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Abstract

Working of plant requires lots of automation and hence there are various subsystems
for its smooth operation. As wireless communication for SCADA system is a prac-
tical solution and is require for application when wired or line communications to
the remotely deployed unit is prohibitively expensive or it is too time consuming to
construct. In this paper I planned to present an approach for fault detection using
available SCADA-data from wind turbines. Systematic analysis of data indicated
clear distinctions between fault and no-fault conditions in relationships among sev-
eral parameters. For this I have chosen Indusoft web studio platform to work.

This thesis deals with the technical details involved in interfacing SCADA with PLC
in Wind Technology. It discusses the factors responsible for multi source and multi
channel data recorder by remote Data Acquisition feature (Database generation)
available in InduSoft SCADA that can record the data near the source of measure-
ment. This software has all most all driver connectivity facility which will help to
configure my PLC with InduSoft SCADA, by which data can transfer remotely. A
personal computer system performs all duties as programming and data display.
Also all channels will be synchronized and data acquisition occurred simultaneously.
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Chapter 1

Introduction

In recent years, Global wind Turbine installation and power generation from it has
been rapidly rising[1], due to technology used in wind turbine and the proliferation
of government policies supports the development of wind energy|[2][1][6], as discuss
in [3], wind energy is in the first place with the growth rate in renewable energy/[3].

The greater part of the wind turbines are three-cutting edge units. Once the wind
drives the cutting edges, the vitality is transmitted by means of the fundamental
shaft through the gearbox (bolstered by the course) to the generator. The generator
speed must be as close as conceivable to the ideal for the era of power. At the highest
point of the tower, collected on a base or establishment, the lodging or nacelle is
mounted and the arrangement with the bearing of the wind is controlled by a yaw
framework. There is additionally a contribute framework every sharp edge. This
instrument controls the wind power and some of the time is utilized as a streamlined
brake. The wind turbine highlights a pressure driven brake to stop itself when it
is required. At last, there is a meteorological unit that gives data about the wind
(speed and heading) to the control framework.

Principle of Wind Turbine is, it captures the wind and convert it to electrical
energy by using a generator. Once the wind drives the blades, energy produces and
transmitted to the generator via the main shaft through the gear box (supported by
the bearings). Wind Turbine foundation assembled on the top of the tower called
housing or nacelle. Alignment of the nacelle is controlled by a yaw system with the
direction of the wind. One more system used for blade called pitch system, control
the wind power and sometime used as an aerodynamic brake.

Benefits: Wind Power lies in its minimum operational cost over other resources

Wind energy becomes a viable solution for energy production, in addition to
other renewable energy sources[4][17]. As we know modern wind turbines are to-
tally controlled by computers which are totally safe. Also as wind is a clean source
of energy, power conversion does not pose any environmental hazard[5].

Power Generation calculations in Wind turbine
Power= (A)(p)(V)3
Where,



A= Swept area = p (radius)2 , m2
p = Density of air =1.2 kg/m3 (0.0745 Ib/{t3), at sea level, 20 C and dry air
V = Wind Velocity, m/sec [6].

1.1 Wind Formation

uh shines on land and water.
2. Land heats up faster than water.
2. Warm air over the land rises.

4. Cool air over the water moves in.

Figure 1.1: Wind Formation

1.2 Wind Turbine

Standard: A windmill catches wind vitality and after that uses a generator to
change over it to electrical vitality

e An average 600 kW wind turbine has a rotor breadth of 43-44 meters, i.e. a
rotor territory of somewhere in the range of 1,500 square meters.

e The rotor region decides how much vitality a wind turbine can collect from
the wind.

e Since the rotor region increments with the square of the rotor breadth, a
turbine which is twice as vast will get 22 = 2 x 2 = four fold the amount of
vitality.



e To be viewed as a decent area for wind vitality, a region needs normal yearly
twist velocities of no less than 20 km for each hour.

1.3 Turbine components

Main Parts

Blades

e Hub
e Nasccel

e Tower

Tur i SO s s

Figure 1.2: Turbine components

1.4 Description of the Components

Components:

Nacelle:
The rotor joins to the nacelle, which sits on the tower and incorporates the rigging
box, low-and fast shafts and generator.

Rotor:
The cutting edges and the center point together are known as the rotor.

Hub:
The center of the rotor is joined to the low speed shaft of the wind turbine.
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Figure 1.3: Description of the Components

Low-speed shaft:
The rotor turns the low-speed shaft at around 20 to 30 revolutions for every moment.

Gearbox:
The gearbox changes the low upsets of the rotor into high unrest for the generator.

High-speed shaft:
Drives the generator.

Transformer:
The transformer changes over the electrical power from low voltage (690 V) to a
higher voltage reasonable for lattice association normally 22kV or 33kV.

Anemometer:
Measures the wind speed and transmits wind speed information to the controller.

Blades:
Lifts and pivots when wind is blown over them, making the rotor turn. Most tur-
bines have either a few cutting edges.

Brake:
Stops the rotor mechanically, electrically, or using pressurized water, in crises.

Controller:

Begins up the machine at twist velocities of around 8 to 16 miles for every hour
(mph) and stops the machine at around 55 mph. Turbines don’t work at twist
speeds above around 55 mph since they might be damaged by the high winds.



Chapter 2
Introduction of SCADA

SCADA: Wind farm supervisory control and data acquisition (SCADA) system al-
low local and remote control of basic wind Turbine function and collect data from
the wind farm that can be used to analyze and report on the operational perfor-
mance.Interface unit communication with turbine controller and provide interface
the InduSoft SCADA system. It will require having local storage and processing to
make the system less dependent on the reliability of the site communication network.
The whole arrangement of SCADA system is shown below in figure

The site communication network can be on industry -standard protocol (Mod-
bus/ Canbus /Profibus etc. or Tep/Ip/ Ethernet Network)

2.1 Elements of SCADA System

Figure 4 demonstrates the significant parts of a SCADA framework. At the inside
is the administrator, who gets to the framework by methods for an administrator
interface gadget , which is at some point called ”"an administrator console”.The
administrator reassure works as the administrator’s window into the procedure. It
comprise of a video show unit(VDU) that show constant information about the
procedure and a console for contributing the administrator’s charges or messages
back to the procedure. Other cursor - situating gadget, for example, trackball,
mouse, or touch screen might be utilized. On the off chance that the framework is
extremely basic, it might be adequate to have an arrangement of enunciator windows
that copy the state of the remote procedure. Frequently, a capable of being heard
flag for alerts will be incorporated.

