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Abstract

This project is the development of a prototype upgrade for the x-ray coating gauges used across
the plant in TATA steel Trostre. The existing systems used specialized components which are
outdated, spares are unavailable and, if a complete new system was installed it would cost
around £80.000. The purpose of the project is to use industry standard equipment which could
be maintained by engineering staff with easily available spares. The chosen prototype solution
was the Siemens S7 1500 PLC with HMI screens costing around £13,000. However, the final
cost per system would be less with future installations. The prototype was designed, and
successfully tested and performs all the functions of the existing system. Installing the
completed version online would reduce downtime as in-house knowledge of component parts
would be greater. The system is completed and ready to be installed on plant. The prototype
has been designed so it will replace the existing clectronics cabinet, the computer screens, the
motor and the encoder. The existing x-ray generators, source heads and O frame remain

unchanged.
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1.0 — Introduction

This project is the design and development of a prototype which will be used to demonstrate
the potential future upgrade of the plant wide x-ray coating systems.

The coating gauges are found on many lines within the Tata Steel plant in Trostre. The gauges
are used on the lines to give an indication to the thickness of the tin coating that has been applied
to the strip. The coating gauge is used as a quality assurance check: this enables Tata Steel to
confidently tell the buyer the thickness of the coating and gives the customer peace of mind that
their product will be of high quality. The thickness of tin is important to both the company and
the customer, too much tin coating will mean that the company will be losing money on the
excess tin, if the tin coating was put on too thin, any product made from the material would be
substandard and this would damage the reputation of both the customers and TATA steel.

The main aim of the project would be to demonstrate a reliable, cost effective upgrade system.
The prototype must resemble the coating gauges used on plant as much as reasonably

practicable.




2.0 - Background Research and Literature Review

The existing gauge system uses non-contact ionizing radiation. There are two heads, (top and
bottom), which use x-rays to determine the weight of the tin coating.
The shutter, which covers the x-ray beam when not in use, has a micro switch which tells the
system which state the shutter is in. Currently. the system uses a chart recorder to record the
data from the gauge. It would be desirable to use a computer-based system to record the
readings.
The existing gauge has a few different operating modes. All of which would need to be
incorporated in the new system. The modes are:

1. Scan — This is the most common mode. The gauge will traverse across the strip

measuring continuously.

2. Dwell — Three-point check, both edges and the center of the strip are measured.

3. Static — The gauge is positioned in the center of the strip to measure.
The system has interlocks and limit switches to ensure the safety of employees and equipment.

As radiation is involved, no access must be available whilst the shutter is open.

2.1 - Principle of Operation

The backscatter principle with x-ray fluorescence radiation is used for the measurement. With
this technique, the intensity of the radiation scattered back into the detector increases with rising
material thickness.

A signal is generated by the radiation entering the gauge head. amplified and fed to the
evaluation electronics for processing. There was initially a touch screen within the system,

however, it did not work and now a standard computer is used. (DMC, 1984)

— Signal A(-)
— Signal A (+)

X-ray Source

Radiation Source |“ “““““““

Tungsten Target
lon lon
Chamber Chamber
Detector Detector
Filter B Filter A

Nickel '\ /' Titanium

Figure 1 - Mustration showing the top head of the X-ray coating gauge

3 Coating Sn
Substrate Fe

No reference made to this figure in the text
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2.2 - Tin coating weight gauge

The x-rays are generated by a heated filament. The electrons are accelerated towards the
tungsten target travelling through a potential difference of 20KV. This causes each electron to
gain energy of up to 20KeV as the tungsten target is struck.

In normal operating conditions the gauge is operated with the x-ray source providing a spectrum
of primary x-rays that have a maximum of 20KeV. The filament current is set at 2mA.
Decreasing the filament current would cause less primary x-rays. The power the tube is operated
at is 40W: this is the product of the tube voltage and the filament current. To remove the
generated heat, water is pumped through the x-ray tube.

The generated x-rays are directed through the annular ionization chamber towards the strip.

This is where the characteristic x-rays of the Fe substrate are fluoresced. (DMC, 1984)

The generated x-rays arc directed towards the detector. The detector is a gas filled twin ionizing
chamber. Here the x-rays ionize the gas atoms and give rise to an electric current in the
associated circuitry. The amount of Fe x-rays that arrive at the detector will depend on the
thickness of the coating. The higher the coating the more attenuated the Fe x-rays are. The
relationship between the thickness of Tin and the number of x-rays generated is approximately
exponential.

The ionizing chamber detector responds to the incoming radiations of all energies. Due to this.
it is necessary to isolate the radiations that arc of importance. For this reason, the detector is
split into two halves. One half responds preferentially to the Fe fluorescence. both halves
respond equally to all other energies. This is achieved by using filters on the detectors. The
filters used to measure tin are nickel and titanium.

The titanium filter allows transmission of x-ray energies of up to 4.965KeV but attenuates the
energies over 4.965 Kev,

The Nickel filter allows transmission of energies up to 8.332KeV. This filter allows the
transmission of the Fe substrate fluorescence.

When the two halves are used together the electrical current detected on the titanium filter is
subtracted from the current detected on the Nickel side. This gives a detector that only detects
between 4.965KeV and 8.331KeV. The detector response preferentially to the Fe fluorescence
which occurs at 6.404KeV (DMC, 1984)

11




2.3 - Detection and processing of signals

The atoms of gas are ionized when the radiation enters the pressurized vessel. The positive ions
will flow from the negative clectrode (-500V) and the negative ions will flow to the positive
electrode (0V). This gives rise to a current which is directly proportional to the number of x-
rays which are detected. The ionizing current is 0-10nA. The current is fed into a high gain
current to voltage converting linear amplifier (electrometer amplifier). The amplifier will have
an output of 0-10V. This voltage will be related to the number of fluorescence x-rays that are
detected.

With the twin ionizing chamber there are two signals available, Vi which refers to the number
of background and Fe fluorcscence x-rays. whilst Vi refers to the number of background x-
rays alone. (DMC, 1984)

12




2.4 — The Current System Electronics

The existing system uses a series 420 chassis and is based on the Z80 microcomputer which,
along with a softwarc package, is capable of measuring, displaying and controlling key
variables of the gauge. The two microprocessor boards are mounted along with the DC power
supplies behind the operators™ panel. The boards are connected to the power supplies and the
display by ribbon cable.

The microcomputer uses two Z80 microprocessors and an AMD 9511 arithmetic processor.
One Z80 is dedicated to five analogue inputs and is capable of pre-processing and signal
conditioning. The other Z80 along with the arithmetic processor handles the measurement
computations and the input / output routines.

The series 420 will accept 5 analogue inputs, which can be linearized, scaled and conditioned
as needed. Process data is available for display as both absolute values and as deviations from
present targets. Display options include a color V.D.U for profiles, trends and management /
roll information and a graphic printer with similar displays.

The 32 relay outputs and 8 opto-isolated outputs allow the series 420 to implement complex
control strategies and target optimization, 24 isolated inputs allow the incorporation of various
safety interlocks and remote command inputs such as, head online. Process data is available on
the four fast analogue outputs or via one of the four RS232 serial links. The serial link also
allows the series 420 to be remotely operated by a host computer.

The operator’s control panel provides a digital display of operational and measurement data,
and a keyboard with dedicated push buttons and data keypad to allow clear and easy selection

of function, grade code and data entry. (DMC, 1984)

Figure 2 shows the setup of the existing system.

13




Tata Steel

Engineers Cabin

-,
Display Screen Engineers Keyboard
On the Line A Pulpit
Operators Display
C Frame and Gauge Series 420 Screen
Heads Microprocessor Chessel Recorder

. A I

X-ray Generator
Cabinet

Operators Keyboard

On the Line

Emergency Stops
and limit switches

Water Chiller

Indication Lamps

Figure 2 - Setup of existing system
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2.5 — Regression Analysis

The existing system uses regression analysis to determine the coating weight from the voltage
received from the head. Regression analysis is deemed the best way to calculate the relationship
between two variables that have a linear relationship. The points are not all completely lined
up. as can be seen in figure 3, therefore a line of best fit is used, and this is known as the

regression line. The formula for the regression line is;

y=mx+c what do each term represent ?

For an accurate regression line, and to enable a computer system or PLC to determine the line
a series of calculations are required. However, according to Deborah Rumsey, 2010, the

following need to be calculated first;
e The mean of the X values (X)
e The mean of the Y values (V)
e The standard deviation of the X values (S,)

e The standard deviation of the Y values(Sy)

: ) Y a*b
® The correlation between X and Y (1) Beose

Wherea= (X — X)andb= (Y — V)

To find the slope of the regression line the following equation is used;

S)‘
m=r (@)

To find the Y intercept of the regression line the following equation is used;

c=Y-m¥
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Tata Steel

Once the line of best fit is found. it can be used to calculate the coating equivalent to any voltage
in the range.
(Deborah Rumsey, 2010)

18

16

14 i \\

12 I

10

H ; ! ‘ * CIL 2 readings

Coating g/m~2
/

™ : : Line of best

L2 ] : fit

<

0 1 2 3 4 5 6
Voltage

Figure 3 - Plot of example calibration samples

you could have said that y represents
the coating thickness
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2.6 — ABB Drive (ACS150)

ABB Drives are standard on the Trostre site and can be found running various applications. The

ACS150 is a small drive capable of operating motors in the range of 0.37 kW to 4kW. The drive

can be powered by single or three phases and has parameterable I/O connections. These can be

altered depending on the application macro selected. The macros enable he user to decide how

to operate the motor and drive, with variations to the number of speed setpoints, the option for

forward and reverse control and adding inhibit bits. The application macro selected in the

parameters will determine how the drive is connected to external I/O. The drive has a small

LCD display along with push buttons and a potentiometer. The drive can be run in either local

or remote. The potentiometer is used for controlling the speed only when in local mode. Figure

4 shows an overview of the drive connections. Ul and V1 terminals are used for a single-phase

supply. (ABB, 2010)

Screen
Analog mgut
0_10V

Reference voltage
+10 V DC, max. 10 mA

Aux. voltage output
+24 V DC, max. 200 mA

PROGRAMMABLE
DIGITAL INPUTS

DI5 can also be used

as a frequency input L

‘E FlashDrop —/—-'_)

L= _ ¢

3-phase Input EMC

power choke filter

Potentiometer it is not clear why the ABB

DIs

Brake chopper
BRK+ BRK-

drive is introduced here

Relay output
ZSDVACF‘ZS-DVDCIBA

EMC filter grounding serew

VARG  Varistor grounding screw

. Brake resistor

Figure 4 - Connections overview of the ACS150 - (ABB, 2010)
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2.7 —Solution 1 - Arduino

Arduino has various versions available that can be used in industry such as the. Industrial 101.

2.7.1 - Industruino IND. I/0O Kit

The IND-I/O model comes with all the relevant parts to make an Industruino with industrial
level I/O. The parts included in the kit are;

* The top board. this will have the microcontroller and the LCD screen

s IND-I/O bascboard, this is the interface board for all the /O signals from plant

* Mounting hardware

s Enclosure with membrane button panel

Figure shows the isolated sections of the IND_I/O.

As with the other Arduino products the kit is affordable at €110

2.7.2 - Expansion Modules

The Industruino package offers various expansion modules to offer full flexibility and ability
to create many systems. For this system the Ethernet expansion would be needed. This would

be connected via the 14pin IDC expansion port. (Industruino, 2017)
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Figure 5 - Picture showing the isolation of the field sections
of the Industruino IND I/O - (Industruino, 2017)

Figure 6 - Picture of the LCD screen of the Industruino IND
I/O - (Industruino, 2017)

» 8 - Picture of the ui i O - i v
Figure 7 - Picture of the /O board of the Industruino IND I/O - Figure 8 - Picture of the Industruino IND I/O - (Industruine, 2017)

(Industruino, 2017)
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2.8 - Arduino Custom System

The Arduino Industruino IND I/O could be used to control the processing of all signals and
data. Computer screens and keyboards running LabVIEW would be used for the technician and

operator stations. The estimated cost for this system would be around £1000.

Incdustiruine LO

Computer Screen
with Keyboard

" Indicator Lights ]
Conlrals Bax

Computar Scraen
with Keyboard

O Frame
Limit Switches

Dirve Belts
Mator

Figure 5 - Industruino /O Solution
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2.9 — Solution 2 - Raspberry Pi

The Raspberry Pi is a very small computer which was originally designed for education. The
creator, Eben Upton aimed to create a low-cost device which could be used to improve
programming skills and hardware understanding at pre-university level. However, due to its
small size and accessible price it quickly developed into a device that was used by electronics
enthusiasts for projects requiring more than the basic microcontroller such as the Arduino
device. (Raspberry Pi Foundation, 2017)

The Raspberry Pi is a complete Linux computer although it runs slower that a modern laptop.
[t can however, still provide all the expected abilities at a low-power consumption level.
There are two models of Raspberry Pi. A and B. Models B gives the user a HDMI out, RCA
video out, 2 USB ports, SD card slot, headphone jack and an Ethernet port. The board has half
a gigabyte of RAM and an on-board ARM processor. Model A is similar with only one USB
port no Ethernet port and a quarter of a gigabyte of RAM. Model A is available for £18 and the
B model is available for £25. The Raspberry Pi uses an SD card inserted into the SD slot on the
board as its hard drive. It is powered by USB and the video output gives the ability to be
connected to either a traditional RCA TV set or a modern monitor, the other option is to connect
to a TV set using the HDMI port. The power consumption of the Raspberry Pi is just 3 watts.
(Sayer, 2017)

The REX control system cnables the Raspberry Pi to become a programmable device which

can run the desired algorithms. The REX control system has many features such as. the ability

to program graphically, provide interface to HMI screens and connect with desired 10.
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2.9.1 - LabVIEW
LabVIEW is a visual programming language developed by National Instruments. LabVIEW

differs from traditional programming languages such as C and Java as these are programmed
in text whilst LabVIEW uses graphical notation. LabVIEW can be run on Windows, Mac or
Linux. LabVIEW has been specifically created to take measurements, analyze data and present
results. The LabVIEW screen can be paired with ease via Ethernet to the Arduino PLC to create
the desired system and screens. Graphical programming is quicker and presents less potential
issues than text-based languages.

LabVIEW has 3 main parts, the front panel, a block diagram and an icon. The front panel is the
interface that the user interacts with. This will contain push buttons graphs indication lights and
other controls (user inputs) and indicators (program outputs). Data can be inputted to the screen
using a keyboard and/or mouse. The block diagram is the source code; this is the actual
executable program. Wires are drawn to connect the relevant objects together and define the

flow between them. The icon is a pictorial representation of a V1. (Kring, 2006)
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2.9.2 - Rex Control System with Raspberry Pi

The second solution would involve a REX control system with a Raspberry Pi. As shown in
figure 3, there would be new operators and technicians display screens which would run
LabVIEW. The two screens would be different as the operators and technicians do not need the
same functions and availability. the RexCore would be used as a central hub to send and receive
data.

The estimated cost for the solution would be around £2000.

RexCore with
Raspberry Pi

Computer Screen
with Keyboard

Computer Screen
with Keyboard

D —————

) Indicator Lights ]
— - —

QO Frame
Limit Switches

Drive Belts
Motor

Figure 6 - RexCore Solution
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2.10 — Solution 3 - Siemens S7 1500
The Siemens S7 1500 series of PLC’s are equipped with an LCD screen on the front of the

processor. This display gives information on the configuration and status of the system.

The 1500 series has a variety of different specifications appropriate for different uses. The
1516-3 that would be available for the prototype building has working memory of 1 MB
program and 5 MB data along with 10 ns bit instruction time, PROFINET 10, supports RT/IRT,
2 ports, MRP, transport protocol TCP/IP, Web server, constant bus cycle time, routing;
additional IP address for PROFINET basic services / transport protocol TCP/IP, Web server,
routing; PROFIBUS DP master, constant bus cycle time, routing: 4-level protection concept,
integrated technology functions: motion. closed-loop control, counting and measuring.

(Siemens, 2017)
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2.10.1 — Siemens HMI’s

Siemens offers three classifications of HMI devices and many options within these classes.
There are the basic HMI's, these are ideal for simple visnalization tasks with sizes ranging from
3.6" to 15.17 and prices ranging from £180 to £3,304 (Parmley Graham, 2017)they have basic
features and arc priced affordably for entry-level devices. To program this screen, TIA Portal
and WINCC basic are required. The second classification is the advanced HMI panel-based:
this includes the comfort panel range and the mobile panels. The comfort panels are specifically
designed for high-performance visualization applications. The sizes range from 4™ to 227 with
the prices ranging from £600 to £4,126. (Parmley Graham, 2017)To program these screens TIA
Professional and WINCC Comfort is required. The mobile screens claim to put the power and
safety in the hands of the user; they also offer more flexibility and convenience. The screens
come with emergency stop on the top and have the same resolution and functionality of the
comfort panels. The sizes range from 4.3” in 9" with price ranging from £1.024 to £3.194.
(Parmley Graham, 2017)The final classification is the Advanced HMI PC-based; these are high-

performance devices for data-intensive and complex visualization tasks. (Siemens, 2017)
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Tata Steel

2.10.2 - 87 PLC with SCADA Screen and IBA Logger
The third solution would involve, as shown in figure 10, using an S7 PLC with HMI screens

used for the technicians and operators screen. The estimated cost for this solution would be

around £10,000.

— l_ Operatals HMI
] Scrasn

Tachnicians HMI
Screan

Indicatar Lights
Conlrols Box

~— /

O Frame
Limit Swilches
Drive Balts
Motor

Figure 7 - 87 PL.C Solution
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2.11 - Justification of chosen solution

The solution chosen was the S7 PLC with a Siemens HMI comfort panel as the operator’s
screen, and a Siemens basic HMI panel as the technicians’ screen, the system will be connected
to the plant IBA data logger. The design meets both the technical and desirable specification.
The desirable in-house support will be available as PLC’s are widely understood at Trostre. The
S7 is chosen as that is the standard PLC at the Trostre plant. This will cut down on the training
costs and make the company less reliant of outside companies, as it would be if the other
systems were to be used. Any faults or future development of the system can be undertaken by
TATA steel employees. Should a module go faulty during normal line running it will be quick
and casy using the S7 diagnostics to find the fault and replace with a module from stores. This
will minimize the downtime of the line.

As for future development, should it be desirable to add on to the system with the S7 solution
this can be done in-house using cither existing available I/O or by adding on new modules.
PLC’s are straightforward to upgrade, although they already have a good life expectancy. This
is opposed to the Arduino and Raspberry Pi systems, this type of technology is developing
quickly meaning that systems become obsolete quickly, furthermore as this is relatively new
technology there is little in-house support, as well as very little outside support, this out of house
support would reduce quickly as the system became obsolete. The issue with both Arduino and
Raspberry Pi is maintenance. These types of systems are not realistically able to be maintained.
They would be a black box. The electricians on plant are not programmers, whilst they do
understand ladder diagrams and can find their way around sequential function charts and
function block diagrams; at the TATA steel plant C programming and Linux command line are
not common knowledge on site.

The S7 system is within budget, but not the cheapest solution, however it better suits the
company’s desire to have in-house support and knowledge. The largest possible Siemens HMI
screen: 227, was selected for the operator’s screen. as the graph they will be using on a day-to-
day basis shows a large amount of data. if the screen was too small the operators would struggle
to see all the data clearly and this would lead to potential faults. A small HMI screen from the
basic group will be used for the technician’s screen as they do not require the large graph or
any sort of graphical display, the technician screen needs only buttons, numerical input and
output fields. The basic panel is more than capable of handling this.

Further justification of the solutions can be seen in tables 1 and 2. These tables are the standard

used when selecting solutions at TATA steel Trostre. Considerations are listed and weighted
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from 1 -5 depending on importance. With 1 being not very important to the overall project and
5 being very important. Each of the solutions is then rated against each of the considerations
depending on how well they meet each of the considerations. this is done on a scale of 0-5.
With 0 being not met at all and 5 being completely met. The individual weightings are then

multiplied by the rating and the final values added together to obtain the final total.
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Table 1 - Comparir

1 the three solutions

Plant
Complexity! Integration to | Knowledge | Spares/ | IT Life span of
Price Difficulty Line Systems | to support Cost Security technology | Total
Readily
available
medium
S7 1500 PLC | £10,000.00 | Medium Very Good Very Good cost Very Good | Very Good
Score (0-5) 2 3 4 107
Readily
Industruino available
IND WO £ 1,000.00 | Medium Good Poor low cost | Poor Medium
Readily
available
RexCore £ 2,000.00 | Medium Good Poor low cost | Poor Poor
Score (0-5) 4 3 3 2 4 2 2 72
Table 2 - Comparing the three display solutions
Complexit | Integration | Plant Time to | Est.
yiDifficult | to Line | Knowledge | Spares/ | IT completion delivery
Price y Systems to support Cost Security | from PO times Total
Rating (1-5) | 3 4 2 5 3 4 4 4
Off Shelf,
quick
development
Readily and  deploy,
£8,35 available but leamning
iFix [ Low Good Good low cost | Good time for iFix 3 Months
Off Shelf,
quick
£4 57 £ development
WINCC 8 Low Medium Medium 3,000.00 | Good and deploy 2 Months
Score (0-5) | 3 _ 3 3 4 4 118
Custom Readily
Written HMI Poor/Mon- available Long
Inc Drivers £300 | High Poor existent low cost | Good Development | 8 Months +
e @) . B 7
Custom
Written HMI Readily
using IGS PoorfNon- available Long
and OPC £800 | High Poor existent low cost | Good Development | 7 Months +




3.0 - Specification & Testing Plan

3.1 - Main System

o The system must accurately measure the weight of the strip, this means taking the raw
voltage data value from the x-ray heads (0-8V), manipulating the data and displaying
the correct result on the HMI screen (0-20g/m?)

*  Must be able to close the shutter with the push of just one button

s Can process both analogue and digital /O

e There must be clear, visible and accurate “state’ indicator lights and signs

® The system must have suitable safety guard interlocks and systems in place

e Move the heads to the exact position instructed by the HMI

e Measure the strip at the correct point and for the correct amount of time

* Actin the desired way depending on the mode selected by the HMI screen

o The system should provide 100 points of measurement across the strip in scan operation

3.2 - Display Screen

» Display the weight of the tin coating for the top and bottom head separately

s Display the profile of the strip along with a real-time display of where the heads are

s Allow calibrations of the system to be done with ease

e Allow all modes of operation to be selected with ease

* Display system parameters and allow these to be edited only by the PC&A technicians

* Display accurate alarms without delay

3.3 - Overall System

It is desirable that the system has in-house support and will be long lasting. Spare parts must be

readily available, and training easily provide.
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3.4 — Testing Planning
The system will be successful and complete when the following is true;

e The entire panel powers up when the main isolator is switched
e No movement on the O frame will be possible if:
o The emergency stop is pressed
o The gate limit is unhealthy
o The control system is unhealthy
o The ultimate limits are struck
o X-rays are not on
o Line running signal is not received
® Operation of system stops 1s the gates are open or if the ultimate limits are struck
¢ All pages on the technicians HMI screen can be accessed from the main page and all
pages can return to the main screen
» All pages on the operator’s screen can be accessed from all pages
* Necessary data can be edited and entered on both HMI screens
s Using the signal box all alarms can be simulated as being healthy / unhealthy.
o Calibration procedure can be performed easily and correctly.
* Heads move to the calibration position when requested
e Pressing the scan button on the operators HMI screen initiates the scan sequence
o Heads move back and forth between the edges of the strip
o Operators screen coating fields update along with the top and bottom head
graphs
o The graphs display 100 points of measurement
o Individual bars change between red and green depending on whether the coating
is in or out of tolerance
o Stops when requested
» Pressing the dwell button on the operators HMI screen initiates the dwell sequence
o Heads move between the edges and center of the strip, stopping for 5 seconds at
each point
o The six dwell graphs update as expected
o The output fields for the dwell coating update as the system is running

o Stops when requested
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® Pressing standby in any mode and any position resets the syvstem and bring the heads
back to the park position

* Pressing standardize on cither of the HMI screen will initiate the standardize sequence,
driving the heads to the zero position, waiting for 5 seconds, moving to the infinity
position, waiting for 5 seconds and then moving back to the park position.

* The control switch should inhibit the operation of the system depending on the position.

e Altering the voltage on the variable-power supply unit should alter the voltage on the
technicians screen, this should then intern display the corresponding coating weight on
both the technicians and operators HMI screens.

e The indication LEDs on the control panel should correspond to the state of the shutter
and the state of the x-rays.

A detailed testing plan will be generated and used in the testing section to ensure that all possible

functions and operations are functional.
The budget allocated to the project was £20,000, the timescale given for the prototype was to

be completed no later than March 31%. The predicted and actual Gantt charts can be seen in

appendix 1.
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4.0 - Safety, Sustainability, environment, professionalism,
maintenance and reliability

4.1 - Health and safety

The following are a list of requirements to ensure that the final system is safe and employees

cannot be exposed to radiation:

o Shutter must be closable by one shutter press

o  Shutter must close if the gate opens

o Shutter must close, and gauge must stop scanning if the line stops

o Shutter must close if power is lost

¢ No person should be able to access any moving parts whilst in operation

The following points have been considered to further improve the health and safety of the
system;

* A linc override switch is currently used when performing the calibrations: this gives full
operation to the gauge. For safety reasons, it was decided to write the program so that
with the line override switch the gauge will only move within the calibration area. This
will prevent the gauge going online and it will become clear quickly if the override
switch has been left on when the line is started.

o A laser distance sensor is being used to tell the system where in the O frame the heads
are, however if an object should fall in front of the laser it is possible that the heads
would continue to drive and not stop at the correct point. to avoid damage to the
equipment, ultimate limit switches are mounted on the edge of the frame which will cut
power to the system if stuck.

* A class 2 laser is being used which means that there is a maximum power output of 1
milliwatt. If an employee was to be exposed to this class of laser they will be protected
by the natural involuntary response of blinking or turning their heads. (England, 2017)

 Warning labels need to be placed on the panel to ensure employees are aware of the
dangers within the panel.

* Once the panel is open there is an TP20 rating. Meaning that fingers cannot touch any

live components however, there is no protection from liquids.
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4.2 - Sustainability

By changing the DC motor for an AC motor, the need to clean and change brushes on the final
system will be eliminated. A laser distance sensor has been selected to be used in place of an
encoder. As there are no moving or touching parts involved. the lifespan of this as opposed to
typical encoders will be increased. None of the components or devices in this solution require
changing regularly as they have a long-expected life this makes the project sustainable as

resources arc not being used up.

4.3 - Environment
During the project there was various waste which required disposing off. If the waste was

electrical it was covered by; The Waste Electrical and Electronic Equipment Regulations 2006
and was disposed of in the WEEE skip. All other was disposed of using the recycling skips on
the TATA steel plant. The system does not give off any harmful gases or vapors and the noise

level is below 85 decibels which means hear protection is not required.

4.4 - Professionalism
The regulations that were considered for this project were Ionizing Radiation Regulations 1999

(IRR99), The Radiation Emergency Preparedness and Public Information Regulations
(REPPIR), The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013
(RIDDOR). From these rules it was decided that the prototype would not contain an actual x-
ray source and the signal would be simulated from a variable power supply.

Further regulations that needed referring to were EN60204 electrical safety standards and the
essential healthy and safety regulation (EHSR). This covers all aspects of how the machinery

should be designed and built, from the colour of the push buttons to the safety features required.

To ensure risk was kept as low as reasonably practicable, a new and modified plant risk
_ assessment was completed. The assessment for the prototype build can be seen in appendix
incorrect appendix number ) . ) )

10.4. Furthermore, whilst the work was being undertaken one-minute risk assessments were

completed when necessary and no work was completed whilst system was live.

During the project there were regular discussions with the Process Control & Automation
(PC&A) engineers to ensure that the project was being undertaken in the best viable way and
to address any issues that may have arisen. There are also detailed comments on the PLC
program to ensure that the system can be handed to the PC& A department and these comments

will help with the installation process and with any maintenance fault finding that is to come.
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4.5 — Maintenance
Once the system is installed on the line, maintenance will be undertaken every six weeks. This

is done to ensure the calibrations remain within the quality assurance guidelines. During the
maintenance time, the system will be cleaned thoroughly by the PC&A technicians and a set
calibration will be performed.

The alarms page on the technicians HMI screen which displays common issues which can

inhibit the operation of the system.

4.6 — Reliability

To make this solution as reliable as possible, off the shelf parts have been used as these are
tested and guaranteed by the manufacturers. All equipment is also suitable for use in an
industrial environment. All components and devices were sourced from reputable companies
and are CE related and this can be seen in the relevant datasheets in appendix 10.2. The system

was tested multiple times and the results were always consistent, proving the system is reliable.
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5.0 — Project Design
5.1 - PLC Program

A complete PLC program needed to be designed and written. The main sections include;
* Indicator lamps: required by regulation, lights indicate the status of the x-rays and the

shutter
* Modes of operation; this controls the various modes of operation including static,
dwell and scan
* Regression analysis, this i1s used to find the correlation between the voltage received
from the head and the coating weight
e Calibration Sequence, used to take the known sample readings, these readings are used
by the regression program to find the correlation
* Running weight calculation, this is the y = mx + ¢ calculation that is created by the
regression program and used to identify the current coating thickness.
e Operators standardize, for the operators to adjust the zero and infinity readings, this is
needed in case the readings start to drift.
Figure 8 shows the basic flow diagram for the scan function. The scan button is accessible
from the operator’s screen. If the stop button is pressed at any time during the scan function
all movement should stop. and all PLC bits should reset. When the heads are scanning the
shutter will be open, this means the LED on the front of the control panel for the shutter open
will be illuminated, and the shutter state indicator on the operator’s screen will be red.
Figure 9 shows the flow diagram for the static function, the static position is entered on the
operators HMI screen, the heads will be driven online until it reaches this point and then stop
at this point and measure continuously.
Figure 10 shows the block diagram of the dwell function, for this function to operate the
operator must enter the strip width on the HMI screen, in this operation the heads will move
between ecach of the strip edges and the strip center. the heads will stop at each point to take a

measurement.
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Figure 8 - Scan function flow diagram
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5.2 — HMI Screens

There are two HMI screens, one in the pulpit for the operators and one in the room with the
PLC which is for the technicians. The screens are each slightly different as the operators do not
need access to all the screens as the technicians. The screens are different sizes, with the
operator’s screen being the larger of the two as the operators require more detail on the main
screen which is not required by the technicians. The screens needed to be designed and created
to include: buttons for closing the shutter on every screen, a scttings screen for adjusting and
viewing gain and calibration data, a main page which displays the head position and the coating
weight, a screen that allows the various modes of operation to be selected and one screen that

shows the status of the gauge along with any alarms.

5.3 — Motor and Distance Sensor
The existing system uses a DC motor and encoder. The prototype uses an AC motor and a laser

distance sensor.

5.4 - The Prototype
The prototype of the system was built in the PC&A rolling end workshop. For health and safety

reasons no x-ray sources were uscd in the prototype however, a dual variable power supply was
used to simulate the voltage signal from both heads this is fed directly into the analogue input
card of the PLC. For every other aspect the aim was to create the system to be as similar to the
final system as possible. An O frame was built which includes, the motor, drive belts source
head boxes and limit switches along with the control panel, indication lamps and both HMI
screens. The input signals that would normally be received from the line such as, the line run

signal and the air pressure OK signal is generated using a signal box.

5.5 — Power & Control Circuit
The circuit diagram shown in appendix lO%ng@gt@ﬁ[yb}g@ of the power and control circuit.

