O ddaloayl bl e gabss e U -
cainall 2l mpally gyl Dlialgel ke module

OA(PLC , HMI | relays, pushbuttons ,...etc.) dadlll lila e o) o <t -
Gl e il 513 (the same manufacturer) sy aias o) 83aly A<k
il Oleaa) gall

Lalall Lagyally dadll claalsall gilae Lise ol e Ul aan o e W 5 -
ariall

lgeany Lehali)ly claglll o3¢l As built L)) dduaiill £l Cilasu )l gaen i -
eelsily Slosepll dipeal usrigh lbbial 500 N gon il GSy"

oubadl) Bigal) HLidly paad .3

Jsaly gimall Cilangiy Gudll Clialsall ik Gl Slgs aSH daph deabe B -
sl Jalgall (e dolaadl I ALY delial)

Gy lgbles i€ ¢ Sail) GUn ) chlay) JB b desdiedll cDLSH deshe -

Jadaa

-
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Sy lgaladn Jla B Hleall duulie digital indicator dud; cline dgag dzalye -
'?S‘:‘S\ (‘LE:’ e Léj“:‘)

- oSal) sl il 4aSy laalacly Sleal) (e daslall LIV daalye

. ki 3l I Model/order code/serial NO dxa)y

i Al 05 Oy Bl aaeal Bulaall Cilaleds BeaY) aend Latall Cilalgd dealye
- (Al Glalgdll s 0S5 O a3k) Gleal) elgm)

Ay iy Sl Ak Sleall clise a8 S Beadl AdaY) cilaglil)
alisally Slgall wligfa 481 order code Jl mucagiy el pady dsall
. spare parts idalaay)

go 4nalyag 5255l duleall diiillay Sleal) el ialall scale g Gl (530 dxnlse
aizllaeg Analog output (4-20mMA) =4l clli¥L =Wl scale  (min, max)
Digital indicator , Process controller , PLC fis a1 4l (,SA:J\ il o<a e za
., SCADA
48| yally aSall) ddcldl s dulaadly dualdld) cillady) .4

A8y il e Lghuly oSall A daale o3l -

cblen) aead ALK ciljlaall e STl a8 gally Dbl Cililend) A8S 3823 any -
Lyd Ja) (e le) Lajlasls Bleal oyl 281S Gaind e Yl (gl ool jLaal o3l
ae Al & Glwdlall Jeas da il Dry running Gladl dusdall aldd) doleal)
(& - 0 oluall sag
calaill elila i) aUail) das)ye

asty t JEall Jue o ) drddl Lo e clolegV) o) o) e SBI Cay -

dad o lely dadyell clbudhll e 4 cliad) Judsy dlolgy) aUail)

o) alas o) HMI oSanll 8L DA (e 48l Jadad g’ AEN (aea Jaka

Cong Allal) o3a b ¢ Yol Ligty Wymaand sy dadiyall cilialls )y, "SCADA

Aol P e lycass (Ko Js Glwdlall 480kl jucaat daglate ddl)l
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gy dndai (Sae pue 4 JalIL clilegV) oUaill (ady s o) clolagdy)
- (Aasdes
oo Ly HMI el il Aaudss Wyt (Kay clyriall paea of oo SEI -
Time el (oY Llaia¥) ade (ja)g Jaicall 4o Jia SCADA 1LY ol Pla

Maximum continuous  Jalgie axdd 2 ally gwiall daidy OUL
dicae (X (gA) dicae (g Leile) a3k saxsg 5aalgll 4uallall running time
o e
% o) Communication Lost JLaiy) s Ala & clilag¥) sl Joe daalpe -
cokll Bygal L) aal
Slooaldl 8 5 clualhll elolegy) Saall ol olae) @ 1 Jbe -
ilaallall e s Aaaall 8 5Kl sleall JUEY) (3 3 slaall Cpusio
sl b Jlady) aa Ll Gl N Ggeial) 138 e lely e Joad )
Gk Al ) @bl S deedall 3 gag o) oSaal) (e Al
b e 1aag ... overflow dlasall JLaa¥) oha Jals slull aby )
LAdallaa
e o dhadl L 3Sell bl clileg¥) oSanll alas slaie) @ 2 Jba -
vie o Jlady) s dAls 8 ¢ deadll 8 UWls sagagad)l Ul
Calasly Cash Ailegyl alaill 8 Dl L oSail) aUaig 5,Sall ciliiadll,
iallae 23k Uad ag ... Al 3o 8 58l clacad)
e ol capall adl) clialla Juds 8 oSaal) aUss slael: 3 Jli -
Al bl Glea g Alls e JLia) Hly Cswie (bl lea
Bl oluall 8331 adbll 32 M g ey ciluallall Cign Ala sda
aiallee aay Wad 124, ... overflow JLiuy)
oS0 Slea el o oKl el elolag) oSanl) ol slae) @ 4 Jba -
dad ol focan plaill aga Allal) 028 3 ¢ residual chlorine il