The administrator’s info gadget is typically a PC console, in spite of the fact that
guiding gadgets, for example, touchscreens and mice are picking up in prevalence.
For extremely fundamental frameworks, an arrangement of straightforward electri-
cal switches might be adequate. The administrator interface with the ace terminal
unit (MTU), which is the framework controller. A few enterprises utilize the ex-
pression "have PC” rather than MTU . Other utilize the expression ”server”. MTU
have PC and server can be thought to be exchangeable. The MTU in present day
scada framework is constantly in view of a PC. It can screen and control the field
notwithstanding when the administrator is absent. It does this by methods for an
implicit scheduler that can be modified to rehash guideline at set interims. For



instance , it might be planned to ask for a refresh from every remote turminal unit
(RTU) at regular intervals.

MTUs must speak with RT'Us that are found far from the focal area. A SCADA
framework may have as few as one RTU or upwards of a few hundred. There are
two basic media of Correspondence, as appeared in Figure 2-1: arrive line, which
appears as optical fiber link or electrical link and is either claimed by the organi-
zation or rented from a phone utility, and radio. In either case, a MODEM, which
Modulates and DEModulates a flag on the transporter, is required. Some substan-
tial frameworks may utilize a blend of radio and phone lines for correspondence.
One of the recognizing elements of SCADA frameworks is that their procedures
have a tendency to be straightforward. Therefore the measure of data moved over a
SCADA framework has a tendency to be somewhat little. Frequently 300 bps (bits
of data every second) is adequate. Aside from those utilized on electric utilities, few
SCADA frameworks need to work at information rates over 2400 bps. This permits
voice-review phone lines to be utilized, and this bit rate does not over-burden most
radio frameworks.

Normally, the MTU will have auxiliary devices (e.g. printers and backup mem-
ories) attached to it. These devices are considered to be part of the MTU. In many
applications, the MTU is required to send accounting information to other comput-
ers or management information to other systems. These connections may be via
dedicated cables between the MTU and the other computers, but in new SCADA
systems they predominantly connect in the form of LAN (local area network) drops.
In most SCADA systems, the MTU must also receive information from other com-
puters. This is often how applications programs, operation on their computers and

connected to the SCADA computer, provide a form of supervisory control over
SCADA.

Figure 4 demonstrates a RT'U and its different associations. As specified, the RTUs
speak with the MTU by a balanced flag on link or radio. Each RTU must have
the capacity to comprehend that a message has been coordinated to it, to unravel
the message, to follow up on the message, to react if important, and to close to
close down to anticipate another message. Following up on the message might be
an exceptionally complex method. It might require checking the present position of
field hardware, contrasting the current position to the required position, sending an
electrical flag to a field gadget that requests it to change states, checking an arrange-
ment of changes to guarantee that the request was complied, and communicating
something specific back to the MTU to affirm that the new condition has been come
to. As a result of this intricacy, most RT'Us depend on PC innovation.
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WU MODEM RADIO

OPERATOR

RTU #3

Figure 2.1: RTU and its various connections

2.2 SCADA Communication Protocols

Communication is very important in SCADA systems. Protocols implementation
avoid miscommunication also authentication errors. In SCADA system protocol
needed for transferring the data. Some of the SCADA protocols include Mod-
bus RTU, RP-570, Profibus and Conitel. These communication protocols are all
SCADA-vendor specific but are widely adopted and used. Standard protocols are
IEC 61850 (in which T'101 branched out), IEC 60870-5-101 or 104, and DNP3. These
communication protocols are standardized and recognized by all major SCADA ven-
dors. Many of these protocols is now improved and contain extensions to operate
over TCP/IP.

Three of the most important parts of a SCADA system are Master Station, Re-
mote Terminal (RTU, PLC, IED) and the communication between them. In order
to have good communication between them, there must be a communication proto-
col. DNP3 and T101 are two of the most common protocols today. It is important
to determine which protocol should be applied if you are planning a SCADA system.

These two open communication protocols that provide for inter-operability between
systems for tele-control applications. Both are now competing within the world
market. DNP is widely used in North America, South America, South Africa, Asia
and Australia, while IEC 60870-5-101 or T101 is strongly supported in the Europe.



2.3 Wireless SCADA Communications

SCADA frameworks are made out of four noteworthy parts: the ace station or the
focal controller, ple/rtu/ied (conveyed in remote stations), fieldbus and sensors. The
design of SCADA framework that replaces the fieldbus with remote correspondence.
Alongside the fieldbus, this setup is stretched out to the Internet. This setup is
comparable with a private system so that exclusive the focal controller can have ad-
mittance to the remote resources. The focal controller likewise has an augmentation
that goes about as a web server so that the SCADA clients and clients can get to
the information through the SCADA supplier site.

RTU

Wireless Access

Point '_g
| gg' ﬁ IED

A

PLC

Controller

PLC

IED

Figure 2.2: Wireless SCADA

AS the framework advances, SCADA frameworks are coming in accordance with
standard systems administration advances, Ethernet and TCP /IP based conventions
are supplanting the more established restrictive measures. Albeit certain qualities
of casing based system correspondence innovation (determinism, synchronization,
convention determination, condition reasonableness) have confined the appropria-
tion of Ethernet in a couple particular applications, most by far of business sectors
have acknowledged Ethernet systems for HMI/SCADA.



Chapter 3

SCADA Requirements in Wind
Turbine

The Whole Planning Done for SCADA Network is done like this:

Wind farm supervisory control and data acquisition (SCADA) system allow local
and remote control of basic wind Turbine function and collect data from the wind
farm that can be used to analyze and report on the operational performance.

Interface unit communication with turbine controller and provide interface the scada
system. It will require having local storage and processing to make the system less
dependent on the reliability of the site communication network.