Power is completely removed from the sys@éii/b3 an isolator. Fuses are the next device in the
line, this offers circuit protection. Once power is on the circuit the 240V AC is split, one branch
continues through the power circuit, this energises the LC; contactor and powers the drive, MC,
would not yet be energised. The other branch goes to a 240V AC to 110V AC transformer, this
transformer powers the PLC power supply unit along with the 110V AC to 24V DC power
supply unit. This PSU powers the PLC /O cards and the control circuit. If the emergency stop
button is pressed or the overload is tripped the power will be removed from the control circuit.

With these healthy, both the gate relay and control relay push buttons require pressing, this will
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energise the gate and control relays. closing the CR and GR contacts in the circuit. Closing
these contacts will energise MC). The circuit will then be waiting for the run signal from the
PLC for the motor to be energised. Occurrences which will cause the control circuit to drop out
are;

e The drive becoming unhealthy

¢ The gate limit becoming unhealthy

¢ Either of the edge limits being struck

¢ The overload tripping

s The emergency stop being pressed
Manual push button are in place which can be used to override the limit switches, this is done

only to move the heads back off the limits.
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6.0 — Project Implementation

6.1 - PLC Program

The PLC program was written in Siemens TIA Portal. It was written in a combination of ladder

and graph. You should always begin with a program structure
showing the block tree and also the I/O list and the
PLC tag list
Figure 11 shows the scale block used to convert the raw 4-20mA signal from the laser sensor

into 0-1640mm. This is used for identifying the position of the heads on the O frame.

hd Network 1:

w The raw value from the encoder is read in. The encoder is scaled from 0 - 1640mm. The reading is
stored in "Position”

SCALE
EN ENO
Wwe Mne 1
“Encoder” — |N RET_WAL — "Error Code”
1640.0 HI_LIN LW 8
0.0— Lo_LIM ouT” "Position”

O == BIPOLAR

You should be using
MD rather than MW to
Figure 11 - Encoder processing program avoid overwriting data,
TIA is indicating this by
the half shaded box.

Figure 12 shows the control for the indication lamps which indicate whether the shutter is open

or closed. If the system is receiving both signals the system will show that the shutter is open
as a cautionary measure.

¥ Block title:
Control for the indication lamps on the front of the control panel.

¥  Network 1:

When the signal for open shutter has been energised the shutter open light will energise.

%012

%0Q0.0 *shutier Open
*Open Shutter® Lamp®
11 [}
I 1 T

¥  Network 2:

w When the signal for close shutter has been energiseed the shutter closed lamp will be energised, if
the open shutter coil is energized the closed lamp will not energise this is a fail safe.

%013

%001 %00 .0 "Shutter Closed
*Close Shutter* “Open Shutter Lamp®
{ | 14 { }

Figure 12 — Shutter state Indication lamps program
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Figure 13 shows the control for the x-rays on/off indication lamps. If either of the x-ray heads
are on the x-ray on lamp will energise. Both heads need to be off to show that the x-rays are
off.

¥  Network 3:

When the signal from the X-ray power is high the X-rays on lamp will energise.

Wi %01.0
"Top Head X-Rays" "X-rays On Lamp”
11 [ 1
11 1 I
W2
"Bottom Head
X1ays®
11
LI}

¥  Network 4:

When the signal from the xray power is low the x-rays off lamp will energise.

W12
W "Bettom Head %11
"Top Head X-Rays" Kerays” "X-rays Off Lamp™
A /1 { }

Figure 13 - X-ray Indication Lamps program
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Figures 14 through 20 show the blocks used for performing regression analysis on the system.
Figure 14 shows the mean of the coating weights being calculated. The calculate block receives
the required input, an equation is entered into the OUT field and the solution to the equation is
outputted from the block. The equation used for calculating the mean of the Y values can be

seen in figure 15.

¥ Block title: ..
This bleck is where the regresion analysis for the bottom head takes place.

¥  Network 1:

Mean of the calibration samples is calculated

CALCULATE
Real ri]
EN
OUT=  (INT+INZ+INS+INd+IN...
“Calibration “Manipulatien
Deta™.Zere — N1 values" “Mean
“Calibration Mean Value fogyy — Y Bortom®
Data* Infinity — |nz Samples
“Calibration
Data® *Sample
1" — N3
“Calibration
Data® *Sample
2 4
“Calibration
Data® *Sample
3 —ins
“Calibration
Data® *Sample
4" — e
60— N7 3%

Figure 14 - Calculating mean of calibration

Figure 15 =Y mean calculation
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Figure 16 shows the mean of the sample voltages being calculated. Figure 17 shows the
calculations used in the OUT field.

¥  Network2:

Mean of the voltages from the calibration samples is calculated.

CALCULATE
Real H

EN ENO

OUT:=  (INT+INZ+IN3+ING+IN...

"Voltage Data". *Manipulation
“Zero Voltage Values®."Mean
Bottom™ — ¢ ouT — X Bottorn®

“Voltage Data".
“Infinity Voltage
Bottom® — 2

"Veltage Data”.
“sample 1
Veltage Bottom™ — |3

“Voltage Data®.
"Sample 2
Voltage Bottom™ — |ya

*Veliage Data®.
"Sample 3
Voltage Bottom™ __ |ye

“Veltage Data®.

“Sample 4
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6.0— N7 3#

Figure 16 — Calculating the mean Voltage data

Figure 17 — Y mean calculation
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Tata Steel

Figure 18 shows the standard deviation between the calibration, samples being calculated.
Figure 19 shows the calculation used in the OUT field for the intail part of the standard diviation

calculation.

*  Network3:

The srandard devistian of the ealibratian camples is zaleuisned,

CALCULATE o SQRT
Real Auto (Real) Real
EN EN — END EN = FH0) et
U= (SQRINHNTISON]. THnipl o “Manipulation “Manipulation “Manipulation
velues™ S0 Values® "5D values® *5D alies®,
“Calibration G part 1Y Tog" iy pert2¥ part 2¥ “Standard
o Lo it so—me  our— torom” oo™ gy Devistion ¥
“calibration port 1Y o7 — Botiom
Deta* Infinity — gz oy — Bomom”
*Calibration
Cam’ “Sample
v —a
*Calibration
DCate’ “Semple
2 —ma
“calibration
Date"."Semple
F—ms
“Calibration
Date™."Semple
' —m6
“Msnipulstion
Values®"Mean
¥ Top" — iy
5.0—INg 3

Figure 18 - Standard deviation of calibration values

({SQRUNTANT 1+ SQR(N2-IN7)+ S QRUN3 IN7)+S QRUNA-IN7)+ SORINSHN7)+ S QRANGIN7)))

LTHEEERTN T

Figure 19 — Standard deviation of calibration values
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Figure 20 shows the standard deviation for the sample veltages being calculated. Figure 21

shows the calculation used in the OUT field for the intail part of the standard diviation

calculation.

The standard devistion of the calibration samples is calculated.

B

EN

OUT= ((SGRININT)-SQRI...

'\lmltngr Data® “Manipulation
Zera Valta ge. Values™ 5D
Botom” — g part1X

Bouom®
“Voltage Dam”. otni—
“Infinity Voliage

Batiem® — 2

"Valtege Data”.
“sample 1
Veltage Bottom” — 3

"Valtege Data”.
“semple 2
Valtoge Battom™ — g

“Voltege Date”.
*Sample 3
Valtage Bottom® — e

“Vaoltage Data”.
“Sample &
Voltage Boem™ — e

*Manipulation
Values® "Mean
XBotem® — 7

50— |Ng 3F

Figure 20 - Standard deviation of voltage values

o
Auto (Reel)
EN O
“Manipulation *Manipulsti
Values® "D Values® "SD
part 1% part 2%
Battom™ ;4 017 — Bottam”
5.0 —IN2

Vslues* 5D
pert 2x

Botton™

out—

“Marnipulaton
Values™.
“Standard
Devistion ¥
Bomom®

ouT= l((SQR(INl4N7}-|-SQR(INE4N7)+SQR(1N3-IN?)+SQR(FN44N?}+SQR(IN5-IN?)+SQR(|N5-¢N?)))

Figure 21 - Standard deviation calculation
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Tata Steel

Figure 22 show the correlation between the sample coatings and the sample voltages being

calculated. Figure 23 shows the calculation entered into the OUT field.

= Metwork 5
e conmelation is cakulated

CALCULATE CALCULATE i
- = . L] Feal L]
o o —
OUT= ([N INES) NN OUT=  BFHON2"I0) OUT= NI
“Langsiatan “amipulsscn “anipudtin “Lunpuistcn PR
m Vadoti” Divide Velor™Dride Velvey™ Dinde Velues™Dmide. iy
xMOy gy Somee T omem’ gy ot — 2 et 2omee gy owelaton
Cats® iy — 3 Comtlanan o our— Esstem”
- TMampulpBee
Calbrasin e
Bata”"Sample “Srardard
¥ — Bewaten X
Semam®
“Caibrasion "
Cata’ “Sample
7l “Maripulasen
Values”.
*Cabbmtian “Stardard
Dats "Sample Deviation ¥
LY Beotom' R
“Cabbrasion
an"tampls
- I
“vohage Du’.
“Zeva vokage

[T ——

Vohage Bomum’ gy
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“Sample 1
Vekage Bemum' _pn
“vokage Dats’
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e
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Figure 22 - Correlation between calibration values and voltage values calculated
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Figure 23 - Correlation calculation
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Figure 24 shows the slope being calculated.

¥  Network6: .

The slope is calculated.

CALCULATE -
Real
EN
OUT=  INT*(IN3NNZ)
“Manipulaticn "Manipulation
Values® Values® "Slope
*Cornelation Slope Calc  gU7 — Bottom

Bomom® __ yq

“Manipulation
Values®.
“smndard
Deviation X
Bottom® __ N2

“Manipulation
Values®.
"Standard
Deviation ¥

Bomam” i3 s

Figure 24 - Slope calculation

Figure 25 shows the Y intercept being calculated.

¥ Network 7:

¥ intercept calculated.

CALCULATE = SuUB
Real Auto (Real)
EN El EN — ¢ —_—
OUT:= (INT*IN2) “Manipulation *Manipulation

Values® "Mean

Y B o Values™ ™Y
jottom
- - - M1 Intercept
Manipulation “Manipulation Bonome
Values® "Slope Values' "y e s outr—
Bottom™ — |9 ¥ Intercept . 5 Manipulation
'.I"‘:;;:': jpare Values®."Y
*Manipulation QuT — mter.lt.;pt part
Values® “Mean ottom” |y

X Bottom” = |y3 st

Figure 25 - Y intercept calculation
The following figures show the calculations required to perform regression analysis for the top
head. The same equations were used for the bottom head. The full program can be seen in
appendix 10.3.should be appendix 10.8

The solutions from these calculations are used in the formulay =mx +c,
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Figure 26 shows the voltage from the variable power supply. This simulates the 0-10v signal

from the x-ray heads. This range was specified in the specification.

-

Network 1:

Whilst seanning the strip data from the head is sealed 0-10V.

SCALE
EN ENG
= .,
"X-ray Receiver RET_VAL rror Code’
Vol T ) )
Vol tig:e::- — N ".Manlpylauon
Values®.
10.0— HI_UIM i
0.0~ LO_LIM oyt — veltege Top®
0 == BIPOLAR
SCALE
EN ENG =
e = ?‘E‘:r:fécde'
“X-rayReceiver RET_WAL
volt B ) ;
e :!:;rl;" “Manipulation
= Values™.
100—HiUM *Running
00— 10_LIM out — Voltage Bortom”
0— BIFOLAR

Figure 26 — Voltage Scaling

Figure 27 shows the y = mx + ¢ calculation being performed. The running voltage is multiplied
by the slope, the result of this is then added to the y intercept. The third block gives the option
to add a percentage gain, this value is entered on the technicians HMI screen in the settings
page. This value can be added to the coating reading to alter the calibration line if requred. This

is needed if the generated voltage initailly sent to the heads is too high or too low.

" Network 2:
Here the 193 8nd Bomam volages have the equation mi-C applied to obtain the coating Thickness, b goin €an bisa be Baded a1 T point Frequires.
CALCULATE & DD CALCULATE =1
Aeal #usto (Real) Real
o [ n = g ——
OUT= (NZ*INT) nanipuiation “Masipulaticn OUT= gr3 +inl)INZ
Valors Y w}w:' *Weight
Mntercept Tap’ — — Cale 2 Top"
“Monipalatien “Menipulation PR — T . “Manipulation “Manipulation
valuas”, Values* “Weig Meripulation values” "Gein values™ "Display
“Rurming ouy— Cale 1 Top! vabues® “Weighs Top" s ouy— Weight Top*
volage Top” Calc 1 Rp” %
= ¥ — “Menipulation
*Manipuluticn values”weight
Values* “Shope Cale 2Top” —p
o — iz 5 1.0 —RE
R el o —mE |
Real e (Real) Real
EN Eh EN — EN T —
OuT= (NZ*INT) Manipulation “Maripulstion OUT= (nd <ini}*in2
Valoes® ¥ Velues' "Weight
. Cale ? Rotrom® e
“Menipulaticn *Menipulation ":‘:f‘:: o “Manipulation *Menipulation
valuzs®, values® “weight e i walues* ‘Gain values® “Dizplay
“Rurai Cale 1 Bamam” Bameen” eight Bemam”
Furaing out Manipulation M1 ou| ol
Voluge BOmOm” — Wi o
“Menipuleticn Gake 1 Bomom” — el values” wright
Values* “Slope Cale 2 Bottom® _fua
Battom” — i 3 e ]

Figure 27 - y =mx + ¢ calculation
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Figure 28 shows the the top and bottom calculated coatings being added together to enable the
total coating to be displayed.

¥  Network 3:

The top and bottom coatings are added to enable displaying the total coating.

ADD
Auto (Real)

EN — ENO

"Manipulation "Manipulation
Velues®."Display Values® "Total
Weight Top® — |1 ouT — Weight®

"Manipulation
Values"."Display
Weight Bottom™ — |y2 3&

Figure 28 - y = mx + ¢ calculation

Figure 29 shows the blocks used to calculate the variance between the desired coatings which

are entered on the HMI screens and the actual reading which is calculated.

w Top desired coating subtracted from the actual coating to enable the difference to be calculated and
displayed.

suB
Auto (Real)
EN ENO
“Manipulatien WMDB2
Values™. Display “Top Coating
Veight Top™ —{jyq QUT}l— Variance®
YMD54
“Top Desired
Coating” {nz

¥  Network 5:
w Bottom desired coating subtracted from the actual coating to enable the difference to be calculated
and displayed.
suB
Auto (Real)
EN ENO
“Manipulation MD66
Values®."Display “Btm Coating
Weight Bottom™ — 1 ouT — Variance”
WMD58
"Bt Desired
Coating” — N2

Figure 29 - Coating variance calculations
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¥  Network 2:
Bits that drive the motor offline (REV)

wWM6.0
“Drive Offiine - w004
scan” “Drive Offline”

i | { —

MG 1
"Drive Offline
static”

ME.2
“Drive Dffiine -
standby”

WME.3
“Drive Offline -
dwell®

M6 .4
“Drive Offiine -
Standerdise”

Figure 30 - Drive offline output
To avoid conflict and easily identify where the signal was coming from, all bits that drive inputs
were programmed separately and then paralleled to that output. Figure 30 shows the drive
offline output. Figure 31 shows the drive online output. Figure 32 shows the open shutter output

and figure 33 shows the close shutter output.

¥ Block title:

This block contains the outputs from the system.

*  Network 1: ..
Bits thatdrive the moter online (FWD)

M8 .2
"Drive Online - %no3
scan” “Drive Online®

11 { —

M8 .3
"Drive Online -
static”

B s
“Drive Online -
dwell®

TMB.6
“Drive Online
standardise”

Figure 31 - Drive online output
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Bits that open shutter

W04
"Qpen Shutter - %Q0.0
scan® “Open Shutter®
1 |

{ }
LI | L

M10.5
"Open Shutter -
static”

0.7
“Open Shutter -
calibrate®

_||_

Figure 32 - Open shutter output

¥  Network 4:

Bits that clese shutter

WM12.6
*Close Shutter - %001
scan’

*Clese Shutter”

{ }
LI

WM13.0
*Close Shuter 3°

13a
*Close Shutter -
calibrate®

—] —

Figure 33 - Close shutter output
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The dwell HMI screen has 3 graphs for the top head and 3 for the bottom head. To display the
coating reading from the correct point on the strip. the code in figures 35 through 37 is used.
The bit “dwell drive side edge” is enabled in the dwell sequence shown in figure 35. When this
bit is made the value from the coating reading at that point in time will be moved into the dwell
readings data block and display on the corresponding graph. The same pattern can be seen for
center and op side in figures 36 and 37.

¥ Block title:
Block used to move coating readings ento graphs

*  Network 1:
Moving to Drive side graph
%M .4
“dwell drive
side edge” MOVE
: : EMN ENO
“Manipulation *Dwell
Values® "Display resdings® . Drive
Weight Top” — |y side Reading
st ouT1 — Top”
MOVE
EN ENQ —
“Menipuletion “Dwell
Values® "Display readings® . Drive
Vieight Bottormn” — 1y side Reading
s oun — B
Figure 34 — Drive side edge dwell readings
¥  Network 2: ..
Moving to center graph
MO S
“dwell center” MOVE
11
| | EM ENO
“Manipulation “Dwell
Values® *Display readings”.
weight Top” — |y 3% guTy — “Centre Top™
MOVE
EN ENQ =i
“Manipulation “Dwell
Values®."Display readings”.
Veight Bottom™ — |y 3¢ gyTy — "Centre Btm"

Figure 35 - Center edge dwell reading
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Meoving to op side graph

@06
*dwell op side
edge” MOVE
| | EN ENO
*Manipulation "Dwell
Values® *Display readings”."Op
Weight Top' IN side Reading

s oun — ToP”

MOVE
EN ENQ =————
"Manipulation “Dwell
Ua\u_es'.'Dlspla}: readings®."Op
Weight Bottom™ Side Reading

s oyt — B’

Figure 36 - Operators side dwell readings

Figure 37 shows the compact version of the GRAPH program used to program the calibration

and standardise sequences.

Figures 38 through 51 show the expanded verison of the sequence.
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Figure 37 - Calibrate and standardize sequence
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Tata Steel

Figure 38 shows the initial step, if the safety requirements are made, and the calibrate button is

pressed, the motor will drive offline.

T1-Transi: L
wza 400 o )
*Calibrats® “Gate Interlock’  “EmergencyStop” *Contrel Switch®
I 14 i |

Figure 38 - Start calibration

s1
Stepl

=T Trans1

52 Step2:

S92 Interlock Event Qualifier
<

<Add neve-

—-T"
Trans2

g3
Step3

e
Action

“Drive Offline - calibrate”

Figure 39 shows that the heads will be driving offline until the position becomes less than
560mm, this is the home position. Once position becomes less than 560mm the heads will stop

driving offline and start driving online.

T2 -Trans2: .

w8
*Position”
<
Int
560

" §2-Step2: .. -
Interlock Event Qualifier Action
5 "Drive Offline - calibrate”
<Add new>
T2
Mo T Trans2
s3Il 53-Step3: -
Step3 Interlock Event Qualifier Action
R "Drive Offline - calibrate"
5 "Drive Online - calibzate”
<Add news
3
L BT

Figure 39 - Calibrate drive to park position
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Figure 40 shows that the heads will be driven online until position becomes greater than
580mm. this is the calibrate position. once this distance is met the heads will stop driving online.

-
Action

n
h. wan Tians3
53 G §3-S5tep3:
Step3 Interlock Event Qualifier
R
5
<Add news
e g
WAWIE
*Position®
N
int
580
54 =S4 - Stepd:
Stepd _Interlock Event Qualifier
R
<Add news
™
h. ”-__'l'lﬂnl,d

Figure 40 - Drive to calibrate position

“Drive Offline
“Drive Online -

- calibrate

calibrate”
S
_Action
“Drive Online - calibrate”

Figure 41 shows that the system is now waiting for the sample 1 inserted button on the operators
HMI, once this button is pressed the shutter will open and the start timing bit is set.

H o
Action

"Drive Online - calibrate”

i =
Action

=]
[ ki T Transz
s4 "' 84 -Step4: .
Step4 Interlock Event Qualifier
R
<Add news
™
T4 - Trans4: o =T Transs
2.0
"Sample 1
Inserted”
—
55 " S5 Step5:
Steps Interlock Event Qualifier
5
R
s
<Add news
s
s i =T Trans5

Figure 41 - Calibrate, Sample 1 operation
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Figure 42 shows that the system is now waiting for the output of IEC Timer 0 to be energised.
This is a timer that will have counted for 3 seconds once the start timing bit was set. Once IEC
timer 0 is energised the shutter will be closed, heads will be driven offline and the start timing
bit will be reset to enable use later on in the program sequence.

™
L i +Trans.l

S5 il 55 -StepS: X -
Steps Interlock Event Qualifier  Action
5 “Open Shuccer - calibrate®
R “Clese Shutter - calibrate”
s “Starc Timing®
<Add news>
-]
T5 - Trans5: [0 ey gk S
"IEC_Timer_0_
DE_2°Q
56 =7 56 - Step6: " o-
S Interlock Event Qualifier  Action
R ~Open Shutter - calibrate”
5 "Cloae Shucter - calibrate”
5 “Drive Qffline - calibrate”
B “Starc Timing®
<Add newz
T6
[CREREE .

Figure 42 - Calibrate, Sample 1 measure

Figure 43 shows that the head will be driven offline until position reads less than 560mm, once
this becomes true the heads will stop driving offline. This is done as during the calibration
process lechnicians are required to change samples, by driving the heads offline between each
sample change, it is ensured that the heads are out of the technicians working area. The sequence
will then repeat for samples 2 through 4 once sample 4 is completed the heads will drive home
and the sequence will return to step 1. The full program can be seen in appendix 10.3.

5
L ""'+Tra nss

s6 " 56 - Stepé: -
Step6 Interlock Event Qualifier Action
R "Open Shutter - calibrate”
s "Clese Shuttar - calibrate”
= "Drive Offline - calibrate”
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<Add news
T6
T6 - Transb: Ko T Transh
wawie
*Positicn®
<
Int
560
57 = §7-Step?: X -
Step? Interlock Event Qualifier Action
R r'Dr‘_':e Offline - calibrate"
<Add news
rs

Figure 43 - Calibrate, drive offline

59




Figure 44 shows the alternative path from step 1. From this it can also be seen that there are
two potential paths from this point. The path depends on the position of the control switch, this
is in place to ensure that only one of the HMI screens can have control at any one time. Again,
the safety requirements must be met. Pressing standardize on either of the screens if the control

switch is in the corresponding position will start the standardize sequence.

e s
-— 1
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. o , .
L T20 -Trans 20: e ) T28-Trans 28! e ]
s ana
“Technbdams .0 w0 " Cpewor, w00 w0 LK
Standardd T T—— * Emasgengy St Stndanice’ * Gae Inseriod” “Emwpnoy Sg "Conil Swa”
[l 1L 171 ] i 1 L 1.k 1/ 1
; i} % | ‘ it b i1 i
e T
Swp20
-
Figure 44 - Start standardise
Figure 45 shows that the first step is to drive the heads offline.
n w0 n8
s <7 o — S = — Sz
52
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[T —— Lz 520 520 - Step20: W
Tranz2 Step20 Interlock _Event Qualifier  Action
53 5 "Drive 0ffline = Standardiss®
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.
——y
54 teg il
I .
Steod Trans21

Figure 45 - Standardize, Drive offline
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Figure 46 shows that the heads will be driven offline until position is less than 560mm. Once
this is true the heads will stop driving offline and drive online.

h P 20

[~ Trans20
520 17 820 - Step20: x -
Step20 Interlock Event Qualifier Action
5 "Drive 0ffline - Standardise”
<Add news
1
T21 - Trans21: o T Trans21
mAWIa
"Position”
<
Int
260

521

1 521 -Step21: -
Step21 Interlock Event Qualifier  Action
3 “Drive QLfline - Svandardise”
s "Drive Online Standardise®™
<Add news
T2z
L = Trens22

Figure 46 - Standardise, drive offline

Figure 47 shows the heads will drive online until the position is greater than 580mm. This is
the zero measurement point. Once this position is true the heads will stop driving online and
the start timing bit will be set.

21
L & Trans21
S21  m 5§21 -Step21: X -
2 _Interlock Event Qualifier  Action. -
R "Drive Offline - Standardi:
H "Drive Online Standardise®
<Add newc
—
T22-Trans22: .- & = == Tans22
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S22 =770 §22 -Step22: x -
Step22 Interlock Event Qualifier  Action
R "Drive Online Standardise”
H "Start Timing™
<Add newve-
123
h srasnsnans -_TYHHSZB

Figure 47 - Standardise, drive to zero position
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Tata Steel

Figure 48 shows that the system is waiting for the output of the 5 second IEC timer 0 to become

energised, once this happens the heads will once again be driven online, and the start timing bit
will be reset.

T22
P.......... Trans22
§22 7§22 -Step22: e
Step22 Interlock Event Qualifier Action
R "Drive Online Standardise”
5 "Start Timing™
<Add new>
23
T23 - Trans23: o ™™ Jrans23
“IEC_Timer_0_
DB_2"Q
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$23 77§23 -Step23: i
Step23 Interlock Event Qualifier Action
R "Start Timing"
s "Drive Omline Standardise”
<Add news
T24
|.|. R Tans24

Figure 48 - Standardise, measure zero

Figure 49 shows the heads will drive online until position reads 620mm, this is the infinity

measurement point. Once this point has been reached the heads will stop driving online and the
start timer bit is set.
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523 =7 §23-Slep23: K-
Step23 Interlock Event Qualifier  Action
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<Add news
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re 49 - Standardise, Drive to infinity position
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Tata Steel

Figure 50 shows that once the start timing bit is set the system is waiting for the 5 second IEC

timing bit will be reset.

timer 0 output to be energised, once this happens the heads will be driven offline and the start
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Figure 50 - Standardise, Measure at infinity position
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Figure 51 shows that the heads will drive offline until position reads less than 560mm. Once
this is true the heads will stop driving offline and the standardize buttons will be reset.
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Figure 51 - Standardise, Drive offline
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Figure 52 shows the compact view of the GRAPH program for the modes of operation
sequences.
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Figure 52 - Modes of operation sequence
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Figure 53 shows the bits set and reset in step 1. This is the step that all sequences come back to
once they are either complete or they are stoped. This blcok makes everything safe. It can be
seen that all mode button are reset, drive online and offline are reset and the shutter is closed.

l— 137

-4— T38

— T39

.— 112
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Stepl Interlock Event Qualifier  Action

R "Drive Offline - scan” "Drive. .. #M6.0
R "Drive Online - scan" "Drive... ™Me.2
R "Shucter State™ "Shutt... $I0.5
R "Opan Shutter - scan™ "Opan ... EM10.4
5 "Close Shutter - acan” "Close... $M12.6
R "Start Timing™ TStaIt.. . iM0.1
R "Start Dwell™ "Stazt... §M400.2
R "Start Scan" "Start... $M400.1
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R "Drive Online - dwell" "Drive... $48.5
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R "Drive Online - static™ "Drive... ME.3
R "Drive Offline static” "Drive... EM6.1
<Add news

Figure 53 - Modes of operation, step 1

Figure 54 shows the first potential branch from step 1. Before any operation can be performed
the gate must be closed, the line must be running, the emergency stop must not be pressed, the
control switch must be in the PC&A position and both x-rays must be on. Once the start scan
button is pressed on the operators HMI screen the sequence will begin. This means the heads
will be driven online and the shutter will be opened.
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Figure 54 - Start scan operation

65




Figure 55 shows that the heads will drive offline until position is less than 560mm. Once this is
true the heads will stop driving offline and start driving online. If the stop operation button is
pressed on the HMI screen it can be seen that the sequence will jump back to step 1. This is true
for all steps in the system. This will reset all bits. It can also be seen that the sequence jumps
back to step 3 from transition 8.
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Figure 55 - Scan, Drive offline
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Figure 56 shows the heads will drive online until position is greater than strip edge 2. Once this
is true, the heads will stop driving online and will drive offline.
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Figure 56 - Scan, Drive to strip edge 2
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Figure 57 shows that the heads will be driven offline until position becomes less than strip edge
1. Once this is true the heads will stop being driven offline.
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Figure 57 - Sean, Drive to strip edge 1

Figure 58 shows that once step 6 has been completed the sequence will jump to step 3. This
will then repeat the scan sequence until the stop button is pressed.
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Figure 58 - Restart scan
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Figure 59 shows the second branch from step 1. Pressing the start dwell button on the HMI
screen whilst all other conditions are met will start the sequence by driving the heads offline.
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Figure 59 - Start dwell

Figure 60 shows the heads will drive offline until position becomes less than 560mm. The heads
will then stop being driven offline and start driving online. If the stop button is pressed at any
time during the sequence the sequence will jump back to step 1.
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Figure 60 - Dwell, Drive offline
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Figure 61 shows that the heads will be driven online until position becomes greater than strip
edge 1. Once this is true, the heads will stop being driven online, the start timing bit will be set
along with the dwell drive side edge bit. This bit sends the coating data from this bit into the

correct database.
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Figure 61 - Dwell, Stop at strip edge 1
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This will cause the system to take measurements for 5 seconds until the output of IEC timer 0
is energised. Once this is true the start timing bit and dwell drive side bit will be reset, and the
heads will be driven online. This process is repeated for the center and operators side strip edge
as can be seen in figures 62 through 70.
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Figure 62 - Dwell, Measure at strip edge 1
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Figure 63 - Dwell, Drive to center position
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Figure 64 - Dwell, Measure at center position
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Figure 65 - Dwell, Drive online to strip edge 2
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Figure 68 - Dwell, Measure at center position
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Figure 69 — Restart dwell sequence

73




Figure 71 shows the third branch. If the standby button is pressed on the HMI screen whilst all
other necessary conditions are met the standby function will begin. Once initiated the heads

will be driven offline.
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Figure 71 - Start standby
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Figure 72 shows that the heads will be driven offline until position reads less than 560mm.
Once this is true the heads will stop being driven offline. the standby button will be reset. and
the shutter will be closed. This ends the sequence and the system will jump back to step 1 as

shown in figure 73.
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Figure 72 - Stand by, Drive offline
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Figure 73 - Standby, jump to step 1
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Figure 74 shows the forth branch of the sequence. If the start static button is pressed when all
other conditions are met the static sequence will begin by driving offline
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Figure 74 - Start static

Figure 75 shows that the heads will be driven offline until position becomes less than 560mm,
once this is true the heads will stop driving offline and will drive online. If the stop operation
button is pressed on the HMI screen the sequence will jump be to step 1 which will reset the

system.
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Figure 75 - Static, Drive offline
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Figure 76 shows the heads will drive online until position becomes greater than actual desired

static, this value is entered by the operator on the HMI screen. Once this has become true the
heads will stop being driven online and the shutter will open.
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Figure 76 - Static, drive online to target position

Figure 77 shows that the heads will sit in this position until the stop operation button is
pressed, pressing this button will cause the sequence to jump to step 1 which will reset the

system.
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Figure 77 - Static, Stop operation
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6.2 - Control Panel

Figure 78 shows the completed control panel. The extent to which the panel complies to the
EN60204 electrical safety standards and the essential healthy and safety regulation (EHSR) can
be seen in appendix 10.7 and 10.8. The panel has 240V AC coming into the isolator from a
fused spur, with this isolator in the off position there is no power on the panel at all. All cable
ends are labeled and ferruled. The labels match that of the drawing that can be seen in appendix
10.5. All cables arc colour coded depending on the voltage, there are 3 voltages in the panel
240V AC (black), 110V AC (red) and 24V DC (Blue). The main power coming in is 240V AC,
this supplies the main contactor, and the control circuit of the motor and drive, the 240V AC is
feed to the transformer which outputs 110V AC. The 100V AC supplies the PLC and the 24V
DC power supply unit. This PSU is then used to supply the PLC 1/ O cards, the control circuit
devices and the HMI screens.