el e el cllae 8 ol 8L ) sy sl el AiSas
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Sl D 535 aall Cipeall dalles cillane 6 W L))
sl (e 88
SCADA Ldjlls aSadll alii ailad. 4lS 3da3 .5

olie e pie JST alalSiall Glilal) #1509 functional zones sl (gaias cay -
b Templates «Lilil) aws .(Template/Form for each Zone) ddaadll
. 0dgagall yiliall

Jilae spadl uill)Analog signal zsluy) chLay) dad s B Glagay Joe -
P USE e awdll e ) LAY (dad)

physical environment #8511 3.Uas graphical design  aewas Jee -

godall Laldll P&ID  cilagll 3ilas graphical design Al avead Jae -

. summery templates ©llall a8y (aje @lild Jae -

Jie dglind) claal bl o) Faceplate pSailly pajll clild aag -
Local , Remote from HMI , ) g Ssill daphag saaall Alls aiagh ae. ciliiadll
(Remote from SCADA , in Duty , in standby , out of service .... etc.
Overload , Time out, Power ) Jic saall Ciigs ) (5355 Al cadV) aoes maiagig
failure , dry running , over/over voltage , phase sequence or failure, over

over ) Ju 5 wliall (temp for winding , over temp for bearing ,...etc.

. sl (torque at open or at close , overload , over temp,.... etc.

g9 el Glanglly Glazall pieal @libully hHLEY) 48S aje -

P&ID 1l wlagl 4 )<l Tag Name U il clasgll clowd (ajey LUK S5 -
e dalall cilblall 6S Lealg

Legend deadiwall sl JS&YYg Sgasll me aagil Ails Jac -

JiY Cua cburiall ad s die Uadll e Jadall gie (Ao 5o il 05 o) e -
v za( Min & max limit ) Zgewadl gaadl Jala Cul 13 Y lapas 2yl dasll

oaliall sl cilals

- il el Aalall 5l
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(Min & Max Value) zoly) )LVl jalal) SCALE 1) s islSal -
n‘19/03/2015 09:52:36 |

132" 09:45:1919/03: K" Failed ©9901 0

sensor  actual value limit LL limit L limit H limit HH

scale(20mA)
PT0103a |-1.0  bar
PT0103b |-1.0  bar ba
PT0203a |-1.0  bar 1.0  bar
PT0203b |-1.0  bar
AE9101 0.00 NTU
AE9401a (0.00 u
LT9210 % 5.0
LT Fitrate |[p.0 %

1.0 bas 1.0 bar 1.0 bar bar

EH
Bl

bai 1.0 bar bar

-II

1.0 bar bar ba

1.0 bar 1.0 bar 9.0 bar

0.0 NTU 0.0 NTU NTU

e

p!

0.0 NTU 0.0 NTU NTU

e
=3

10.0 % 100.0 %

0.0 1000 %

LT9310 (0.0 % 30.0 % 250.0 %
TT9310 |o0.0 oC, 2.0 10.0 d 100.0 °C
119302 |0.0 2.0 ( 3.0 o 100.0 °C >