The site communication network can be on industry -standard protocol (Mod-
bus/Canbus/Profibus etc or Tcp/Ip/Ethernet Network) The system can run on
Windows and can be built from software components using standard,open interface
(e.g OPC,ODBC,or web technology). All user access will be through standard Web
browsers, allowing multi-user access and simple remote access without special soft-
ware.

System should have extensive reporting facilities that allow users to build customized
report from standard, verified options. Report can be created on demand or can
be scheduled and delivered by email. This includes the facility for automatically
generating daily, weekly, monthly and annual report.

3.1 System Components

The SCADA system is divided into following components:

1. Turbine controller interface
2. Site Network

a. site server

b. Physical layer



c. Protocol
3. SCADA server
a. SCADA server
b. Database
c. User interface
d. Querying and reporting process

From technical point of view, the site network and the method of interfacing to
the individual turbines are key to success of SCADA system.

Site Network- Physical Layer

Network is generally considered in term of physical layer and the protocol layer. The
physical layer is the actual media for the network and the signal levels used. The
protocol layer is how the physical layer is used to actually exchange information.
Fiber optic based Ethercat is the best option among different physical network op-
tion available (Multi- drop RS485 or Fiber optic daisy chained)

Site Network- Protocol Layer
TCP/IP Would be ideal choice, which is used as the network protocol with fiber
optic based Ethernet.

Server

The SCADA Server is the central PC for the system. In Practice, there can be
number of servers for a particular site connected over local area network (LAN, as
installation increase at site.

Each server should be operated independently of the others to achieve scalability of
system and no single data flow bottleneck, limit the loss of functionality only for
that server as other server will be unaffected.

The SCADA server to use Windows Network System. Each SCADA server to runs
a number of processes, namely,

e Modbus server to handle communications over the site communication network
e A SCADA service will control the polling of the site communication network

e ODBC compliant Data base to store all data recorded from the system

A database querying and reporting module

A User interface module

A daily task process to perform routine tasks such as creating daily summaries
of data, checking data for obvious errors and tidy /backup tasks

10



Chapter 4

Introduction of Indusoft Web
Studio

InduSoft SCADA: SCADA is the technology that enables a user to collect data from
one or more distant facilities and to send limited control instructions to those facil-
ities[7].

InduSoft web studio is HMI/SCADA software which is very easy-to-use, power-
ful, and affordable. It is used for PCs, industrial panels, embedded and mobile
devices. InduSoft have extensive reporting facilities that allow users to build cus-
tomized report from standard, verified options. Report can be created on demand or
can be scheduled and delivered by email. This includes the facility for automatically
generating daily, weekly, monthly and annual report. It can Design the application
in an integrated development environment and deploy/run it on multiple platforms,
including any current Microsoft operating system- Windows CE/Mobile, Embed-
ded, Desktop and Server Editions, Linux, VxWorks, among others[8]. Design the

Figure 4.1: Introduction of Indusoft

application in an integrated development environment and deploy/run it on multiple
plateforms; including any current Microsoft operating system- Windows CE/Mobile,
Embedded, Desktop and Server Editions, Linux, VxWorks, among others.

11
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Figure 4.2: Indusoft Web Studio

4.1 Main Benefits

Competitiveness
e Support for manufacturer-independent platforms provide unique flexibility.
e Remote diagnosis with built-in-security feature allows efficient data analysis

e Open architecture empower the integration to different system

Figure 4.3: Competitiveness

Databases

Productivity

Mobile solution provide online data anywhere.

Database integration allowed to web thin client charts provide meaningful in-
formation in reports, such as OEE, which drive actions to optimize the process

Alarm management system reduces the time to fix abnormal condition.

12
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Figure 4.4: Database

Cost management
e Most cost-efficient tool in the market.

e Intuitive single development interface reduces the development, deployment
and maintenance cost.

e

Figure 4.5: Cost Management

TwinCAT software: : TwinCAT I/O supports many PC fieldbus card from
various manufactures, so by using it, more than one fieldbus card can be operated
in a single PC. It supports the master and slave functionality depending on selected
fieldbus card. TwinCAT 1/0O includes the TwinCAT real time system for operating
the fieldbus [9], which is helpful in our purpose.

TwinCAT PLC offers all the 6 languages (IL, FBD, LD, SFC, ST and CFC) in
the IEC 61131- standard and has a powerful development environment for programs
whose code size and data regions far exceed the capacities of conventional PLC sys-
tems.

Programming Languages
e Ladder diagram (LD), graphical.
e Function block diagram (FBD), graphical.
e Structured text (ST), textual.
e Instruction list (IL), textual.
e Sequential function chart (SFC), graphical.

Hardware Description
A programmable logic controller (PLC) is a very common industrial control system
which is used to control output device based on data received from input devices,

13



such as sensors, processing it then send command to actuator such as motor. Also
PLC is an important component in an Industrial control system (ICS) system|[10].

Figure 4.6: BECKHOFF CX1020 Controller panel

The CX1020 Industrial PC becomes a powerful IEC 61131-3 PLC in combination
with the TwinCAT automation software with up to four user tasks. Several servo
axes can be controlled by required cycle time. It also executed the motion control
tasks. Even special function can be realized such as flying saw, electronic gearbox
and cam plate.

Also it has a visualization facility where we can create symbols to see the
whole program in simple way or we can make the judgment by seeing the out-
put very easily. The CX series systems of Embedded PCs Beckhoff form a top-hat
rail unit in the control cabinet with combined PC technology and modular 1/0O
level. The CX1020 version with higher CPU performance extended the CX prod-
uct family.Direct connections of Bus Terminal and EtherCAT terminal are enabled
by CX1020.EtherCAT property as a fast I/O system EtherCAT has optimum in-
teraction with the CX1020 Embedded PC, for this purpose Embedded PC was
developed. In EtherCAT operation, two Ethernet interfaces of the CPU module are
not intended. Via the EK1110 (EtherCAT) extension terminal the EtherCAT con-
nection is established. The CX1020 offers the same functionality as large industrial
PCs offers with the TwinCAT software from Beckhoff as atop-hat rail IPC and in
conjunction. In terms of PLC with minimum cycle time of 50 s, up to four virtual

14



[EC 61131 CPUs can be programmed with up to four tasks each .PLCs are also
used for cyber security attacks. These can be classified into communication proto-
cols improvement and firewalls, filtering methods, DMZ However, unlike typical I'T
systems, it is impractical and cost-effective to embrace several layers of mitigation
due to performance and availability considerations.