The control panel is hardwired to incorporate safety. power is taken off the control circuit if.
the emergency stop is pressed. the gate limit is deactivated or if either of the limit switches are

activated.
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Figure 78 - Completed Control Panel
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The recommended operating temperatures of the devices used within the panel were less than
45°C. Figure 79 shows a thermal image that was taken of the panel after a day of operation. The
maximum temperature in the panel is 28.6°C, with the average temperature being 19.7°C this

is within the manufactures recommendations. Full pictures can be seen in appendix 10.6.

Measurements °C 14/03/2018 13:59:13
Ar1 Max 286
Min 16.0
Average | 19.7
Parameters
Emissivity 0.95
Refl. temp. 18 °C

FLIR0S77 jpg FLIRE5 63924812

Figure 79 - Thermal Image of Control Panel

excellent idea, testing
temperature shows

6.3 - ABB Drive possible future failures

The ABB drive was configured using the built-in keypad and screen. The drive was initially
setup with the details of the motor. Parameter 9902; Application macro was selected as the
alternate macro. The full I/O connections for this macro can be seen in appendix 10.2. The
forward and reverse signals are sent from the digital output card of the PLC. There are two
options for constant speed selection. The speeds are preset in the drive and selected when
needed via the PLC program.
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6.4 - O-Frame

The main frame was constructed from Unistrut and fastened with spring channel nuts and 8mm
bolts. The frame is bolted to the floor using Unistrut legs. Two Unistrut arms extend from the
frame and attach to the wall using L brackets. Within the frame two lengths of rail were mounted
on additional sections of Unistrut. The rails house runners which the belts are connected to.
These sections were bolted in the channel of the Unistrut; this was done to enable the rails to
be moved up and down which enables the tension on the belts to be adjusted. In each of the four
comers of the frame metal plates are mounted, these plates are used to mount the pulleys; the
belts are then run across these pulleys. A small tensioning wheel was used to add tension to the
upright belt.

The motor was mounted to the floor using a motor frame and welded Unistrut and earthed to
the main frame.

A Unistrut arm extending to the left of the frame houses the laser distance sensor, this was
mounted to line up with the bottom head. Ultimate limit switches are mounted on the bottom
head rail, the ultimate limits were used so in the event of an object falling in front of the laser
the heads would stop and not continue to try and run.

All cables are run through the Unistrut channels and into wall trunking, all of which is capped.
The x-ray heads are demonstrated using small sections of Unistrut. Figure 80 shows the O frame

that was built to demonstrate functionality. Figure 80 shows the completed O frame.

Figure 80 - Prototype O Frame
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6.5 - Signal Box

The signal box was made purely to demonstrate the external factors that needed to be included
to demonstrate the fullest functionality of the system. The signal box consists of two pole
switches that are wired into the digital input of the PLC. Most of the switches are simply used
to demonstrate that the alarms section works. However, the line run switch and the x-rays on /
off switches can inhibit the operation of the system. If either of the x-rays are in the off position
or if the line is simulated as not running the system will not enable the operators to run the
gauge in any mode of operator or allow standardisation or calibrations to be performed. Figure

81 shows the completed signal box

Figure 81 — Signal Box

6.6- Technicians HMI Screen

The technician’s screens are significantly smaller that the operator screen due to the lack of
graphical displays. The technician’s screens offer more technical features than the operators
screen. The main page, figure 82 displays the time and date in the top right-hand comer and
displays the top. bottom and total coating. The buttons are used to navigate to other screens.
Pressing standardize will run the standardize sequence, this will not navigate onto a separate
page, simply change to read “standardizing”,

Pressing calibrate will navigate to the calibration screen, figure 83 This page gives all the
buttons required to perform a full calibration, the I/O fields are used to display the head position
and the current coating and voltage readings. Pressing F1 will navigate back to the main page,

F2 will open the shutter and F3 will close the shutter.
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Pressing settings will navigate to the page shown in figure 84. This page enables the coating
weight values to be edited, this would only be done when new samples are created. The screen
is also used to insert gain and tolerance values. The F keys are the same as previously
mentioned.

Pressing the alarms button will navigate to the screen seen in figure 85. This screen displays all
alarms, these will flash red when the alarm becomes unhealthy, the writing will also change to
match the state of the alarm, for example, when healthy “Water flow healthy” would be
displayed in white and black. When unhealthy, “Water flow Unhealthy” would be displayed in
flashing red and white. F keys as mentioned.

Pressing calibration values will navigate to the screen shown in figure 86. This screen shows

the coating and voltage readings of the most recent calibration.
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Figure 82 - Technicians Home Screen
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Figure 83 - Technicians Calibrate screen
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Figure 84 - Technicians Settings screen
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Figure 85 - Technicians Alarms screen
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Figure 86 - Technicians Calibration Values screen
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6.7 - Operators HMI screens

The HMI screens for the operators were designed to be as user friendly as possible. This meant
limiting the number of screens they had to swap between. There are three operator’s screens.
The layout for the three screens are very similar. The three screens can be seen in figures 87
through 89 The buttons for performing operations and swapping between screens are in the top
left and the time and date can be viewed in the top right. The right-hand side of all three screens
is used to display all alarms that the operators need to be aware of. These alarms are PLC signals
and will flash red when they become unhealthy. All screens have a shutter state indicator which
will turn red when the shutter is open and green when the shutter is closed. The 1/0 fields for
target coating and strip width arc in place for the operator to input the data. The I/O field for
head position is an output from the PLC to show where on the frame the heads are. The buttons
on the bottom right are used for starting and stopping the operation and closing the shutter.
The scan screen shown in figure 87. Has /O ficlds showing the actual top. bottom and total
coating. Along with this is the scan graph. This graph was created using 100 individual bar
graphs. These are linked to an array in the PLC. Each bar corresponds to a position in the array
which is linked to a position on the strip. The graph displays deviation from the set point, on a
scale of +1 g/m? and -1g/m?. A tolerance can be set for the coating, if the actual coating is inside
the set tolerance the bars will be green and if the coating is outside the tolerance the individual
bars outside the tolerance will turn red.

The dwell screen shown in figure 89 has I/O ficlds which show the coating values of the top
and bottom from the two edges and the center of the strip. On this screen there are three separate
line graphs for the top and bottom, one graph for each of the reading points.

The static screen shown in figure 88 has the addition of a target position, this is inputted by the
operator and it the position they wish to measure, inserting a value into this input field will send
to the PLC and this is the position heads will move too. There are two line graphs, top and
bottom. The graphs show the actual coating reading against time.

The standardize button will put maximum and minimum voltage into the system, this can be
used between full calibrations to alter the coating readings if they are drifting. The standby

button will move the gauge heads to the park position.
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Figure 87 - Operators Scan screen

Figure 88 - Operators Static screen
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Figure 89 - Operators Dwell screen
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7.0 — Project Testing and Evaluation
Tables 1 through 13 show the results from the final tests that were performed on the completed

system. The tests demonstrate every aspect of the system being tested. The safety system was
tested and passed, every mode of operation was tested and passed and every button on all

screens was also tested and passed.

I'able 3 - Testing Plan - Power Up
Action Expected Result Pass [ Comments
Fail
Switch Fused Spur No visible changes P
Switch main isolator Panel Powers up d
Power on PLC P
Power on drive P
Power on HMI P Few seconds to start up
screens
LCR energised P
Power on LED's P One of each set
No movement of P
heads
Press gate reset Gate relay energise P
Press control reset - ntrgl relay P
energised
Main contactor P
energised
Table 4 - Testing Plan - Safety
Action Expected Result Pass [/ Comments
Fail
Press emergency stop once Gate and control P
system is powered up relay de-energise
Main contactor drops P This can be heard
out
Press reset gate and control No change P
relays whilst emergency
stop is pressed
Reset emergency stop and System resets P
press gate and control reset
Deactivate gate limit whilst Gate and control P
system is healthy relays de-energise
Main contactor drops P
out
Press gate and control reset No change P
whilst gate limit is
deactivated
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Press gate limit, press gate System resets P
and control reset

I'able 5 - Testing Plan - Powering up of Operators screen

Action Expected Result Pass / Comments

Fail
Just powered up, no Scan screen displayed P
buttons pressed

Shutter State coloured P This matches the panel
green LED

Graph not updating

Actual readings
displayed are from the

last run
Zeros shown in target P
coatings
Zero shown in strip P
width
Head position P

correctly displayed

Some alarms flashing P X-rays on flashing
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Table 6 - Testing Plan - Powering up Technicians HMI screen

Action Expected Result Comments
Just powered up, no Main screen shown. P
buttons pressed
Coating readings from P Head positions also
last run will be shown
displayed
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Table 7 - Testing Plan - Operators HMI buttons

Action Expected Result Pass / Comments
Fail
Press static when on Scan Static screen now P
screen displayed
Press scan when on static Scan screen now P
screen displayed
Press dwell when on static Dwell screen now P
screen displayed
Press static when on dwell Static screen now P
page displayed
Press dwell when on scan Dwell screen now P
page displayed
Press scan when on dwell Scan page now P
page displayed
Press strip width on scan Numerical keypad P
page appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press strip width on static Numerical keypad P
page appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press strip width on dwell Numerical keypad P
page appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press target position on Numerical keypad P
the static screen appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press top target coating Numerical keypad P
on scan page appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press bottom target Numerical keypad P
coating on scan page appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press top target coating Numerical keypad P
on static page appears on screen
Enter numbers on keypad Input field updates P
with numbers
Press bottom target Numerical keypad P

coating on static page

dappears on screen
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Enter numbers on keypad Input field updates P
with numbers
Press Standardise on Standardise sequence P
Static page begins
Press standby on static Heads move to home P
page whilst heads are not position
in home position
Press Standardise on Standardise sequence P
dwell page begins
Press standby on dwell Heads move to home P
page whilst heads are not position
in home position
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Action

Table 8 - Testing Plan - Technicians Screen Buttons

Expected Result

Pass /
Fail

Comments

Using the arrow keys move Buttons should P Up / down / left / right
between buttons on main have a dotted white keys function correctly
page line when available
to be pressed
Coating weight P Showing start values set in
fields should be PLC
populated
Press standardise on main Writing changes to P
page read, standardising
Standardise P Zero, Infinity and home
sequence starts
Once complete P
write reverts to
read standardise
Press settings on main page Settings page P
should display
Press arrow keys up and Tolerance and gain P
down fields should be
selected
Enter numbers on keypad Numbers should P Checked on PLC and
whilst input fields are populate screens numbers changed to
selected match
Press F1 Return the main P
page
Press Alarms on main page | Display alarms page P Some alarms flashing
Press F1 Return the main P
page
Press Calibration Values Display calibration P
values page
Calibration values P Start values from PLC
should be
populated
Press F1 Return the main P
page
Press Calibrate Display calibration P
page
Using the arrow keys move Buttons should P
between buttons on have a dotted white
calibrate page line when available
to be pressed
Press F1 Return the main P

page
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Tata Steel

Action

Toggle, Top x-
rays on / off

‘able 9 - Testing Plan - Alarm Pages and Signal box

Expected Result - Both
HMI Screens

Colour changes to flash
red and grey and displays
top x-rays on

Pass /
Fail -
Tech

Pass /
Fail -
Op

Comments

1 on-Red LED

2 on—Red LED

1 off — Red LED
2 off —Green LED

Colour changes to just
white and displays top x-
rays off

Toggle, Bottom x-
rays on / off

Colour changes to flash
red and grey and displays
bottom x-rays on

Colour changes to just
white and displays bottom
x-rays off

Toggle, Top head
temp ok

Colour changes to flash
red and grey and displays
top head temp unhealthy

Colour changes to just
white and displays top
head temps healthy

Toggle, Top head
temp ok

Colour changes to flash
red and grey and displays
bottom head temp
unhealthy

Colour changes to just
white and displays bottom
head temps healthy

Toggle, Air
pressure

Colour changes to flash
red and grey and displays
air pressure unhealthy

Colour changes to just
white and displays air
pressure healthy

Toggle, water
flow

Colour changes to flash
red and grey and displays
water flow unhealthy

Colour changes to just
white and displays water
flow healthy

Toggle, line run

Colour changes to flash
red and grey and displays
line on stop
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Colour changes to just P P
white and displays line
running

Toggle, control
switch

Colour changes to flash P P
red and grey and displays
PC&A mode

Colour changes to just
white and displays
operators mode

Table 10 - Testing Plan - Calibrate Sequence

Action

Expected

Result -
Hardware

Operators
screen

Technicians
Screen

Pass/ Pass/ Comments

Fail
Op

Fail
Tech

Press Drive offline to | Head position Head P P
calibrate | home position | field changes | position field
on to reflect changes to
operators position reflect
HMI position
screen
Drive online to | Head position Head P P
calibrate field changes | position field
position to reflect changes to
position reflect
position
Press Green LED Shutter state P p LED
Sample 1 turns off changes from changes
inserted green to red on panel
to match
Red LED turns P P
on
Wait for 5 P P
seconds
Red LED turns | Shutter state P P Panel LED
off changes from matches
red to green
Green LED P P
turns on
Drive offline to | Head position Head P P
home position | field changes | position field
to reflect changes to
position reflect
position
Press Drive online to | Head position Head P P
Sample 2 calibrate field changes | position field
inserted position changes to
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to reflect reflect
position position
Green LED Shutter state Panel LED
turns off changes from matches
green to red
Red LED turns
on
Wait for 5 Voltage and
seconds coating fields
change to
reflect
readings
Red LED turns | Shutter state Panel LED
off changes from matches
red to green
Green LED
turns on
Drive offline to | Head position Head
home position | field changes | position field
to reflect changes to
position reflect
position
Press Drive online to | Head position Head
Sample 3 calibrate field changes | position field
inserted position to reflect changes to
position reflect
position
Green LED Shutter state Panel LED
turns off changes from matches
green to red
Red LED turns
on
Wait for 5 Voltage and
seconds coating fields
change to
reflect
readings
Red LED turns | Shutter state Panel LED
off changes from matches
red to green
Green LED
turns on

Drive offline to
home position
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Press Drive online to | Head position Head
Sample 4 calibrate field changes | position field
inserted position to reflect changes to
position reflect
position
Green LED Shutter state Panel LED
turns off changes from matches
green to red
Red LED turns
on
Wait for 5 Voltage and
seconds coating fields
change to
reflect
readings
Red LED turns | Shutter state Panel LED
off changes from matches
red to green
Green LED
turns on
Drive offline to | Head position Head
home position | field changes | position field
to reflect changes to
position reflect
position
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Tata Steel

power supply

deviation, bars

that are out of

tolerance turn
red, if in

Table 11 - Testing Plan - Scan Sequence
Action Expected Result Operators Pass / Comments
- Hardware screen Fail
Press Strip width No change Numerical P
on HMI screen keypad appears
on screen
Insert value No change Value updates in P 500 entered
between 1 and I/ Ofield
550
Press start scan Move to park P
on HMI screen position
Drive online to Shutter state P Panel LED matches
strip edge 1 changes from
green to red
No change Head position P
output field
changes to
reflect position
Drive online to Graph begins to P
strip edge 2 update as the
head moves,
bars are all red
and at maximum
value
Drive offlineto | Graph continues P
strip edge 1 to update
Drives online Graph continues P
and repeats. to update.
Insert tolerance No change No change P
for top and
bottom heads on
technicians HMI
screen
Insert top and No change Bars begin to P
bottom head change to green
target coatings and read the
close to the difference in
actual readings deviation from
the target
Alter the voltage No change Bars change to P
on the variable show the

99




tolerance
remain green.

Drive side Heads stop Shutter state
ultimate limit moving changes from
struck red to green
Gate and control Graph stops
relays de- updating
energise
Main contactor
drops out
Press start scan No change No change
on HMI screen,
whilst system is
unhealthy
Press gate and No change No change
control reset
Move heads No change No change
away from limit,
press start scan
on Operators
HMI screen
Press gate and | Gate and control No change
control reset relays de-
energise
Main Contactor No Change
energises

Press Start scan

Heads move to
park position

Head position
output field
changes to

reflect position

Starts scan Shutter state
sequence changes from
green to red
Graph starts
updating
Press Stop scan Heads stop Graph stops
on Operators moving moving
HMI screen
Shutter state
changes from
red to green
Press Start scan Heads move to Head position
on Operators park position output field
screen changes to

reflect position
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Starts scan Shutter state P
sequence changes from
green to red
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Tata Steel

screen, whilst

Table 12 - Testing Plan - Static Sequence
Action Expected Result Operators screen Pass / Comments
— Hardware Fail
Press Strip No change Numerical keypad P
width on HMI appears on screen
screen
Insert value No change Value updatesinl /O P 500 entered
between 1 and field
550
Press target No change Numerical keypad P 200 entered
position in HMI appears on screen
screen
Insert value No change Value updatesin| /O P
between 1 and field
the strip width
Press start Move to park Head position output P
static on HMI position field changes to
screen reflect position
Drive online to Head position output P
static position field changes to
reflect position
Stop in static Shutter state changes P
position from green to red
Coating value fields P
will update
Graphs will update P
Insert No change Tolerance lines on P
tolerance for graphs will move
top and
bottom heads
on technicians
HMI screen
Alter the No change Line on graph will P
voltage on the alter to display the
variable power new coating reading
supply
Ultimate limit Heads stop Shutter state changes P
struck moving from red to green
Gate and control | Graph stops updating P
relays de-
energise
Main Contactor P
drops out
Press start No change No change P
static on HMI
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system is
unhealthy
Press gate and No change No change P
control reset
Move heads No change No change P
away from
limit, press
start static on
Operators HMI
screen
Press gate and | Gate and control No change P
control reset relays de-
energise
Main Contactor No Change P
energises
Press Start Heads move to Head position output P
static park position field changes to
reflect position
Starts scan Shutter state changes P
sequence from green to red
Graph starts updating P
Press Stop scan Heads stop Graph stops moving P
on Operators moving
HMI screen
Shutter state changes P
from red to green
Press Start Heads move to Head position output P
static on park position field changes to
Operators reflect position
screen
Starts scan Shutter state changes P
sequence from green to red
I'able 13 - Testing Plan - Dwell Sequence
Action Expected Result Operators screen Pass / Comments
- Hardware Fail
Press Strip width on No change Numerical keypad P
HMI screen appears on screen
Insert value between No change Value updatesin | P 500 entered
1 and 550 / O field
Press start dwell on Move to park Head position P
HMI screen position output field
changes to reflect
position

103




Move online to
strip edge 1

Head position
output field
changes to reflect
position

Stop at strip
edgel

Shutter state
changes from
green to red

Moved to
850mm

Drive side coating
fields will update

Drive side coating
graphs will update

Move online to
center

Shutter state
changes from red
to green

Panel LED
matches

Head position
output field
changes to reflect
position

Moved to
1100mm

Stop at center

Shutter state
changes from
green to red

Centre coating
fields will update

Centre coating
graphs will update

Move online to
strip edge 2

Shutter state
changes from red
to green

Head position
output field
changes to reflect
position

Panel LED
matches

Stop at strip
edge 2

Shutter state
changes from
green to red

Moved to
1350mm

Op side coating
fields will update

Op side coating
graphs will update

Move offline to
center

Shutter state
changes from red
to green

Head position
output field
changes to reflect
position
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Stop at center

Shutter state
changes from
green to red

Centre coating
fields will update

Move offline to
strip edge 1

Shutter state
changes from red
to green

Head position
output field
changes to reflect
position

Stop at strip

Shutter state

edge 2 changes from
green to red
Drive side coating
fields will update
Drive side coating
graphs will update
Alter the voltage on No change Relevant output
the variable power fields will update
supply
Relevant graphs
will update
Drive side ultimate Heads stop Shutter state
limit struck moving changes from red
to green
Gate and Graph stops
control relays updating
de-energise
Main Contactor
drops out
Press start dwell on No change No change
HMI screen, whilst
system is unhealthy
Press gate and No change No change
control reset
Move heads away No change No change
from limit, press start
dwell on Operators
HMI screen
Press gate and Gate and No change
control reset control relays
de-energise
Main Contactor No Change
energises
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Press Start dwell Move to park Head position P
position output field
changes to reflect
position
Start dwell Graphs and I/O P
sequence update
Press Stop dwell on Heads stop Graphs and 1/O P
Operators HMI moving stop updating
screen
Press Start dwell on Move to park Head position P
Operators screen position output field
changes to reflect
position
Start dwell Graphs and I/O P
sequence update
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Table 14 - Testing Plan - Standby

Pass /
Fail

Action Expected Result Operators Comments

screen

— Hardware

Press Move to park Shutter state P
standby on position should be
HMI screen green
Table 15 - Testing Plan - Standardize
Expected Operators Technicians  Pass Comments
Result — screen screen / Fail
Hardware
Press Move to park Head Writing on P
Standardize position position screen
(Change output field displays
control changesto [ standardizing
switch reflect
position for position
each)
Move to Zero Head P
position position
output field
changes to
reflect
position
Stop at Zero Shutter state | Shutter state P
position changes changes
from green from green
to red to red
Move to infinity | Shutter state | Shutter state P
position changes changes
fromredto | fromredto
green green
Head P
position
output field
changes to
reflect
position
Stop at Infinity | Shutter state | Shutter state P
position changes changes
from green from green
to red to red
Move back to | Shutter state | Shutter state P
park position changes changes
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from red to from red to
green green
Head Writing on
position screen
output field displays
changes to standardise
reflect
position
Table 16 - Testing Plan - Voltage to coating results
Voltage Expected result Actual Error
Result
8 0 -0.49 -0.49
7.2 1.37 1.41 +0.04
6.4 3.21 3.65 +0.44
4.4 8.49 8.85 +0.36
3.8 111 10.5 -0.6
0 20 20.09 +0.09

7.1 - Evaluation

Table 14 shows the results that were obtained from the HMI screens indicating the calculated
coating value. There are slight errors in the readings. however this is most likely since the zero
and infinity voltage reading were “ideal” values and the four sample readings were actual
values, this could potentially cause the line of best fit to be slightly out. On a typical coating
gauge at Trostre the zero and infinity readings would never be exactly 8 and 0, therefore once
the system is receiving real data it is expected that the voltage readings will be slightly different.
and the coating readings will be more accurate.

It is also possible to alter the gain of the system and potentially add an offset. These are variants
that the existing coating gauges already have and are used. These values alter the final value of
the coating if it is seen as too high or too low.

To address the specification the following can be said;

o The system must accurately measure the weight of the strip, this means taking the raw
voltage data value from the x-ray heads (0-8V), manipulating the data and displaying
the correct result on the HMI screen (0-20g/m’) — This has been mostly achieved with
only slight variations as addressed above, this will be an area to work on when the
system 1is installed on the line with no major changes or issues predicted.

o Must be able to close the shutter with the push of just one butfon — This has been
achieved by placing a “close shutter” button on all technician and operators HMI
screens, these buttons have been tested and work as expected.

e Can process both analogue and digital I'0O — This has been achieved as the PLC /0

cards can process all types of I/O
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o There must be clear, visible and accurate ‘state’ indicator lights and signs — This has
been achieved by placing LED’s on the front of the control panel. along with visual
display of the state of both the shutter and the x-rays on each page of the operators HMI

o The system must have suitable safety guard interlocks and systems in place — For the
prototype it was decided that full safety guarding was not required, however, a gate
interlock was connected to the system to demonstrate the function was available for the
full system, furthermore, the system is inhibited should the gate system not be healthy,
the emergency stop be pressed. the control switch is in the wrong position, if either of
the ultimate edge limits are made and if the x-rays are deemed as being unhealthy.

o Move the heads to the exact position instructed by the HMI — This has been proven by
testing,

s Measure the strip at the correct point and for the correct amount of time — This has been
proven by testing

e Act in the desired way depending on the mode selected by the HMI screen — Proven in
testing scction

o The system should provide 100 points of measurement across the strip in scan operation
- This has been met, however it is not as smooth as it will be on the full system, this is
due to the prototype being a quarter of the size of the full system. Therefore, on the
prototype to measure at 100 points across the width of the strip the system must produce
a reading for every 10 mm on the full system to produce 100 reading it only requires

taking readings every 40mm.

7.2 - Display Screen

o Display the weight of the tin coating for the top and bottom head separately — This was
achieved by using separate output fields on the HMI screens.

s Display the profile of the strip along with a real-time display of where the heads are —
This was achieved by using line and bar graphs along with an output fields which
displays the head position. The position of head is known by using a laser distance
sensor.

o Allow calibrations of the system to be done with ease — There is clear access to the
calibrations page from the main technicians screen, calibration is then completed by

using the clearly labelled buttons on the HMI screen
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o Allow all modes of operation to be selected with ease — All modes can be accessed from
all pages using the clearly marked buttons on the top of the pages.

o Display system parameters and allow these to be edited only by the PC&A technicians
— This was achieved by only have data that was completely necessary on the operators
HMT’s, all other data and parameters can be accessed on the technicians HMI which is
in a locked room.

o Display accurate alarms without delay — All operators screens have the alarms
displayed on the right-hand side of the page, meaning any and all alarms will be

immediately noticeable.

7.3 - Overall System

It is desirable that the system has in-house support and will be long lasting. Spare parts must
be readily available, and training easily provide — This last point has been achieved by
- Using PLC’s, the programming for which is widely understood on plant
- Using Siemens S7 as this is being standardised on plant therefore there are universal
spares in the works stores
- All development was completed in-house, this means training documents can be
generated and training can be given to Tata employees in-house, climinating the cost

of external companies being paid for training
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7.4 - Timing and Budget
Table 17 shows the components and devices that were ordered from external companies to build

the prototype. The total cost of these items was £10,012.62.

‘able 17 - Ordered parts

PLC CPU CPU 1516-3 PN/DP Parmley Graham | 6ES75163AN0O10ABO 3.346.00
PLC Power SIMATIC PM 1507 Parmley Graham 6EP13334BA00 159.00
module 24VI8A
Digital Input DI 32 x 24V DC HF Parmley Graham | 6ES75211BLO00ABO 286.00
card
Digital Output DI 32 x 24V DC HF Parmley Graham | 6ES75221BLO10ABO 407.00
card
Analogue Input | AI8 xU//RTD/TC ST | Parmley Graham | 6ES75317KF000ABO 551.00
card
Analogue AQ4x UM ST Parmley Graham | 6ES735325HD000ABO 468.00
Qutput Card
Technicians KP400 Basic PN - 4.3" | Parmley Graham | 6AV66470AT113AX0 381.00
HMI Screen Colour + 8 keys
Operators HMI | TP2200 Comfort - 22" | Parmley Graham | 6AV21240XC020AX1 4,126.00
Screen Colour Touch
LC Relay Omron SPDT Non- RS Components G2R-1-8N 24DC(S) 6.61
Latching Relay PCB
Mount, 24V dc Coil, 10
A
Relay Socket | Relay Socket for use RS Components 353-966 5.93
with G2R-2-8 Relays
250V ac
AAB Drive ACS 150 Inverter RS Components 621-1206 131.00
Drive0.75kW
Plunger limit | [P66, IP67 Snap Action | RS Components 447-3395 46.88
Limit Switch, Lever,
Plastic, NO/NC, 240V
Pullies Steel Timing Belt RS components 183-928 98.21
Pulley, 20mm Belt
Width x 8mm Pitch, 24
Tooth, Maximum Bore
Dia. 30mm

Below are a list of components which were stores stock items;

e Push Buttons

¢ Emergency stop
e Green LED's

e RedLED’s

e Ethernet Cables

e Trunking
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* Eaton Isolator

¢ Transformer

*  Overload

* (Contactor

* Relays

s Fuses

* Blue, Red and Black crimps
e 1mm Blue Cable

e 1mm Red Cable

e 1mm Earth Cable

e 2.5mm Earth Cable

e Unistrut

s Sliding Rail

e Rail Brackets

e Unistrut L brackets

e Zebedee's

s Motor

e Panel

o Unistrut feet

e Panel

¢ Metal Plates

* Steel Wire Armor Cable
e Wall Bolts

e 12mm Nuts, bolts and Washers
s Stuffing Glands

e Motor Stand

e  Unistrut Capping

s Switches

The estimated cost of the above items is around £3000. This brings the total cost of building
the prototype to £13,012. This is within the allocated budget of £20,000.
Appendix 10.1 shows the Gantt chart of the project. The blue shows the expected running

time of the project and the green shows the actual running time. There were delays in the
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process of completing the project. Delay 1, shown on the chart was due to unforeseen issue on
plant and the contractor assigned to build the panel being put on the issue. This delayed the
work being completed. This delay caused a knock-on effect and delayed starting the testing.
The testing took longer than expected due to a faulty drive and discovering a more suitable
way of programing the sequences of the program. Delays 3 and 4 were knock-on effects from
the previous delays. The final delay was a delay in proving the system to my supervisors. This
was due to a change in working pattern. Due to the contingency weeks that had been left in

the planning of the project the system was still completed by the end of March as expected.
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8.0 — Conclusions, Recommendations and Reflection

8.1 — Conclusion
The conclusion of this project is that the prototype developed can perform the process currently

undertaken by the existing x-ray coating gauges. The PLC is capable of processing all required
inputs and outputs and performing the calculations required. By using the programming
language GRAPH the sequences of the system are easily understood and followed. The
technician’s HMI screen can perform standardizations and full calibrations, the screens also
offer pages to alter settings and view alarms aiding in fault finding. The operator’s screens are
user friendly and clearly display all information required by the operators.

All specifications set out have been met by the prototype, except for the coating reading
conversions. These readings are very close to what was expected, as seen in figure 90. The
errors have been put down to the fact that actual values have not been used for the zero and
infinity. Once installed on the line and the system is being fed actual readings from the x-ray

generator units, it is expected that the error in these readings will be reduced.

Existing System Readings Versus Prototype System Readings
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Figure 90 - Existing system Versus Prototype Readings
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The main aims set out have also been met as, the system has been developed completely in-
house with no external support required, meaning any future installation, developments and
maintenance can also be undertaken in-house as requested. Furthermore, the technology has

long term support as the devices are standard and the spares are readily available on-site.

8.2 — Recommendations
There are. however. a few recommendations have come in hindsight of the project:

1. The Siemens 1500 has three Ethernet ports, two of these are on the same subnet and the
third is on a different subnet, which means it is not possible to program the system with
all three are on the same subnet. This means that the Ethernet cable needed to be
connected directly into the device that needed downloading to. Therefore, it would be
advantageous to use a SCALANCE switch to enable programming from the PC to the
HMI via the PLC. If this switch were to be used it would be possible to connect all
devices into this and then talk to them all when needed without swapping any cables.
This would make monitoring and changing the program and HMI screens on the line

casier and more practical.

