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ABSTRACT

The Supervisory Control and Data Acquisition (SCADA) system monitors and

controls many applications such as:

(Water distribution network including water reticulation,pump stations ,Public
utilities, including electrical power generation, oil and gas pipelines, and water

and sewage treatment plants).

The SCADA system provide reliable and efficient water supply services across
(enabling us to monitor and control the entire network from one location, saving

time and resources and Minimizing risk of human error).

The main objective of this research to design SCADA system for remote
monitoring of Khartoum state water corporation and collecting data from soba

station.
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CHAPTER ONE
INTRODUCTION

1.1 Overview:
The Supervisory Control and Data Acquisition (SCADA)system monitors and

controls many industrial applications such as:

1. water distribution network including water reticulation and pump stations

2. sewage collection and treatment network

3. Gathering real-time data, monitoring equipment and controlling processes in
industrial facilities.

4. Public utilities, including chemical plants, electrical power generation, oil and

gas pipelines, and water and sewage treatment plants.

The SCADA system is critical to provide reliable and efficient water supply and

sewage treatment services across an area of more than 5700 square kilo meters,

by:

e enabling us to monitor and control the entire network from one location
e saving time and resources

e Minimizing risk of human error.

The control center had been configured for authorized users at Khartoum state
water corporation (KSWC) center, for remote monitoring of water
plant, communications, and system diagnostics. The WINCC software also
provides real-time information on reservoirs water level, flow values, water
pressure and other mission-critical data, as well as reporting. The main station
is Soba water treatment pumps station.The customer wanted a user-friendly

system, with advanced and reliable communication. They also needed a system
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that could issue targeted urgent alerts, as well as on-demand summary reports of
system activity the solution, with total system monitor, can be expanded and
modified to meet changing of Khartoum state water corporation needs.
1.2 Problem Statement:
Problem of this research no data exchange between the center of Khartoum
state water corporation (KSWC)and soba station. The Khartoum state water
corporationfinds problems in obtaining information from the Soba station it is
difficult to check daily reports,status and know theimportant data in soba station
(output flow rate, PH, output pressure, TUR and............ etc.).
1.3Proposed Solution:
Design and implement a remote monitoring center for Khartoum state Water
Corporation with SOBA water treatment pumps stationto Logging of all data
and statuses and to know all data in soba station (output flow rate, PH, output
pressure and ....... etc.). This research will depend on software program
(WINCC and SINAUT ST7cc) to solve the main problem.
1.4Research Objectives:
The main objective of this research design SCADA systemWINCC and
SINAUT ST7cc for remote monitoring of Khartoum state Water Corporationto
achieve of this objective:

> Proposed control system using PLC.

> Proposed monitoring system using SCADA WINCC.

> Proposed communication media DSL.

> Simulation practices and implementation.
1.5 Scope

Collecting data from soba station to Khartoum state Water Corporation

(KSWC)usingSINAUT ST7cc and WINCC.
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1.6Methodology
The methodology is: -
4 Configuration of SIMATIC ST7.
4 Setting up WINCC then configuration.
v Installing the system hardware DSL router in the center.
4 Setting up SINAUT ST7cc then configuration.

1.7Thesis Layout

This thesis consists of five chapters:

Chapter Onegives an introduction,and problem statement. It also presents the
objectives and methodology of this study.

Chapter TwoTheoretical backgroundofPLC, SCADA system, DSL and
SINAUT ST7cc

Chapter three deals with the design and Implementation system. It gives the
simulation of collecting data from soba station to the center of Khartoum state
Water Corporation using PLC, SCADA WINCC and SINAUT ST7cc.

Chapter fourthe resultsand discussion

Chapter fiveconclusions and recommendations.
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CHAPTER TWO

THEORETICAL BACKGROUND

2.1 previous studiesof SCADA systems: -

In 2010 Mr.bingin and mr.dongyan were designed remote SCADA system of
secondary pressurization pump station uses a PLC controller, through the
friendly human machine interface to control and monitor. The designed system
shows that the control system has high degree of automation, and stable and
reliable performance, largely reducing the acquisition time and meeting the

control requirements [1], [2].

In 2012 mr.xin ma was designed the SCADA system for longnan water
corporation it is include (master terminal unit (MTU)-communication system
(CS)-two class dispatch center and RTU and the SCADA designed based on
Ethernet. [3], [4].

In 2014 mr. Adrian Korodi, and mr.loanSilea were designed Specifying and
Tendering of Automation and SCADA Systems: Case Study for Waste Water
Treatment Plants providing a set of information that has to be contained by an
adequate technical documentation for automation and SCADA works. [5], [6]

in 2010 mr. Amir Firoozshahi was designed Intelligent and Innovative
Monitoring of Water Treatment Plant in Large Gas Refinery the Monitoring
System has been successfully designed, installed, commissioned and started up.

All features accessed. Operators are working by this system easily and satisfied.

[7], [8]
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2.2 Programmable Logic Controllers (PLC)

Programmable logic controllers, also called programmable controllers orPLCs,
are solid-state members of the computer family, using integratedcircuits instead
of electromechanical devices to implement control functions.They are capable
of storing instructions, such as sequencing, timing,counting, arithmetic, data

manipulation, and communication, to controlindustrial machines and processes.

Programmable controllers have many definitions. However, PLCs can be
thought of in simple terms as industrial computers with specially designed
architecture in both their central units (the PLC itself) and their interfacing

circuitry to field devices (input/output connections to the real world).

PLCs have the great advantage that the same basic controller can be used with a
wide range of control systems. To modify a control system and the rules that are
to be used, all that is necessary is for an operator to key in a different set of
instructions. There is no need to rewire. The result is a flexible, cost effective,
system which can be used with control systems which vary quite widely in their
nature and complexity.[9]

2.2.1 PLClInternal Architecture

Thebasic internal architecture of a PLC consists of acentral processing unit
(CPU) containing the system microprocessor, memory, and input/output
circuitry, as shown in Figure (2.1). The CPU controls and processes all the
operations within the PLC. It is supplied with a clock with a frequency of
typically between 1 and 8 MHz This frequency determines the operating speed
of the PLC and provides the timing and synchronization for all elements in the
system.