PLCs are commonly found in SCADA system as field devices because it contains
a programmable memory. PLC uses the user programmable interface and allows a
customizable control of physical components.

15



Chapter 5

Introduction of Indusoft Work
Window

After installing the Indusoft software, it will open the window like shown below,
where all the option is available to generate the new project and all the work will
be done in this window

Indusoft Screen Window

I
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m:_.;.-' B d Se:n'.ic'r'l 1 A | A Test Q_'t Pushingtton B Y W ' ¥ Command sh| Test Suafa L 28 Resice
—l-l - =1 = Fotaha

~& J - | 0 Disakes 0rag $E - M| L) et Bon |9 Checomox Hl

Abriputes - Soiph arge i Data Symboly
B | 2 Aepiece - (e ) | Wl enton @ Ramo Button [l opjects- -]
Sresn E£diting Shape: Active Chjects Lirasies Arsmation:
Progect Baplores A X B Screenz x
= M Project: buborialAPP
k-, Soess
|, SaeenGroup

@ |, Thinients
k-, ProjsccSyrbos
! Graphios Soipt

E itk

104 Leouk

okl W Graok | Tacks Jsicomm 4 0
Databaze Spy U X QOutput
TapfExprassan Uslus Juslky  Corbnuous A
Tinz 16:27:43 GO0 F
Date RETET ) GO0 1
tris. SCADW TeGenersr. 2 GO0 1|
] v

Figure 5.1: Indusoft Screen
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5.1

Indusoft Developed Screen

B Offeen [Faanuan] RS

Figure 5.2: Developed Screen

Here, Developed Screen in InduSoft A/C to Wind turbine is shown below, where
all the symbols has configured with variable. All the variables configured are also

listed in above figure.

5.2 Variables Tagged in Indusoft

SCADA_Tx.General.backResst
SCADA_Tx.General backService
SCADA_Tx.General backStart
SCADA T General.backStop
SCADA_Tx.General.bPitchConvstop
SCADA_Tx.General, ifw ailability
SCADA_Tx.General.iBrakeProgram
SCADA_Tx.General, iOpMode
SCADA_Tx.General,|YawProgram

EFREERLLaLaLy

SCADA_Tx.Genersl Mean_Meteo_WindDir
% SCADA_Tx.General rCosPhi

[ ScaDA_Tx.General rCosPhiMean

% SCADA_Tx.General rFrequency

[N SCADA_Tx. General FFrequencyMean

N SCADA_Tx. General rGearboxSpeed

PN SCADA_Tx. Gereral rGearboxSpesdMean
[ SCADA_Tx.General rGeneratorPower

m SCADA_Tx.General rGeneratorPowerMean
¥\ SCADA_Tx.General rGeneratorPowerSet
ﬂ SCADA_Tx.General,rGeneratorSpeed

F¥ SCADA_Tx.General.rGeneratorSpeedMean
¥ SCADA_Tx.General rGeneratorSpeadset
¥¥ SCADA_Tx.General tGridPower

% .SCADA_Tx.General rGridPowerMean

% .SCADA_Tx.General rHUbCabTemp

% .SCADA_Tx.General rHubTemp

% ScaDpa_Tx.General rMacCabTemp

% scapa_Tx.General.rNacTemp

% SCaDA_Tx.General.rOubdoorTemp

% . SCADA_Tx.General rRitchanglel

% scapa_Tx.Gereral rRitchangle2

% scADA_Tx.General. rPitchangle3

[ SCADA_Tx. General iPitchAngleLimitation
[ SCADA_Tx. General FitchAngleMean
A SCADA_Tx General rPitchAngleSet

[N SCADA_Tx, General rPitchControllerOutput
[N SCADA_Tx, General rPowerCoefficient
% scapa_Tx.General.iRotorspeed

¥ scaDA_Tx.General . rRotorSpeediean
F¥ sCADA_Tx.General.rSiteroomTemp

% scaDA_Tx.General.rTipSpeedRatio

¥ scapa_Tx.General.rvokage

% . 5CADA_Tx.General rwindDirection

% 5CADA_Tx.General rwindDirectionMean
% sCADA_Tx.General rwindSpeed

[ SCADA_Tx.General rindSpeediean
[ SCADA_Tx. General rYawPosition
SCADA_Tx.Genaral, sActivelocation

[, 5CADA_Tx.Gereral sactiveliser

I SCADA_Tx.General safet 1_oh
.SCADA_Tx.General sBrakeProgram
SCADA_Tx.General sOpMode

JSCADA Tx.General,sSystemTime
.SCADA_Tx.General. s¥awProgram

Figure 5.3: Variables tagged in Indusoft



5.3 Trends in indusoft:

LR E LR |’

.:lnn FOUG = ERAT S (LTI T TR e B AR O NG = 110007 S
m TR RELT 1.r

liqun.-l:li! Sl [ B R (CTTH llﬂllliHP AR O NG = 110037 S

- .m_

Figure 5.4: Trends in Indusoft

5.4 Some Important Symbol Description

1. Wind direction indicator

{#TurbineName: “Turhlneﬂame“}

.47 .

Wind: {Format|

Sl e

5 Ofiset: {Format| 578227

_I
Figure 5.5: Symbol Description

Name: Wind direction indicator

Custom Properties: TagName(wind direction) or NacelleDirectionTag, WindDi-
rectionTag, TurbineName

Range: - 0-360

Description: Two different wind direction indicators. One with wind direction
only, the other with wind direction and nacelle direction with automatic offset cal-
culation

Notes: Requires Enhanced Graphics to be turned on under Project -Viewer

18



Ideas for improvement:

e Different colors

e Add a display for wind speed

2.Slider Multi Color-01.sym

Figure 5.6: Slider Multi Color

Name: SliderMultiColor 01 sym

Range (if applicable): +/- 999 (maybe more)

Description:

This symbol displays a sliding display that shows the value as it changes value. The
user can slide it to change the value

Notes:
1.These are made of 100

2.This symbol was created primarily for use on a PC running on a desktop or
server operating system, but with some slight modifications, can be made to look
great on Embedded Operating Systems. You will should have Enable Enhanced
Graphics turned on in the Project-Viewer settings.