2. The pushbuttons that were used on the prototype panel were used do not comply with
the EN 60204 standards but were available in the onsite stores. When the system gets
installed on the line the colours will be changed. the colours of the HMI buttons will
also be reassessed. In accordance with standard IEC 60204-1: 1997, 'Safety of
Machinery', section 10 paragraph 10.2.1 and table 2 Page 50, the following colors would

be used:

- Start / On — White, grey or black (Preferably white)
- Stop / Off — Black, grey or white (Preferably black)
- Jog buttons — White, grey or Black

- Reset push buttons — Blue, white, grey or black

- Emergency stop buttons — Red

(International Electrotechnical Commission, 1997)
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3. In the alarms section of both screens it would be desirable to add a visual indication that
the ultimate limit switches have been made. This would give instant confirmation of

what has happened with the system without needing to go to the line first.

4. It would be desirable to add screens to the technicians HMI, for the use of maintenance.
The screens would display the steps for the various sequences used in the system. It
would be possible to view which step the system was in, and any problems inhibiting
the system from running. Another consideration for these screens would be to add the
ability to manually step through the sequences. this would however need to be

investigated thoroughly to ensure it complied with safety regulations.

8.3 — Reflection

There were a few issues during the course of the project which, had they been handled
differently would have made the project run smoother.

¢ Faulty Siemens drive: when the drive did not work I assumed it was an error on my part
and I persisted in trying to solve the issue. Had I asked for help earlier, I would have
discovered that the drive was faulty sooner and I would have been able to move ahead
with buying a new drive and completing the project carlier.

e Building the O frame: the O frame should have been built by mechanically biased
employees, who have the experience and tools to undertake the job.

o Fully investigating devices: The GRAPH language offered by the Siemens S7 1500 was
discovered part way through the project, discovering this earlier would have limited the
time spent programming and fault finding

e Ensuring all parts are ordered: I focused too much on the large devices required and
neglected the smaller items required such as ferrules and crimps. This resulted in more

time being used waiting for orders to be approved and deliveries to arrive.
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10.0 — Appendix

10.1 — Gantt chart

10.2 — Datasheets

10.3 — Risk Assessment

10.4 — Circuit Diagram

10.5 — Thermal Imaging Pictures

10.6 — EN60204 Checklist

10.7 — EHSR Checklist

10.8 — Full PLC program & Prototype Demonstration Videos (Attached Disk)
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SIEMENS

Data sheet 6ES7531-7KF00-0ABO

SIMATIC S7-1500, Analog input module Al 8xU/I/RTDITC ST, 16 bit
resolution, Accuracy 0.3%, 8 channels in groups of 8, 4 channels for
RTD measurement, "Common mode voltage 10 V; diagnostics;
Hardware interrupts incl. infeed element, Shield bracket and shield
terminal

General information

Product type designation Al 8xU//RTD/TC ST
HW functional status FS01
Firmware version Vv2.0.0

® FW update possible Yes

* |&M data Yes; 1&MO to 1&M3
* Measuring range scalable No
¢ Scalable measured values No
* Adjustment of measuring range No

e STEP 7 TIA Portal configurablefintegrated as of =~ V12/V12

version
* STEP 7 configurable/integrated as of version V5.5 SP3/-
® PROFIBUS as of GSD version/GSD revision V1.0/V5.1
® PROFINET as of GSD version/GSD revision V2.3/-
erating mode
* Oversampling No
* MSI| Yes
6ES7531-7TKF00-0ABO Subject to change without notice
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CiR - Configuration in RUN

Reparameterization possible in RUN Yes
Calibration possible in RUN Yes
Supply voltage
Rated value (DC) 24V
permissible range, lower limit (DC) 204V
permissible range, upper limit (DC) 288V
Reverse polarity protection Yes
Input current
Current consumption, max. 240 mA; with 24 W DC supply
Encoder supply
' supply
® Short-circuit protection Yes
¢ Qutput current, max. 20 mA; Max. 47 mA per channel for a duration < 10 s
Power available from the backplane bus 07w
Power loss
Power loss, typ. 2.7TW

Analog inputs

Number of analog inputs 8
® For current measurement 8

* For voltage measurement 8

4

* For resistance/resistance thermometer
measurement

® For thermocouple measurement 8

permissible input voltage for voltage input 288V
(destruction limit), max.

permissible input current for current input (destruction 40 mA

limit), max.

Technical unit for temperature measurement Yes; °CI°FIK

adjustable

put ranges (rated values), g
eQto+5V No
*0to+10V No
*1Vto5V Yes
® Input resistance (1V to 5 V) 100 ka2
*-1Vio+1V Yes
* |nput resistance (-1 V to +1 V) 10 MQ
¢-10Vto+10V Yes
* |nput resistance (-10 V to +10 V) 100 k2
6ES7531-TKF00-0ABO Subject to change without notice
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*-25Vio+25V

® Input resistance (-2.5V to +2.5 V)

® 25 mV to +25 mV

® -250 mV to +250 mV

¢ Input resistance (-250 mV to +250 mV/)

e 5\Vto+5V

® Input resistance (-5 to +5 V)

e -50 mV to +50 mV

* |nput resistance (-50 mV to +50 mV)

* -500 mV to +500 mV

® Input resistance (-500 mV to +500 mV)

® -80 mV to +80 mV

* |nput resistance (-80 mV to +80 mV)
Input ranges (rated values), currents

¢ 0to20 mA

* Input resistance (0 to 20 mA)

® -20 mA to +20 mA

* |nput resistance (-20 mA to +20 mA)

* 4 mA to 20 mA

* |nput resistance (4 mA to 20 mA)
Input ranges (rated values), thermocouples

* Type B

* |nput resistance (Type B)

* Type C

® Type E

® |nput resistance (Type E)

* Type J

* |nput resistance (type J)

* Type K

* |nput resistance (Type K)

s Type L

* Type N

* Input resistance (Type N)

* Type R

* |nput resistance (Type R)

*Type S

¢ Input resistance (Type S)

*Type T

*® Input resistance (Type T)

* Type TXKITXK(L) to GOST
Input ranges (rated values), resistance thermometer

Yes

10 MQ
No
Yes

10 MQ2
Yes
100 k2
Yes

10 M
Yes

10 MQ2
Yes

10 M2

Yes
25 €2; Plus approx. 42 ohms for overvoltage protection by PTC
Yes
25 Q; Plus approx. 42 ochms for overvoltage protection by PTC
Yes
25 Q; Plus approx. 42 ohms for overvoltage protection by PTC

Yes

10 M2
No
Yes

10 M2
Yes

10 M2
Yes

10 MQ

Yes
10 MQ
Yes
10 MQ
Yes
10 MQ
Yes
10 MQ
No

6ES7531-TKF00-0ABO
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*Cu 10

* Cu 10 according to GOST
*Cub0

® Cu 50 according to GOST
s Cu 100

® Cu 100 according to GOST
* Ni 10

* Ni 10 according to GOST

* Ni 100

* |nput resistance (Ni 100)

* Ni 100 according to GOST
* Ni 1000

* Input resistance (Ni 1000)
* Ni 1000 according to GOST
e LG-Ni 1000

® |nput resistance (LG-Ni 1000)

* Ni 120

* Ni 120 according to GOST
* Ni 200 according to GOST
¢ Ni 500

* Ni 500 according to GOST
s Pt10

* Pt 10 according to GOST
* Pt 50

* Pt 50 according to GOST
* Pt 100

* |nput resistance (Pt 100)

® Pt 100 according to GOST
* Pt 1000

* Input resistance (Pt 1000)
* Pt 1000 according to GOST
* Pt 200

® |nput resistance (Pt 200)

& Pt 200 according to GOST
* Pt 500

No

No

No

No

No

No

No

No

Yes; Standard/climate
10 MQ2

No

Yes: Standard/climate
10 M2

No

Yes; Standard/climate
10 MQ

No

No

No

No

No

No

No

No

No

Yes; Standard/climate
10 MQ

No

Yes; Standard/climate
10 M2

No

Yes; Standard/climate
10 MQ2

No

Yes; Standard/climate

*® Input resistance (Pt 500) 10 MQ
¢ Pt 500 according to GOST No
Input ranges (rated values), resistors

® 0 to 150 ohms Yes

*® |nput resistance (0 to 150 ohms) 10 MQ

¢ 0 to 300 ohms Yes
6ES7531-7TKF00-0ABO Subject to change without notice
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* Input resistance (0 to 300 ohms) 10 M

* 0 to 600 ohms Yes

* Input resistance (0 to 600 ohms) 10 M2
* 0 to 3000 ohms No

¢ 0 to 6000 ohms Yes

® |nput resistance (0 to 6000 chms) 10 M2
* PTC Yes

* Input resistance (PTC) 10 M

Temperature compensation

— parameterizable Yes
— internal temperature compensation Yes
— external temperature compensation via Yes
RTD
— Compensation for 0 °C reference point Yes; fixed value can be set
temperature
— Reference channel of the module Yes
* shielded, max. 800 m; for Ufl, 200 m for R/RTD, 50 m for TC

Analog value generation for the inputs

* Resolution with overrange (bit including sign), 16 bit

max.

* |ntegration time, parameterizable Yes

¢ |ntegration time (ms) 2,5/16,67/20/100 ms

e Basic conversion time, including integration 9/23/27 /107 ms

time (ms)
— additional conversion time for wire-break 9 ms (to be considered in RIRTD/TC measurement)
monitoring
— additional conversion time for resistance 150 ohm, 300 ohm, 600 ohm, Pt100, Pt200, Ni100: 2 ms, 6000
measurement ohm, Pt500, Pt1000, Ni1000, LG-Ni1000, PTC: 4 ms

* Interference voltage suppression for 400/60/50/10 Hz

interference frequency f1in Hz

e Time for offset calibration (per module) Basic conversion time of the slowest channel

® parameterizable Yes

* Step: None Yes

* Step: low Yes

* Step: Medium Yes

¢ Step: High Yes

6ES7531-7TKF00-0ABO Subject to change without notice
Page 5/8 02/16/2018 © Copyright Siemens




* for voltage measurement

* for current measurement as 2-wire transducer
— Burden of 2-wire fransmitter, max.

® for current measurement as 4-wire transducer

¢ for resistance measurement with two-wire
connection

* for resistance measurement with three-wire
connection

® for resistance measurement with four-wire
connection

Yes

Yes

8200

Yes

Yes; Only for PTC

Yes; All measuring ranges except PTC; internal compensation of
the cable resistances

Yes; All measuring ranges except PTC

Errors/accuracies

Linearity error (relative to input range), (+/-)
Temperature error (relative to input range), (+/-)
Crosstalk between the inputs, max.
Repeat accuracy in steady state at 25 °C (relative to
input range), (+/-)
Temperature error of internal compensation
Operational error limit in overall temperature range
* Voltage, relative to input range, (+/-)
® Current, relative to input range, (+/-)
* Resistance, relative to input range, (+/-)
* Resistance thermometer, relative to input
range, (+/-)

® Thermocouple, relative to input range, (+/-)

Basic error limit (operational limit at 25 °C)
* V/oltage, relative to input range, (+/-)
¢ Current, relative to input range, (+/-)
* Resistance, relative to input range, (+/-)

* Resistance thermometer, relative to input
range, (+/-)

* Thermocouple, relative to input range, (+/-)

0.02 %
0.005 %/K; With TC type T 0.02 £ % / K
-80dB
0.02 %

6 °C

0.3 %
0.3 %
03 %

Pixxx standard: £1.5 K, Pbow climate: £0.5 K, Nixxx standard:
+0.5 K, Nixxx climate: £0.3 K

Type B: > 600 °C 4.6 K, type E: > -200 °C +1.5 K, type J: > -210
°C £1.9 K, type K: > -200 °C +2.4 K, type N: > -200 °C +2.9 K|
type R: >0 °C 4.7 K, type S: >0 °C +4.6 K, type T: > -200 °C
+2.4 K

0.1%
0.1%
0.1%

Pboox standard: £0.7 K, Pboox climate: 0.2 K, Nixxx standard:
+0.3 K, Nixxx climate: £0.15 K

Type B: > 600 °C +1.7 K, type E: > 200 °C +0.7 K, type J: > -210
°C +0.8 K, type K: > -200 °C +1.2 K, type N: > 200 °C +1.2 K,
type R: > 0 °C +1.9 K, type S: > 0 °C +1.9 K, type T: > -200 °C
+0.8 K

Interference voltage suppression for f = n x (f1 +/- 1 %), f1 = interference frequency

* Series mode interference (peak value of
interference < rated value of input range), min.

* Common mode voltage, max.

* Common mode interference, min.

40 dB

10V
60 dB

Isochronous mode

6ES7531-TKF00-0ABO
Page 6/8

Subject to change without notice
02/16/2018 © Copyright Siemens




Isochronous operation (application synchronized up
to terminal)

No

Interrupts/diagnostics/status information
Diagnostics function

Yes

* Diagnostic alarm

® Limit value alarm

Yes

Yes; two upper and two lower limit values in each case

® Monitoring the supply voltage
* Wire-break

* Overflow/underflow

Yes
Yes; Only for 1to 5V, 4 to 20 mA, TC, R, and RTD

Yes

e RUN LED

* ERROR LED

® Monitoring of the supply voltage (PWR-LED)
* Channel status display

* for channel diagnostics

* for module diagnostics

Potential separation

Yes; Green LED
Yes; Red LED
Yes; Green LED
Yes; Green LED
Yes; Red LED
Yes; Red LED

® between the channels
* between the channels, in groups of
* between the channels and backplane bus

* between the channels and the power supply of
the electronics

No
8
Yes

Yes

Permissible potential difference

between the inputs (UCM)

Between the inputs and MANA (UCM)

Isolation

707 V DC (type test)

Isolation tested with

Ambient conditions

® horizontal installation, min.
® horizontal installation, max.
* vertical installation, min.

* vertical installation, max.

20V DC

10VvDC

0°C
60 °C
0°C
40°C

Decentralized operation

Prioritized startup

No

Dimensions

Width 35 mm
6ES7531-TKF00-0ABO Subject to change without notice
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Height 147 mm

Depth 129 mm
Weights
Weight, approx. 3109
Other
Note: Additional basic error and noise for integration time = 2.5 ms:

Voltage: +250 mV (+0.02%), £80 mV (£0.05%), +50 mV
(+0.05%); resistance: 150 ohms +0.02%; resistance thermometer:
Pt100 climate: £0.08 K, Ni100 climate: £0.08 K; thermocouple:
Type B, R, S: £3 K type E, J, K, N, T: 1 K

last modified: 02/16/2018 &
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Alternate macro

61

This macro provides an 1/O configuration adapted to a sequence of DI control
signals used when alternating the rotation direction of the drive. To enable the
macro, set the value of parameter 9902 to 3 (ALTERNATE).

For the parameter default values, see section Default parameter values with different
macros on page 65. If you use other than the default connections presented below,
see section //O terminals on page 34.

Default I/O connections

1/0 connection %)

Signal cable shield (screen)

Frequency reference: 0...20 mA

e SCR
O o 2w s e S A b
‘ 7 = | T | IU'/ T Al
o | L,
| T | 25 |GND
+10V
[1...10 kohm = |
| Alternative connection | el
| for Al1. If used, switch | GND
| IU selector to U | E DCOM
) j_ .
—DI2
\ | _/
Lo e e a —DI3
" {Dia
L~"—pis
Relay connection 5)
COM
ne "\J
——®—{no

1) See parameter group 12 CONSTANT SPEEDS:

Analog input circuit common

Reference voltage: +10 VDC, max. 10 mA

Auxiliary voltage output: +24 VDC, max. 200 mA

Auxiliary voltage output common

Digital input common

Start forward: If DI1 = DI2, the drive stops

Start reverse

Constant speed selection

Constant speed selection "

Acceleration and deceleration selection 2!

Relay output

No fault [Fault (-1)]

2g= ramp times according to parameters 2202

DI3|DI4 | Operation (parameter) and 2203.
0 | 0 |Setspeed through 1 = ramp times according to parameters 2205
integrated potentiometer and 2206.
1|0 |Speed(1202) 3) 360 degree grounding under a clamp.
0| 1 |Speed2(1203) 4) Tightening torque = 0.22 N-m / 2 Ibf. in.
1] 1 |Speed3(1204) 5) Tightening torque = 0.5 N'm / 4.4 Ibf. in.

Application macros

Clearwater Tech - Phone: 800.894.0412 - Fax; 208.368.0415 - Web: www.clrwir.com - Email: info@clrwtr.com




SIEMENS

Data sheet 6ES7522-1BL01-0ABO

SIMATIC S7-1500, Digital output module DQ 32x24 \V DC/0.5A HF;
32 channels in groups of 8; 4 A per group; Single-channel
diagnostics; Substitute value

General information

Product type designation DQ 32x24VDCJ/0.5A HF
HW functional status FS01
Firmware version V1.0.0

Yes; 1&MO to 1&M3

e STEP 7 TIA Portal configurablefintegrated as of V13 SP1/-

version
* PROFIBUS as of GSD version/GSD revision V1.0/V5.1

® PROFINET as of GSD version/GSD revision V23/-

¢ DQ Yes

® DQ with energy-saving function No
* PWM No
® Oversampling No
* MSO Yes

Supply voltage

6ES7522-1BLO1-0AB0O Subject to change without notice
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Rated value (DC) 24V

permissible range, lower limit (DC) 204V
permissible range, upper limit (DC) 288V
Reverse polarity protection Yes; through internal protection with 7 A per group

Input current
Current consumption, max. 60 mA

Output voltage
Rated value (DC) 24\

Power available from the backplane bus 1.1W

Power loss
Power loss, typ. 3.5W

Digital outputs

Type of digital output Transistor

Number of digital outputs 32

Current-sourcing Yes

Short-circuit protection Yes; Clocked electronically
® Response threshold, typ. 1A

Limitation of inductive shutdown voltage to L+ (-53 V)

Controlling a digital input Yes

Swihingezpacityoftheoutpus

* with resistive load, max. 05A
® on lamp load, max. 5W

® lower limit 480

* upper limit 12 ka2

e for signal "1", min. L+(-0.8 V)
* for signal 1" rated value 05A

o for signal "1" permissible range, max. 05A

o for signal "0" residual current, max. 0.5mA

*"0"fo "1", max. 100 ps
*"1" {0 "0", max. 500 ps
o for logic links Yes

e for uprating No

¢ for redundant control of a load Yes

6ES7522-1BL0O1-0AB0O Subject to change without notice
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* with resistive load, max. 100 Hz
* with inductive load, max. 0.5 Hz; According to IEC 60947-5-1, DC-13

* on lamp load, max. 10 Hz

® Current per channel, max. 0.5 A, see additional description in the manual
e Current per group, max. 4 A; see additional description in the manual
® Current per module, max. 16 A; see additional description in the manual

* shielded, max. 1000 m

* unshielded, max. 600 m

Isochronous mode

Isochronous operation (application synchronized up Yes

to terminal)

Execution and activation time (TCO), min. 70 us
Bus cycle time (TDP), min. 250 ps

Interrupts/diagnostics/status information
Diagnostics function Yes

Substitute values connectable  Yes

 Diagnostic alarm Yes

® Monitoring the supply voltage Yes
® Wire-break Yes
 Short-circuit Yes
* Group error Yes

® RUN LED Yes; Green LED
® ERROR LED Yes; Red LED
® Monitoring of the supply voltage (PWR-LED) Yes; Green LED
¢ Channel status display Yes; Green LED
* for channel diagnostics Yes; Red LED
® for module diagnostics Yes; Red LED

Potential separation

* between the channels No
* between the channels, in groups of 8
¢ between the channels and backplane bus Yes

Isolation
Isolation tested with 707 V DC (type test)

Decentralized operation

6ES7522-1BLO1-0AB0O Subject to change without notice
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Prioritized startup Yes

Width 35 mm
Height 147 mm
Depth 129 mm
Weights
Weight, approx. 280¢g
last modified: 02116/2018 &
6ES7522-1BL0O1-0AB0O Subject to change without notice
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SIEMENS

Data sheet 6AV2124-0XC02-0AX1

SIMATIC HMI TP2200 Comfort, Comfort Panel, Touch operation, 22"
widescreen TFT display, 16 million colors, PROFINET interface,
MPI/PROFIBUS DF interface, 24 MB configuration memory, WEC
2013, configurable from WinCC Comfort V14 SP1 with HSP

General information

Product type designation TP2200 Comfort
Design of display TFT
Screen diagonal 21.5in
Display width 475.2 mm
" Display height  267.3mm

Number of colors 16 777 216

* Horizontal image resolution 1 920 Pixel

* Vertical image resolution 1 080 Pixel

¢ MTBF backlighting (at 25 °C) 30000 h
® Backlight dimmable Yes; 0-100 %

Control elements

* Function keys

— Number of function keys 0

6AV2124-0XC02-0AX1 Subject to change without notice
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* Keys with LED
* System keys
* Numeric keyboard

® alphanumeric keyboard

No
No
Yes; Onscreen keyboard
Yes; Onscreen keyboard

® Design as touch screen

® Direct keys (touch buttons as S7 input I/O)

Installation type/mounting
Mounting position

Mounting in portrait format possible

Mounting in landscape format possible
" maximum permissible angle of inclination without
external ventilation

Yes

40

vertical
Yes
Yes

- 35°

Supply voltage
Type of supply voltage

Rated value (DC)

permissible range, lower limit (DC)

permissible range, upper limit (DC)

DC
24V
192V
288V

Input current
Current consumption (rated value)

Starting current inrush It

Power

1.7A
0.5 A*s

Actlive power input, typ.

Processor type X86
Flash Yes
RAM Yes
Memory available for user data 24 Mbyte
Info LED No
Power LED No
Error LED No
Acoustics

* Buzzer No

® Speaker Yes

Time of day

* Hardware clock (real-time)

Yes

6AV2124-0XC02-0AX1
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* Software clock
* retentive

* synchronizable

Interfaces

Yes
Yes; Back-up duration typically 6 weeks

Yes

Number of industrial Ethernet interfaces

2; 2 ports (switch) + independent port

Number of RS 485 interfaces
Number of RS 422 interfaces

1; RS 422/485 combined
0; together with RS485

Number of RS 232 interfaces 0
Number of USB interfaces 2,UsB2.0
Number of 20 mA interfaces (TTY) 0
Number of parallel interfaces 0
~ Number of other interfaces 0
Number of SD card slots 2
With software interfaces No

‘

¢ Industrial Ethernet status LED

* Number of ports of the integrated switch 2
PROFINET Yes
Supports protocol for PROFINET 1O Yes
IRT Yes

~ MRP ~ Yes
PROFIBUS Yes
MPI Yes
ety o |

* TCP/IP Yes

® DHCP Yes

* SNMP Yes

e DCP Yes

¢ LLDP Yes

e
¢ HTTP Yes

® HTTPS Yes

* HTML Yes

o XML Yes

* CSS Yes

® Active X Yes

® JavaScript Yes

* Java VM No

* CAN No

6AV2124-0XC02-0AX 1
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* EtherNet/IP
* MODBUS

Interrupts/diagnostics/status information

Yes

Yes

¢ Diagnostic information readable

* Limit class B, for use in residential areas

e Limit class A, for use in industrial areas

Yes; S7 controller

No

Degree and class of protection
IP (at the front)

~ Enclosure Type 4 at the front

Enclosure Type 4x at the front

IP (rear)

Yes

Yes

IP20

Standards, approvals, certificates
CE mark

cULus
RCM (formerly C-TICK)

KC approval

EAC (formerly Gost-R)

Yes
Yes
Yes
Yes
Yes

® Germanischer Lloyd (GL)

® American Bureau of Shipping (ABS)
* Bureau Veritas (BV)

* Det Norske Veritas (DNV)

* Korean Register of Shipping (KRS)

® Lloyds Register of Shipping (LRS)

® Nippon Kaiji Kyokai (Class NK)

® Polski Rejestr Statkow (PRS)

¢ Chinese Classification Society (CCS)

No
No
No
No
No
No
No
No
No

® ATEX Zone 2

® ATEX Zone 22

* [ECEx Zone 2

® |[ECEx Zone 22

® cULus Class | Zone 1

® cULus Class | Zone 2, Division 2
® cULus Class Il Division 2

* FM Class | Division 2

* FM Class Il Division 2

No
No
No
No
No
No; Available soon
No; Available soon
No; Available soon

No; Available soon

6AV2124-0XC02-0AX1
Page 4/10

02/16/2018

Subject to change without notice
© Copyright Siemens




Ambient conditions

Suited for indoor use Yes
Suited for outdoor use No

* Operation (vertical installation)
— For vertical installation, min. 0°C
— For vertical installation, max. 45°C
® Operation (max. tilt angle)
— At maximum tilt angle, min. 0°C
— At maximum tilt angle, min. 40 °C
* Operation (vertical installation, portrait format)
— For vertical installation, min. 0°C
— For vertical installation, max. 40 °C
* Operation (max. tilt angle, portrait format)
— At maximum tilt angle, min. 0°C
— At maximum tilt angle, min. 35°C

* min. -20°C

* max. 60 °C

* Operation, max. 90 %; no condensation

Operating systems

proprietary No

* Windows CE Yes; Windows Embedded Compact 2013
Configuration
Message indicator
Alarm system (incl. buffer and acknowledgment) Yes
Process value display (output) Yes
Process value default (input) possible Yes
Recipe management Yes

® STEP 7 Basic (TIA Portal) No
® STEP 7 Professional (TIA Portal) No
® WinCC flexible Compact No
e WinCC flexible Standard No
* WinCC flexible Advanced No
* WinCC Basic (TIA Portal) No
* WinCC Comfort (TIA Portal) Yes; V14 SP1 HSP and higher
® WinCC Advanced (TIA Portal) Yes; V14 SP1 HSP and higher
® WinCC Professional (TIA Portal) Yes; V14 SP1 HSP and higher
6AV2124-0XC02-0AX1 Subject to change without notice
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Languages

. Number of onlinefruntime languages

® Languages per project

Functionality under WinCC (TIA Portal)

Libraries

Applications/options

* \Web browser Yes
® Pocket Word Yes
* Pocket Excel Yes
* PDF Viewer Yes
* Media Player Yes
¢ SIMATIC WinCC Sm@rtServer Yes
¢ SIMATIC WinCC Audit Yes
Number of Visual Basic Scripts Yes
Task planner
* time-controlled Yes
¢ task-controlled Yes
Help system
® Number of characters per info text 320

® Number of alarm classes 32
* Bit messages
— Number of bit messages 6 000

® Analog messages

— Number of analog messages 200
® 57 alarm number procedure Yes
* System messages HMI Yes
* System messages, other (SIMATIC S7, Yes
Sinumerik, Simotion, etc.)
® Number of characters per message 80
* Number of process values per message 8
* Acknowledgment groups Yes
* Message indicator Yes

* Message buffer

— Number of entries 1024
— Circulating buffer Yes
— retentive Yes
— maintenance-free Yes

6AV2124-0XC02-0AX1 Subject to change without notice
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* Number of recipes

500

* Data records per recipe 1000

* Entries per data record 2 000

¢ Size of internal recipe memory 4 Mbyte

* Recipe memory expandable Yes
Variables

* Number of variables per device 4 096

® Number of variables per screen 400

® Limit values Yes

* Multiplexing Yes

® Structures Yes

® Arrays Yes
Images

® Number of configurable images 750

* Permanent window/default Yes

* Global image Yes

* Pop-up images Yes

¢ Slide-in images Yes

* [mage selection by PLC Yes

* [mage number in the PLC Yes
Image objects

* Number of objects per image 600

* Text fields Yes

® |/O fields Yes

* Graphic I/O fields (graphics list) Yes

* Symbolic /O fields (text list) Yes

¢ Date/time fields Yes

® Switches Yes

* Buttons Yes

® Graphic display Yes

® |cons Yes

* Geometric objects Yes
Complex image objects

* Number of complex objects per screen 40

® Alarm view Yes

* Trend view Yes

* User view Yes

* Status/control Yes

* Sm@rtClient view Yes

* Recipe view Yes

® f(x) trend view Yes

6AV2124-0XC02-0AX1 Subject to change without notice
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* System diagnostics view
* Media Player

® HTML browser

* PDF display

¢ |P camera display

® Bar graphs

® Sliders

* Pointer instruments

* Analog/digital clock

Lists

* Number of text lists per project

* Number of entries per text list

* Number of graphics lists per project
* Number of entries per graphics list

Archiving

* Number of archives per device

* Number of entries per archive

* Message archive
* Process value archive
® Archiving methods
— Sequential archive
— Short-term archive
* Memory location
— Memory card
— USBE memoary
— Ethernet
* Data storage format
—CsVv
=TXT
— RDB
Security
* Number of user groups
* Number of user rights
* Number of users
® Password export/import
& SIMATIC Logon
Logging through printer
* Alarms
* Report (shift log)
* Hardcopy

® Electronic print to file

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

500
500
500
500

50
50 000
Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes

50
32
50
Yes

Yes

Yes
Yes
Yes
Yes; PDF, HTML

6AV2124-0XC02-0AX1
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* Keyboard fonts
— US English Yes

* MPI/PROFIBUS DP Yes

* USB Yes

¢ Ethernet Yes

® using external storage medium Yes

ErssawE

e S7-1200 Yes

* S7-1500 Yes

* S7-200 Yes

& S7-300/400 Yes

* LOGO! Yes

* WinAC Yes

e SINUMERIK Yes; With SINUMERIK option package as from WinCC V15 or

higher

¢ SIMOTION Yes

® Allen Bradley (EtherMNet/IP) Yes

® Allen Bradley (DF1) Yes

¢ Mitsubishi (MC TCP/IP) Yes

¢ Mitsubishi (FX) Yes

* OMRON (FINS TCP) No

¢ OMRON (LINK/Multilink) Yes

* Modicon (Modbus TCP/IP) Yes

* Modicon (Modbus) Yes

* OPC UA Client Yes

* OPC UA Server Yes

® Backup/Restore manually Yes

* Backup/Restore automatically Yes

¢ Simulation Yes

* Device switchover Yes

Peripherals

® Printer Yes

® SIMATIC HMI MM memory card: Multi Media Yes; Up to 128 MB
Card

® SIMATIC HMI SD memory card: Secure Digital ~ Yes; Up to 2 GB
memory card

* SIMATIC HMI CF memory card Compact Flash No

Card

6AV2124-0XC02-0AX1 Subject to change without notice
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* USB memory Yes

* SIMATIC IPC USB Flashdrive (USB stick) Yes; Up to 16 GB
* SIMATIC HMI USB stick Yes; Up to 8 GB
® Network camera Yes

Mechanics/material
Enclosure material (front)

® Plastic No

® Aluminum Yes

¢ Stainless steel No
Width of the housing front 560 mm
Height of housing front 380 mm
Mounting cutout, width 542 mm
Mounting cutout, height 362 mm
Overall depth 75 mm

Weights
Weight without packaging 6.7 kg
last modified: 02116/2018 @
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Timing Pulleys HTD8M-20

8mm pitch for 20mm wide belt

Centre drilled or Pilot Bore
in Steel or Cast Iron with Zinc pfated Steel Fianges