The information within the PLC is carried by means of digital signals. The CPU

uses the data bus for sending data between the constituent elements, the address
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bus to send the addresses of locations for accessing stored data and the control
bus for signals relating to internal control actions. The system bus is used for

communications between the input/output ports and the input/output unit. [10]
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Figure (2.1): PLCInternalArchitecture

2.2.20peration Principles

The input/ output (1/0) system is physically connected to the field devices that
are encountered in the machine or that are used in the control of a process.
These field devices may be discrete or analog input/output devices, such as
limit switches, pressure transducers, push buttons, motor starters, solenoids, etc.
The 1/0O interfaces provide the connection between the CPU and the information
providers (inputs) and controllable devices (outputs). During its operation, the

CPU completes three processes:
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e Readsor accepts the input data from the field devices via the input
interfaces.

e Executesor performs, the control program stored in the memory system.

e \Writesor updates the output devices via the output interfaces. This
process of sequentially reading the inputs, executing the program in
memory, and updating the outputs is known as scanning as shown as

figure (2.2) illustrates a graphic representation of a scan. [1]

SCAMN

EXECUTE I (2)

WRITE I

Figure (2.2):PLC Scanning

(3)

The input/output system forms the interface by which field devices are
connected to the controller as shown as figure (2.3). The main purpose of the
interface is to condition the various signals received from or sent to external
field devices. Incoming signals from sensors (e.g., push buttons, limit switches,
analog sensors, selector switches, and thumbwheel switches) are wired to
terminals on the input interfaces.

Devices that will be controlled, like motor starters, solenoid valves, pilot lights,
and position valves, are connected to the terminals of the output interfaces. The
system power supply provides all the voltages required for the proper operation

of the various central processing unit sections. [1]
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Figure (2.3): PLC Input/outputinterface

2.2.3 PLCProgramming

Programs for microprocessor-based systems have to be loaded into themin
machine code, this being a sequence of binary code numbers to represent the
program instructions. PLCs are intended to be used by engineers without any
great knowledge of programming, this is a means of writing programs which
can then be converted into machine code by some software for use by the PLC
microprocessor, and this method of writing programs became adopted by most

PLCmanufacturers.

The standard, published in 1993, is IEC 1131-3 (International ElectroTechnical
Commission), the IEC 1131-3 programming languages are ladder diagrams
(LAD), instruction list (IL), sequential function charts (SFC), structured text
(ST), and function block diagram (FBD), as shown in Figure (2.4).Ladder
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diagrams a very commonly used method of programming PLCs is based on the
use of ladder diagrams. Writing a program is then equivalent to drawing a
switching circuit. The ladder diagram consists of two vertical lines representing
the power rails. Circuits are connected as horizontal lines, i.e. the rungs of the

ladder, between these two verticals. [12]

P.C programming lanquages

| #

Texturallanguege Grapnical lnguagg

R | I
Inghucion | | Structured Ladder Functonal Sequenia

5 71 dagam | | blockdegram | | funefion chart

Figure (2.4): PLC ProgrammingLanguages

2.2.4 PLC Advantages

e Flexibility: One single Programmable Logic Controller can easily run
many machines.

e Correcting Errors: In old days, with wired relay-type panels, any
program alterations required time for rewiring of panels and devices.

With PLC control, any change in circuit design or sequence is as simple
23



as retyping the logic. Correcting errors in PLC is extremely short and
cost effective.

e Space Efficient: Today's Programmable Logic Control memory is
getting bigger and bigger this means that we can generate more and more
contacts, coils, timers, sequencers, counters and so on. We can have
thousands of contact timers and counters in a single PLC.

e Low Cost: Prices of Programmable Logic Controllers vary from few
hundreds to few thousand dollars.

e Testing: A Programmable Logic Control program can be tested and
evaluated in a lab.

e Visual Observation: When running a PLC program a visual operation
can be seen on the screen. Hence troubleshooting a circuit is really quick,

easy and simple.[8]

2. 3 SCADASystem

SCADA IS (Supervisory Control and Data Acquisition). SCADA is a system
that collects information from sensors and from the components of the Control
System, and sends the data to the main Computer for the purpose of:
Management, supervision, Control and MonitoringSCADA System is invented
in order to allow the Operator to control this net or even more complicated
networks through his computer. And informs the Operatorwhether the circuits

are normal or not.

The system will warn/alert of any problem in any circuit. In fact, SCADA
System. Is more developed than that: It allows the computer to review and
display the received data, draw graphs (curves) to explain the data values within
a certain period of time. Also, it compiles the information and outline it the
form of Report. [13]
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2.3.1 SCADA System Capacities

Adding more control buttons for the pages to do one or more jobs.

Design of indicators to show the working situation and the current condition at
the station.

Display of text messages or drawing to show the state of the workflow or the
warning.

Send orders from the keyboard to deal with all pages or with one single page.
Monitoring & Control to display all alerts in different forms.

To exchange information available at the station with another site of work.
Control of the Quality of Production.[14]

2.4 Siemens network Automation Step7 Control Center (SINAUT
ST7cc).

SINAUT ST7cc is the tele-control system based on SIMATIC ST7, consists
Oftwo independent systems:

*SINAUT MICRO

Tele-control system for monitoring and controlling distributedplants using DSL
on the basis of SIMATIC S7-200 and WiInCC flexible or WinCC explorer as a

25



result ofits bidirectional communications capability, SINAUT micro can handle
simple tele-control tasks.

*SINAUT ST7cc

Versatile tele-control system based on SIMATIC S7-300,S7-400 and for fully
automatic monitoring andcontrol of process terminals which exchange data with
oneor more control centers or with each other via a WAN or overEthernet.
Configuration is carried out using STEP 7.SINAUT ST7 is a tele-control
system based on SIMATIC S7(S7-300 and S7-400)for fully-automatic
monitoring and control of process terminalswhich exchange data with one or

more control centers or witheach other via a wide range of WAN media.

The modular design and the support of a huge variety of networkforms and
operating modes including IP-based networks permitthe design of flexible
network structures that can also contain redundantlinks.By using all forms of
transmission media, the networks canbe optimally adapted to the respective
local conditions.The SINAUT ST7cc system is based on SIMATIC S7
systemsS7-300, S7-400. It supplements these systems with the specific
SINAUT hardwareand software components listed below.

e Hardware Components

1. TIM communications modules.

2. DSL

e Software Components

SINAUT ST7cc Engineering Software. [16]

e TIM Communications Modules

The central component of the SINAUT ST7cc hardware is the Tele-control

Interface Module (TIM). It is used by the S7 CPU or control center PC for data
exchange via the relevant SINAUT network, optionally with the SINAUT ST7.
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The TIM is housed in an S7-300 enclosure and is available in two basic
Versions:

1. TIM 3V-IE/TIM 3V-IE Advanced Module
The TIM 3V-IE is a SINAUT communication module for the SIMATIC S7-
300. It has anRS232 port, to which an appropriate external modem can
beConnected for data transmission via a conventional WAN. In the case of the
TIM 3V-IE,SINAUT communication can be processed alternately via one of
the two interfaces, while in the TIM 3V-IE advanced both interfacescan be
operated simultaneously.
When used in a node station, TIM 3V-IE Advanced can, for example,Exchange
data over its RS232 interface over a radio network with the lower-level stations.
It is then connected to the control center over a fiber-optic cable. In this
configuration, data can be exchanged between each of the SINAUT stations
regardless of which network they are situated in order to disconnect the
networks, the connection in the control center can be made via a TIM 4R-IE or,
as in the example, directly to the Ethernet interface of the PC as shown figure
(2.7).[16]

e Benefits Of TIM 3V-IE/TIM 3V-IE Advanced

1. Flexible option for connection to any IP-based WAN.

2. For universal use with S7-300, S7-400, C7 compact controlSystem and

control center PC

3. Simplified maintenance through replacement of modules without PG.

4. Reliable storage of important data.

5. Remote programming and remote diagnostics (PC routing) in

Parallel with data transmission via the WAN or IP-connection

Saves time and money.
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Figure (2.6): Node StationofTIM 3V-IE Advanced Module