3.The developer can set the number of decimal points to display within the

indicator. The developer needs to test to ensure the desired values are displayed as
you add more decimal points
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Chapter 6

Interface between Scada and
TwinCAT PLC Software.

Interfacing the SCADA with TwinCAT is very important steps for this project; here
some basic steps are mention. That steps are taken from references.

STEPS:

Project— CommunicationConfigure— AMS Id— Add
After following these steps Window will open as shown in below figure.

q: Contgure the projecd communmcabion behavior, these sethings can optimize the
S project performance

'
Al Information

1 | Sptions
L TR Profosding s ror servsr
i ki ek Prit Sarel Festod (ma): Timaoin when BEaciRng on FeToie
1234 1na o0 me
Preferences ¥ 3
EErﬁtﬂa kireary cortsol Tim=oul wwhien ezscuting on local
1000 me
1
Criver ared OFC Send every state il
Tag krlegration a Execation Ersronment
Sourcs: |DEV e 3007
[ Aok ” Renove I Condigure.. | jEl:bﬁlh File Compression

BB TwinCAT Interface Confipuration

TwanCAT PLC
AMS Bt 1D

127 2R5.55111

1. RBuneTime Systam [Fort: 300]
) 2 Run Time Sysam [P 317]

Spmbol File:

1 2 BureTime Systam [Pk 321]
1 4, BureTime Systam [Faik 331)

Figure 6.1: Configuring Twincat
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After configuration completed, shown the all value tagged in SCADA developed
screen from TwinCAT, which is shown below in figure6.2 also shown the value vari-
ation through Trending in figure 6.3

Copy the AMS Net ID like this

TwinCAT System Properties

Local Conmpeter

AME Met|d

Femote Camputars

£%_0D5548
£3¢_0DE54C

| Bidd | |_Herrm'e| j_anBtiesJ

[ ok [ comesl ]| ccni

Figure 6.2: AMS Net ID

Tag Integration Source E'

TYPe!  Integrated | | JAdd |

Provider:  TwincaT

MName: -DE.-'

TAG Prefiz: | DEV

Figure 6.3: Tag Integration Source
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6.1 Indusoft Run Screen

7-09-2016 11:17:

Figure 6.4: Indusoft Run Screen
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6.2 Trends Run Screen

LaumEm

.00 | 30000 Winal Spead Wind Speed mean

LIER X 1]
09:23:54 049:24:54
imﬂgqmg w iugg;:ﬂ ] “---ﬂ“m-l 000 |09:08:2016 ~ | 09:24:54 3
" =
(IR !_lle: i g Mean _'U'-‘l_iL!e._ I.f!mlnimm_

04:23:54 09:24:54
& i i ) |
09087016 + |09:23:54 5 | Duration: | 00:01:00 09062016 | 09:24:54 3

Rotor Speed / mean Value Generator Speed / Setvalue Generator Power / Mean' Set Value

200000
000

2000.00
0.00

200000

.00

2000.00
000

Figure 6.5: Trends Run Screen
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Chapter 7

Report Generation

To generate Report through SCADA, need to follow some steps given below.

Steps: Tasks — Double click on Reports — Insert — Window will open
like this..

here easily can write things which need to show in report also it has a link with
word file where all the data or information will be shown, while configuring the
report generation file we can decide the file format, The format as required, can
be written here in this window, the same page will display along with the InduSoft
run screen. Now, To Developed Report screen, take one button properties give
some name command type: Built in Language then tag the variable and give the
expression from help window.

Take 2nd Button in screen (for viewing the report): properties some name or
view report hyperlink in URL type the location of ms or word file.

To display the report page, we just have to click the button view click, the report
page will display.

Here we can write what we need to show in report or we want to be written in
word file. The format we required , we can write it here in this window, the same
page will display along with the indusoft run screen.

‘oject Explarer o X 2] report &/ reporep x
= % Project: tutorial.AP
+ Alarms
|, Trend Descrption: Oplions
i Recpes [ Disk Append
Reports Unicode
& asfgh: report | QuputFiie: | { Reportiiame) ixt EGLRTF fie :
9 repo: Report T - [[] Lock Value into the {T ag/Exp} length
« report; Report
i reports: produ
| Math Production Report
#- |, Seript (Date)
Scheduler (Time)
|, DatabasefERP Work item Good Target
1-1 Good Parts[1] Target[1]

Figure 7.1: Report Generation
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Below shown figure is for Database spy status bar, where have tagged our targets
in 1st one and in 2nd one we have tagged our Good parts

aG... ... @Tﬁc_ I

Database Spy

Tag/Expression Yalue Quality  Continuous
Target[1) 0 GOOD
Target[2) 0 GOOD
Target[3] 0 GOOD
Target[4] 0 GOOD

O]

Figure 7.2: Database Spy Status bar

Now, To Developed Report screen, take one button — properties — give some name —
command — type: Built in Language — then tag the variable and give the expression
from help window as shown below