N
|
-8 — e ﬂ

ﬂ __/

EXECUTION 1F
EXECUTION 2F
execution 3 execution 4
Dimensions

Mat Cods  No.Testh  Type Dp De Df Dm F L Bors Mo Flanges
st P22-8M-20F 22 1F 5e.02 5465 &0 43 28 38 12 2
L 3 P24-8M-20F 24 iF 81.12 59.75 (13 45 28 38 12 2
st P26-8M-20F 26 1F 621 64.85 70 48 28 38 1z 2
= P2EB-8M-20F 28 1F 3 7008 75 50 28 38 15 2
st P30-8M-20F 30 1F TE.35 7513 825 55 28 38 15 2
st P32-8M-201 32 1F 81.4% 80.16 a7 =] 28 38 15 2
st P32-GM-20F 34 1F BE.58 85.22 n 68 28 38 15 2
st P3E-8M-20F 36 1F 91.67 903 7 70 28 38 15 2
st P3E-8M-20F 38 iF IB.TT 95.3% 102 75 28 38 15 2
st P40-8M-20F 40 1F 101.86 100.43 108 [E] 28 38 15 2
st P44-8M-20F 44 1F 1nz.o0s Toe7 120 75 28 38 15 2
st P4B-8M-20F 48 1F 122.23 120.86 128 75 28 38 15 2
-3 P3&-6M-20F 58 F 1428 141.23 150 80 28 38 15 2
st PEL-6M-20F 64 . 162.97 1616 168 1] 28 38 15 2
st P72-8M-20F T2 . 3 183.35 181.97 182 80 28 38 15 2
[+ B PEO-EM-20 B 3 203.72 20235 0 28 38 15 -
Cl Pa0-EM-20 a0 3 223,18 278 - 90 28 38 15
cL P112-8M-20 12 4 285.21 283.83 30 28 38 18
ClL P144-EM-20 144 4 366.69 365.32 90 28 38 20
cL P165-8M-20 168 4 42781 426,44 100 28 38 20
CL P132-6M-20 132 4 488.32 487.55 100 28 38 20




SIEMENS

Data sheet

B6ES7516-3AN01-0AB0

General information

SIMATIC S7-1500, CPU 1516-3 PN/DF, Cenfral processing unit with
Work memory 1 MB for program and 5 MB for data, 1st interface:
PROFINET IRT with 2-port switch, 2nd interface: PROFINET RT, 3rd
interface: PROFIBUS, 10 ns bit performance, SIMATIC Memory Card
required

Product type designation
'HW functional status
Firmware version

version

Configuration control
via dataset

® STEP 7 TIA Portal configurablefintegrated as of

CPU 1516-3 PN/DP
FS03
V2.5

V15 (FW V2.5) / V13 SP1 Update 4 (FW \1.8) or higher

Yes

Display
Screen diagonal [cm]

Control elements

6.1cm

Number of keys

Mode selector switch

Supply voltage

Type of supply voltage 24V DC

permissible range, lower limit (DC) 192V
BES7516-3AN01-0ABO Subject to change without notice
Page 1/12 02/16/2018 © Copyright Siemens




permissible range, upper limit (DC) 288V

Reverse polarity protection Yes

* Mains/voltage failure stored energy time 5ms
* Repeat rate, min. 1/s
Input current

Current consumption (rated value) 0.85A
Inrush current, max. 2.4 A; Rated value
It 0.02 A*s
Infeed power to the backplane bus 12W
Power consumption from the backplane bus 6.7TW
(balanced)
Power loss, typ. W
Number of slots for SIMATIC memory card 1
SIMATIC memory card required Yes

¢ integrated (for program) 1 Mbyte

* integrated (for data) 5 Mbyte

® Plug-in (SIMATIC Memory Card), max. 32 Gbyte

* maintenance-free Yes

CPU processing times

for bit operations, typ. 10 ns
for word operations, typ. 12 ns
for fixed point arithmetic, typ. 16 ns
for floating point arithmetic, typ. 64 ns

CPU-blocks
Number of elements (total) 6 000; Blocks (OB, FB, FC, DB) and UDTs

& Number range 1 ... 60 999; subdivided into: number range that can be used by
the user: 1... 59 999, and number range of DBs created via SFC
86: 60 000 ... 60 999

® Size, max. 5 Mbyte; For non-optimized block accesses, the max. size of the
DB is 64 KB

* Number range 0..65535
® Size, max. 1 Mbyte
BES7516-3AN01-0ABO Subject to change without notice
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® Number range 0..65535

® Size, max. 1 Mbyte
S

® Size, max. 1 Mbyte

¢ Number of free cycle OBs 100

® Number of time alarm OBs 20

® Number of delay alarm OBs 20

* Number of cyclic interrupt OBs 20; With minimum OB 3x cycle of 250 ps

® Number of process alarm OBs 50

* Number of DPV1 alarm OBs 3

* Number of isochronous mode OBs

¢ Number of technology synchronous alarm OBs 2

® Number of startup OBs 100
* Number of asynchronous error OBs

* Number of synchronous error OBs 2

* Number of diagnostic alarm OBs 1

® per priority class 24

Counters, timers and their retentivity

* Number 2048
Retentivity
— adjustable Yes
* Number Any (only limited by the main memory)
Retentivity
— adjustable Yes
* Number 2048
Retentivity
— adjustable Yes
* Number Any (only limited by the main memory)
Retentivity
— adjustable Yes

Data areas and their retentivity
Retentive data area (incl. timers, counters, flags), 512 kbyte; In total; available retentive memory for bit memories,
max. timers, counters, DBs, and technology data (axes): 472 KB
Extended retentive data area (incl. timers, counters, 5 Mbyte; When using PS 60W 24/48/60V DC HF
flags), max.
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* Number, max. 16 kbyte

® Number of clock memories 8; 8 clock memory bits, grouped into one clock memory byte
* Retentivity adjustable Yes

¢ Retentivity preset No

® per priority class, max. 64 kbyte; max. 16 KB per block

Address area

Number of IO modules 8 192; max. number of modules / submodules
B e
* |nputs 32 kbyte; All inputs are in the process image
¢ Qutputs 32 kbyte; All outputs are in the process image
per integrated |10 subsystem
— Inputs (volume) 8 kbyte
— Qutputs (volume) 8 kbyte
per CM/CP
— Inputs (volume) 8 kbyte
— Outputs (volume) 8 kbyte

¢ Number of subprocess images, max. 32

Hardware configuration
Number of distributed 10 systems 64; A distributed I/O system is characterized not only by the
integration of distributed I/O via PROFINET or PROFIBUS
communication modules, but also by the connection of /O via AS-
i master modules or links (e.g. |IE/PB-Link)

e integrated 1

* \ia CM 8; A maximum of 8 CMs/CPs (PROFIBUS, PROFINET, Ethernet)
can be inserted in total

® integrated 2
® \Via CM 8; A maximum of 8 CMs/CPs (PROFIBUS, PROFINET, Ethernet)
can be inserted in total

* Modules per rack, max. 32; CPU + 31 modules

* Number of lines, max. 1

¢ Number of PtP CMs the number of connectable PtP CMs is only limited by the number
of available slots

Time of day
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* Type
* Backup time

* Deviation per day, max.

Hardware clock
6 wk; At 40 °C ambient temperature, typically
10s; Typ.: 2s

* Number

* supported

® {o DP, master
®in AS, master
®in AS, slave

* on Ethernet via NTP

Yes
Yes
Yes
Yes

Interfaces

Number of PROFINET interfaces

Number of PROFIBUS interfaces

1. Interface

* Number of ports
* integrated switch
* RJ 45 (Ethernet)

* |P protocol

* PROFINET IO Controller
® PROFINET IO Device

¢ SIMATIC communication
* Open |E communication
* Web server

* Media redundancy

Yes; MRP Automanager according to IEC 62439-2 Edition 2.0

Services
— PGJ/OP communication
— 57 routing
— Isochronous mode
— Open |E communication
—IRT
— MRP

— MRPD
— PROFlenergy
— Prioritized startup

— Number of connectable IO Devices, max.

Yes; As MRP redundancy manager and/or MRP client; max.
number of devices in the ring: 50

Yes; Requirement: IRT
Yes
Yes; Max. 32 PROFINET devices

256; In total, up to 1 000 distributed 1/O devices can be connected
via AS-i, PROFIBUS or PROFINET

6ES7516-3AN01-0ABO
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— Of which 10 devices with IRT, max. 64

— Number of connectable 1O Devices for RT, 256

max.

— of which in line, max. 256

— Number of 10 Devices that can be 8, in total across all interfaces

simultaneously activated/deactivated, max.
— Number of IO Devices per tool, max. 8

— Updating times The minimum value of the update time also depends on
communication share set for PROFINET 10, on the number of IO
devices, and on the guantity of configured user data

Update time for IRT

— for send cycle of 250 ps 250 ps to 4 ms; Note: In the case of IRT with isochronous mode,
the minimum update time of 500 ps of the isochronous OB is
decisive

— for send cycle of 500 ps 500 ps to 8 ms

— for send cycle of 1 ms 1 ms to 16 ms

— for send cycle of 2 ms 2ms to 32 ms

— for send cycle of 4 ms 4 ms to 64 ms

— With IRT and parameterization of "odd" Update time = set "odd" send clock (any multiple of 125 ps: 375

send cycles ps, 625 s ... 3 875 ps)

Update time for RT

— for send cycle of 250 ps 250 ps to 128 ms

— for send cycle of 500 us 500 ps to 256 ms

— for send cycle of 1 ms 1 ms to 512 ms

— for send cycle of 2 ms 2msto 512 ms

— for send cycle of 4 ms 4 ms to 512 ms

PROFINET IO Device
Services

— PGJ/OP communication Yes

— S7 routing Yes

— Isochronous mode No

— Open IE communication Yes

—IRT Yes

— MRP Yes

— MRPD Yes; Requirement: IRT

— PROFlenergy Yes

— Shared device Yes

— Number of IO Controllers with shared 4

device, max.

— Asset management record Yes; Per user program

Interface types
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* Number of ports 1

* integrated switch No

® RJ 45 (Ethernet) Yes; X2
Functionality

*® |P protocol Yes; IPv4

* PROFINET IC Controller Yes

* PROFINET 10 Device Yes

¢ SIMATIC communication Yes

® Open |IE communication Yes

* Web server Yes

® Media redundancy No

PROFINET IO Controller

Services

— PGJ/OP communication Yes

— S7 routing Yes

— Isochronous mode No

— Open |E communication Yes

—IRT No

— MRP No

— PROFlenergy Yes

— Prioritized startup No

— Number of connectable 10 Devices, max. 32; In total, up to 1 000 distributed I/O devices can be connected

via AS-i, PROFIBUS or PROFINET
— Number of connectable 1O Devices for RT, 32

max.
— of which in line, max. 32
— Number of IO Devices that can be 8; in total across all interfaces

simultaneously activated/deactivated, max.

— Mumber of 10 Devices per tool, max. 8

— Updating times The minimum value of the update time also depends on
communication share set for PROFINET 10, on the number of 1O
devices, and on the guantity of configured user data

Update time for RT

— for send cycle of 1 ms 1 ms to 512 ms
PROFINET IO Device
Services

— PGI/OP communication Yes

— S7 routing Yes

— |sochronous mode No

— Open IE communication Yes

—IRT No

— MRP No
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— MRPD No

— PROFlenergy Yes
— Prioritized startup No
— Shared device Yes
— Mumber of 10 Controllers with shared 4
device, max.
— Asset management record Yes; Per user program
3. Interface
e Number of ports 1
* RS 485 Yes; X3
* PROFIBUS DP master Yes
* PROFIBUS DP slave No
* SIMATIC communication Yes

Interface types

¢ 100 Mbps Yes
* Autonegotiation Yes
* Autocrossing Yes
® |ndustrial Ethemet status LED Yes

® Transmission rate, max. 12 Mbit/s

* Number of connections, max. 256; via integrated interfaces of the CPU and connected CPs /
¢ Number of connections reserved for 10
ES/HMI/web
e Number of connections via integrated 128
interfaces
* Number of S7 routing paths 16
* S7 communication, as server Yes
* S7 communication, as client Yes
¢ User data per job, max. See online help (S7 communication, user data size)
* TCP/IP Yes
— Data length, max. 64 kbyte
— several passive connections per port, Yes
supported
BES7516-3AN01-0ABO Subject to change without notice
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® |SO-on-TCP (RFC1006) Yes

— Data length, max. 64 kbyte
s UDP Yes
— Data length, max. 2 kbyte; 1 472 bytes for UDP broadcast
— UDP multicast Yes; Max. 5 multicast circuits
* DHCP No
* SNMP Yes
* DCP Yes
* LLDP Yes
e ——
e HTTP Yes; Standard and user pages
¢ HTTPS Yes; Standard and user pages
sl
* Number of connections, max. 48; for the integrated PROFIBUS DP interface
Services
— PGI/OP communication Yes
— S7 routing Yes
— Data record routing Yes
— Isochronous mode Yes
— Equidistance Yes
— Number of DP slaves 125; In total, up to 1 000 distributed I/O devices can be connected
via AS-i, PROFIBUS or PROFINET
— Activation/deactivation of DP slaves Yes

* Runtime license required Yes
* OPC UA Server Yes; Data access (read, write, subscribe), method call, custom
address space
— Application authentication Yes
— Security policies Awailable security policies: None, Basic128Rsa15,
Basic256Rsa15, Basic2565ha256
— User authentication "anonymous" or by user name & password

* MODBUS Yes; MODBUS TCP
e Switchover time on line break, typ. 200 ms; For MRP, bumpless for MRPD
* Number of stations in the ring, max. 50

|Isochronous mode

Isochronous operation (application synchronized up Yes; With minimum OB 6x cycle of 375 ps
to terminal)
Equidistance Yes

ST message functions
Number of login stations for message functions, max. 32
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Program alarms Yes

Number of configurable program alarms 10 000

Number of simulianeouéiy active program alarms

* Number of program alarms 600
& Number of alarms for system diagnostics 200
* Number of alarms for motion technology 160
objects

Test commissioning functions

Joint commission (Team Engineering) Yes; Parallel online access possible for up to 8 engineering
systems
~ Status block Yes; Up to 8 simultaneously (in total across all ES clients)
Single step No
Number of breakpoints 8
[tessarenrs T |
¢ Status/control variable Yes
® Variables Inputs/outputs, memory bits, DBs, distributed 1/Os, timers,
counters

* Number of variables, max.
— of which status variables, max. 200; per job

— of which control variables, max. 200; per job

® Forcing, variables Peripheral inputs/outputs
® Number of variables, max. 200

* present Yes
* Number of entries, max. 3 200
— of which powerfail-proof 500

* Number of configurable Traces 4, Up to 512 KB of data per trace are possible

Interrupts/diagnostics/status information

* RUN/STOP LED Yes
* ERROR LED Yes
* MAINT LED Yes
¢ Connection display LINK TX/RX Yes

Supported technology objects

Motion Control Yes; Note: The number of axes affects the cycle time of the PLC
program; selection guide via the TIA Selection Tool or SIZER
® Number of available Motion Control resources 2 400

for technology objects (except cam disks)
* Required Motion Control resources

— per speed-controlled axis 40
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— per positioning axis
— per synchronous axis
— per external encoder
— per output cam
— per cam track
— per probe
® Positioning axis
— Number of positioning axes at motion
control cycle of 4 ms (typical value)

— Number of positioning axes at motion
control cycle of 8 ms (typical value)

Controller

¢ PID_Compact

* PID_3Step

* PID-Temp
Counting and measuring

® High-speed counter

Ambient conditions

80
160
80
20
160
40

14

Yes; Universal PID controller with integrated optimization
Yes; PID controller with integrated optimization for valves
Yes; PID controller with integrated optimization for temperature

Yes

* horizontal installation, min.

* horizontal installation, max.

® vertical installation, min.

¢ vertical installation, max.

0°C

60 °C; Display: 50 °C, at an operating temperature of typically 50
°C, the display is switched off
0°C

40 °C; Display: 40 °C, at an operating temperature of typically 40
°C, the display is switched off

Configuration

70°C

Programming language
—LAD
—FBD
—STL
—SCL
— GRAPH

* User program protection/password protection

¢ Copy protection
® Block protection

* Password for display

6ES7516-3AN01-0ABO
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* Protection level: Write protection
* Protection level: Read/write protection

* Protection level: Complete protection
® lower limit
* upper limit

Dimensions
Width

Height
Depth

Weights
Weight, approx.

last modified:

Yes
Yes

Yes

adjustable minimum cycle time

adjustable maximum cycle time

70 mm
147 mm
129 mm

845¢g
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SIEMENS

Data sheet 6AV6647-0AJ11-3AX0

SIMATIC HMI KP400 Basic Color PN, Basic Panel, key operation, 4"
widescreen TFT display, 256 colors, PROFINET interface,
configurable from WinCC Basic V11 SP2/ STEP 7 Basic V11 SP2,
contains open-source software, which is provided free of charge see
enclosed CD

-l
L
|

reg

General information
Product type designation

KP400 Basic color PN

Design of display TFT

Screen diagonal 43in

Display width 95 mm

Display height 53.8 mm

Number of colors 256

i L

* Horizontal image resolution 480 Pixel
* Vertical image resolution 272 Pixel

e MTBF backlighting (at 25 °C) 50 000 h
® Backlight dimmable No

Control elements

* Function keys

— Number of function keys 8

6AV6647-0AJ11-3AX0
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* Keys with LED
* System keys
* Numeric keyboard

® alphanumeric keyboard

No
Yes; 26
Yes; Keyboard

Yes; similar to mobile phone

® Design as touch screen

No

Installation type/mounting
Mounting position

Mounting in portrait format possible

Mounting in landscape format possible

maximum permissible angle of inclination without
external ventilation

Supply voltage

vertical
No
Yes
35°

Type of supply voltage

Rated value (DC)

permissible range, lower limit (DC)

permissible range, upper limit (DC)

Input current

24V
19.2V
288V

Current consumption (rated value)
Starting current inrush 1%t

0.1A
0.5 A*s

Active power input, typ.

2W

Processor
Processor type

Memory

RISC 32-bit

Flash

RAM

Memory available for user data

Yes
Yes

1 Mbyte

Type of output
Acoustics

® Buzzer

* Speaker

Time of day

® Hardware clock (real-time)
® Software clock
* retentive

* synchronizable

Interfaces

B6AVE647-0AJ11-3AX0
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Number of industrial Ethernet interfaces 1
Number of RS 485 interfaces 0
" Number of RS 422 interfaces 0
Number of RS 232 interfaces 0
Number of USB interfaces 0
Number of 20 mA interfaces (TTY) 0
Number of parallel interfaces 0
Number of other interfaces 0
Number of SD card slots 0
With software interfaces No
¢ Industrial Ethemet status LED 2
Protocols
PROFINET Yes
Supports protocol for PROFINET 10 No
IRT No
PROFIBUS No
MPI No
¢ TCP/IP Yes
* DHCP Yes
* SNMP Yes
¢ DCP Yes
e LLDP Yes
* HTTP No
* HTML No
* CAN No
¢ EtherNet/IP Yes
* MODBUS Yes; Modicon (MODBUS TCP/IP)

® Limit class A, for use in industrial areas Yes

® Limit class B, for use in residential areas No
IP (at the front) P65
Enclosure Type 4 at the front Yes
Enclosure Type 4x at the front Yes
IP (rear) IP20

Standards, approvals, certificates
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CE mark Yes

cULus Yes
" RCM (formerly C-TICK) Yes
KC approval Yes
® Germanischer Lloyd (GL) No
* American Bureau of Shipping (ABS) No
* Bureau Veritas (BV) No
* Det Norske Veritas (DNV) No
* Lloyds Register of Shipping (LRS) No
* Nippon Kaiji Kyokai (Class NK) No
* Polski Rejestr Statkow (PRS) No
e
s ATEX Zone 2 No
e ATEX Zone 22 No
e cULus Class | Zone 1 No
® cULus Class | Zone 2, Division 2 No
® FM Class | Division 2 No

Ambient conditions

® Operation (vertical installation)
— For vertical installation, min. 0°C
— For vertical installation, max. 50°C

* Operation (max. tilt angle)

— At maximum tilt angle, min. 0°C

— At maximum tilt angle, min. 40 °C
* min. -20°C
* max. 60 °C

¢ Operation, max. 90 %; no condensation

Operating systems
proprietary Yes

¢ Windows CE No

Configuration

Message indicator Yes
Alarm system (incl. buffer and acknowledgment) Yes
Process value display (output) Yes
Process value default (input) possible Yes
Recipe management Yes
B6AVE647-0AJ11-3AX0 Subject to change without notice
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* STEP 7 Basic (TIA Portal) Yes; via integrated WinCC Basic (TIA Portal)
® STEP 7 Professional (TIA Portal) Yes; via integrated WinCC Basic (TIA Portal)
® WinCC flexible Compact No
® WinCC flexible Standard No
® WinCC flexible Advanced No
* WinCC Basic (TIA Portal) Yes
* WinCC Comfort (TIA Portal) Yes
* WinCC Advanced (TIA Portal) Yes
* WinCC Professional (TIA Portal) Yes

Languages
¢ Number of onlinefruntime languages 5
® | anguages per project 32

Functionality under WinCC (TIA Portal)

Libraries Yes

Task planner

¢ time-controlled No
 task-controlled Yes
Help system  Yes
® Number of characters per info text 320
® Number of alarm classes 32

* Bit messages

— Number of bit messages 200
® Analog messages

— Number of analog messages 15
® System messages HMI Yes
® Number of characters per message 80
* Number of process values per message 8
* Message indicator Yes

* Message buffer

— Number of entries 258
— Circulating buffer Yes
— retentive Yes
— maintenance-free Yes

* Number of recipes 5
¢ Data records per recipe 20
® Entries per data record 20
BAVEE47-0AJ11-3AX0 Subject to change without notice
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* Size of internal recipe memory

* Recipe memory expandable
Variables

* Number of variables per device

* Number of variables per screen

® Limit values

* Multiplexing

® Structures

® Arrays
Images

* Number of configurable images

¢ Permanent window/default

* Global image

* Image selection by PLC

* Image number in the PLC
Image objects

* Number of objects per image

® Text fields

¢ |/O fields

* Graphic I/O fields (graphics list)

* Symbolic I/O fields (text list)

® Date/time fields

* Switches

& Buttons

* Graphic display

® [cons

* Geometric objects
Complex image objects

* Number of complex objects per screen

® Alarm view

* Trend view

* User view

* Status/control

* Sm@rtClient view

* Recipe view

® f(x) trend view

* System diagnostics view

* Media Player

¢ Bar graphs

® Sliders

* Pointer instruments

40 kbyte

No

500
30
Yes
Yes
No

Yes

50

Yes; No permanent window can be configured

Yes
Yes

Yes

30

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes; Predefined screen objects

Yes

Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
No
No
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e Analog/digital clock No

e Number of text lists per project 150
e Number of entries per text list 30
® Number of graphics lists per project 100
* Number of entries per graphics list 30

® Number of archives per device 0

e Number of user groups 50
* Number of user rights 32
¢ Number of users 50
® Password export/import No
* SIMATIC Logon No

¢ Keyboard fonts

— US English Yes
B —
¢ MPI/PROFIBUS DP No
* USB No
® Ethernet Yes
® using external storage medium No
T
® 57-1200 Yes
® S7-1500 Yes
® S7-200 Yes
® S7-300/400 Yes
* LOGO! Yes
* WinAC No
¢ SINUMERIK No
¢ SIMOTION No
& Allen Bradley (EtherMNet/IP) Yes
¢ Allen Bradley (DF1) No
® Mitsubishi (MC TCP/IP) Yes
* Mitsubishi (FX) No
* OMRON (FINS TCP) No
® OMRON (LINK/Multilink) No
* Modicon (Modbus TCP/IP) Yes
* Modicon (Modbus) No
el
¢ Backup/Restore manually Yes
BAVEE47-0AJ11-3AX0 Subject to change without notice
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* Backup/Restore automatically No

e Simulation Yes

* Device switchover Yes
Peripherals

® Printer No

* SIMATIC HMI MM memory card: Multi Media No

Card

* SIMATIC HMI SD memory card: Secure Digital No
memory card

* USB memory No
Enclosure material (front)

* Plastic Yes

e Aluminum No

e Stainless steel No

Width of the housing front 162 mm
Height of housing front 189 mm
Mounting cutout, width 135 mm

' Mounting cutout, height 171 mm
Overall depth 33 mm

Weights
Weight without packaging 0.51 kg
Weight incl. packaging 0.66 kg
last modified: 02116/2018 @

BAVEE47-0AJ11-3AX0 Subject to change without notice

Page 8/8 02/16/2018 © Copyright Siemens




Product datasheet
Characteristics

xckp2118p16

limit switch XCKP - thermoplastic roller lever -
1NC+1NO - shap - M16

\ 4

Complementary

Main

Range of product

OsiSense XC

Series name Standard format
Product or component type Limit switch
Device short name XCKP

Sensor design

Compact form A conforming to CENELEC EN

50047
Body type Fixed
Head type Rotary head
Material Plastic
Body material Plastic
Head material Zamak
Fixing mode By the body
Movement of operating head Rotary

Type of operator

Spring return roller lever thermoplastic

Type of approach

Lateral approach 2 directions

Number of poles

2

Contacts type and composition

1NC +1NO

Contacts operation

Snap action

Tracks

24/40 mm

Switch actuation

By 30° cam

Electrical connection

Screw-clamp terminals, clamping capacity: 1 x0.34...2 x 1.5 mm?

Cable entry 1 entry tapped for M16 x 1.5 cable gland, cable outer diameter: 4...8 mm
Contacts insulation farm Zb

Paositive opening With

Positive opening minimum torque 0.25N.m

Minimum torque for tripping 0.1 N.m

Maximum actuation speed 1.5 mis

Repeat accuracy

0.1 mm on the tripping points with 1 million operating cycles

Contact code designation

,AC-15 (Ue =240V, le=3 A), Ithe = 10 A conforming to EN/IEC 60947-5-1 appendix

A

, DC-13(Ue =250V, le = 0.27 A) conforming to EN/IEC 60947-5-1 appendix A

[Ui] rated insulation voltage

500 V degree of pollution 3 conforming to IEC 60947-1

300 V conforming to UL 508

300 V conforming to CSA C22.2 No 14

Resistance across terminals

<= 25 MOhm conforming to IEC 60255-7 category 3

[Uimp] rated impulse withstand voltage

6 kV conforming to IEC 60664

6 kV conforming to IEC 609471

Short circuit protection

10 A by gG cartridge fuse

Electrical durability

5000000 cycles, DC-13, 120 V, 4 W, operating rate: <= 60 cyc/mn, load factor: 0.5
conforming to IEC 60947-5-1 appendix C
5000000 cycles, DC-13, 24 V, 10 W, operating rate: <= 60 cyc/mn, load factor: 0.5
conforming to IEC 60947-5-1 appendix C

5000000 cycles, DC-13, 48 VV, 7 W, operating rate: <= 60 cyc/mn, load factor: 0.5

conforming to IEC 60947-5-1 appendix C

Mechanical durability

10000000 cycles

Width

31 mm

Height

65 mm

Sensors

2

e of the products contained herein

3

of the pi

is nat to be used for determining suitability or reliability of these products for specific user applications.

Itis the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein.
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Depth 30 mm

Product weight 0.135 kg

Terminals description ISO n®1 (13-14)NO
(21-22)NC

Environment

Shock resistance

50 gn (duration = 11 ms) conforming to IEC 60068-2-27

Vibration resistance

25 gn (f=10...500 Hz) conforming to IEC 60068-2-6

IP degree of protection

IP66 conforming to IEC 60529
IP87 conforming to IEC 60529

IK degree of protection

IK04 conforming to EN 50102

Class of protection against electric shock

Class Il conforming to IEC 61140
Class Il conforming to NF C 20-030

Ambient air temperature for operation -25..70°C
Ambient air temperature for storage -40...70°C
Protective treatment TC
Product certifications [oleles
CSA
uL
Standards EN 60204-1
EN 60947-5-1
IEC 60204-1
IEC 60947-5-1
UL 508

CSAC222No 14

Offer Sustainability

Sustainable offer status

Green Premium product

RoHS

Compliant - since 1002 - Schneider Electric declaration of conformity

Product environmental profile

Available

Product end of life instructions

Available

] Telemecanique

Sensors
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Upgrading of X-ray coating gauges

Assessment Team:

Rhiannon Gallacher — Project Manager — PC&A Technician

N/A

m
w

NO

ACTION

—

Is machinery guarding adequate?

2. Are personnel safe from:-
a) Entrapment?
b) Laceration?
c) Contact with substances?
d) In-running nips?

Is there an emergency stop nearby?

Does the Machinery 'Fail Safe'?

el Bl e

line?

Is the modified area in view of a person who can stop the

Is there adequate access and egress?

x| X[X[X|X XXX [X|<

Is the existing Safe Working Procedure adequate?

b el o

Are operators provided with sufficient information and
training?

Training not required for the
building of the prototype

9. Are there adeguate warning notices of hazards?

10. Have all substances been properly assessed?

11. Are COSHH Assessments available to operators?

12. Are personnel free from risk from:-
a) Biological Agents?
b) lonising Radiation?
c) Compressed Air?
d) Gases?
e) Explosion?
f) Electricity?
g) Stored Energy -( Hydraulics, Pneumatics etc.)

13. Do normal electrical isolation procedures apply?

XX KX XX XXX

14. Has there been adequate communication with those
personnel that:-
a) Maintain the equipment?
b) Clean the equipment?

If the answer to any of the above questions (1-14) are NO, then the item(s) must be

addressed.




N/A

YES

=
@]

ACTION

15.

Are there additional risks associated with:-
a) Maintaining the equipment?
b) Cleaning the equipment?

16.

Are there particular risks associated with the equipment
in a break down situation?

17.

Is there a need for additional manual handling?

18.

Is there the need for additional PPE?

19.

Is there the need for additional Safety Equipment?

20.

Do 'Confined Spaces & Dangerous Atmospheres'
procedures apply?

XIX|X|X| XXX

2.

Is there a requirement to isolate from stored energy?

22,

Will there be increased E.O.T. Crane activity?

23.

Will there be additional vehicle activity?

24.

Is there an increased risk of fire?

25.

Is there an increased risk to personnel from falls:-
a) Over 2 metres?

b) Less than 2 metres?

c) On the same level?

26.

Is there an increased risk from objects falling from a
height?

27.

Is there a risk of being struck by a moving object?

x| == X x]x]|x[x

If the answer to any of the above questions (15-27) are YES, then the item(s) must be

addressed.

N/A

YES

=
(@]

ACTION

28.

Will there be adverse changes to:-
a) Temperature?

b) Ventilation?

c) Lighting?

d) Drainage?

e) Noise Levels?

29.

Will the work environment be affected by adverse
weather?

XX X XXX

30.

Will the modification adversely affect maintaining good
housekeeping standards?

31.

Will the modification create the potential for damage to
this line or any other TATA property?

32.

Are there any potential hazards or risks which are not
specifically covered in this assessment?

33.

Is it necessary to fire seal any cabling in relation to this
modification?

<[ <[ X[ =

If the answer to any of the above questions (28-33) are YES, then the item(s) must be

addressed.

Upon completion of this form, should it be necessary to review and amend either the
modification, training of personnel, issue of equipment etc. then a re-assessment must be
made and a fresh form completed.




It is recommended that consultation takes place with those involved with any modified or
new plant prior to completing this assessment form.
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Measurements °C  14/03/2018 13:59:13 °C
Art Mex 286 202
Min 16.0
Average 19.7
Parameters |
Emissivity 0.95
Refl. temp. 18 °C

{ ~ 17.4
FLIROS77.jpg FLIR ES 63924812
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Measurements °C 14/03/2018 14:01:14 G
Ar1 Max | 287 s
Min 16.1

Average 19.6

Parameters
Emissivity 0.95
Refl. temp. 18 °C
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Measurements G
Ar1 Max 234

Min 182

Average 20.8
Parameters
Emissivity 0.95
Refl. temp. 18 °C

14/03/2018 14:02:24
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Measurements °C  14/03/2018 14:02:35 °C
Art Mex | 30.5 =] 256
Min 17.8
Average 21.5
Parameters
Emissivity 0.95
Refl. temp. 18 °C

; i 16.6
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Measurements

Art Max
Min
Average

Parameters

Emissivity

Refl. temp.