BRI

2. TIM 4R-1E Module

The TIM 4R-IE has two RS232/RS485 interfaces for SINAUT data
transmission via conventional WANSs and additionally two RJ45 interfaces for
connection to IP-based networks (WAN or LAN). This TIM can be used as a
communications processor ina SIMATIC S7-300.but is particularly suitable as a
SINAUT communications processor for a SIMATIC S7 400 or the control
console PC (SINAUT ST7cc or ST7sc). It is then connected without S7-300
CPU a standalone device via one of the two Ethernet interfaces to the S7-400 or
the PC.

In a node station with a SIMATIC S7-400 the TIM 4R-IE is connected to the
S7-400 via one of its two Ethernet interfaces and can, for example, exchange
data by radio with the subordinate stations via an RS232/RS485 interface. It is
then connected to the control center via the second Ethernet interface. In this
configuration, data can be exchanged between all of the SINAUT stations

regardless of which network they are situated as shown figure (2.9). [16]
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e Benefitsof TIM 4R-I1E

1. Flexible connection capability to up to four SINAUT networks

2. For universal use with S7-400 and control center PC as well as with
S7-300.

3. Compact module with 4 WAN interfaces saves installation
Space in the rack and cabinet

4. Reliable storage of important data.

Figure (2.7):Node Station of TIM 4R-I1E Module

2.5 DSL Router
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The DSL router must be able to handle the Port Forwarding property. With Port
Forwarding the router waits for data packages at a configured port and forwards
them to a certain port in the internal network. For the MSC protocol any port
(starting from port 1025) can be used which will be forwarded to the MSC
Server via Port Forwarding.

MSC (Micro Switching Centre) is Ethernet based proprietary protocol which
has been developed for cost-effective VPN networks in Telecontrol Systems.
Theauthenticationof the MSC client at the MSC server takesplace with the
username and password and the net data are encoded via a pre-shared key.The
connection is initiated by the MSC client.[17]
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CHAPTER THREE

DESIGN AND IMPLEMENTATION SYSTEM

3.1Background of Soba Station’s Operation
Soba station has included five processes:

Intake process.
Sedimentation process.
Clari-floracator process.
Filters process.

Lifting pump process

Three pumps are used in the intake process before the operation electrical valve
(V127-Vv128) must be close after pumps are working we open the electrical
valve (V127-V128) and the water go through flow meter and pressure meter to
check the outlet of flow and pressure also we use level sensor to check the sea

level as shown figure (3.1).

Figure (3.1): Intake Process of Soba Station
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In the sedimentation process all water come to tank then distributing to two
tanks through electrical valve(V138 and V140) and add chemical material and
mixing together by mixer using electrical motor (other motor is standby). There
are two outlets in two tanks one for mud go through electrical valve (V139 and
V141) interval (min) and duration (sec). We use also flow meter (flow meter 24
and flow meter 25) other for water goes to clari-flocarator as shown figure
(3.2).

Figure (3.2): Sedimentation Process of Soba Station

In the clari-flocarator process collecting the water then distributing to three
tanks and add chemical material and mixing together using electrical motor
(motor 4, motor 10 and motor 16) and mixers (mixer 5,
mixer6,mixerll,mixerl2, mixerl7 and mixerl8). After that there are two
outlets in three tanks one for mud go through electrical valve (V122, V124 and

V126) and other for water goes to Filters process as shown figure (3.3).
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Figure (3.3):Clari-FlocaratorProcessof Soba Station

In filters process, there are five filters using level sensor to check the level in

the filter and six electrical valves (inlet, outlet, air, water, mud and mixing)after

that the water goes to last process lifting pump as shown figure (3.4).
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Figure (3.4): Filters Process of Soba Station

In the lifting pumps process the water goes to four small tanks then collecting in

one tank using level sensor to check the tank level.After that lifting water by

(pump4&pump5) another pump is standby. The water goes through flow meter

23 and pressure meter 2 to check the final outlet of flow and pressure as shown

figure (3.5).
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Table (3.1): The Components ofSoba StationProcess

NO Process components Code
Valves V127-V129
Level sensor Level sensor 21
Intake Flow meter Flow meter 22
Pump Pump 1- pump 3

Pressure meter

Pressure meter 1

Sedimentation

Motor Motor 22— motor 25
Valves V138-V141
Flow meter Flow meter 24- flow meter 25

Level sensor

Level sensor 24- level sensor 25

Motor Motor 1 — motor 21
] Valves V121-V126
Clari-flocarator
Flow meter
Flow meter 21
Valves V1-V120

Level sensor

Level sensor 1- level sensor 20

Filter Flow meter
Flow meter 1- flow meter 20
Valves V130-V137
Level sensor Level sensor 22- level sensor 23
Lifting pump Flow meter Flow meter 23
Pump Pump 4- pump 6

Pressure meter

Pressure meter 2
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3.2Configuration of Siemens Network Automation Step 7Control
Center:

» Steps of configuration:

1. SIMATIC ST7 hardware Configuration.
2. Network Configuration.

3. ST7cc configuration.
4. ST7ccconfig.
5. SCADA configuration.

1. SIMATIC ST7 Hardware Configuration:
The hardware is going to be configured with the tool hardwareconfiguration.
The stations are inserting first subsequently the configuration of each station
takes place.as shown below steps of configuration:
First Step: insert three stations (01_ST7cc station, MasterTIM station
And 03_ station (DSL)) as shown figure (3.6)

Second Step: configuration of 01 _ST7cc station and download it to PLC as

shown figure (3.7).

Third Step: configuration of MASTER TIM station and download it to PLC as
shown figure (3.8).