Conterits lndex | Seaich | | optNumOr iencation parameter; and it does not 1
T in e kewssord 1o Find:
[repart Returned value
poject tags and classes -~ r T
sy ard pemonarg dusing e ke Valua Description
assigning to.a trend group duing man ime
colirling [a] Success
gensrsting a listof . .
gelting alaim cw-d_l-:n;qunu Ty lirne 1 scrFunction i configured with a n
Qettng tag properhss g e
gelting Ilna:;uﬂd Group mr:z_-mﬁrr-a 2 scrFfunction does not contain “:%
FEMOYIg m corsdilons g b
fﬂf‘;ﬂﬂrﬁlﬁﬂ & trend 9":? WW‘.’: tin 3 serFunction contains an invalid ou
s m ™m cmﬁm_ L] A Lp - NLE gl
H’?““\DMMD DH'WM’ dhuting run brne: 4 Background Task iz not running (Sed
oject Wizard dalog
Z‘J*:“::“ ﬂbg'fﬂ 5 Disk error {e.g., disk full, read-only
uick Access Tookar
customizing & Specifed Report worksheet does no
Radio Button object
Eg;dmxm Tip: The Background Task must be running in ordy
Recipe Furclion will not be executed and the function will return t
Rectangle obyect Exacution Tasks.
RegSavelE funclicn
ReladdppFiomSesver unchion
remainder
rmpmale sger Examples
Remobe Agent
wilalbrig I
remobs mansgement Tag Name Expression
Emvuﬂsu funchicn RSValaiaS | "Disk:Repoctl.cep”™ |
FiesetBit furclion Report{ "PrniReporcZ.cep”, O )
ReseiDecimafointsT sble funclion Report{ "Pen:Repere3.rep”, 1 ]
B eleidel Repore{ "Pdf:Reporel.cep” )
Comm e brman, s s

Figure 7.3: Report Screen Development
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*On Down | Gindwhile | On Up |

SEEEEEEEEEEE

Exprasson
Report] "Tisk Report! rep. .

2nd Button in screen (for viewing the report): properties some name or view

Figure 7.4: Report TXT

report hyperlink in URL type the location of ms or word file.

] screen2 o Reportl.rep

........... ] ]
.......... .
L |

. Report

) Croee.

B Object Properties

Hink: | HyperLink
Hypedink Type: |(other] %

URL: | D:WvOTSMA FILEveportZiConfigireport] 1
Disable: |

Figure 7.5: 2nd Button in Screen
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7.1 Run Window of Report

To display the report page, we just have to click the button view click, the report
page will display.

B3 Project Mame -

repor rapor=esssassgs
TXT

B repo - Motepad
Fie Ed& Format Wiew Help

Froduction Report

................. Lot
wiaw Time
report work ftem Good Target
wWl-1 Gaod Parts[1] Target [1]

Figure 7.6: Run Window of Report
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Chapter 8

Database Generation

Quality or Property of Database is depend on keyword selected in alarms while
generating, it just a function used as per our need.
Alarms

Alarming is a key component to HMI/SCADA
Online/Historical storage and retrieval

Alarm Worksheet configures tag alarm properties
Alarm/Event control object

Display Historical and Online Alarms

Events

8.1 Descriptions in Alarm:

HiHi: Alarm limit when tag value is too high: generates an alarm message
when tag value is equal to or gretor than the HiHi value

Hi: Alarm limit when tag value is high: generates an alarm when the tag
value is equal to or gretor than the Hi value

Lo: Alarm limit when tag value is low: generates an alarm when the tag value
lower than or equal to the lo value

LoLo: Alarm limit is too low: generates an alarm when the tag value is lower
than or equal to LoLo value

Rate: Determines the speed of variation rate for a tag.

28



Deadband Value & Time

HiH

Deviation
Setpont

Lo

Lolo

Figure 8.1: Speed of Variation Rate

8.2 Alarm Worksheets

e Up to 255 Worksheets

e Up to 32000 Rows

roject Explorer o x

4-% Project: trial APP
4, Alarms

-1, Trend

|, Recipes
Reports
ODBC

Math

-, Seript

----- . Scheduler

b |, Database/ERP

=l m.. M ALARMOOLALR X

Figure 8.2: Alarm Worksheet

Now in Work window of Indusoft we have to design like that:

e We have to take one slider and one Alarm.

Pleseriptions Colars in Alarm Contrals
Group Mame: E:abtl.e
- - civation
Jdb] ’ Email Settings... ] ’ Advanced... ] G ,i l? EG
On Line Histary Acknowledgment
Display in Alarm Controls Save ToDisk FG | ~ |l ~ BG
o i -
QCK [RzEpEe [ Generate &ck Meszages Mormalization
eep FG (]~ |~ BG
[]5end to printer [ Generate Mom Messages
Tag Mame Type Limit Message Priority  Selection
‘%, Filter text & | Filtertent | Filter text ‘2 Filter |4 Filter te
1 temp1 Hi - 90.000000  high 0
2 temp1 Lo e 10.000000 low 0
HiHi =
* HiHi =

e In slider we have to set the limits for higher and lower, as we given in Alarm

Work Sheet

e And same way in Alarm.
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Main Window of Alarm

4 - Project: tria. APP
a Screens

1= 3user

main.scr B .
Screenl scr Co Lo ﬂ ELabel:"Exit'|. |
Screen2 scr

[ Screen2-opt.sc

I Screen2-optl.s

100%

I trend.scr
Screen Group

Thin Clients 50%: . . . . . . . . . . . . .
Project Symbols — 1/, Activation Time Tag Name Message
i =] Graphics Script = A
i.[[i Symbols 0% —| ™
(5] Layout % N
ia
‘ n L3

Figure 8.3: Alarm Window

Run Window of Alarm

Activation Ti... Tag Name

Message

10312016 11:37:48  tempi

Figure 8.4: Run Window of Alarm
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8.3 Database Configuration

Now we need to generate the Database and Alarm History in notepad, MS Office or
any other form For that we need to configure the Alarm work sheet of InduSoft with
the MS Office. No of time we will Run the InduSoft Window, The Output Data
will be Stored in Word File, By which we can see the Data history, It also stored
the value with time so that we can easily predict also, can store the data as per our
Wish, like in mean value of each one hour or in average.

Now we need to generate the Database and Alarm History in notepad or MS

Office. For that we need to configure the Alarm work sheet of Indusoft with the MS
Office.