31.0
15.7
223
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18 °C

°C
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Ar1 Mex | 30.8 \'l 274
Min 16.5
Average 21.8
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Refl. temp. 18 °C
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Main [OB1]

ain Properties
Name Main Number 1 ype OB
Language LAD Numbering  |automatic

Title "Main Program Sweep Author Comment
(Cycle)"
Family Version 0.1 User-defined
1D
Name Data type Default value
w Input
Initial_Call Bool
Remanence Bool
Temp
Constant
Network 1:
%FC2
“Indicator Lamps"
EN ENO
Network 2:
%FCS
“Encoder Processing”
EN ENO
Network 3:
%DB6&
“Voltage to
Weight_DB*
%FB1
"Regression Analysis Top Head"
EN ENO

Network 4:
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%DB7
“Voltage to
Weight Bottom_
De*

%FB3

"Regression Analysis
Bottom Head"

[— EN ENO

Network 5:

%FCB
"mx +C"

EN ENO

Network 6:

%DB11
“Graphical
Display_DB"
%FB7
"Graphical Display”

EN ENO

Network 7:

%DB14
“Strip Width
Program_DB_1"
%FB6
“Strip Width Program®

EN ENO

- |

Network 8:

%FC3
"Tolerance®

EN ENO

Network 9:
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%DB18
“Block_1_DB_1"
%FB9
*Modes of Operation”
EN ENC
ilse == OFF_SQ S NO
58 = INIT_SQ S_MORE =—t...
ilse = ACK_EF S_ACTIVE =
ilse —5_PREV ERR_FLT —t...
56 =5 NEXT AUTO_ON ==1...
1156 — SW_AUTO TAP_ON =t...
1156 ——_SW_TAP TOP_ON —...
ilse — Sw_TOP MAN_ON —*...
il5e = SW_MAN
S_SEL
ilse =35 ON
ilse =5 QFF
il5e = T_PUSH
Network 10:
%DE19
“Calibrate &
Standardise_DB"
%FB10
“Calibrate & Standardise”
EN ENC
ilse — OFF_SQ S_NO
il5e = INIT_SQ S_MORE =*...
1|56 m—ACK_EF S_ACTIVE ==1...
1|56 = §_PREV ERR_FLT —...
il5e —_MEXT AUTO_ON —...
ilse = SW_AUTO TAP_ON ==1...
1158 =—SW_TAP TOP_ON =—t...
ilse —sw_TOP MAN_ON =—*...
— SW_MAN
5_SEL
56 =5 ON
—(SL0FF
il56 == T_PUSH

Network 11:

%FC4
"Outputs"

EN ENO

Network 12:




Totally Integrated
Automation Portal

%DB20
“IEC_Timer_0_
DB_2"
%MO.1 TON
“Start Timing® Time

1T IN

Network 13:

%DB21
“Dwell Graph_DB"
%FB11
"Dwell Graph"

EN ENO




Totally Integrated
Automation Portal

Encoder Processing [FC5]

ncoder Processing Properties

Name Encoder Processing Number 5 ype FC
Language LAD Numbering  |automatic
Title | Author Comment
Family Version 0.1 User-defined
ID

Name Data type Default value

Input

Output

InOut

Temp

Constant
w Return

Encoder Processing Void

Network 1:

The raw value from the encoder is read in. The encoder is scaled from 0 - 4000mm. The reading is stored in "Posi-

tion"
SCALE
EN
%IW6

“Encoder” — |y
1640.0 — HI_LIM
0.0—L0_um

0 — BIPOLAR

ENO
HMWE1
RET_VAL — "Error Code®
%MW18

QuUT P "Position”

Network 2:
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Indicator Lamps [FC2]

Indicator Lamps Properties

Indicator Lamps
LAD
Title Comment
Family User-defined
ID
Name lData type lDefeu It value
Input
Output
InOut
Temp
Constant
w Return
Indicator Lamps Void

Network 1:

When the shutter microswitch is open, the shutter open lamp will energise.

This is fail safe.

%Q1.2
%Q0.0 “Shutter Open
“Open Shutter” Lamp”
i | { —
Network 2:
When the shutter microswitch is closed, the shutter closed lamp will energise.
%Q1.3
%Q0.1 %Q0.0 "Shutter Closed
“Close Shutter” “Open Shutter® Lamp”
1 | 4 { —
Network 3:
When the signal from the X-ray power is high the X-rays on lamp will energise.
%11.1 %Q1.0
“Top Head X-Rays® "¥-rays On Lamp®
| | { —

%11.2
“Bottom Head
Xerays®

_{l_

Network 4:

When the signal from the x-ray power is low the x-rays off lamp will energise.
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%I11.2
%11.1 "Bottom Head
“Top Head X-Rays” Xerays”

%Q1.1
“X-rays Off Lamp®
i

/1 4

{ —
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mx + C [FC8]

Name mx + C Number 8 ype FC
Language LAD Numbering  |automatic
Title | Author Comment
Family Version 0.1 User-defined
ID

Name Data type Default value

Input

Output

InOut

Temp

Constant
w Return

mx + C Void

Network 1:

Whilst scanning the strip data from the head is scaled 0-10V.

SCALE
EN
%IW12
“X-ray Receiver
Voltage Top
Head"
10.0 — HI_LM
0.0 = Lo_UM
0 — BIPOLAR
SCALE
EN
HBIW14
"¥-ray Receiver
Voltage Bottom
Head" — |y
10.0 — HI_LIM
0.0 —Lo_uM
U = BIFOLAR

ENO
%BMWE1
RET_VAL — "Error Code”

“Manipulation

Values®,

“Running
outT — Voltage Top®

HMWET

RET_VAL — “Error Code”

“Manipulation
Values®,
“Running

our ___Voltage Bottom’

Network 2:

Here the top and bottom voltages have the equation mx+C applied to obtain the coating thickness, a gain can also
be added at this point if required.
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Network 2: (1.1/2.1)

“Manipulation
Values®."Gain
Top"

“Manipulation
Values" " Weight
Calc 2 Top”

1.0

CALCULATE
Real Fﬂ]

2 ENO

OUT := (in3 +in1)*IN2

IN1 ouT

IN2
IN3 3¢

CALCULATE
rel (&)
EN
OUT := (IN2*INT)
"Manipulation 'Manip_u_la:i(_\m
Values". Values™. w_e|g ht
“Running ouT — Calc 1 Top
Voltage Top® N1
“Manipulation
Values™ *Slope
Top" — N2 ¢
CALCULATE
el (=]
EN
OUT = (INZ*INT)
“Manipulation 'Manip‘uhla:iilm
Values". Values™."Weig t-:
“Running out — Cale 1 Bottom
Voltage Bottom" W1
“Manipulation
Values™ *Slope
Bottom" INZ st
ADD
Auto (Real)
> EN
“Manipulation “Manipulation
Values""y Values"."Weight
Intercept Top® N1 ouT Calc 2 Top®
“Manipulation
Values® *Weight
Cale 1 Top® g2 s:
ADD
Auto (Real)
> 7] EN —
“Manipulation 'Mamp_ulation
Values™."y Values .ng!n
Intercept ouT — Cale 2 Bottom
Bottom® N1
“Manipulation
Values" " Weight
Calc 1 Bottom™ INZ 5t

“Manipulation
Values™."Display
Weight Top®™

e e e e e e e e
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Network 2: (2.1/2.1)

CALCULATE
Feol ®
> i} END ——
OUT := (in3 +in1)*IN2
“Manipulation “Manipulaticn
Values® “Gain Values™."Display
Bottom® N1 out Weight Bottom®

“Manipulation
Values""Weight
Calc 2 Bottom N2

1.0 = N3 3F
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Network 3:

The top and bottom coatings are added to enable displaying the total coating.

ADD
Auto (Real)

EN ——

“Manipulation
Values™ "Display
Weight Top™

"Manipulation
Values"."Total
IN1 out — Weight”

“Manipulation
Values™ "Display
Weight Bottom™ INZ s

Network 4:

Top desired coating subtracted from the actual coating to enable the difference to be calculated and displayed.

SUB
Auto (Real)
EN ENO
“Manipulation %MDE2
Values™ "Display "Top Coating
Weight Top™ ;4 ouT — Variance®

%MD54
“Top Desired

Coating” — |y2

Network 5:

Bottom desired coating subtracted from the actual coating to enable the difference to be calculated and displayed.

SUB
Auto (Real)
EN ENO

“Manipulation %MDES
Values™ "Display "Btm Coating
Weight Bottam® ¢ ouT — Variance®

%MD58
“Btm Desired

Coating” IN2
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Outputs [FC4]

utputs Properties
Name Outputs Number 4 ype FC
Language LAD Numbering  |automatic

Network 1:

Bits that drive the motor online (FWD)

Title Author Comment This block contains the
outputs from the system.
Family Version 0.1 User-defined ‘
1D

Name Data type Default value

Input

Qutput

InOut

Temp

Constant
w Return

Outputs Void

%M8.2
“Drive Online -
scan”

] L

%Q0.3
"Drive Online”

{ —

1T

%M8.3
“Drive Online -
static®
11
nr

%M8.5
“Drive Online -
dwell®

%M8.6
"Drive Online
Standardise”

Network 2:

Bits that drive the motor offline (REV)
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%M6.0
"Drive Offline - %Q0.4
scan” “Drive Offline”

i | { }—

%M6.1
“Drive Offline
static”

1 L
LI}

%M6.2
“Drive Offline -
standby”

%M6.3
“Drive Offline -
dwvell”

wM6.4
“Drive Offline -
Standardise”

] L
LI}

Network 3:

Bits that open shutter

%M10.4
“Open Shutter - %Q0.0
scan® “Open shutter”
I L {

LI 1 )—‘

%M10.5

“Open Shutter -
static®

®BM10.7

“Open Shutter -
calibrate”

Network 4:

Bits that close shutter

eMI12.6
“Close Shutter %Q0.1
scan” “Close Shutter®

1 | { —

%M13.0
“Close Shutter 3*

11
LI

%BM13.1
“Close Shutter -
calibrate”
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Network 5:
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Tolerance [FC3]

olerance Properties

Name Tolerance Number 3
Language LAD Numbering  |automatic
Title | Author Comment
Family Version 0.1 User-defined
ID
Name Data type Default value
Input
Output
InOut
Temp
Constant
w Return
Tolerance Void
Network 1:
CALCULATE
Real (&
EN ENO
OUT = INT+IN2
%MD54 %MD38
“Top Desired “Top Head
Coating” — N1 ouT — Upper Tol*
%MD71
“Top Head
Tolerance™ — N2 s&
Network 2:
CALCULATE
Real &
EN ENO
OUT := IN1-IN2
%MD54 %MD42
“Top Desired “Top Head
Coating™ — |yq our — Lower Tol”
%MD71
“Top Head
Tolerance” — |y &

Network 3:
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CALCULATE
Real

EN ENO

OUT == IN1+INZ

%MD58 %MD46
“Btm Desired “Btm Head
Coating” — jy1 oQUT — Upper Tol*

%MD75
“Btm Head
Tolerance” — N2 &

Network 4:

CALCULATE
Real

EN ENO

OUT := INT-INZ

%MD58 %MD50
“Btm Desired “Btm Head
Coating” — |y our — Lower Tol®

®MD75
“Btm Head
Tolerance™ — N2 3%

Network 5:

"Manipulation %M70.0
Values®"Display .
A - "Top Head Out
Weight Top of Tol Alarm®

= | i , .
|Re¢|| L
%MD38

“Top Head
Upper Tol*

"Manipulation
Values® " Display
Weight Top®

s —

%MD42
“Top Head
Lower Tol®

Network 6:
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“Manipulation
Values""Display
Weight Bottom™

%M70.3
“Btm Head Out
of Tol Alarm”

< |
Real |
%MD50

“Btm Head
Lower Tol®

"Manipulation
Values""Display
Weight Bottom®

e —

%MD46
“Btm Head
Upper Tol”

{ F—
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Calibrate & Standardise [FB10]

alibrate & Standardise Properties

Name Calibrate & Standardise

Number 10

Language GRAPH

Numbering  |automatic

Title Author Comment
Family | Version 0.1 User-defined
ID
Name |Data type Default value RRetain
w Input
OFF_5Q Bool false Non-retain
INIT_SQ Bool false Non-retain
ACK_EF Bool false Non-retain
S_PREV Bool false Non-retain
S_NEXT Bool false Non-retain
SW_AUTO Bool false Non-retain
SW_TAP Bool false Non-retain
SW_TOP Bool false Non-retain
SW_MAN Bool false Non-retain
S_SEL Int 0 Non-retain
S _ON Bool false Non-retain
S_OFF Bool false Non-retain
T_PUSH Bool false Non-retain
w Output
S_NO .lnt 0 'Non-reta'm
S _MORE |Bool false INon-retain
S_ACTIVE .Bool false .Non—reta'm
ERR_FLT |Bool false INon-retain
AUTO_ON |Bool false INon-retain
TAP_ON |Bool false INon-retain
TOP_ON .Bool false lNon—reta’m
MAN_ON Bool false Non-retain
InOut
W Static
w RT_DATA G7_RTDataPlus_V2 Non-retain
S_DISPLAY Int 0 Non-retain
S_SEL_OLD Int 0 Non-retain
S_DISPIDX Usint 255 Non-retain
T_DISPIDX Usint 255 Non-retain
w MOP_EDGE G7_MOPPlus_V2 Non-retain
AUTO |Bool false INon-retain
MAN |Bool false INon-retain
TAP [Bool false [Non-retain
TOP [Bool false [Non-retain
ACK_S |Bool false INon-retain
REG_S |Bool false INon-retain
T_PREV |Bool false [Non-retain
T_NEXT Bool false Non-retain
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Name
LOCK
SUP
ACKREQ
SSKIP
OFF
INIT
HALT
TMS_HALT
OPS_ZERO
SACT_DISP
SEF_DISP
SALL_DISP
S_PREV
S_NEXT
S_SELOK
S_ON
S_OFF
T_PUSH
REG
ACK
IL_PERM
T_PERM
ILP_MAN
LMODE

w MOP

AUTO
MAN

TAP

TOP
ACK_S
REG_S
T_PREV
T_NEXT
LOCK

sup
ACKREQ
SSKIP

OFF

INIT

HALT
TMS_HALT
OPS_ZERO
SACT_DISP
SEF_DISP
SALL_DISP
S_PREV
S_NEXT
S_SELOK
S_ON
S_OFF
T_PUSH
REG

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
G7_MOPPlus_V2

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

true

false
false
false
false
false
false
false
true

true

true

false
false
true

false
false
false
true

false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
ACK
IL_PERM
T_PERM
ILP_MAN
LMODE
TIME_DELTA
w SQ_FLAGS

ERR_FLT
ERROR
FAULT
RT_FAIL
NO_SNO
NF_OFL
SA_OFL
TV_OFL
MSG_OFL
NO_SWI
cYc_op
AS_MSG
AS_SEND
SQ_BUSY
SA_BUSY
AS_SIG
PRE_CNT
POST_CNT
SQ_CNT
S_CNT
LOCK_CNT
SUP_CNT
T_CNT
SQ_PART_CNT
MAX_TVAL
MAX_SACT
AS_MSG
w EXEC_BITS

EXEC_BITS[O]
EXEC_BITS[1]
EXEC_BITS[2]
EXEC_BITS[3]
EXEC_BITS[4]
EXEC_BITS[5]
EXEC_BITS[6]
EXEC_BITS[7]
EXEC_BITS[8]
EXEC_BITS[9]
EXEC_BITS[10]
EXEC_BITS[11]
EXEC_BITS[12]
EXEC_BITS[13]
EXEC_BITS[14]
EXEC_BITS[15]

Data type
Bool
Bool
Bool
Bool
Bool
Time
G7_SQFlags-
Plus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
USint
USint
USint
USint
USint
USIint
USint
USint
USint
USint
Byte

Array[0..249] of
Bool

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false

false

false

false

false

T#0ms

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

164F

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

MNon-retain
MNon-retain
Non-retain
Non-retain
MNon-retain
MNon-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
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Name
EXEC_BITS[16]
EXEC_BITS[17]
EXEC_BITS[18]
EXEC_BITS[19]
EXEC_BITS[20]
EXEC_BITS[21]
EXEC_BITS[22]
EXEC_BITS[23]
EXEC_BITS[24]
EXEC_BITS[25]
EXEC_BITS[26]
EXEC_BITS[27]
EXEC_BITS[28]
EXEC_BITS[29]
EXEC_BITS[30]
EXEC_BITS[31]
EXEC_BITS[32]
EXEC_BITS[33]
EXEC_BITS[34]
EXEC_BITS[35]
EXEC_BITS[36]
EXEC_BITS[37]
EXEC_BITS[38]
EXEC_BITS[39]
EXEC_BITS[40]
EXEC_BITS[41]
EXEC_BITS[42]
EXEC_BITS[43]
EXEC_BITS[44]
EXEC_BITS[45]
EXEC_BITS[46]
EXEC_BITS[47]
EXEC_BITS[48]
EXEC_BITS[49]
EXEC_BITS[50]
EXEC_BITS[51]
EXEC_BITS[52]
EXEC_BITS[53]
EXEC_BITS[54]
EXEC_BITS[55]
EXEC_BITS[56]
EXEC_BITS[57]
EXEC_BITS[58]
EXEC_BITS[59]
EXEC_BITS[60]
EXEC_BITS[61]
EXEC_BITS[62]
EXEC_BITS[63]
EXEC_BITS[64]
EXEC_BITS[65]
EXEC_BITS[66)]
EXEC_BITS[67]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name

EXEC_BITS[68]
EXEC_BITS[69]
EXEC_BITS[70]
EXEC_BITS[71]
EXEC_BITS[72]
EXEC_BITS[73]
EXEC_BITS[74]
EXEC_BITS[75]
EXEC_BITS[76]
EXEC_BITS[77]
EXEC_BITS[78]
EXEC_BITS[79]
EXEC_BITS[80]
EXEC_BITS[81]
EXEC_BITS[82]
EXEC_BITS[83]
EXEC_BITS[84]
EXEC_BITS[85]
EXEC_BITS[86]
EXEC_BITS[87]
EXEC_BITS[88]
EXEC_BITS[89]
EXEC_BITS[90]
EXEC_BITS[91]
EXEC_BITS[92]
EXEC_BITS[93]
EXEC_BITS[94]
EXEC_BITS[95]
EXEC_BITS[96]
EXEC_BITS[97]
EXEC_BITS[98]

EXEC_BITS[99]

EXEC_BITS[100]
EXEC_BITS[101]
EXEC_BITS[102]
EXEC_BITS[103]
EXEC_BITS[104]
EXEC_BITS[105]
EXEC_BITS[106]
EXEC_BITS[107]
EXEC_BITS[108]
EXEC_BITS[109]
EXEC_BITS[110]
EXEC_BITS[111]
EXEC_BITS[112]
EXEC_BITS[113]
EXEC_BITS[114]
EXEC_BITS[115]
EXEC_BITS[116]
EXEC_BITS[117]
EXEC_BITS[118]
EXEC_BITS[119]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
EXEC_BITS[120]
EXEC_BITS[121]
EXEC_BITS[122]
EXEC_BITS[123]
EXEC_BITS[124]
EXEC_BITS[125]
EXEC_BITS[126]
EXEC_BITS[127]
EXEC_BITS[128]
EXEC_BITS[129]
EXEC_BITS[130]
EXEC_BITS[131]
EXEC_BITS[132]
EXEC_BITS[133]
EXEC_BITS[134]
EXEC_BITS[135]
EXEC_BITS[136]
EXEC_BITS[137]
EXEC_BITS[138]
EXEC_BITS[139]
EXEC_BITS[140]
EXEC_BITS[141]
EXEC_BITS[142]
EXEC_BITS[143]
EXEC_BITS[144]
EXEC_BITS[145]
EXEC_BITS[146]
EXEC_BITS[147]
EXEC_BITS[148]
EXEC_BITS[149]
EXEC_BITS[150]
EXEC_BITS[151]
EXEC_BITS[152]
EXEC_BITS[153]
EXEC_BITS[154]
EXEC_BITS[155]
EXEC_BITS[156]
EXEC_BITS[157]
EXEC_BITS[158]
EXEC_BITS[159]
EXEC_BITS[160]
EXEC_BITS[161]
EXEC_BITS[162]
EXEC_BITS[163]
EXEC_BITS[164]
EXEC_BITS[165]
EXEC_BITS[166]
EXEC_BITS[167]
EXEC_BITS[168]
EXEC_BITS[169]
EXEC_BITS[170]
EXEC_BITS[171]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
EXEC_BITS[172]
EXEC_BITS[173]
EXEC_BITS[174]
EXEC_BITS[175]
EXEC_BITS[176]
EXEC_BITS[177]
EXEC_BITS[178]
EXEC_BITS[179]
EXEC_BITS[180]
EXEC_BITS[181]
EXEC_BITS[182]
EXEC_BITS[183]
EXEC_BITS[184]
EXEC_BITS[185]
EXEC_BITS[186]
EXEC_BITS[187]
EXEC_BITS[188]
EXEC_BITS[189]
EXEC_BITS[190]
EXEC_BITS[191]
EXEC_BITS[192]
EXEC_BITS[193]
EXEC_BITS[194]
EXEC_BITS[195]
EXEC_BITS[196]
EXEC_BITS[197]
EXEC_BITS[198]
EXEC_BITS[199]
EXEC_BITS[200]
EXEC_BITS[201]
EXEC_BITS[202]
EXEC_BITS[203]
EXEC_BITS[204]
EXEC_BITS[205]
EXEC_BITS[206]
EXEC_BITS[207]
EXEC_BITS[208]
EXEC_BITS[209]
EXEC_BITS[210]
EXEC_BITS[211]
EXEC_BITS[212]
EXEC_BITS[213]
EXEC_BITS[214]
EXEC_BITS[215]
EXEC_BITS[216]
EXEC_BITS[217]
EXEC_BITS[218]
EXEC_BITS[219]
EXEC_BITS[220]
EXEC_BITS[221]
EXEC_BITS[222]
EXEC_BITS[223]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
EXEC_BITS[224]
EXEC_BITS[225]
EXEC_BITS[226]
EXEC_BITS[227]
EXEC_BITS[228]
EXEC_BITS[229]
EXEC_BITS[230]
EXEC_BITS[231]
EXEC_BITS[232]
EXEC_BITS[233]
EXEC_BITS[234]
EXEC_BITS[235]
EXEC_BITS[236]
EXEC_BITS[237]
EXEC_BITS[238]
EXEC_BITS[239]
EXEC_BITS[240]
EXEC_BITS[241]
EXEC_BITS[242]
EXEC_BITS[243]
EXEC_BITS[244]
EXEC_BITS[245]
EXEC_BITS[246]
EXEC_BITS[247]
EXEC_BITS[248]
EXEC_BITS[249]
w OFFSETS

SIMNI_OFFSET
LSTT_OFFSET
ATAJ_OFFSET
ATAB_OFFSET
PSTT_OFFSET
NSTT_OFFSET
ASS)_OFFSET
ASSB_OFFSET
PTTS_OFFSET
NTTS_OFFSET
SW_SQTS_OFFSET
SWITCH_OFFSET
TVX_OFFSET
TTX_OFFSET
TSKX_OFFSET
SO0X_OFFSET
SOFFX_OFFSET
SONX_OFFSET
SAX_OFFSET
SERRX_OFFSET
SMX_OFFSET
SOX_OFFSET
STX_OFFSET
THRESHOLD_SUP
THRESHOLD_WARN

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
G7_OffsetsPlus_V2

Ulnt
Ulnt
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Ulnt
Uint
Uint
Uint
Uint
Ulnt
Ulnt
USint
USint

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

30
58
B6
114
142
168
194
220
246

284
286
288
290
292
294
321
348
375

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-

Non

Non-
Non-

Non

Non-
Non-

Non

Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain

-retain

retain
retain

-retain

retain
retain

-retain

retain
retain

-retain

retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
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Name
w Transi

™v
T
TS
TNO
w Trans2

™
T
TS
TNO
w Trans3

v
TT
TS
TNO
w Transd

™
TT
TS
TNO
w Trans5

™
TT
TS
TNO
w Transt

™
TT
TS
TNO
w Trans?7

™v
T
TS
TNO
w Trans8

™
TT
TS
TNO
w Trans9

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
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Name
w Trans10

™v
T
TS
TNO
w Trans1i

™
T
TS
TNO
w Trans12

v
TT
TS
TNO
w Trans13

™

TT

TS

TNO
w Trans14

™

TT

TS

TNO
w Trans15

™
TT
TS
TNO
w Transl6

™v
T
TS
TNO
w Transly

™

TT

TS

TNO
w Trans18

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false
10

false
false
false
11

false
false
false
12

false
false
false
13

false
false
false
14

false
false
false
15

false
false
false
16

false
false
false
17

false
false
false
18

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
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Name
w Trans19

™v
T
TS
TNO
w Trans20

™
T
TS
TNO
w Trans21

v

TT

TS

TNO
w TransZ2

™
TT
TS
TNO
w Trans23

™

TT

TS

TNO
w Trans24

™
TT
TS
TNO
w Trans25

™v
T
TS
TNO
w Transl6

™

TT

TS

TNO
w Trans27

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false
19

false
false
false
20

false
false
false
21

false
false
false
22

false
false
false
23

false
false
false
24

false
false
false
25

false
false
false
26

false
false
false
27

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain




Totally Integrated
Automation Portal

Name
w Trans28

™
T
TS
TNO
w Stepl

51

L1

V1

R1

Al

S0

LO

VO

X

LA

VA

RA

AA

SS

LS

VS

SNO

-

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step2

S1
L1
V1
R1
Al
50
LO
Vo
X
LA
VA
RA
AA
55
LS
VS
SNO

T_MAX

Data type
G7_Transition-
Plus_V2

Bool

Bool

Bool

Int
G7_StepPlus_V2

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time

Default value

false
false
false
28

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

T#0ms
T#0ms
T#10S
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

T#0ms
T#0ms
T#10S

Retain

Non-

Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

retain

retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain
Non-
Non-
Non-

retain
retain
retain
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Name

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step3

S1

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

'S

SNO

-

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step4

51

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

T_MAX
T_WARN
SM

Data type
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool

Default value
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
3
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
4
T#0ms
T#0Oms
T#10S
T#7S
false

Retain

Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain




Totally Integrated
Automation Portal

Name
H_IL_ERR
H_SV_FLT
w Step5

S1

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

'S

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Stepb

51

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

|

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT

Data type
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte

Default value
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
5
T#0ms
T#0ms
T#10S
T#7S
false
16#0
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
6
T#0ms
T#0ms
T#10S
T#75S
false
1640
1640

Retain

Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
w Step7

51

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step8

S1

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step9

S1

Data type
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2

Bool

Default value

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
7
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
8
T#0ms
T#0ms
T#10S
T#75S
false
1640
1640

false

Retain

Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-

retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
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Name
L1
V1
R1
Al
S0
LO
VO
X
LA
VA
RA
AA
S5
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step10

S1

L1

V1

R1

Al

S0

LO

VO

X

LA

VA

RA

AA

S5

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Stepl1

S1

L1
V1

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

9
T#0ms
T#0ms
T#10S
T#75
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
10
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
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Name
R1
Al
S0
LO
VO
X
LA
VA
RA
AA
S5
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step12
S1
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AA
SS
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Stepl3

S1
L1
V1
R1
Al

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
11
T#0ms
T#0ms
T#10S
T#75
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
12
T#0Oms
T#0Oms
T#105
T#75
false
1640
1640

false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
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Name
S0
LO
VO
X
LA
VA
RA
AA
S5
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step14

S1

L1

V1

R1

Al

SO

LO

VO

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step15

S1
L1
V1
R1
Al
S0
LO

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
13
T#Oms
T#Oms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
14
T#0Oms
T#0Oms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
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Name
Vo
X
LA
VA
RA
AA
58
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Stepl6

S1

L1

V1

R1

Al

SO

LO

VO

X

LA

VA

RA

AA

S5

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step17

51

L1

V1

R1

Al

S0

LO

VO

X

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
15
T#0Oms
T#0Oms
T#10s5
T#7S
false
16#0
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
16
T#0ms
T#0Oms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
LA
VA
RA
AA
SS
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step18

S1

L1

V1

R1

Al

SO

LO

VO

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step19

S1
L1
V1
R1
Al
S0
LO
VO
X
LA
VA

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
17
T#Oms
T#Oms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
18
T#0Oms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name

RA
AA
SS
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT

w Step20

S1

L1

V1

R1

Al

SO

LO

VO

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step21

S1

L1

V1

R1

Al

S0

LO

VO

X

LA

VA

RA

AA

Data type
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
19
T#Oms
T#Oms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
20
T#0Oms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
SS
LS
Vs
SNO
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w SteplZ
S1
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AR
55
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step23
51
L1
V1
R1
Al
S0
LO
]
X
LA
VA
RA
AA
SS
LS

Data type
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
21
T#0ms
T#0ms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
22
T#0ms
T#0Oms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
Vs
SNO
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step24
51
L1
V1
R1
Al
SO
LO
VO
X
LA
VA
RA
AA
SS
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step25
51
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AA
S5
LS
VS
SNO

Data type
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int

Default value
false

23

T#0ms
T#0ms

T#105

T#7S

false

16#0

16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
24
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
25

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step26

S1
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AR
55
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT

Temp

Constant

Alarms
Enable alarms

Interlock template

Supervision template

Data type
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte

True

GRAPH7_INTERLOCK_ERROR<CPU
name><FB name><FB number><in-
stance DB name><instance DB num-
ber><step name=<step num-
ber><step-specific text>
GRAPH7_SUPERVISION_FAULT<CPU
name><FB name><FB number><in-
stance DB name=><instance DB num-
ber><step name=<step num-
ber><step-specific text>

Default value
T#0ms
T#0ms

T#105

T#7S

false

16#0

16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
26
T#0ms
T#0ms
T#10S
T#75
false
1640
1640

Acknowledge inter-  True
lock alarms

Acknowledge supervi- True
sion alarms

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain

retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Permanent pre-instructions

1:
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T4
[ it Trans14
515
Stepl5

TS5
Bgreeseneees Trans15
516
Stepl6

e
Trans16

4

7
Stepl7

117
L -I_ Trans17

518 H
Stepl8

#

mTa

L + Trans18
519
Step19
9

L Trans19

s




Totally Integrated
Automation Portal

S1 - [Initial step]:Step1

Interlock -(c)-:

Interlock alarm

Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
T1:Trans1
%M2.4 %10.0 %11.0 %l1.4
“Calibrate” "Gate Interlock” "Emergency Stop”  "Control Switch®
Il 11 1 11 I
1T 1F r 17 1
T20:Trans20
%M1.3
“Technicians %10.0 %11.0 %l1.4
Standardise® "Gate Interlock”™  "Emergency Stop”  "Control Switch®
11 11 I/t 1} |
11 1 ¥ I 11 1
T28:Trans28
%HM1.1
“Operators %10.0 %I1.0 %114
Standardise” “Gate Interlock”  “Emergency Stop”  “Control Switch®
X X Vi 7z :
S2:Step2

Interlock -(c)-:

Interlock alarm

Alarm text
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| Interlock

| {c}
Supervision -(v)-:
Supervision alarm
Alarm text

| Supervision

| {v}
Actions:
Interlock Event Qualifier Action

S "Drive Offline - calibrate”
T2:Trans2
%BMW18
“Position”
| = | ]
|int | 1

53:Step3
Interlock -(¢)-:
Interlock alarm
Alarm text

| Inter ock

| {c}
Supervision -(v)-:
Supervision alarm
Alarm text

| Supervision

| {v}
Actions:
Interlock Event Qualifier Action

R "Drive Offline - calibrate”
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Interlock Event Qualifier Action
S “Drive Online - calibrate”
T3:Trans3
%BMW1B
“Position”
> |
Jint] !
54:Step4
Interlock -(c)-:
Interlock alarm
Alarm text
Interlock
{c]
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
[ “Drive Online - calibrate”
T4:Trans4
%®M2.0
“Sample 1
Inserted”
] L ]
1T 1
55:5tep5

Interlock -(c)-:

Interlock alarm
Alarm text
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Interlock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
S "Open Shutter - calibrate”
R “Close Shutter - calibrate”
S "Start Timing"
T5:Trans5
“IEC_Timer_0_
DB_2".Q
] L 1
LI | 1
S6:Stepb
Interlock -(c)-:
Interlock alarm
Alarm text
Interlock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Open Shutter - calibrate”
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Interlock Event Qualifier Action
S “Close Shutter - calibrate”
5 "Drive Offline - calibrate”
R "Start Timing"
T6:Trans6
eMW18
“Position”
* | ]
Int | 1
59:Step9
Interlock -(c)-:
Interlock alarm
Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
S "Open Shutter - calibrate”
R "Close Shutter - calibrate”
R "Drive Online - calibrate”
S "Start Timing"
T9:Trans9
*IEC_Timer_0_
| DB_2".0
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$10:Step10

Interlock -(c)-:

Interlock alarm

Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Open Shutter - calibrate”
5 "Close Shutter - calibrate”
R "Start Timing"
S "Drive Offline - calibrate”
T10:Trans10
LMW1
“Position”
| = | ]
Tint | 1
512:5tep12

Interlock -(¢)-:

Interlock alarm
Alarm text

Interlock

[e)
1€}
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Supervision -(v)-:

Supervision alarm

Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
S "Open Shutter - calibrate”
R "Close Shutter - calibrate”
5 "Drive Online - calibrate”
T12:Trans12
WMW1E
“Position”
| = |
Jint] !
580
S14:Step14
Interlock -(c)-:
Interlock alarm
Alarm text
Interlock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Open Shutter - calibrate”

"Close Shutter - calibrate”
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Interlock Event Qualifier Action
R “Start Timing"
5 "Drive Offline - calibrate”
T14:Trans14
®MW1E
“Position”
| <] |
Tint | 1
560
516:Step16
Interlock -(c)-:
Interlock alarm
Alarm text
Inter ock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
S "Open Shutter - calibrate"
R "Close Shutter - calibrate”
5 "Drive Online - calibrate”
T16:Trans16
%Mw1s

“Position”

| =]

Jint]

580
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518:Step18

Interlock -(c)-:

Interlock alarm

Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Open Shutter - calibrate”
5 "Close Shutter - calibrate”
R "Start Timing"
S "Drive Offline - calibrate”
T18:Trans18
LMW1
“Position”
| = | ]
Tint | 1
519:5tep19

Interlock -(¢)-:

Interlock alarm
Alarm text

Interlock

[e)
1€}
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Supervision -(v)-:

Supervision alarm

Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R “Drive Offline - calibrate”
R “Calibrate”
R "Sample 1 Inserted”
R "Sample 2 Inserted”
R "Sample 3 Inserted”
R "Sample 4 Inserted”
T19:Trans19
|
1
S8:Step8
Interlock -(c)-:
Interlock alarm
Alarm text
Interlock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action

S “Drive Online - calibrate”
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Interlock Event Qualifier Action
T8:Trans8
%NMwis
“Position”
> |
Int
S7:Step7
Interlock -(c)-:
Interlock alarm
Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - calibrate”
T7:Trans7
%M2.1
“Sample 2
Inserted”
]l L |
LI | 1
S11:Step11

Interlock -(c)-:

Interlock alarm
Alarm text
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Interlock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - calibrate”
T11:Trans11
%M2.2
“Sample 3
Inserted”
] L |
LI | 1
513:Step13
Interlock -(c)-:
Interlock alarm
Alarm text
Inter ock
{c)
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Online - calibrate”
Is "Start Timing”
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T13:Trans13
“IEC_Timer_0_
DB_2".Q
] L ]
LI | 1
S15:Step15
Interlock -(c)-:
_Interlnck alarm
Alarm text
Inter ock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - calibrate”
T15:Trans15
®M2.3
“Sample 4
Inserted”
l L ]
LI | 1
S17:Step17

Interlock -(c)-:

Interlock alarm

Alarm text

Inter ock

{ch
i<}
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Supervision -(v)-:

Supervision alarm

Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R “Drive Online - calibrate”
5 "Start Timing"
T17:Trans17
| “IEC_Timer_0_
DB_2".Q
] L ]
| LI | 1
520:Step20
Interlock -(c)-:
Interlock alarm
Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock [Event Qualifier Action
5 "Drive Offline - Standardise”
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T21:Trans21
%Mwis
“Position”
| = | ]
Tint | 1
521:Step21
Interlock -(c)-:
Interlock alarm
Alarm text
Inter ock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - Standardise”
S "Drive Online Standardise”
T22:Trans22
%MW1B
“Position”
| - | ]
Time | 1
S22:Step22

Interlock -(c)-:

Interlock alarm
Alarm text
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| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Online Standardise”
S "Start Timing"
T23:Trans23
| “IEC_Timer_0_
DB_2°.Q
] L ]
| i 1
523:Step23
Interlock -(c)-:
Interlock alarm
Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Start Timing"

S “Drive Online Standardise”
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T24:Trans24
%Mwis
“Position”
| L | ]
Tint | 1
S24:Step24
Interlock -(c)-:
Interlock alarm
Alarm text
Inter ock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Online Standardise”
S "Start Timing"
T25:Trans25
“IEC_Timer_0_
DB_2"Q
] L |
LI | 1
S25:Step25

Interlock -(c)-:

Interlock alarm
Alarm text




Totally Integrated
Automation Portal

| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Start Timing"
S “Drive Offline - Standardise”
T26:Trans26
%BMW18
“Position”
| = | ]
|int | 1
526:5tep26
Interlock -(¢)-:
Interlock alarm
Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action

R "Drive Offline - Standardise”
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Interlock Event Qualifier
R
R
T27:Trans27

Action
"Operators Standardise”

"Technicians Standardise”

Permanent post-instructions

1:
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Dwell Graph [FB11]

Dwell Graph Properties

Dwell Graph Number 1
LAD Numbering  |automatic
Title Author Comment Block used to move coat-
ing readings onto graphs
Family Version 0.1 User-defined
ID
Name |Data type |Defau It value |Retain
Input
Qutput
InOut
Static
Temp
Constant
Network 1:
Moving to Drive side graph
HMO.4
“dwell drive
side edge” MOVE
| | EN  ENO
“Manipulation “Dwell
Values® "Display readings”."Drive
Weight Top™ — side Reading
sk our1 — TP
MOVE
EN END
“Manipulation “Dwell
Values® "Display readings”."Drive
Weight Bottom” — side Reading
3 oury — B
Network 2:
Moving to center graph
%MO0.5
“dwell center” MOVE
{ | EN ENO
“Manipulation “Dwell
Values" "Display readings”.

WeightTop” — |y 35 gy — "Centre Top”

MOVE

EN ENO
“Dwvell
readings”.
3k QUT] — Centre Brm”

“Manipulation
Values" "Display
Weight Bottom™ __ ;py
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Network 3:

Moving to op side graph

%MO0.6
“dwell op side
edge” MOVE
1L
| | EN ENO
“Manipulation “Dwell
\-'alues':'DispIay_ readings”."Op
Weight Top IN side Reading

s our1 — 10"

MOVE
EN ENQ ———

“Manipulation
Values" "Display
Weight Bottom™ ;g

“Dwell
readings”."Op
Side Reading

3 oury — Bm
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Graphical Display [FB7]

Graphical Display Properties

Name Graphical Display Number 7 ype FB
lLanguage LAD |INum bering  automatic
Title Author Comment This block is used for cre-
ating arrays which run
the scan graph on the
HMI screen
Family Version 0.1 User-defined
ID
Name |Data type |Default value Retain
Input
Output
InOut
Static
Temp
Constant
Network 1:

The position reading is divided by a set value in order to create sections of measurement across the width of the

strip. This is then stored in the position index.

CALCULATE
Int

EN

%BMWIE
“Position” — IN1
600 — N2
5.6 —FIN3 3

ENO

OUT == (IN1-IN2)IIN3

“Move Position™
QuT I "Position Index”

Network 2:

The value from the top head variance is taken along with the position index and stored in the array.

FieldWrite
Real
EN
"Movwe Position”.
“Position Index” — |ypEX

%MD6E2
“Top Coating
Variance” — ya) UE

ENO

“Coating Head
Arrays® "Top
MEMBER — Head Array®|0]

Network 3:

The value from the bottom head variance is taken along with the position index and stored in the array.
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"Movwe Position”.
“Position Index”

%MD&6
“Btm Coating
Variance™

FieldWrite
Real
EN ENC
INDEX
MEMBER
VALUE

“Coating Head
Arrays® "Btm
Head Array®[0]

Network 4:

The state of the top head out of tolerance alarm is moved with th eposition index into an array

"Movwe Position”.
“Position Index”

%M70.0
"Top Head Out

FieldWrite
Bool

EN ENO

INDEX

MEMBER —

of Tol Alarm® e ya UE

“Coating Head
Arrays™"Top
Head Out of

Tol Alarm"[0]

Network 5:

The state of the top head out of tolerance alarm is moved with th eposition index into an array

“Move Position”.
“Position Index”

%M70.3
“Btm Head Out

FieldWrite
Bool

EN ENO

INDEX

MEMBER —

of Tol Alarm”® e ya| yE

“Coating Head
Arrays® "Btm
Head Out of

Tol Alarm™[0]
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Modes of Operation [FB9]

odes of Operation Properties

Name Modes of Operation Number 9 ype FB
Language GRAPH Numbering  |automatic
Title Author Comment
Family | Version 0.1 User-defined
ID
Name |Data type Default value RRetain
w Input
OFF_5Q Bool false Non-retain
INIT_SQ Bool false Non-retain
ACK_EF Bool false Non-retain
S_PREV Bool false Non-retain
S_NEXT Bool false Non-retain
SW_AUTO Bool false Non-retain
SW_TAP Bool false Non-retain
SW_TOP Bool false Non-retain
SW_MAN Bool false Non-retain
S_SEL Int 0 Non-retain
S _ON Bool false Non-retain
S_OFF Bool false Non-retain
T_PUSH Bool false Non-retain
w Output
S_NO .lnt 0 'Non-reta'm
S _MORE |Bool false INon-retain
S_ACTIVE .Bool false .Non—reta'm
ERR_FLT |Bool false INon-retain
AUTO_ON |Bool false INon-retain
TAP_ON |Bool false INon-retain
TOP_ON .Bool false .Non—reta'm
MAN_ON Bool false Non-retain
InOut
W Static
w RT_DATA G7_RTDataPlus_V2 Non-retain
S_DISPLAY Int 0 Non-retain
S_SEL_OLD Int 0 Non-retain
S_DISPIDX Usint 255 Non-retain
T_DISPIDX Usint 255 Non-retain
w MOP_EDGE G7_MOPPlus_V2 Non-retain
AUTO |Bool false INon-retain
MAN |Bool false INon-retain
TAP [Bool false [Non-retain
TOP [Bool false [Non-retain
ACK_S |Bool false INon-retain
REG_S |Bool false INon-retain
T_PREV |Bool false [Non-retain
T_NEXT Bool false Non-retain
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Name
LOCK
SUP
ACKREQ
SSKIP
OFF
INIT
HALT
TMS_HALT
OPS_ZERO
SACT_DISP
SEF_DISP
SALL_DISP
S_PREV
S_NEXT
S_SELOK
S_ON
S_OFF
T_PUSH
REG
ACK
IL_PERM
T_PERM
ILP_MAN
LMODE

w MOP

AUTO
MAN

TAP

TOP
ACK_S
REG_S
T_PREV
T_NEXT
LOCK

sup
ACKREQ
SSKIP

OFF

INIT

HALT
TMS_HALT
OPS_ZERO
SACT_DISP
SEF_DISP
SALL_DISP
S_PREV
S_NEXT
S_SELOK
S_ON
S_OFF
T_PUSH
REG

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
G7_MOPPlus_V2

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

true

false
false
false
false
false
false
false
true

true

true

false
false
true

false
false
false
true

false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
ACK
IL_PERM
T_PERM
ILP_MAN
LMODE
TIME_DELTA
w SQ_FLAGS

ERR_FLT
ERROR
FAULT
RT_FAIL
NO_SNO
NF_OFL
SA_OFL
TV_OFL
MSG_OFL
NO_SWI
cYc_op
AS_MSG
AS_SEND
SQ_BUSY
SA_BUSY
AS_SIG
PRE_CNT
POST_CNT
SQ_CNT
S_CNT
LOCK_CNT
SUP_CNT
T_CNT
SQ_PART_CNT
MAX_TVAL
MAX_SACT
AS_MSG
w EXEC_BITS

EXEC_BITS[O]
EXEC_BITS[1]
EXEC_BITS[2]
EXEC_BITS[3]
EXEC_BITS[4]
EXEC_BITS[5]
EXEC_BITS[6]
EXEC_BITS[7]
EXEC_BITS[8]
EXEC_BITS[9]
EXEC_BITS[10]
EXEC_BITS[11]
EXEC_BITS[12]
EXEC_BITS[13]
EXEC_BITS[14]
EXEC_BITS[15]

Data type
Bool
Bool
Bool
Bool
Bool
Time
G7_SQFlags-
Plus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
USint
USint
USint
USint
USint
USIint
USint
USint
USint
USint
Byte

Array[0..249] of
Bool

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false

false

false

false

false

T#0ms

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

164F

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

MNon-retain
MNon-retain
Non-retain
Non-retain
MNon-retain
MNon-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
Non-retain
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Name
EXEC_BITS[16]
EXEC_BITS[17]
EXEC_BITS[18]
EXEC_BITS[19]
EXEC_BITS[20]
EXEC_BITS[21]
EXEC_BITS[22]
EXEC_BITS[23]
EXEC_BITS[24]
EXEC_BITS[25]
EXEC_BITS[26]
EXEC_BITS[27]
EXEC_BITS[28]
EXEC_BITS[29]
EXEC_BITS[30]
EXEC_BITS[31]
EXEC_BITS[32]
EXEC_BITS[33]
EXEC_BITS[34]
EXEC_BITS[35]
EXEC_BITS[36]
EXEC_BITS[37]
EXEC_BITS[38]
EXEC_BITS[39]
EXEC_BITS[40]
EXEC_BITS[41]
EXEC_BITS[42]
EXEC_BITS[43]
EXEC_BITS[44]
EXEC_BITS[45]
EXEC_BITS[46]
EXEC_BITS[47]
EXEC_BITS[48]
EXEC_BITS[49]
EXEC_BITS[50]
EXEC_BITS[51]
EXEC_BITS[52]
EXEC_BITS[53]
EXEC_BITS[54]
EXEC_BITS[55]
EXEC_BITS[56]
EXEC_BITS[57]
EXEC_BITS[58]
EXEC_BITS[59]
EXEC_BITS[60]
EXEC_BITS[61]
EXEC_BITS[62]
EXEC_BITS[63]
EXEC_BITS[64]
EXEC_BITS[65]
EXEC_BITS[66)]
EXEC_BITS[67]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name

EXEC_BITS[68]
EXEC_BITS[69]
EXEC_BITS[70]
EXEC_BITS[71]
EXEC_BITS[72]
EXEC_BITS[73]
EXEC_BITS[74]
EXEC_BITS[75]
EXEC_BITS[76]
EXEC_BITS[77]
EXEC_BITS[78]
EXEC_BITS[79]
EXEC_BITS[80]
EXEC_BITS[81]
EXEC_BITS[82]
EXEC_BITS[83]
EXEC_BITS[84]
EXEC_BITS[85]
EXEC_BITS[86]
EXEC_BITS[87]
EXEC_BITS[88]
EXEC_BITS[89]
EXEC_BITS[90]
EXEC_BITS[91]
EXEC_BITS[92]
EXEC_BITS[93]
EXEC_BITS[94]
EXEC_BITS[95]
EXEC_BITS[96]
EXEC_BITS[97]
EXEC_BITS[98]

EXEC_BITS[99]

EXEC_BITS[100]
EXEC_BITS[101]
EXEC_BITS[102]
EXEC_BITS[103]
EXEC_BITS[104]
EXEC_BITS[105]
EXEC_BITS[106]
EXEC_BITS[107]
EXEC_BITS[108]
EXEC_BITS[109]
EXEC_BITS[110]
EXEC_BITS[111]
EXEC_BITS[112]
EXEC_BITS[113]
EXEC_BITS[114]
EXEC_BITS[115]
EXEC_BITS[116]
EXEC_BITS[117]
EXEC_BITS[118]
EXEC_BITS[119]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain




Totally Integrated
Automation Portal

Name
EXEC_BITS[120]
EXEC_BITS[121]
EXEC_BITS[122]
EXEC_BITS[123]
EXEC_BITS[124]
EXEC_BITS[125]
EXEC_BITS[126]
EXEC_BITS[127]
EXEC_BITS[128]
EXEC_BITS[129]
EXEC_BITS[130]
EXEC_BITS[131]
EXEC_BITS[132]
EXEC_BITS[133]
EXEC_BITS[134]
EXEC_BITS[135]
EXEC_BITS[136]
EXEC_BITS[137]
EXEC_BITS[138]
EXEC_BITS[139]
EXEC_BITS[140]
EXEC_BITS[141]
EXEC_BITS[142]
EXEC_BITS[143]
EXEC_BITS[144]
EXEC_BITS[145]
EXEC_BITS[146]
EXEC_BITS[147]
EXEC_BITS[148]
EXEC_BITS[149]
EXEC_BITS[150]
EXEC_BITS[151]
EXEC_BITS[152]
EXEC_BITS[153]
EXEC_BITS[154]
EXEC_BITS[155]
EXEC_BITS[156]
EXEC_BITS[157]
EXEC_BITS[158]
EXEC_BITS[159]
EXEC_BITS[160]
EXEC_BITS[161]
EXEC_BITS[162]
EXEC_BITS[163]
EXEC_BITS[164]
EXEC_BITS[165]
EXEC_BITS[166]
EXEC_BITS[167]
EXEC_BITS[168]
EXEC_BITS[169]
EXEC_BITS[170]
EXEC_BITS[171]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
EXEC_BITS[172]
EXEC_BITS[173]
EXEC_BITS[174]
EXEC_BITS[175]
EXEC_BITS[176]
EXEC_BITS[177]
EXEC_BITS[178]
EXEC_BITS[179]
EXEC_BITS[180]
EXEC_BITS[181]
EXEC_BITS[182]
EXEC_BITS[183]
EXEC_BITS[184]
EXEC_BITS[185]
EXEC_BITS[186]
EXEC_BITS[187]
EXEC_BITS[188]
EXEC_BITS[189]
EXEC_BITS[190]
EXEC_BITS[191]
EXEC_BITS[192]
EXEC_BITS[193]
EXEC_BITS[194]
EXEC_BITS[195]
EXEC_BITS[196]
EXEC_BITS[197]
EXEC_BITS[198]
EXEC_BITS[199]
EXEC_BITS[200]
EXEC_BITS[201]
EXEC_BITS[202]
EXEC_BITS[203]
EXEC_BITS[204]
EXEC_BITS[205]
EXEC_BITS[206]
EXEC_BITS[207]
EXEC_BITS[208]
EXEC_BITS[209]
EXEC_BITS[210]
EXEC_BITS[211]
EXEC_BITS[212]
EXEC_BITS[213]
EXEC_BITS[214]
EXEC_BITS[215]
EXEC_BITS[216]
EXEC_BITS[217]
EXEC_BITS[218]
EXEC_BITS[219]
EXEC_BITS[220]
EXEC_BITS[221]
EXEC_BITS[222]
EXEC_BITS[223]

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
EXEC_BITS[224]
EXEC_BITS[225]
EXEC_BITS[226]
EXEC_BITS[227]
EXEC_BITS[228]
EXEC_BITS[229]
EXEC_BITS[230]
EXEC_BITS[231]
EXEC_BITS[232]
EXEC_BITS[233]
EXEC_BITS[234]
EXEC_BITS[235]
EXEC_BITS[236]
EXEC_BITS[237]
EXEC_BITS[238]
EXEC_BITS[239]
EXEC_BITS[240]
EXEC_BITS[241]
EXEC_BITS[242]
EXEC_BITS[243]
EXEC_BITS[244]
EXEC_BITS[245]
EXEC_BITS[246]
EXEC_BITS[247]
EXEC_BITS[248]
EXEC_BITS[249]
w OFFSETS

SIMNI_OFFSET
LSTT_OFFSET
ATAJ_OFFSET
ATAB_OFFSET
PSTT_OFFSET
NSTT_OFFSET
ASS)_OFFSET
ASSB_OFFSET
PTTS_OFFSET
NTTS_OFFSET
SW_SQTS_OFFSET
SWITCH_OFFSET
TVX_OFFSET
TTX_OFFSET
TSKX_OFFSET
SO0X_OFFSET
SOFFX_OFFSET
SONX_OFFSET
SAX_OFFSET
SERRX_OFFSET
SMX_OFFSET
SOX_OFFSET
STX_OFFSET
THRESHOLD_SUP
THRESHOLD_WARN

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
G7_OffsetsPlus_V2

Ulnt
Ulnt
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Uint
Ulnt
Uint
Uint
Uint
Uint
Ulnt
Ulnt
USint
USint

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

41
80
119
158
197
218

260
281
302

388
424
426
428
430
432
434
456
478
500

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-

Non

Non-
Non-

Non

Non-
Non-

Non

Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain

-retain

retain
retain

-retain

retain
retain

-retain

retain
retain

-retain

retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
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Name
w Transi

™v
T
TS
TNO
w Trans2

™
T
TS
TNO
w Trans3

v
TT
TS
TNO
w Transd

™
TT
TS
TNO
w Trans5

™
TT
TS
TNO
w Transt

™
TT
TS
TNO
w Trans?7

™v
T
TS
TNO
w Trans8

™
TT
TS
TNO
w Trans9

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

false
false
false

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
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Name
w Trans10

™v
T
TS
TNO
w Trans1i

™
T
TS
TNO
w Trans12

v

TT

TS

TNO
w Transl4

™

TT

TS

TNO
w Trans15

™

TT

TS

TNO
w Trans16

™
TT
TS
TNO
w Trans17

™v
T
TS
TNO
w Trans18

™

TT

TS

TNO
w Trans19

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false
10

false
false
false
11

false
false
false
12

false
false
false
14

false
false
false
15

false
false
false
16

false
false
false
17

false
false
false
18

false
false
false
19

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
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Name
w Trans20

™v
T
TS
TNO
w Trans2i

™
T
TS
TNO
w Trans22

v
TT
TS
TNO
w TransZ3

™

TT

TS

TNO
w Trans24

™

TT

TS

TNO
w Trans25

™
TT
TS
TNO
w Trans26

™v
T
TS
TNO
w Trans27

™

TT

TS

TNO
w Trans28

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false
20

false
false
false
21

false
false
false
22

false
false
false
23

false
false
false
24

false
false
false
25

false
false
false
26

false
false
false
27

false
false
false
28

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
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Name
w Trans29

™v
T
TS
TNO
w Trans30

™
T
TS
TNO
w Trans31

v

TT

TS

TNO
w Trans32

™
TT
TS
TNO
w Trans33

™

TT

TS

TNO
w Trans34

™
TT
TS
TNO
w Trans35

™v
T
TS
TNO
w Trans36

™

TT

TS

TNO
w Trans37

v
T
TS
TNO

Data type

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_V2
Bool
Bool
Bool

Int

G7_Transition-

Plus_Vv2
Bool
Bool
Bool

Int

Default value

false
false
false
29

false
false
false
30

false
false
false
31

false
false
false
32

false
false
false
33

false
false
false
34

false
false
false
35

false
false
false
36

false
false
false
37

Retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
MNon-retain

Non-retain
Non-retain
Non-retain
Non-retain
Non-retain

Non-retain
Non-retain
Non-retain
Non-retain
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Name
w Trans38

™v
T
TS
TNO
w Trans39

v
T
TS
TNO
w Trans40

v

TT

TS

TNO
w Stepl

51

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AR

S5

LS

Vs

SNO

-

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step2

S1

L1

V1
R1

Al
SO
LO
VO
X

Data type
G7_Transition-
Plus_V2

Bool

Bool

Bool

Int
G7_Transition-
Plus_V2

Bool

Bool

Bool

Int
G7_Transition-
Plus_Vv2

Bool

Bool

Bool

Int
G7_StepPlus_V2

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value

false
false
false
38

false
false
false
39

false
false
false
40

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

T#0ms
T#0Oms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false

Retain

Non-

Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain

retain
retain
retain
retain
retain

retain
retain
retain
retain
retain

retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain

-retain

retain
retain
retain
retain

-retain

retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
LA
VA
RA
AA
SS
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step3

S1

L1

V1

R1

Al

SO

LO

VO

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Stepd

S1
L1
V1
R1
Al
S0
LO
VO
X
LA
VA

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false
false
false

2
T#Oms
T#Oms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
3
T#0Oms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name

RA
AA
SS
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT

w Step5

S1

L1

V1

R1

Al

SO

LO

VO

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Stepb

S1

L1

V1

R1

Al

S0

LO

VO

X

LA

VA

RA

AA

Data type
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false
false
false

4
T#Oms
T#Oms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
5
T#0Oms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
SS
LS
Vs
SNO
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step/
S1
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AR
55
LS
Vs
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step8
51
L1
V1
R1
Al
S0
LO
]
X
LA
VA
RA
AA
SS
LS

Data type
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Default value
false
false
false

6
T#0ms
T#0ms
T#10s5
T#7S
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
7
T#0ms
T#0Oms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
Vs
SNO
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step9
51
L1
V1
R1
Al
SO
LO
VO
X
LA
VA
RA
AA
SS
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step10
51
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AA
S5
LS
VS
SNO

Data type
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int

Default value
false

8

T#0ms
T#0ms

T#105

T#7S

false

16#0

16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
9
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
10

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step11
51
L1
V1
R1
Al
SO
LO
Vo
X
LA
VA
RA
AA
SS
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step12
51
L1
V1
R1
Al
50
LO
VO
X
LA
VA
RA
AA
S5
LS
VS
SNO

Data type
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time

Default value
T#0ms
T#0ms

T#105

T#7S

false

16#0

16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
11
T#0ms
T#0ms
T#10S
T#75
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
12
T#0ms
T#0ms

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Stepl3
51
L
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AA
SS
LS
Vs
SNO
-
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step14
51
|5
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AA
SS
LS
VS
SNO

T_MAX
T_WARN

Data type
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time

Default value
T#105

T#7S

false

16#0

16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
13
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
14
T#0Oms
T#0Oms
T#10S
T#7S

Retain

Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
SM
H_IL_ERR
H_SV_FLT
W Step15

51

L1

V1

R1

Al

SO

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

u

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Stepl6

51

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

-

u

T_MAX

T_WARN

SM

H_IL_ERR

Data type
Bool

Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte

Default value
false
16#0
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
15
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
16
T#0ms
T#0ms
T#10S
T#75S
false
1640

Retain

Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
H_SV_FLT
w Step17

51

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step18

S1

L1

V1

R1

Al

S0

LO

Vo

X

LA

VA

RA

AA

SS

LS

VS

SNO

T

U

T_MAX

T_WARN

SM

H_IL_ERR

H_SV_FLT
w Step19

Data type
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2

Default value
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
17
T#0ms
T#0ms
T#10S
T#7S
false
1640
16#0

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
18
T#0ms
T#0ms
T#10S
T#75S
false
1640
1640

Retain

Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
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Name
S1
L1
V1
R1
Al
S0
LO
VO
X
LA
VA
RA
AA
S5
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step20
S1
L1
V1
R1
Al
S0
LO
Vo
X
LA
VA
RA
AA
5S
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
w Step21

S1
L1

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte
G7_StepPlus_V2
Bool
Bool

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
19
T#0ms
T#0ms
T#10S
T#75
false
1640
1640

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
20
T#0ms
T#0ms
T#10S
T#7S
false
1640
1640

false
false

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

retain
retain
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Name
V1
R1
Al
S0
LO
VO
X
LA
VA
RA
AA
S5
LS
VS
SNO
T
U
T_MAX
T_WARN
SM
H_IL_ERR
H_SV_FLT
Temp
Constant

Alarms
Enable alarms

Interlock template

Supervision template

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Int
Time
Time
Time
Time
Bool
Byte
Byte

True

GRAPH7_INTERLOCK_ERROR<CPU

name><FB name><FB numbers<in-
stance DB name><instance DB num-

ber><step name><step num-
ber=<step-specific text>

GRAPH7_SUPERVISION_FAULT<CPU

name:><FB name><FB number><in-
stance DB name><instance DB num-

ber><step name=<step num-
ber><step-specific text>

Permanent pre-instructions

1:

Default value
false
false
false
false
false
false
false
false
false
false
false
false
false
false
21
T#0ms
T#0ms
T#10S
T#75
false
1640
1640

Acknowledge inter-  True
lock alarms
Acknowledge supervi- True
sion alarms

Retain

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

Non

Non-
Non-
Non-
Non-
Non-
Non-
Non-
Non-

retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain
retain

-retain

retain
retain
retain
retain
retain
retain
retain
retain

1:Modes of operation

This section contains the modes of operation; scan, dwell, static and standby. These all loop back to step 1 which

resets all states.
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1:Modes of operation (1.1/2.2)
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1:Modes of operation (1.2/2.2)
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1:Modes of operation (2.1/2.2)
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Modes of operation (2.2 /2.2)

1:

e s i o s s e s s i s i i i s,
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S1 - [Initial step]:Step1

Interlock -(c)-:

Interlock alarm

Alarm text
| interlock
{c}
|
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
{v}
|
Actions:
Interlock Event Qualifier Action
R "Drive Offline - scan”
R "Drive Online - scan"
R "Shutter State"
R "Open Shutter - scan”
S "Close Shutter - scan”
R "Start Timing"
R "Start Dwell"
R "Start Scan"
R "Start Static"
R "Drive Offline - dwell"
R "Drive Online - dwell"
R "Drive Offline - standby"
R "Drive Online - static”
R "Drive Offline static”
T1:Trans1