FourthStep: configuration of DSL 03_station and download it to PLC as
shown figure (3.9).
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Figure (3.6):Three Stations of HardwareConfiguration

Wﬁ HW Config - [01_ST7cc (Configuration) -- sobastation] EE
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5 1 PROFIBUS P4
B J PROFINET 10
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-2 SIMATIC HM Station
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Irdex ; Modue | O | Fi|M_ |l | Comment
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Figure (3.7):PcStationConfiguration
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Figure (3.8): Master TIM Station Configuration
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Figure (3.9): DSL Station configuration

2. Network Configuration:
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The networks are going to be configured then MSC master and clients are going
to be defined it uses for check the connection between two devicesas shown

below steps of configuration:

First Step: insert two industrial Ethernet (local and MSC network). Local
network is use to connect between 01 _ST7cc and MasterTIM other one MSC
network is use to connect between 03 station (DSL) and MasterTIM as shown
figure (3.10)

Second Step: setting of IE general of 01_ST7cc station as shown figure (3.11)
ThirdStep: setting of keepalives of 01_ST7ccstation as shown figure (3.12)

Four Step: setting of Ethernet interface 2 of TIM4-IE connect with PC as
shown figure (3.13)

FifthStep: setting of Ethernets interface 1 of TIM4-1E connect with DSL

station as shown figure (3.14)
SixthStep: setting of keepalives of Master TIM as shown figure (3.15)

SeventhStep: setting of time service of Ethernet2 of Master TIM as shown
figure (3.16)

EighthStep: setting of time service of Ethernet 1 of Master TIM as shown
figure (3.17)

NinthStep: setting of Ethernet interface of TIM3-IE advanced of 03_Station
(DSL) as shown figure (3.18)

TenthStep: setting of keepalives of 03_Station (DSL)as shown figure (3.19)

EleventhStep: setting of time service of Ethernet lof 03 Station (DSL) as
shown figure (3.20)

TwelfthStep: save and compile.
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Industrial Ethemnet
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Indusirial Ethernet
103 StionDSL) |
i
Figure (3.10):Industrial Ethernet Configuration
[ Properties - Ethernet interface IE General (R0/52) g

General Parameters I

I Set MAC address # use 150 protocol

MAC address: I

¥ IP protocoliz being used

IP address: [19z 16822 =
% Do not use router
Subnet mask: |255.255.265.0
7 Use router
Address: I
Subnet
— not networked — Mew ... I
MSC Metwork Properties. . I
Delete I
Concet | __tio_|

Figure (3.11):Setting of IE General (PcStation)
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T

General Options | PROFINET | Diagnostics |
— Send Keepalives for Connections
Interval [s] (D=cff}
— Connection Establishment Monitoring
Timeout [s] |1u
Cancel | Help |

Figure (3.12):Setting ofKeepalives (PcStation)

General Parameters I

[T Set MAC address / use 150 protocol

MAC address: I
IP address: [18216843 i
f*" Do not use router
Subnet mask: |255.255.255.0
i Use router
Address: I
Subnet:
— not networked — Mew... I
MSC Metwork Pkt I
Delete |
Carcel |t

Figure (3.13): Setting of Ethernet Interface 2 (TIM4-1E)Connect with PC
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General

[T Set MAC address / use |50 protocol

MAC address: I

Gateway
" Do not use router

|192.168.2.2
|255.255.255.0

& Usze router

Address:  [192.168.2.1

— not networked —
local

Figure (3.14): Setting of Ethernet Interface 1(TIM4-1E)Connect with DSL
"broparties - v anie - o/ I e

J General I Addresses I Special I Time Service Intefaces IDptions I MTFP

Imterface | State I Info

Ethemest 1 connected to 'MSC Network® address = 192.168.2 2

Ethemest 2 connected to Tocal” address = 152,163,432
WrAM 1 — Mo networke node configuraed
WWAN Z - Mo networke node configured

I Ethernest 1 Properties ... I

Send kespalives for connections - Interval [=] [0-65535. 0 = off]:

F.eepalive monitoring time [=] [0-255. 0 = uze defaultz]:

Connection rode: IMSC masker

Send conditional messages as blocks: I~

b a=. allowed dizruption bime [=]:

Figure (3.15):Setting ofKeepalives (MasterTIM)
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= . |

I General | Addresses | Special Time Service | interfaces | Options | NTP |

| Interface | State | Info |
S7-300-Backplane - Mo synchronization.
Ethemet 1 - Synchronized every & hours.

- Synchronized every minute.

Synchronization cycle: Iminute zcheme "'I

Synchronization rmaster: no -

Hour scheme [hr]: |1 "I Start time:
rinute scheme [min]: |1 "I Second zcheme [z]:
Time of day [hr/min]: g - IDD - I

Figure (3.16):Setting Time of Ethernet2 (MasterTIM)

Irnteface | State | Info

S57-300-Backplanes - Mo synchronization.

Ethemest 1 - Synchronized everny € hours.
- Synchronized everny minute.

Synchronization cycle: Ihnur schemes vl

Synchronization master: yes -

Hour scheme [hr]: IEF "I Start time:
binute zcheme [min]: I'l vI Second acheme [=]: I1D - I
Time of day [hr/min]: o0 - IDD - I

Figure (3.17):Setting Timeof Ethernet 1(MasterTIM)
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i

=Pmperties - Ethernat

[ v

General Farameters I

[T Set MAC address / use 150 protocal

MAC address: |
] Gateway
IP address: [192.168.1.2 et
Subnet mask: |255.255.255.0
i« |se router
Address:  [192.168.1.1
Subnet:
— not netwaorced — Mew . I
local
Properties... I
Delete I

s | |

Mo networs node configured

I Ethernet 1 | Froperties ... I

Send keepalives for connections - Interval [s] [0-65535, 0 = off]:

F.eepalive monitaring time [=] [0-255. 0 = uze defaultz):

Connection mode: IMSC station
Send conditional messages as blocks: v

Max. allowwed dizruption time [=]:

Figure (3.19): Setting of KeepalivesDSL Station
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Properties - TIM 3V-IE Advanced - (RO/S7) i

Gieneral 1 Addresses 1 Special  Time Service 1 Intedfaces ] Options 1

[Interface |_State | Info
S7-30-Backplane - Mo synchronization.
Ethemet 1 - Synchronized every & hours.

Synchronization cycle: Jhnur schemes v]

| | N
Synchronization master: [gl=} -
Hour zcheme [hr]: =] - Start time: |DEI:EID - |

| Finute scheme [min]: 1 r Second zcheme [s]: |1EI el |

I Tirme of day [hr/rmin]: O - ; o0 -

N

| oK | Carcel | Help |

Figure (3.20):Setting Time of Ethernet 1 DSL Station

3. SINAUT ST7cc Configuration: (Preparation of Transmit Data)
The connections are going to be configured, the subscriber numbers are going
to be changed and MSC parameters are going to be set as shown below steps of
configuration:
First Step: setting of connection configuration as shown figure (3.21)
Second Step: save it then select subscriber administration as shown figure
(3.22)
Third Step: fixed IP from provider for (router TIM4) and select MSC port (port
1025) the select ok after that save for the setting Preparations of all transmit
data from 03_station (DSL) to Master TIM (Digital or analog data) as shown
figure (3.23)
Four Step: select the digital and analog data as shown figure (3.24)
FifthStep: preparation digital transmit data as shown figure (3.25)

SixthStep: preparationanalog transmit data as shown figure (3.26)
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SeventhStep: setting of station configuration Then select import station for (PC
is PC station) then ok as shown figure (3.27)