pHI311
RX9310 |###2# mv

pH

p pH 140 pH

~ oflo 08
lelselelse

21z
=1 k=

(
F

ik
H

-1000 mVv -500 mV -1500 mv 1500 mv

main feed Rack | cp cPm. l 2&"&.‘.’;‘5 s:'t;"“;s Recipes ‘ Curves 1 :Z;:% M Print
LAdbdal) Mgl o Jenl) Aggw ae Templates 2l B8 G Jayll iy -
main feed Rack I cp CIPM. ggg‘:; | S::;"";s ‘ Recipes ’ Caries ::m“:;‘s m Alawrm Print

dasiyell LAY e ASulKA)y alaill cflay) A Trends duball clogw)l) Joe -
xe real-time  _aasll cdgll 4 adlh clagu)ll Gajey casly (Sl sy Ao guany
Adie clig) g ) psal) AulSal

ool Bbuall ol ,Jadall clele e Jia g4 dall AU Reports olall Jee -
Gl dasall BeliS iy Clasgll 5ol HlEg laagll Aaddl) (e g ally Jsaal
Al lal) e daaaill o) saaadl el Jee 461Kl 2o AP il le da

LS Baalg dady lguany e ddalfiall lpaiall (0 degena it 89 ReCipE Joe 40l -
JM) create new , update , rename , load acdig Ao gana J (m\ dee K
... ASPR JSPR dallaall cllasa & dosgill GalsaV clpaaiall (e Ao gana Javia
o Jymall Cpall slie 40 Cillaae 8 5aaly dads ll) Clyiia e 5) — 83aly B0
(g (o) A il degena o) Clocagll sda ) gsasll (Sarg (A 5eliS

. i JSO default , min , max value ssag Ao ashll -

il el Aalall 5l
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lleall Hha LaPUly Aaal) juiiall 381S Laes 3 Uil 401Kl (e SED -

Run Hour Setting Value, Differential Pressure Value e Differential Flow Value Distribution and under ground
ank Level Value
Maximum Run Hour Time Value - -
Hr

Warning Value Warning Value
P1_RHT_Reset
Alarm Value Alarm Value
Reset L/Sec
P2_RHT_Reset “ Bar
Delay Time Delay Time
30 Sec
P3_RHT_Reset sec 24 =
Reset :
P4_RHT_Reset ROver pressure Value Seesssl
Over Pressure Value

Delay Time
M-
JS e raw dataslall i) saes Lol oadlgll JSAIL PLCY) sy iape &ilSal -
ClagliSl) 5 dunyeSl Aall puen e acd ge diluall Alggad Al o Jaall g S i
g alall

Events ¢ilaaYls Alarms cul i) &lS (5855 aje e SUI -

0sS5 ly Ale el Sy gy paldll Chagll ey SNV las mpasi e SHI -
- gopdall padiial)l Jaly ae dailas

B lal bl (p3aal Historical Database server aaaia aUaill o (1 <t -
- Slaalgally e il Sl o ¢ Adeal sy @l S g

b Aleal daady @il o6 oly bild) Juiials ey OPC server ssag e XUl -
oaill dile s gl deatioall cligKally CNsSsio sl elsil ameaad £ pdal) Cilalaal A<
gosdall 8 ale

Development il dulSay g1 Je dad) Laly bVl malpll sy g -
il jadll e daeg Tag number Juaas oY dawlio daw <l (55 o)y license
-&94all Loulia Runtime license Judall

Aol (s Ll (05Ss Aeatiad galyall S Al dady il Jias ol il -

. gasaall maln (e 5Y Cracked licenses il pas )l Jod AN -

- il el Aalall 5l
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laag . (online , offline programming) «lid e gl Jaall ol daapll Joas aUaill Ja -
PLC ) Jin oKl Gilasgg WKLY aUas e gulaiy
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Engineer & Operator Privileges clilasl) (paly cilaglral) cpal aibad 43S 3825 .6
Sl Cihlsas IalaeY) paen o (e KB Uil Lalal) claglaall ol Foat o) n -
Capally yall sl 4SH0 (ald Real [P gl iy jued cl¥ la¥) e Jaly catilul)

gasdall Ll Al aall

e AalS Liagly padtien a4l agie DAS ppeadiiveal) 22a3 Ao alaill avenal o o) oy -
Glbadlall (any agie S mi o WS, alaill e Joaall