Steps to configure, is shown below:

Li [ <+ ] RS It @ T k= D 0 & (2
nformation Options Communication Viewer Preferences E-Mail/FTP Service | Configure Log  Access || Web  Mobile Mobile Access
i Project Settings =
I Information [ | Confoure default database, alamm/event database, and target system
. x m.. 8 ALARMOOLAIR & acr. | || options - N I
SLAPP B " Default Database Configuration
Description || viewer Target system
dbtrend _ Sellings
Communication Windows Local Interfa
History Format: Database:
Database Configural] | Preferences P E———
strend [potaese -] 1 pealnieraes UM ection sting: Provider=MicrosoftACE.OLEDELT20,C [ |
Save On Trigger: Second
User name: s
Alarm History and Even | £ Data Link Properties
‘:”; History Format: Password
g 1
Tag Name Database ¥ |  Retwlintervak 1| [ Provider | Conmection | Advanced [A1 |
History Life Time (d
Q Fitter text e me (days} = Specty the following to connect o this data
1 lrendA 1. Enterthe data source and/or location of the data:
er 2 trendB Data Source: op“mehul‘trial\databasetrend accdb
/ERP 3 [rondC Default Database... | | Performance Control .
. Lacation:
* 2. Enterirfornation to log on to the server: | Microsoft Data Link L
= Use Windows NT Integrated secu
. @ Use a specific user name and pa: oy .
ou Test connection succeeded.
* User name Admin —
Password:
(4] Bk password ] Alow s

Figure 8.5: Database Configuration

No of time we will Run the Indusoft Window, The Output Data will be Stored

in Word File,

By which we can see the Data history,

It also stored the value with time so that we can easly predict,

We can store the data as per our Wish, like in mean value of each one hour or

in average.
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After Configuration Generated Datasheet

All Tables |«

TRENDOO1 % - |Al_Message - | Al Ack

1 TRENDOOL : Table L v 985 templ low -1

ALARMHISTORY = || 11/4/2016 4:37:24 PM 985 templ low -1

5] ALARMMISTORY: Table L | 11/7/2016 4:27:01 PM 800 templ low -1
L | 11/17/2016 3:18:09 PM 934 templ low -1
| 11/17/2016 3:18:09 PM 934 templ low -1
|| 11/17/2016 2:22:28 PM 898 templ high El
| 11/17/2016 3:22:36 PM 884 templ low -1
L 11/17/2016 3:22:44 PM 997 temp1 high -1
L 11/17/2016 3:22:49 PM 114 templ low -1
L | 11/17/2016 3:22:49 PM 553 templ low -1
L | 11/17/2016 3:22:49 PM 353 templ low -1
L | 11/17/2016 3:22:49 PM 553 templ low -1
| 11/17/2016 4:46:30 PM 10 templ low -1
|| 11/17/2016 4:46:48 PM 787 templ low El
| 11/17/2016 4:46:53 PM 33 templ high -1
L 11/22/2016 4:17:35 PM 168 templ low -1
L 11/25/2016 5:18:15 PM 769 templ low -1
| 12/3/2016 3:10:40 AM 288 templ low -1
L | 12/3/2016 3:13:41 AM 223/ templ high -1
L | 12/3/2016 3:13:48 AM 147 templ low -1

Figure 8.6: Datasheet

8.3.1 Trend in database

In Database Generation We can also add Trend, for that we have to put the variable

RN R R R R R R R R R

- | Al Active - |Al _Tag Valu -

o o 1
0 0 1
0 0 1
0 0 1
0 0 1
92 82 1
10 18 1
91 80 1
8 20 1
0 0 1
0 0 1
0 0 1
6 77 1
4 27 1
91 14 1
0 0 1
0 0 1
0 0 1
92 34 1
20 1

in Trend worksheet, here we have taken three varible and for them three slider.

Project Explorer o x

4 - Project: trial. APP

4, Alarms
e Al 1:
a |, Trend

gﬁ 1: dbtrend
----- |, Recipes
4|, Reports

Lisd ac heur

ODBC

Math

Script
Scheduler
Database/ERP

(7] TRENDOOLTRD

Al_Prev_Tag - | Al _Group - | Al_Priority - |Al_Selec

Do o000 D 0000000000000

Deszcriphion:

dbtrend

Higtory Format:

Database - [ Databasze Configuration... [ Advanced...
Save On Trigger: Second Save On Tag Changs
Tag Mame Dead Band Field
Q, Filter text Q Fittertext | Filter text

1 trendA

2 trendB

3 trendC

*

*

Figure 8.7: Trend Worksheet
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This is the Screen Developed for Trending

EEH IKENUUULL TKU == TTend X

] u a

100%_| oo aRdEeeuEsLe XEHODE E A :
= C 100,00
w0 Jil“he'”f*“f_ o
% | 1w
1005 ol
= = S W 10000
50% —| 5ou, — R

o | aE= Rt I S S S S S S S

OSRBRE T 12032016 + 0628110 Dirationiz. 00:01:00 .0 1200302016 = 06:29:11 L -

P ——— D

Figure 8.8: Trend Screen

Run Screen for Trend Database

100%_ DoraRareauEp s+ XE@DMEZ &
= 100.00
50% —
0% gl Exit 0.00 /
,W 100.00
100%; - 0.00 !
= — 100.00
50% — 50% —
1 O i = 0.00
’W 1Y% 12:01:55 12:02:55
] = r
/0372016 | 12:01:55 = Duration: 00:01:00 12/03/2016 + 12:02:55 =

-

E|

-

X & = E+ Label Current  Cursor
MIBEANT 21.00
RiEEaN" 53.00

Figure 8.9: Run Screen for Trend Database
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Generated Database for Trend value
Data saved here per second, we can change this setting and generate as per our
Requirement

‘G Security Warning Certain content in the database has been disabled

All Tables ~ «||Z] TRENDOOL

TRENDOO1 e Time_Stamp e_Stamg - trendd - trendB - trendC - | Add New Field

25 TRENDOOI : Table | 4 194 0 0 0

ALARMHISTORY ¥ || 11/4/2016 5:22:24 PM 189 0 0 0
|| 11/4/2016 5:22:25 PM 188 0 0 0
|| 11/4/2016 5:22:26 PM 189 0 0 0
|| 11/4/2016 5:22:27 PM 186 0 0 0
|| 11/4/2016 5:22:28 PM 186 0 0 0
|| 11/4/2016 5:22:29 PM 183 0 0 0
|| 11/4/2016 5:22:30 PM 182 0 0 0
|| 11/4/2016 5:22:31 PM 180 0 0 0
|| 11/4/2016 5:22:32 PM 177 0 0 0
|| 11/4/2016 5:22:33 PM 175 0 0 0
|| 11/4/2016 5:22:34 PM 182 0 0 0
|| 11/4/2016 5:22:35 PM 173 0 0 0
|| 11/4/2016 5:22:36 PM 170 0 0 0
|| 11/4/2016 5:22:37 PM 171 0 0 0
|| 11/4/2016 5:22:38 PM 167 0 0 0

Figure 8.10: Trend datasheet
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Chapter 9

Communication between SCADA
and PLC hardware

First of all we have to communicate with software PLC program with Hardware
PLC

Steps:

Stepl: Twincat PLC Manager system

B Fook Tenicar ..