Eighth Step: commutation setting (for check IP of IE general) as shown figure
(3.28)

1 SWAUT ST Confguain- P
Project Edt SINAUT View Eetras Help

O
' - P
Y, Comecionconfgaion BE
posgble connectons;
total mumber 1, shown 1, seleoted 1
ocd B 1401 5T7ec £ Apploglon /locd

% 27108 SilieD3L) CPU 352 FHIDP /P s b 218 SaliDSL) 4 CPU 52 PHICP /P
E\l, via subserber 101 403 BN, viabsrber 01 103

i -ll 101/ MesterT M/ TIMARIE / kool / Tt 4RE / Ethemet 2
0 101 et/ THE4RE /MEC Netwtk /T 4R4E / Evenet
o 103703 StatiorDSL]  TIH HE Advanced / MT Hetwork / TIM 3¥E Advanced ! Etheret 1
o 10303 StatorlDSL) £ TN HE Advanced / PBus /P /

Figure (3.21) Connection Configuration
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Project Edit SINAUT View Edras Help

\SmEs b 0e !

0m SIMALT TIM TIM 1E Advanced 03 StationlDSL) yes TO7 libraty / TIW

Figure (3.22) Subscriber Administration

tson” EE
Subscrber types: Last change of carnection configuiation W0A016 220810 Selected CRUs D
§ ubscrbers Subscribem0| | |Subsmib9f ype |M0du|e |Slali0n |S\NAUTcunnected| SINAT fbray |
-t Restndant HCFUs 01 bgplcation Bppication MSThee e
% HEdund.antSWCC/SWSC 0: CPU 315-2PM/0P CPU3162PNDP 03 Statior(DAL) yes
il T it 10T 0w SNAUTTIM T &R E MasklM pes

uq

— |ntemet Access

Mame of the Internet router:; -
[max. 128 characters]

IP addrezz of DMHS server 1

IP addrezs of DMHS server 2

Fized IP address of the router: 0 I 1 209 0 7

I 1025 [1024 - E5535]

WMSC port of TIk:

Optionz for partners in GPRS nebwork

b onitoring time [min]: 10 [0- E5535]
Collect data volume:

Tranzport protocol LIDE;

Figure (3.23) MSCMaster Properties

48




Standard Library l

Standard Object Types:

| »

m

Object name I Object description

@ WatchDog Supervigion of the CPU-TIM-Connection.

@ PartnerStatus Shows the connection status for up to 8 SINAUT subscribers.

5 Oplnput Monitor Shows the status of operator inputs.

. SmServiceCenter SMSC access data object

ﬁSmsm_S 5T7 SMS object: send 1 SMS texd, incl. 1 value (optional), to an individual phone.

@ Dat12D_5 ST7 Data-object, send max. 12 double words with any information.

fBDat12D_R ST7 Data-object, receive max. 12 double words with any information.

@ Bin04B_5 ST7 Binanyinformation object, send 4 bytes status/binary information.

8 Bin04B_R ST7 Binany-information object, receive 4 bytes status/binary information.

@ AnaldW_s ST7 Analog-value-object, send 4 analog values (16 bit valuein the INT format).

@ AnaldW_R ST7 Analog-value-object, receive 4 analog values (16 bit value in the INT format).

5 Mean04W_5S 5T7 Mean-value-object, send 4 mean values (16 bit value in the INT format).

@ Meanl4W_R ST7 Mean-value-object, receive 4 mean values (16 bit value in the INT format).

fFCt0iD_s 5T7 Counter-value-object, send 1 courter value (32 bit SINAUT format).

@ CrtD1D_R ST7 Counter-value-object, receive 1 counter value (32 bit SINAUT format).

R Cnt0dD_S ST7 Courter-value-object, send 4 counter values (32 bit SINAUT format).

@ Cntl4D_R ST7 Counter-value-object, receive 4 counter values {32 bit SINAUT format).

8 Cmd01B_S ST7 Command-object, send 1 byte commands (1-out-of-8).

@ Cmd01B_R ST7 Command-cbject, receive 1 byte commands (1-out-of-8).

@ Setl1W_S ST7 Setpoint-object. send 1 setpoint {16 bit) and receive curent on-site setpoint.

5 SetD1W_R ST7 Setpoint-object, receive 1 setpoint {16 bit) and send curent on-site setpoint.

@ Par12D_5 ST7 Parameter-object, send max. 12 double words with parameters and receive cument on-site paramete
5 Par1Z2D_R ST7 Parameter-object, receive max. 12 double words with parameters and send cument on-site paramete
:ﬁlpnr1ﬁ1n =] ST 7 Parameater nhisrt recsive r;;[:n- 12 narmmatere =t 1 droihls winrd sach shle tn renhe nnTH-ﬂ n:.m;n

Faste into project |

Figure (3.24) Binary and AnalogData

[E2E % Al SINAUT subscribers
By Redundant H-CPUs
B Redundant ST7cc/5T7sc
EHEER TIMs with TD7anTIM
% All Destination Subscribers
E!-ﬁ 103/ 03_Station(D5L]

) B/ Analdw S
T/ Analdw_5

Irput addr. Clutput addr.
PHM 0.0 BYTE 1
Pt 1.0BYTE 1
PHM 20 BYTE 1

PHM Z0BYTET

Channel name | Channel type:

| InputByte_ 1 Binary send
(b InputByte_2  Binary send
DI InputByte_3  Binary send
DI InputByte 4 Binary send

Channel name:  InputByte_1 Channel type: Binary send
Charinel active: I
— Send tigger r~ Input addr
Send at change of |-| Memary area: " DB Memorw " Input
— i ey Data type.: IBYTE >
Active: r Mumber I1
Hour: Minute: DB-Mo.: IEI
Time of day: |- | |- = Address [Bute]: IU—
Hour: Minute:  Second: ——
Time scheme: [ <] [ =] [10 =] ||| M
ime scheme: |- =] |- =l 110 =] || dummass I 00 HEX
- Trigger signal Send bulfer principle mask: I 00 HEx
Active: | Disable: mask: I 00 HEX
Memary area: DB temon O Input
DE-No: ID
Address [Byte.Bit]: ID . IU

Figure (3.25) Preparation of Digital Transmit Data

49



%y Subscriber administration *

Subscriber types:

Last change of connection configuration: 010116 220810

Selected CPUs:

0

-0 A SINALT subserbers
Wy Redundant H-CPUs
B Redundant 5T7ce/5T7sc
=l TIMs with TO7onT M
% AN Destination Subscribers
Ehigg 103 /03 Steir(DsL)
-8 1780485

15 3/ nald S
-5 4/Bin38_S

5 5/ Anabdw S
B B/ dnaldw S
5 7 Anaiw 5

send P WORD
mAnalogInpul_Z tinalog value send  PHIT00W0RD
mAnalogInpul_S finalog value send  PHM 120W0RD
mAnalogInpul_ﬂi finalog value send  PHM 14.0W0RD