Sl @il Jee g Jatd Juadall Je pald (Operator Jail) aodioa) Glbada -
- Gladlall K gl G daie cuas gl Ghaatiall Jaaad gl i) e A

akivn (S1g Operator Jadall cbada (i (Engineer uvigall) addivall adla -
Ll paiall ol 8IS s

Aalide Glbadlar (Al (peddiua el A (<8 (Administrator) aadiedd) Gladla -
B Glbadlall vaas Loayl aiarg yaY) (preadindl jud) el et salel Liay) €5
FRTPRCGIA|

i) augil) 4ilSa) Blelpa .7

Glblee 8 ddpin Al Slaagll 4 dals 48)ally oSal) doghaial  Adioal) pugill slelp cang

dadipall o) 8Sall sliall Hyie o) (aua Ciypia pd) dasey Gliiaal) 2ae 8ab) Jie Baaly oSal

axe Jundal gl elitbe oY) oSanll ol aenat o3 aagil) Ji A Clasgl) Y Blasg (&l

AN ¢ assladll Flow rate oludl 4.8 5l Pressure sl 4ad e Jely cliad) o

Gilangill Loasly (oY) A pall) Lllad) Slacaall aafy oS5 U lia (s ol caa

O JolKal) dady Clasgil) Als 8 (gilga s Jae A jlacal¥ s ¢ (A0l s all)

Sl 5 Y 8 2Kl & ity ilaagl) e gl D HUail 16l sale) gl clasgl)

. SCADA 11! gealys s HMI oSl il 5 PLC 1) zeal g Lgaligay oSl cilag)
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Pump Station overview

Priming System = PHASE 1&2
Solenoid
Level Valve Cqmrpon
Meter i I PR R R priming
E H s system
— Y
e
D 3 Control system
. :
( ) — PLC - HMI - SCADA
(Y] < >
——————————— Level 3 L Phase 1 & 2
)
<
I
o
........... Level 2 § — .
PHASE 1 (current)
"""""" Level 1 No. of running pumps Based on required Flow or pressure
s Flow M
Meter
----------- Level o E F

D ' Delivery i
Line
Pressure !

Centrifugal pump (P3)

. ASidal) claagll Lald clawgl) s b AaaiY) o Jalstl) ble)ye .8
oo S el clegyiall 8 Lald Dadhally Saill Ak o JelSill il o
aild D) s pe b Wl ¢ avenail) dlsje 6 A2y Aoluads 43 diyyhay i)y (e Y sy
Llyally aSaill dashie duy Jbedl I a5 o) OSe LY @llyy, Ll @dall Laall Lol
Jead ) esall) (Ko il LS, Zall Zoalil) (g pUsill (mdy 2y Allal) oda b9 disluad) syl
i) poyiall o dlaje JSI 06K Cuny (AS0Kug Sl JleeVl) ASaal cilaagl)
Asjall 25 2o JolSIL g pdall dalye Blelye oy 43) 5l dabiall G d310 90 g Al
g el (S (g Aealadl dlayall bl €0 Al bl aen 21 0s9) (oY)
) JACY) alas anlgdg oSall lELE 4 Leadlg PLC 1/O capacity  oSaall clasg daw e

S(ebsall sl cegid As Aeddiwdl ol pady el s
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Water treatment plant - filter control system

Backwash pumps Air blowers
(2 duty , 1 standby) Common units (2 duty , 1 standby)
for filter control system ( phase 1 & 2)
BW Pump No.1» < > pmmmms-- < Blower No.1
BW Pump No2 » e B 6— ------- < Blower No2
BW Pump No.3 $—— : s <« Blower No.3

4 v/ \
I 1! 1
i 1! 1
i FCD FCD FCD FCD ! FCD FCD FCD FCD 1
| No. 1 No. 2 No. 3 No. 4 | No. 5 No. 6 No. 7 No. 8 i
I 1! 1
i 1! 1
i PHASE 1(current stage) ! PHASE 2 ( future stage) 1
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FCC : Filter Control Desk

GAeSAﬂ\E\.AJL.\Au\ Aaig ¢ u)ﬂ\ b@%ﬁM}M\%}M@J@Aﬁ@M\ J<a
Glasgll padiod JM aaeng, Alma oS85 dilens o9 Filter Control Desk wadill culjul
G A i Juee Sy backwash process Al owSall ) dolee (Ul 2s)g Filter
Janadty oSl Ui agtig Jaal) dolee e Al mipall iy Ja plany aiSly o))