All conditions must be met to begin the sequence
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1.2
%M400.1 %M400.4 %10.0 %I10.2 %I11.0 %I11.4 %I11.1 "Bottom Head
“Start Scan” “Stop Operation® “Gate Interlock™ “Line Run Signal®  “Emergency Stop” “Control Switch®  “Top Head X-Rays” X-rays”
] L ] ] L ] | ] ] ] L ] L
| 11 4 1 ¥ 11 4 1 1F 1 F
T19:Trans19
%I1.2
%M400.2 %MA00.4 %10.0 %10.2 %11.0 %11.4 %11.1 “Bottom Head
“Start Dwell” “Stop Operation”  “Gate Interlock”  “Line Run Signal”  “Emergency Stop”  "Control Switch™  “Top Head X-Rays” Xerays®
| it /1 i | 1t . 1 1 | 1 |
T16:Trans16
%l1.2
%M70.7 %10.0 %102 %11.0 %1.4 %I1.1 “Bottom Head
“standby” “Gate Interlock” “Line RunSignal®  “Emergency Stop” “Contral Switch®  "Top Head X-Rays® Xerays®
11 ] | ] L ] ] ] 1 ] L ]
| 10 LI LI 1/: I/: LI 17T 1
T9:Trans9
1.2
%M400.3 %M400.4 %10.0 %102 %I11.0 %I11.4 %I1.1 "Bottom Head
“Start Static® “Stop Operation® “Gate Interlock” “Line Run Signal®  "Emergency Stop®  “Control Switch®  "Top Head X-Rays® X-rays”
11 1 11 1} 1 1 I} 11
11 1/t 1T 11 1 1 17T 1T
52:Step2
Interlock -(c)-:
Interlock alarm
Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
S "Drive Offline - scan”
S "Shutter State"
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Interlock Event Qualifier Action
S "Open Shutter - scan”
R "Close Shutter - scan”
T2:Trans2
Drive to the park position
®MWIE
“Position”
I “’I |
Jint] !
T5:Trans5
HMI stop operation button
%M400.4
“Stop Operation®
] L |
LI | 1
S3:Step3
Interlock -(¢)-:
Interlock alarm
Alarm text
Inter ock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - scan"

"Drive Online - scan”
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T3:Trans3

Drive to the furthest strip edge

TBMW1E
“Position”

> ]
Real |

%MD380
“Strip Edge 2"

T6:Transé

HMI stop operation button

%M400.4
“Stop Operation”

| i

54:Step4

Interlock -(c)-:

Interlock alarm
Alarm text

| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Online - scan”
5 "Drive Offline - scan”
T4:Trans4

Drive back to the first strip edge
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HMW18
“Position”

| < |

Real |
%MD360

“Strip Edge 1"

T7:Trans7

HMI stop operation button

%M400.4
“Stop Operation”

55:5tep5

Interlock -(c)-:

Interlock alarm

Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - scan”
T8:Trans8

S6:Stepb




Totally Integrated
Automation Portal

Interlock -(c)-:

Interlock alarm

Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
S "Drive Offline static”
T10:Trans10
HMW1E
“Position”
| < | |
Real | 1
560.0
T15:Trans15
%M400.4
“Stop Operation”
] L |
LI | 1
S7:Step7

Interlock -(c)-:

Interlock alarm

Alarm text

Interlock

fc)
ich

Supervision -(v)-:

Supervision alarm

Alarm text
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| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline static”
S "Drive Online - static"
T11:Trans11
%eMWI18
“Position”
| =] |
Real | !
%MD14
“Actual Desired
Static”
T14:Trans14
%M400.4
“Stop Operation”
] L ]
LI 1
58:Step8
Interlock -(¢)-:
Interlock alarm
Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action

R "Drive Online - static"
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Interlock Event Qualifier Action
S “Shutter State"
5 "Open Shutter - static”
R "Close Shutter - static”
T12:Trans12
%M400.4
“Stop Operation”
] L ]
T 1
$9:Step9
Interlock -(c)-:
Interlock alarm
Alarm text
Interlock
{c}
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
5 "Drive Offline - standby”
T17:Trans17
®MW1E
“Position”

| <|

|int]
560

510:Step10
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Interlock -(c)-:

Interlock alarm
Alarm text

Supervision -(v)-:

Supervision alarm

Interlock

[e)
‘C'

Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - standby"
R "Standby"
R "Open Shutter - static”
5 "Close Shutter - calibrate”
T18:Trans18
]
1
511:Step11

Interlock -(c)-:

Interlock alarm
Alarm text

Interlock

ic)
1C}

Supervision -(v)-:

Supervision alarm
Alarm text
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Supervision

fv)
AV}

Actions:
Interlock Event Qualifier Action
5 "Drive Offline - dwell"
T20:Trans20
HMW1E
“Position”
I:l| :
T30:Trans30
%M400.4
| “Stop Operation”
] L |
| LI | 1
S12:Step12

Interlock -(c)-:

Interlock alarm

Alarm text
Inter ock
{c)
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - dwell”

"Drive Online - dwell”
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T21:Trans21

MW1E
“Position”

| > |

Real |
%eMD360

“Strip Edge 1°

T31:Trans31

“Stop Operation”

| %M400.4

| i

513:5tep13

Interlock -(c)-:

Interlock alarm

Alarm text

| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Online - dwell"
S "Start Timing"
S "dwell drive side edge”
T22:Trans22
“IEC_Timer_0_
| DB_2".Q
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T32:Trans32
%M400.4
“Stop Operation”
] L ]
| LI | 1
S14:Step14
Interlock -(c)-:
_Interlnck alarm
Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Start Timing"
R "dwell drive side edge”
S "Drive Online - dwell"
T23:Trans23
LMW1
“Position”
Real :
%MD370
"Centre”
T33:Trans33
%M400.4

“Stop Operation”
] |
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$15:Step15

Interlock -(c)-:

Interlock alarm

Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Online - dwell"
5 "Start Timing"
5 "dwell center”
T24:Trans24
“IEC_Timer_0_
DB_2°.0Q
] L ]
LI | 1
T34:Trans34
%MA00.4
“Stop Operation”
] L ]
11 1
S$16:Step16

Interlock -(c)-:

Interlock alarm

Alarm text

Inter ock

ich
1C}
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Supervision -(v)-:

Supervision alarm

Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Start Timing"
R "dwell center”
5 "Drive Online - dwell"
T25:Trans25
WMW1E
“Position”
_| > | |
Real | 1
%MD380
“Strip Edge 2"
T35:Trans35
%MA00.4
“Stop Operation”
] L ]
LI | 1
517:Step17
Interlock -(c)-:
Interlock alarm
Alarm text
| Interlock
| {C}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
{v}
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Actions:
Interlock Event Qualifier Action
R "Drive Online - dwell"
S "Start Timing"
5 "dwell op side edge”
T26:Trans26
*IEC_Timer_0_
DB_2".Q
] L |
LI | 1
T36:Trans36
%M400.4
“Stop Operation®
] L |
LI | 1
518:Step18

Interlock -(c)-:

Interlock alarm

Alarm text
Inter ock
{c)
Supervision -(v)-:
Supervision alarm
Alarm text
Supervision
{v}
Actions:
Interlock Event Qualifier Action
R "Start Timing"
R "dwell op side edge”

"Drive Offline - dwell"
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T27:Trans27

MW1E
“Position”

| < |
Real |
%MD370
“Centre”

T37:Trans37

“Stop Operation”

| %M400.4

| i

519:5tep19

Interlock -(c)-:

Interlock alarm
Alarm text

| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Drive Offline - dwell"
S "Start Timing"
S "dwell center”
T28:Trans28
“IEC_Timer_0_
| DB_2".Q
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T38:Trans38
%M400.4
“Stop Operation”
] L ]
| LI | 1
520:Step20
Interlock -(c)-:
_Interlnck alarm
Alarm text
| Inter ock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R "Start Timing"
R "dwell center”
S "Drive Offline - dwell"
T29:Trans29
LMW1
“Position”
Real :
%MD3&60
“Strip Edge 1"
T39:Trans39
%M400.4

“Stop Operation”
] |
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521:Step21

Interlock -(c)-:

Interlock alarm

Alarm text
| Interlock
| {c}
Supervision -(v)-:
Supervision alarm
Alarm text
| Supervision
| {v}
Actions:
Interlock Event Qualifier Action
R “Drive Offline - dwell”
T40:Trans40

Permanent post-instructions

1:
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Regression Analysis Bottom Head [FB3]

Regression Analysis Bottom Head Properties

Name Regression Analysis Bot-  Number 3 Type FB
| ‘tom Head |
Language LAD Numbering  automatic
Title Author Comment This block is where the
regresion analysis for the
bottom head takes place.
Family Version 0.1 User-defined
ID
Name |Data type |Default value Retain
Input
Output
InOut
Static
Temp
Constant
Network 1:
Mean of the calibration samples is calculated.
CALCULATE =
Real

“Calibration
Data® Zero — N1

“Calibration

Data™ Infinity — y2
“Calibration
Data™ "Sample

s
“Calibration
Data® "Sample

2 — N4
“Calibration
Data® "Sample

s
“Calibration
Data”"Sample

—1ne

6.0 —IN7 3¢

OUT := (INT+IN2+IN3+IN4+IN...

“Manipulation
Values™."Mean

Mean Value fogyt — Y Bottom®

Samples

Network 2:

Mean of the voltages from the calibration samples is calculated.
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CALCULATE
Real

EN

OUT i= (IN1+INZ+IN3+IN4+IN...

"Voltage Data".
"Zero Voltage
Bottom™ __

"Voltage Data”.
“Infinity Voltage
Bottom® __ jy2

"Voltage Data".
“sample 1
Voltage Bottom® __ 3

“Voltage Data”.
"Sample 2
Voltage Bottom’ N4

“Voltage Data®.
“Sample 3
Vaoltage Bottom” __ 5

"Voltage Data".
"Sample 4
Voltage Bottom” g

IN7 2

“Manipulation
Values®.“Mean
ouT — X Bottom®

Network 3:

The standard deviation of the calibration samples is calculated.

Network 3:

CALCULATE
Real @

“Calibration

EN

OUT:= ((SQR(IN1-IN7)+SQR(l...

"Manipulation

DatarZero — (i} Values™ 5D
“Calibration part 1Y_
Data® Infinity INZ out Eottom
“Calibration
Data"."Sample
¥ —n3
“Calibration
Data"."Sample
2 Ind
"Calibration
Data"."Sample
F—ns
“Calibration
Data”."Sample
A —ine
"Manipulation
Values"."Mean
Y Top” IN7
5.0 —INg 3¢
DIV SQRT
Auto (Real) Real
> 1} EN — EN —
"Manipulation "Manipulation “Manipulation ) . .
- Manipulation
Values™ sD values® *SD Values""SD \.faIueI;" d
art 1Y Top” .
f ¥ L part 2y part 2 "Standard
5.0 N2 ouT Bottom Bottom IN Deviation ¥
Bottom®

out
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Network 4:

The standard deviation of the calibration samples is calculated.

Network 4:
CALCULATE
Real @
EN >
OUT:= ((SQRON1-IN7)+SQR(I...
“Voltage Data”. "Manipulation
Zero Voltag e Values" 5D
Bottom N1 part 1%
Bottom®
"Voltage Data". L
“Infinity Voltage
Bottom N2
“Voltage Data”.
“Sample 1
Voltage Bottom IN3
“Voltage Data”.
“Sample 2
Voltage Bottom”™ N4
"Voltage Data".
"Sample 3
Voltage Bottom” |y
"Voltage Data".
“Sample 4
Voltage Bottom” NG
“Manipulation
Values™."Mean
X Bottom" IN7
50 —IN8 3¢
DIV SQRT
Auto (Real) Real
P EN EN
“Manipulation “Manipulation “Manipulation "Manipulation
Values®"SD Values®."SD Values™ 5D Values®.
part 1X part 2X part 2X “Standard
Bottom"” N1 outT Bottom® Bottom” m Ueuiati?n X
5.0_le== oyt — Bottom

Network 5:

The correlation is calculated.
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Network 5: (1.1/2.1)

EN >

OUT := (((INT-IN14)* (IN7-IN1...

CALCULATE
Real m

‘(a\ibl‘ation “Manipulation

Data”.Zero IN1T Values™."Divide
x AND y ouT 1 Bottom”
Correlation

“Cali
Data"Infinity — g2

“Calibration
Data®*Sample
1 — N3

“Calibration
Data®"Sample
2" — N4

“Calibration
Data™."Sample
¥ — s

“Calibration
Data®*Sample
4 — N

“Voltage Data".
“Zero Voltage

Bottom' IN7

"Voltage Data".
“Infinity Voltage
Bottom™ _ g

"Voltage Data”.
“Sample 1

Voltage Bottom’ N9

"Voltage Data".
“Sample 2
Voltage Bottom® —_ jyq0

“Voltage Data”.
“Sample 3
Voltage Bottom" INT1

“Voltage Data”.
"Sample 4

Voltage Bottom' N1z

“Manipulation
Values® "Mean
X Bottom® 113

“Manipulation
Values™ "Mean
¥ Bottom' INT4 s:

CALCULATE
Real @

> T} - =

OUT := INT/(IN2*IN3)

“Manipulation “Manipulation
Values® "Divide Values™ "Divide
1 Bottom' N1 out — 2 Bottom

“Manipulation
Values®.
“Standard
Deviation X

Bottom™
IN2

“Manipulation
Values".
“Standard

Mo atinn ¥

PR N MY SRR S S S PP S S e s S S e SR S SR S e K M N S S S St R S NG s S S e S
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Network 5: (2.1/2.1)

Bottom" INZ b
CALCULATE
Real @
EN
OUT := INT/IN2
“Manipulation “Manipulation
Values®."Divide Values™,
2 Bottom™ 14 “Correlation

5.0 — IN2 3 our — Bottom
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Network 6:

The slope is calculated.

CALCULATE
Real

EN

OUT == INT*(IN3INZ)

'Manipulaliol] ;Mlzmip_u_lgaltion
Values®, alues™."Slope

“Correlation Slope Cale  gyy — Bottom®
Bottom® _ 4

“Manipulation

Values®,
“Standard
Deviation X
Bottom”
oM — iz
"Manipulation
Values®.
“standard
Deviation Y
Bottom N3 3¢
Network 7:
Y intercept calculated.
CALCULATE =] SuUB
Real o Auto (Real)
EN | EN —— EN() —
OUT = (IN1*IN2) “Manipulation “Manipulation
\Falue\fli htnltean_ Values™."Y
ottom
“Manipulation "Manipulation il l?::‘;:;lz!
Values"."Slope Values" "y M Jati out
Bottom N1 ¥ Intercept iln:;;-;z’t‘_par: m:;;:;g.'?.:;
"Manipulation obT Imerf?:;?;"-
Values™."Mean i IN2
X Bottom® __ o s

Network 8:
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Regression Analysis Top Head [FB1]

Regression Analysis Top Head Properties

Name Regression Analysis Top |[Number

Language ' ' i automatic

Title Comment

Family Version ‘0.1 ‘ User-defined ‘
ID

Name |Data type |Default value |Retain
Input
out put
InOut
Static
Temp
Constant

Network 1:

CALCULATE
Rea ®

EN ENG

OUT := (INT+INZ+IN3+IN4+IN...

'Calibl:ation “Manipulation
Data® Zero — |y Values™."Mean

Mean Value fogyt — Y Top”

“Calibration
Samples

Data® Infinity — |y2

“Calibration
Data™ "Sample

—m3
“Calibration
Data® "Sample
I — 4
“Calibration
Data® "Sample
s
“Calibration
Data®"Sample
4 — s
6.0 — N7 sk

Network 2:
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CALCULATE
Real

"Voltage Data".
"Zero Voltage
Top®

EN

OUT i= (IN1+INZ+IN3+IN4+IN...

“Manipulation
Values®.“Mean

Real o

IN1 ourt
"Voltage Data”.
“Infinity Voltage
Top™— N2
"Voltage Data".
“sample 1
Voltage Tep® 3
“Voltage Data’.
“Sample 2
Voltage Top® N4
“Voltage Data®.
“Sample 3
Voltage Top™ 1y 5
"Voltage Data".
"Sample 4
Voltage Top™ — g
) IN7 3k
Network 3:
Network 3:
CALCULATE "E’l

“Calibration

EN

OUT:= ((SQR(IN1-IN7)+SQR(l...

“Manipulation

Data® Zero — |y1 Values"."5D
“Calibration oyt —Ppart1¥Top

Data® Infinity — |y2
“Calibration
Data"."Sample

¥ —n3
“Calibration
Data"."Sample

2 Ind
"Calibration
Data" "Sample

F—ns
“Calibration
Data”."Sample

A —ine
"Manipulation
Values"."Mean

Y Top” INT

5.0 IN8 3¢
DIV SQRT
Auto (Real) Real
> 11 EN — EN —

“Manipulation “Manipulation “Manipulation "Manipulati
Values™"SD Values."SD Values™"SD Valoremon
part 1Y Top' N7 ouT part 2Y Top' part 2¥ Top' "S:andalrd

5.0 — N2 Deviation ¥
Top®

out
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Network 4:
Network 4:
CALCULATE
Real @
EN 7>
OUT:= ((SQRON1-IN7)+SQR(I...
"Voltage Data". "Manipulation
“ZeroVoltage Values" 5D
Top® — |1 ouT — Part 1X Top®
"Voltage Data".
“Infinity Voltage
Top" — 1Nz
“Voltage Data”.
“Sample 1
Voltage Top” N3
“Voltage Data”.
"Sample 2
Voltage Top™ IN4
"Voltage Data".
"Sample 3
Voltage Top” g
"Voltage Data".
“Sample 4
Voltage Top® NG
“Manipulation
Values™."Mean
XTop” INT
50 —IN8 3¢
DIV SQRT
Auto (Real) Real
z : EN EN
“Manipulation “Manipulation Mani -
Values®."SD Values""SD thfuTgulatuon
part 1X Top™ N1 ouT part 2X Top” part 2X Top®™ N 'Standa.rd
5.0 IN2Z Deviation X
our — P

Network 5:
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Network 5: (1.1/2.1)

EN >

OUT := (((INT-IN14)* (IN7-IN1...

CALCULATE
Real m

‘(a\ibl‘ation “Manipulation

Data”.Zero IN1T Values™."Divide
x AND y out — 1 Top®
Correlation

“Cali
Data"Infinity — g2

“Calibration
Data®*Sample
1 — N3

“Calibration
Data®"Sample
2" — N4

“Calibration
Data™."Sample
¥ — s

“Calibration
Data®*Sample
4 — N

“Voltage Data".
“Zero Voltage
Top” — nz7

"Voltage Data".
“Infinity Voltage

Top” — ng

"Voltage Data”.
"sample 1

Voltage Top NG

"Voltage Data".
“sample 2
Veltage Top™ — g0

“Voltage Data”.
“Sample 3
Voltage Top” N1

“Voltage Data”.
"Sample 4

Voltage Top N1z

“Manipulation
Values® "Mean

XTop™ — 13

“Manipulation
Values™ "Mean
YTop™ — |14 s:

CALCULATE
Real @

> T} - =

OUT := INT/(IN2*IN3)

“Manipulation “Manipulation
Values® "Divide Values™ "Divide

1 Top” N1 ouT 2 Top”

“Manipulation
Values®.
“Standard
Deviation X

Tor” Nz

“Manipulation
Values".
“Standard

Mo atinn ¥

PR N MY SRR S S S PP S S e s S S e SR S S S e K M N S S S S R SR NG s S S e S
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Network 5: (2.1/2.1)

Tor" N3 3t
CALCULATE
Real @1'
EN
OUT := INT/IN2
“Manipulation “Manipulation
Values® "Divide Values®.
2Top" — 14 out — Correlation Top®

5.0 —NZ 3
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Network 6:
CALCULATE
Real
EN
OUT == INT*(IN3INZ)
“Manipulation “Manipulation
Values™. Values™."Slope
“Correlation Top™ N1 Slope Calc ouT Top®
“Manipulation
Values®,
“standard
Deviation X
ToP" iz
“Manipulation
Values™,
“Standard
Deviation Y
TOP" i3
Network 7:
CALCULATE SuUB
Real Auto (Real)
OUT == (INT*INZ) “Manipulation “Manipulation
Values™."Mean Values™."Y
. X X Y Top® 1 T Intercept Top”™
Manipulation "Manipulation IN o
Values"."Slope Values"."y §
. h s "M lat
Top IN1 ¥ Intercept intercept part a':;;:eas_lo_:;
1 Top™ : -
"Manipulation ouT intercept part
Values™ "Mean IN2
K10 — N2 s

Network 8:
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Strip Width Program [FB6]

trip Width Program Properties
Name Strip Width Program Number 6
Language LAD Numbering  |automatic
Title [ | Author Comment Strip width program
Family Version 0.1 User-defined
ID
Name |Data type Default value RRetain
Input
Output
InOut
Static
Temp
Constant

Network 1:

Used to determine where the center and edge of the strip is. 600 is the minimum point at which the strip can be.
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BMWT9
“Strip Width®

600.0

2.0

MW7
“Strip Width®
2.0

%MD370
“Centre®

MW7
“Strip Width®
20
%MD370
“Centre®

%MD360
“Strip Edge 1"

%BMW34
“Desired Static”

EN

IN1
IN2
IN3

EN

INT
IN2

IN3 3

EN

IN1
IN2

IN3 3

EN

IN1

IN2 =

CALCULATE
Real

OUT := (INTIIN3)+INZ

CALCULATE
Real

QUT := IN3=(INT/INZ)

CALCULATE
Real

OUT = IN3+(IN1/INZ)

CALCULATE
Real

OUT = INT+INZ

ENO

%MD370

ouT — “Centre”

ENOQ ———

®MD360

QUT — “Strip Edge 1*

ENQ ———

®MD380

our “Strip Edge 2"

%MD14
“Actual Desired

QuT — Static”




Report

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

PAGE 1

Text Comment. FINAL

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

Text Comment. No reference made to this figure in the text

PAGE 11

PAGE 12

PAGE 13

PAGE 14

PAGE 15

Text Comment. what do each term represent ?

PAGE 16

Text Comment. you could have said that y represents the coating thickness



PAGE 17

Text Comment. it is not clear why the ABB drive is introduced here

PAGE 18

PAGE 19

PAGE 20

PAGE 21

PAGE 22

PAGE 23

PAGE 24

PAGE 25

PAGE 26

PAGE 27

PAGE 28

PAGE 29

PAGE 30

PAGE 31

QM Spelling

Spelling error

PAGE 32

QM Spelling

Spelling error

QM Punctuation Error

Punctuation error

QM Punctuation Error

Punctuation error

PAGE 33

PAGE 34




Text Comment. incorrect appendix number

PAGE 35

PAGE 36

PAGE 37
Text Comment. purpose of this box line is unclear, it clutters the diagram

PAGE 38

PAGE 39

PAGE 40
Text Comment. incorrect appendix number

PAGE 41

PAGE 42
Text Comment. You should always begin with a program structure showing the block tree
and also the /O list and the PLC tag list
Text Comment. You should be using MD rather than MW to avoid overwriting data, TIA is
indicating this by the half shaded box.

PAGE 43

PAGE 44

PAGE 45

PAGE 46

QM Spelling

Spelling error

PAGE 47

QM Spelling

Spelling error

PAGE 48

PAGE 49

Text Comment. should be appendix 10.8



PAGE 50

QM

PAGE 51

Spelling

Spelling error

QM

PAGE 52

Spelling

Spelling error

PAGE 53

PAGE 54

PAGE 55

QM

PAGE 56

Spelling

Spelling error

PAGE 57

PAGE 58

PAGE 59

PAGE 60

PAGE 61

PAGE 62

PAGE 63

PAGE 64

PAGE 65

PAGE 66

PAGE 67

PAGE 68

PAGE 69

PAGE 70




PAGE 71

PAGE 72

PAGE 73

PAGE 74

PAGE 75

PAGE 76

PAGE 77

Text Comment. wrong data type, both should be of type double

PAGE 78

PAGE 79

PAGE 80

Text Comment. excellent idea, testing temperature shows possible future failures

PAGE 81

PAGE 82

PAGE 83

PAGE 84

PAGE 85

PAGE 86

PAGE 87

PAGE 88

PAGE 89

PAGE 90

PAGE 91

PAGE 92

PAGE 93

PAGE 94

PAGE 95




PAGE 96

PAGE 97

PAGE 98

PAGE 99

PAGE 100

PAGE 101

PAGE 102

PAGE 103

PAGE 104

PAGE 105

PAGE 106

PAGE 107

PAGE 108

PAGE 109

PAGE 110

PAGE 111

PAGE 112

PAGE 113

PAGE 114

PAGE 115

PAGE 116

PAGE 117

PAGE 118

PAGE 119

PAGE 120

PAGE 121

PAGE 122

PAGE 123




PAGE 124

PAGE 125

PAGE 126

PAGE 127

PAGE 128

PAGE 129

PAGE 130

PAGE 131

PAGE 132

PAGE 133

PAGE 134

PAGE 135

PAGE 136

PAGE 137

PAGE 138

PAGE 139

PAGE 140

PAGE 141

PAGE 142

PAGE 143

PAGE 144

PAGE 145

PAGE 146

PAGE 147

PAGE 148

PAGE 149

PAGE 150

PAGE 151



PAGE 152

PAGE 153

PAGE 154

PAGE 155

PAGE 156

PAGE 157

PAGE 158

PAGE 159

PAGE 160

PAGE 161

PAGE 162

PAGE 163

PAGE 164

PAGE 165

PAGE 166

PAGE 167

PAGE 168

PAGE 169

PAGE 170

PAGE 171

PAGE 172

PAGE 173

PAGE 174

PAGE 175

PAGE 176

PAGE 177

PAGE 178




PAGE 179

PAGE 180

PAGE 181

PAGE 182

PAGE 183

PAGE 184

PAGE 185

PAGE 186

PAGE 187

PAGE 188

PAGE 189

PAGE 190

PAGE 191

PAGE 192

PAGE 193

PAGE 194

PAGE 195

PAGE 196

PAGE 197

PAGE 198

PAGE 199

PAGE 200

PAGE 201

PAGE 202

PAGE 203

PAGE 204

PAGE 205

PAGE 206



PAGE 207

PAGE 208

PAGE 209

PAGE 210

PAGE 211

PAGE 212

PAGE 213

PAGE 214

PAGE 215

PAGE 216

PAGE 217

PAGE 218

PAGE 219

PAGE 220

PAGE 221

PAGE 222

PAGE 223

PAGE 224

PAGE 225

PAGE 226

PAGE 227

PAGE 228

PAGE 229

PAGE 230

PAGE 231

PAGE 232

PAGE 233




PAGE 234

PAGE 235

PAGE 236

PAGE 237

PAGE 238

PAGE 239

PAGE 240

PAGE 241

PAGE 242

PAGE 243

PAGE 244

PAGE 245

PAGE 246

PAGE 247

PAGE 248

PAGE 249

PAGE 250

PAGE 251

PAGE 252

PAGE 253

PAGE 254

PAGE 255

PAGE 256

PAGE 257

PAGE 258

PAGE 259

PAGE 260

PAGE 261



PAGE 262

PAGE 263

PAGE 264

PAGE 265

PAGE 266

PAGE 267

PAGE 268

PAGE 269

PAGE 270

PAGE 271

PAGE 272

PAGE 273

PAGE 274

PAGE 275

PAGE 276

PAGE 277

PAGE 278

PAGE 279

PAGE 280

PAGE 281

PAGE 282

PAGE 283

PAGE 284

PAGE 285

PAGE 286

PAGE 287

PAGE 288




PAGE 289

PAGE 290

PAGE 291

PAGE 292

PAGE 293

PAGE 294

PAGE 295

PAGE 296

PAGE 297

PAGE 298

PAGE 299

PAGE 300

PAGE 301

PAGE 302

PAGE 303

PAGE 304

PAGE 305

PAGE 306

PAGE 307

PAGE 308

PAGE 309

PAGE 310

PAGE 311

PAGE 312

PAGE 313

PAGE 314

PAGE 315

PAGE 316



PAGE 317

PAGE 318

PAGE 319

PAGE 320

PAGE 321

PAGE 322

PAGE 323

PAGE 324

PAGE 325

PAGE 326

PAGE 327

PAGE 328

PAGE 329

PAGE 330

PAGE 331

PAGE 332

PAGE 333

PAGE 334

PAGE 335

PAGE 336

PAGE 337

PAGE 338

PAGE 339

PAGE 340

PAGE 341

PAGE 342

PAGE 343




PAGE 344

PAGE 345

PAGE 346

PAGE 347

PAGE 348

PAGE 349

PAGE 350

PAGE 351

PAGE 352

PAGE 353

PAGE 354

PAGE 355

PAGE 356

GRADING FORM: MAJOR PROJECT 2017_18

RHIANNON GALLACHER 74

RESEARCH (20%)

Research Informed Literature: 1. Abstract, acknowledgements,
introduction and setting out of aims and objectives. (/20) 2.
Background research, setting the context of the project, statement of
user or customer needs. (/30) 3. Literature review, solutions
considered and choice made. (/40) 4. Use of Harvard Referencing for
citing and listing sources. (/10)

f 1. Clearly written abstract and acknowledgement 1 3 4
sections. Introduction sets out the aims and .



objectives of the project. (15) 2. Well researched,
good background and very clear statement of
customer needs. Interesting regression analysis
explanation. However, you could have set the
project in context with photos of existing machine
for the sake of your reader. (18) 3. Good block
diagrams and comparison chart for solutions. One
item (ABB drive) discussed without a clear reason.
(29) 4. A good range of sources cited and listed
correctly. (5)

KNOWLEDGE (20%)

Knowledge & Understanding of Subject: 1. Specification, design
requirements and project outcomes, time and financial constraints.
(/30) 2. Test planning and procedures. (/20) 3. Formal project planning
and identification of milestones. (/25) 4. Consideration of maintenance
and reliability. (/25)

y‘ 1. Specification is clearly and briefly stated with the 1 5
design requirements and project outcomes. (22) 2.
Report contains a good section on test planning
and procedures. (17) 3. Detailed evidence provided
of project planning with milestones identified
(though more detail could have been given for each
milestone). (18) 4. Briefly considered in section 4
but in evidence in the design and testing. (18)

ANALYSIS (20%)

Analysis: 1. Evaluation of Implementation stage, monitoring of
progress and milestone activities. (/20) 2. Testing & test results. (/30)
3. Comparison of project outcomes to specification. (/20) 4.
Conclusions, recommendations and reflections. (/30)

y‘ 1. Good evidence provided in section 7.4 and on the 1 5
Gantt charts. (16) 2. Excellent testing table.



However, there is little photographic evidence
provided to support results to show the screen
working but there are heat photos to show
reliability. (16) 3. Excellent evaluation of project
outcomes with comparison to specification. (19) 4.
Very good with helpful recommendations. (24)

PRACTICAL APPLICATION (20%)

Practical Application & Deployment: 1. Quality, innovation and creativity
of design solution. (/20) 2. Implementation stage, working
independently with limited supervision. (/30) 3. Meeting customer or
user needs, fitness of solution to purpose, working within time and
financial constraints. (/20) 4. Log book. (/30)

y‘ 1. High quality design, innovation and good 1 6
evidence of creativity in design of panel, PLC
program and HMI screens. However, the electrical
drawing could have been done on CAD. (18) 2. The
project has been well executed with limited
assistance and supervision from college supervisor.
Other sources of assistance have been
acknowledged in the beginning of the report.
However, that assistance seems to be significant.
(18) 3. Clear evidence presented that customer
needs have been met and the system is fit for
purpose, completed on time and within budget.
However, there are some issues highlighted e.g. use
of colours for TATA’s standard. (19) 4. Very
detailed log book with excellent evidence showing
development.(25)

PROFESSIONAL PRACTICE (20%)

Skills for Professional Pracice: 1. Professionalism and ethical conduct.
(/25) 2. Health and safety, assessment of risk. (/25) 3. Sustainability
and environmental protection.. (/25) 4. Presentation and organisational
quality of report. (/25)




L

y‘ 1. Good evidence presented, following TATA Steel 1 4 6
procedures. (18) 2. A clear section presents good "
evidence. (22) 3. Good consideration given in
section 4. (15) 4. Very good structure and
presentation quality and mostly well written.

However, there are several spelling errors and the
title page has the wrong report name, it should say
final not interim report. (18)
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