Charinelame; Analoginput_T Charel type:  Analag value send
Charrel active: ¥
~Send trigaer rInput addre:
Send al chang of 70 Memoyarex ¢ DB & Memary  Input
- Time trigger Datatype: lm
Active: [ Number h—
Hour  Mirute: DB-Ho: 0
Tire of day: lj St fiddress [Byte] B
Hour:  Minute:  Second .
Tinglscheme: |20 l_;, IE’ -Procrassmg parameters
Uripalar analog value: v
- Trigger signal Sraothing factor: m
Aclive r Fault suppression time: lﬂ_ B
Memowaiea: DB Memory € Iout

Figure (3.26) Preparation of Analog Transmit Data

 Station Configuration Editor —

Components I Ciagneostics I Configuration Infae I

Station: [sIMmAaTIC PC Station(1}

g1
e

Mode: jRUr_P

Cindex | Mame

| Type

|_Ring

Application
E IE General

PONOU kBN

Application
IE General

[ Conn

i

| Stmtus FRun/Stop
BE= =
= =

E-3a}

Il

Add... |

Edit... |

Cielete. I

Firg OR

Station Mame .

import Station .||

Disable Station |

Figure (3.27) Pc Station Configuration
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5@ Siemens Communication Settings

File Language Help

» h Medules | = 2
o 1
L Y
| Access point | Interface parameter assignment | Madule |

>

| micrRowIN
| S7OMLINE  TCPilP - Realtek PCle GBE Famil... Realtek FCle GBE Famil..
|¥] CP_SM_1:

B
5]
5] et
B

|

e e

D] e

|E| CP_H1_1 TCPIIP - Realtek PCle GBE Famil.. Realtek PCle GBE Famil ..
[3] wri

[>] orsonume

(3] FwLLoap

Figure (3.28) Commutation Setting

4. ST7cc Config (Preparation Received Data)
First Step: global setting to check the name and IP address as shown figure
(3.29)
Second Step: project setting for activate parameter as shown figure (3.30)
ThirdStep: setting local IP, access point and subscriber number as shown
figure (3.31)
FourthStep: preparation of all received digital data as shown figure (3.32)

Fifth Step: preparation of all received analog data as shown figure (3.33)
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sT7ec - Glosatsevinas I

Computer I Project I Language I

— Server 1
Computer name: COMTROLBOOM
IP address: |152.1'53.4.2

— Server 2

Computer name: I
IP address: I
— Activation

Add server information to system

ling RcChikF ... OK

Modifying C:“ProgramData"SIEMEMNS.ST oo base hosts .
odifyving C "ProgramData*SIEMENSYST Ffocchbase hostname ... OK

Figure (3.29):Global Setting (Computer)

L5
sr7ec - Gromarserunas

Computer Project I Language I

— Information

S

Cancel I

Project opened in ST fccConfig:

IE:\ZI:_FA. TRAIMINGarahzeta®ST7_PROJECT XML

Project activated for 5T Foc Runtime:

IE:"'-..ZI:_F.H. TRAIMIMNGfarahzeta®ST7_PROJECT . XML

— Activation

Activate cument project for 5T 7occ Runtime

Modifying C:wProgramData*SIEMEMNSYST Ffochbase’ss_config ... OK

Figure (3.30):Global Setting (Activate Parameter)
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ST7cc - Project settings

Server I File paths

Communication I"n"'.l"lnCIII .ﬂrc:hi\rel Config I Message Protocol I

— Server 1

Computer name:

Subscriber number:

IC:CJ NTROLROO

Server 2

Computer name:

Subscriber number:

——

Please enter Subscriber no.. Local 1D and Access
Foint of the new communication partner:

Subscriber no.: Local 1D

i 57 connection_1

Access Point:

ICP_H1_1:

Add Comnmnicaﬁm__

Mew .. | Edit | Delete ... | "
N
| [

Figure (3.31):Setting of local IPs, Access Point and Subscriber Number

(] Libray

0 Sinautsystem

2 5ubsciber?

G 18045
Tintake_ V127

Zintake 128

Jintake Y129

dintake pumpl

Gintake pump2

Gintake pump3

7 lfing_pump.pumpé
Bfifing_pump.pumph
9lifing_pump.pumpf
10ifing_pump. 130

11 lifting_pump. V131
12ifling_pump. 132

13 lfting_pump 133

14 lfting_pump. 134

15 lfting_pump 135

16 liting_pump 136

17 liting_pump 137

18 sidementation motor_22
19 sedimentation motor23
20 sedimentation motor24
21 sedimentation motor25
22 sedimentation 138
23 sedmentation Y139
24 sedmentation 140
& sedmentation 141
26 clarlocaratorv 121
&7 clarflocaratoriy 122

-] 28 clariflocastorv123
Ai@ 29 lanfaearatod V1

Figure (3.32):Received Digital Data

53

n

Pattner |2
(Object 1 Variahle

r Details Typical / Variable
Groupname  ikake_ Itemal WinCC-ariable [~

Location |

Patrier hame |Subscriber2

—

Byte index |D Bitindex |U Length IW

Aftibute name (127 Type IS_ Sublypeh_

~Message block detalk

Message |495 Trigger ID Id IX

Class Ermar Type (Alam

Message test Ia\lalmWa\velZ?

Comment

Aoply
changes
Undo
changes



File Edit Admin View ?

BN

(] Lbay
1 SnautSystem

2 Subscrber?

{1 BinldB S
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B Tintdke
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Figure (3.33):Received Analog Data

5. SCADA Configuration:

changes

Fattnes ‘2 Partner name ‘Suhscuheﬂ
Dbt |2 Vaihle |1

Detals Typical / Variable
Gioupriang [make._ Intna WLV anisble [~

Locaion ‘
Bute ey ’U_ Bitides ’U_ Lengh ’15—
Aitibute name [Py Tope |M_ SublypeF

Parameter biock detals

Bcktpe M LLran I ey 27000

LLvale {00000 UL vale 10,0000

Conpessin~ [HOM Intervlengh | Inlerestat |

Comment

brpl

Undo
changes

First Step: setting of startups of computer properties (alarm logging, tag

logging and graphic runtime) as shown figure (3.34)

Second Step: ST7 server from tag management as shown figure (3.35)

Third Step: generation of all tags from WINCC (edit then select complete

WINCC generation) as shown figure (3.36)

Fourth Step: generation tags to WINCCas shown figure (3.37)
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Iil |Ge1'1&|3]| Startup |F'alameter5 I Graphics Runtime I Pu.a"ﬂu‘nel
WinCC Runtime Start Up COrder:

Alam Logging Runtime
Tag Logaging Rurtime
[ | Report Rurtime

Graphics Funtime
[[[] Message Seguence Report /SEQPROT
[] User Archive

Additional Tasks Applications:

I Remove |
fi p —I

Do |
~ Eow..