= Lo vy

resk LENE ~*

B8 FLc condl L

45 Feaime Smbngs oS
Faoder ¥

Sveban ¥

= >
FLC v

L
= B properties
4 Untided L= ..

Step 2:

3 Pl Lok ocbors iew Opbors Hein

= LR ) LRS-
o =5 .
4 WA ot ration Geneisl | doct Seitings
r BB Carm - Confizursbon
= B 110 - Covfiguraton it
E B 1) Dericee e AT Byt Manager [ Cooces Tamge: | I
ﬁ B Manainas 2 D 25 —
i TwinCal PLC
E v2.11 [Build 2252)
[ time fiii=d boe 124 €201
O Comricht BECKHOFF % 13352011
= hiip A fvasss Bechboll com
[e:
[
Regitratio
[ Heeme: peal
Compary peal
Heg -bey ATPEA= 3R SR
Raally Local (192, 165.255.23.1.1 B
TTrn=r
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By clicking choose target, one window will appear with with the physical con-

troller name, we have to select that and press ok.

i Untitled 1 - OpenOffice Writer

|k el

i b Lok sckiors

TwrinCAT Syslem Manager

Wi Ophiors Help

) Bl Sr=TER - Configuration
B Rc - Configration
- ! ar - Configarsbon
= B 1o - Configuratian
B8 102 Dericne
- gl MEmngs

Choose |argel Syslem

S ODEE4E [E1305700.4]

Connaciion Timaod [

e - e Y N i A

Canmes TJIHE: I

Cearch [Fialdb]..

] 5t o Dok

Logel {192, 162, 555,23, 1. 1) m

In Add Route Dialog all the hardware
Step 3:

will show, we just have to select one

iUnlillzsd - TwinCAT Syslem Manager

Pz Lek : -
Add Roule [Malog
‘h@ ' = @ D
B = :-'K [ Erle Huel Hames / IF. ] | l Fimhash Sl l Bimadcss Seaicn J B
E‘ = lcfz\ Host Hame: Corrected | Addwaz A Hedlel TrinCAT Comment
K i 10263 1285231 i [F [
.-i packealledoh? ABRE3.. THRIRRERZE. ZNMAE WinkE ]
= paphettallednie TOEHIETT THAGREAZE ENEE wWesR
& i | &
Fnula Mans [Tagsl] e, Finula Mans Sanolal FaE_EEEAMAESE
Amshleild F13EETEL | Taical Raile Rt Foita
(i Project ) Mone fl
Trarsgol Typa TCRAR -
| ) {5 Sakic 1) Stalic i
Addres Infe: m 3 Tamparany O Termpoiay
(& Host N (2 IP Aadias
Correcion Timead 2 § H
[ addRrs [ Livsr: ]
|
Swaly Locel ¢192, 166 255,25, 1 1) IEIIENGEN |
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Step 4: Click yes

.~ Unlitled - TwinCAT Syslem Manager - CX OG54

Fl= Lok ackiors  Wesw Opbiors Help

OB e A e R B S E A E e e @
= - Canfi -

gg ;FZT_E:M:::E?E-::MH Wersion (ecell | Yession |Tarcel] | Socl Seftinge (Taiges)| O Seitngs |
- MR Cam - Configarebion
= B 110 - Corfiguration

o

G B ) Derizas & TrilAT Gyl Manager i
I+ @8 Manngs i w211 [Buld 22590
TwinCal ML

TwinCAT Systam Manager

o

| Ves | [ T | 4
g
Regivration
znie: pasl
Corparg Pl
R R ATFE-4#1 3-37CE-ACFC

Now all the Hardware will show in the left side, with all the module.

& Untitled 1 - OpenOifice Writer

3 o Untitlesd - TwinCAT Sysiem Manager - CX_00G"
l Fl= Lk scticrs ew oprers Help

{ DEEd = s & CRE AR = ees BB S 2 O |6 %, "] @
g pSLFET.E:u;;::-Zi:TE“ Genetd adcpler | ElbeilaT | Oring | CoF -Orlng|

B Carm - Configaration .
aME BYCH Al -
B 1 - Corfiguration h Davca 3ENaICAT) 3

B [ Devices Tupe: [Ethaitar | ﬂ

Dy e S-Tinage Larmerl,
= Devce T-Imeoe-lrfa
| @Rt Inpus
ol Cotputs
- . @ 8§ Infobata
U Ters 1 0E1100-00040

*is Deize 2(H1000) [ Disatied Ciezie 2ymbak: ]
T Dedon @ MDD RAM)
+-dB% Dervize 1 (ELETELD

H S8 Manaings

L_.

;IR:ad}- —r

37



To Dump all program codes in Hardware, we have to Run the program
Steps to Run:
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9.1 Visualization in HMI

After getting configuration done, PLC program in PC is showing in hardware panel,
since the program is already configure with SCADA it will communicate with hard-

ware also just by changing the IP address.

Figure 9.1: HMI Visualization
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Chapter 10

Conclusion

Here we conclude that the working of plant requires lots of automation and hence
there are various subsystems for its smooth operation. This subsystem depends
upon their functional areas. This project presents implementation of communication
architecture for SCADA System in Wind Turbine with InduSoft platform with this
we can acquire the data from remote place also through wireless communication.
As we know wind is clean source of energy and controlled by computers, it is totally
safe that’s why power conversion does not pose any environmental hazard.
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