.( washing queue .l | Jaeall 219 washing request Jowall cililla

)

Aakall Slaagll alaaiul 3 PHASE 2 (future stage) dwlll dlsjall e xie elld
(Jaiia) Al Alsjpalls pald oS85 sl elid) dicg ¢ (Jg¥) dlsjall 2 Common units
=Sl Jaall lblee 4 Gl (o) a5 Lae il pall (o AS AN Slasgl) aadiey a3ld
Aajally AgY) Alsjall) daglaiall 3 oSanll aafy alas Jae a3l N ¢ dulilly V) dls jall
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PLC & HMI & de 5 13ag ¢ JSLia (92 baa suaally dacdll 0 moead coSall Jawal)

. SCADA system

Cila gl g cila gy il Alial) .9
sainall dl) Gagadly dag ) 3l Cilialgal -
Leelsi) 8l £ g pdial) lis€a paead Ao cilagllicl) -
(& ... oSsally clpel Jlael) g9 pdiall lagaylly ilaslll asaas -
e liadil) aSaill ddyha g ddaadll lis<a A8 Caad Al oSl Aodd -
Jeatil Slubee Coamgy elSllie g il s pan dilaally il < -
(AdaVy A jal) ZalIL) Lgme Jalatll ey Y aens dilually
Bleall Jlae b Lals (Cpigally (18 ) g pially Colalell Loghiiall e duu)5 g -
sl
Instrumentation list (fuII model no "order code" , tag wLall s)'@;i s -
.( name , P&ID page no , signal type , max value , min value , units
Ligaall Sl Gl L mdage = (ebadl) Bga) Lgale s pulsall Cilagl -
s Gl B g Blas e ¢ Gl Biga) Slagles -
- HMI,PLC (CPU , I/O modules ) serial number and I/O list
- Process Flow Diagram (PFD)
- piping and instrumentation diagram(P&ID)
- electrical single line diagram (SLD)
- Wiring diagram (electrical control circuits, PLC).
- Control & Instrumentation Loop diagram
- Panels layout & component arrangement
- SCADA architecture (layout)
- PLC & HMI & SCADA operation and instruction manuals
- Network switches, gateways, converter....etc. Operation and

instruction manuals
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- Network configuration & layout.

- Cable list from-to , Cable & Communication network routing
Aualdl) ey malll .10
& el Lla¥) Laslly Developer programs dla¥l malpll aoes 22l &
Jurdall Glui€y das sl @lbleel Programming adaptor / cables dcaiiwal <LKl
Project dhlia) fos D) 2 Ly PLC & HMI Sl ilasg asead daajlly il
sda iy L4y aladiu] Al 9 Glalae ) (g ae Glasgll aseal programs backup
bl Jleel A aladnadl sl ezl
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G dabaa) eyl il daedl QB 6 oy, (Salag) Sl e Jaliall Cag k)l d6lS
el sy Cangll el A paal Gulall cilagally ol Z Y Qs Sa3l cldee e i
) Jsemsll &l AUl dg iy S5 (Ol ¢ 4bler Loy ClsglasSlly slisgSl) i 5 Ll
g 0o Al Gl es 058 ol Ldlaall cililee Jigadl JUaeY) aaaig JR S
ooyl DS, AbliaY) fally grabully pakioaall (Wla Apuntigh Cilagenlly il ianally sl

g gl b gl Jsaasl (Sarg Aigag ddagias abilaglag

Sailly il iy gl cblaally CULAY! glyly WlolSdly Lebasiy lobae iyl
ALl i slelyay Liglhall (adylly adsilly mabd) LAl Chags Aashiidl ae Lol
L Clagll Ala b Lalal

adll Cleaadill aues Gn JalSall o aciny $8ally SSatl daghiia 35US I Jguagl o S5
adll Slagladdl ) Jsaasll Gacasill Jaly L yeaally duallall 058V ) ponll Cany il
e g piall ZHST Clanglly i gSal) pend danaal) Yol syl
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