Sequence of WIinCC tasks that ars started when the WinCC project is activated.

Figure (3.34):Computer Properties

Tag Management «| W ST7 server Find p
118 Tag Management Name Data Type Length |Format adaptation Connection [Group [address
m ﬁ Intemnal tags 1 |clari-flocarator_flow-meter21 |F\oatmg—pmm number 64-bit IEEE 8§ DoubleToDouble Subscriber? clariflocarator  2_5_0_3
g 5, SIMATIC 57 Protacal Suite | 2 |dari-flocarator_mator1 Binary Tag 1 Subscriber2 dlari-flocarator  2_1_0_32
= et | 3 |dari-flocarator_motor2 Binary Tag 1 Subscriber2 dari-flocarator 2.4 0.1
¥ NewConnection 1 | 4 |dari-flocarator_motor3 Binary Tag 1 Subscriber2 dari-flocarator 2402
g !! PROFIBUS | 5 | clari-flocarator_motor4 Binary Tag il Subscriber2 clari-flocarator  2.4_0_3
§! Industrial Ethernet | 6 clari-flocarator_motor5 Binary Tag 1 Subscriber2 dlari-flocarator  2.4_0_4
- !! SlotPLC 7] clari-flocarator_motor6 Binary Tag 1 Subscriber2 clari-flocarator  2_4_0_5
§! TP | 8 clari-flocarator_motor? Binary Tag 1 Subscriber? clariflocarator  2_4_0_6
. !! PROFBUS | 9 \clari-flocarator_motor8 Binary Tag 1 Subscriber2 clari-flocarator  2.4_0_7
10 |clari-flocarator_motord Binary Tag 1 Subscriber2 clari-flocarator 2.4 0.8
i §! e themel H clari-flocarator_motor10 Binary Tag 1 Subscriber2 clari-flocarator  2.4.0_9
T !! o Cannttiods [12] clari-flocarator_motor11l Binary Tag 1 Subscriber? clari-flocarator  2_4_0_10
3 §! it Bl |13 darifloca rator_motor12 Binary Tag il Subscriber2 clari-flocarator  2_4_0_11
& l 2 _14_ clari-flocarator_motor13 Binary Tag 1 Subscriber2 clari-flocarator  2.4.0 12
B 5! E clari-flocarator_motori4 Binary Tag 1 Subscriber? clari-flocarator  2_4_0_13
¥ SinautSystem |16 |lari-flocarator_motor15 Binary Tag 1 Subscriber2 dari-flocarator 2 4_0_14
¥ Subscriber? |17 |dlari-flacarator_motor16 Binary Tag 1 Subscriber2 cari-flocarator  2.4.0_15
=+ Structuretags | 18 | clari-flocarator_motor17 Binary Tag 1 Subscriber2 clari-flocarator  2_4_0_16
0[3 VALVE |18 | clari-flocarator_motor18 Binary Tag 1 Subscriber? dlari-flocarator  2_4_0_17
|20 |lari-flocarator_motor19 Binary Tag 1 Subscriber2 clari-flocarator  2_4_0_18
21 |clari-flocarator_motor20 Binary Tag il Subscriber2 clari-flocarator  2.4.0_19
22 dlari-flocarator_motor21 Binary Tag 1 Subscriber2 clariflocarator  2_4_0_20
|23 dari-flocarator_V121 Binary Tag 1 Subscriber2 clari-flocarator  2_1_0_26
|4 clari-flocarator_V122 Binary Tag 1 Subscriber2 clari-flocarator  2.1.0 27
25 |clari-flocarator_V123 Binary Tag it Subscriber2 clari-flocarator  2_1_0_28
26 |dlari-floca rator_\/124 Binary Tag 1 Subscriber? clari-flocarator  2_1_0_29

Figure (3.35):setting of ST7 Server
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5 Project path: <EMNZET.

File [ Edit | Admin

Wiewr -

Mew Station
Few Local TIM

Insert Subscriber Tres

Complete WiniCC Generation

Search ...

Create the project picture-typicals

Create the technical picture-typicals

Project Settings ...
Global Settings ...

F2
F=

Figure (3.36):Generation Tags to WINCC

 WinCC Configuration | °

File Edit View Help

Tag Management «| It ST7 server Find F

Tag Management  MNeme Data Type lLength Format adaptation  Connection |Group Address
Internal tags 67 intake_ 127 Binary Tag i Subscriber2 intake_ 2101
B |1 SIMATIC 57 Protocol Suite _@&_i_imtake_ﬂow-meter Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber2 2501
g0 mpr 69 intake_pump1 Binary Taq 1 Subscriber2 2104
87 NewConnection 1 70 intake_pump2 Binary Tag ) Subscriber2 22005
11 PROFIBUS zl_éwntake_pumpB Binary Taq 1 Subscriber2 2106
1 Industrial Ethemet 72 |intake_temp Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber2 2203
I ot pic 73 |intake_TUR Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber2 2202
o 74 intake V128 Binary Tag it Subscriber2 2102
11 PROFEUS 75 |intake_V129 Binary Tag i Subscriber2 2103
P __J’f;___?hﬁtmg_pump_\llal Binary Tag I Subscriber2 Iifting_pump ~ 2_1.0_11
” L NIt 77 liting_pump_ chlorine_ Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber2 [ifting_pump_  2.3.0.3
= i 26_5___}\\ﬂ\ng_pump_leve\-sensorZZ Floating-point number 64-hit IEEE 8 DoubleToDouble Subscriber2 Iifting_pump_ 2,701
L 79 lifting_pump_level-sensor23 Floating-point number 64-hit IEEE 8 DoubleToDouble Subscriber2 [ifting_pump_  2.7.0.2
el ‘t_j _E_U"H\ﬁmg_pump_temp Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber2 lifting_pump_  2.3.0.2
B-fl ST semer ji@hﬂmg_pump_ﬂowmeterZE Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber? lifing_pump ~ 2.6.0_4
-7 SinautSystem 82 lfting_pump_PH Floating-point number 64-bit IEEE 8 DoubleToDouble Subscriber2 liting_pump 2204
-1 Subscriber2 /83 lfting_pump_pressure-meter2 Floating-point number 64-bit EEE 8 DoubleToDouble Subscriber2 liting_pump 2703
E| \2‘3 Structure tags 84 lfting_pump_pump4 Binary Tag & Subscriber2 ifing_pump ~ 2.1.0.7
1% VALVE _@hﬂmg_pump_pumps Binary Tag 1 Subscriber2 [ifting_pump ~ 2.1.0.8
86 lfting_pump_pump6 Binary Tag 1 Subscriber2 lifting_pump 2109
ﬂjhﬂmg_pump_TUR Floating-point number 64-hit IEEE 8 DoubleToDouble Subscriber2 [ifting_pump ~ 2.3.0_1
88 lfting_pump_V130 Binary Tag 1 Subscriber2 lifting_pump ~ 2_1_0_10
89 lfting_pump_V132 Binary Tag 1 Subscriber2 lifting_pump ~ 2.1.0_12
90 lftina numn V133 Rinarv Tan i Suhseriher? [iftina numn— 71013

Figure (3.37):GenerationTags in ST7

Table (3.2): Hardware and Software Components Used
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No Item Code
1 TIMA4R-1E 6NH7800-4BA00
2 TIM 3V-IEAdvanced 6NH7800-3CA00
3 PC
4 Power supplyPS3075A 6ES7307-1EA00-0AAD
5 S7-CPU315PN/DP 6ES7313-5BF03-0AB0
6 MicroMemoryCard 6ES7953-8LF11-0AA0
7 Digital input module D116Xdc24V/0.5A
8 Ethernet cable
9 Digital output module D016Xdc24V/0.5A
10 Analogue input Al4/AO02Xb/8bit
SINAUTST7
11 Engineering Software 6NH7997-0CA50-0AAQ
Edition 09/2009
12 SINAUTST7cc V2.7 6NH7997-7CA15-0AAl
13 STEP 7 V5.4 SP5 6ES7810-4CC08-0YAS5
SIMATIC NETPC
14 6GK1704-1LW64-3AA0
software Edition 2006
SIMATIC
15 6AV6381-1BM06-2AX0

WINCCV7.2 SP2
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1The Result of Implementation
> Intake Process
» The status of Pump_1
When the soft starter of pump _1 is stopping, the pump cannot be working so

the result of pump_1 is default indicated by red color. See the figure (4.1)

Figure (4.1):Default of Pump_1

If the soft starter of pump _1 is starting, the pump can be working so the result

of pump_1 is running indicated by green color. See figure (4.2)

£
3 [Eosina 7 |
O
(O

Figure (4.2):Running of Pump_1
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» The status of electrical motor (V_127)

When the contactor of electrical motor (V_127) in the intake process isde-energize
the auxiliary contact usually is normal open so the result of (V_127) is default

indicated by red color. See figure (4.3)

Figure (4.3): Default of Electrical Motor_V127

if the contactor of electrical motor (V_127) in the intake processesenergize the
auxiliary contact usually is normal open will change to normal close so the

result of (V_127) is running indicated by green color. see figure (4.4)

127

Figure (4.4): Running of Electrical Motor V_127
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» The status of level sensor_21
The minimum value oflevel sensor_21 = 3.5 and the maximum value of level
sensor_21 =11When the value of level sensor_21 isless than or equal 3.5 or
more than or equal 1lindicated alarm. Nowthe value of level sensor_21 is = 3

so the result is default indicated by red color. See figure (4.5)

|Ie'u'el sensaor_ 21

~ @

000

Figure (4.5):Default of Level Sensor _21

Ifthe minimum value oflevel sensor_21 = 3.5 and the maximum value of level
sensor_21 =11 When the value of level sensor 21 is less than or equal 3.5 or
more than or equal =11indicated alarm. Now the value of level sensor_21 is = 8

so the result is running indicated by green color. See figure (4.5)

|Ie'u'el sensor 21

= @

000

Figure (4.6):Running of Level Sensor _21
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» The status of pressure meter_1

The minimum value ofpressure meter_1=1 and the maximum value of pressure
meter_1=3.5 When the value of pressure meter_1is less than or equal 1 or more
than or equal = 3.5 indicated alarm. Now the value of pressure meter _1is =1 so

the result is default indicated by red color. See figure (4.7)

| .
®

|pressure meter 1

Figure (4.7):Default of Pressure Meter 1

Ifthe minimum value ofpressure meter_ 1= 1 and the maximum value of
pressure meter_1=3.5 When the value of pressure meter_1is less than or equal 1
or more than or equal 3.5indicated alarm. Now the value of pressure meter 1 is

= 2 so0 the result is running indicated by green color. See figure (4.8)

|2.DDD
s [ .
®

|pressure meter 1

Figure (4.8):Running of Pressure Meter 1
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Table (4.1): Actual Value of Device Using In theProcessfromSoba Station

NO Device Name of process High value Low value
1 Level sensor 21 Intake 11m 3.5m
2 Flow meter_ 22 Intake 10000 m™3/hour | 0 m”3/ hour
3 Pressure meter_ 1 Intake 3.5 bar 1 bar
4 PH Intake 8.5 moles/liter 7 moles/liter
5 TUR Intake SNTU 1 NTU
6 Level sensor_ 24 Sedimentation 90% 30%
7 Level sensor_ 25 Sedimentation 90% 30%
8 Flow meter_ 24 Sedimentation 2500 m”3/ hour | 0 m”3/hour
9 Flow meter 25 Sedimentation 2500 m”3/ hour | 0 m”3/hour
10 Flow meter_ 23 Lifting pump 8500 m”3/ hour | 0 m”3/hour
11 Level sensor _22 Lifting pump 98m 45m
12 Level sensor _23 Lifting pump 98m 45m
13 Pressure meter 2 Lifting pump 6 bar 5 bar
14 PH Lifting pump 8.7 moles/liter | 7.5moles/liter
15 TUR Lifting pump 12000 NTU 500 NTU
16 Chlorine Lifting pump 4 mg/L 0 mg/L
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Table (4.2):Some of Input Module Using In Implementation

NO Input address Description
. 0.0 Electrical valve V_127 intake process
' (digital input)
2 10.1 Pump 1 intake process (digital input)
level sensor 21 intake process
3 PIW100 _
(analog input)
pressure sensor 1 intake process
4 PIW102 :
(analog input)
PH intake process
5 PIW104 _
(analog input)
level sensor 24 sedimentation process
6 PIW106 _
(analog input)
flow sensor 23 lifting process
7 PIW108 _
(analog input)
level sensor 23 lifting process
8 PIW110 _
(analog input)
pressure meter2 lifting process
9 PIW112 _
(analog input)
PH lifting process
10 PIW114 _
(analog input)
TUR lifting process
11 PIW116 _
(analog input)
Chlorine lifting process
12 PIW118 _
(analog input)
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CHAPTER FIVE

CONCLUSIONSAND RECOMMENDATIONS

5.1 Conclusions

The control center had been configured for authorized users at Khartoum state
water corporation center, for remote monitoring of water plant,
communications, and system diagnostics. The WINCC software also provides
real-time information on reservoirs water level, flow values, water pressure and
other mission-critical data, as well as reporting.

SCADA WINCC in each station and DSL router in the center and SINAUT

ST7cc for communication use for data exchange between two stations.

5.2 Recommendations

The SINAUT ST7cc. Would is useful to further for communication between
Khartoum state water corporation and more than sub-station using DSL or
GPRS.
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