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1) Research

As technology is continually improving and becoming more advanced the machines that are
being built are much more intelligent. These advances in technology are referred to as Industry
4.0 or the 4" industrial revolution where the technology allows the operator to communicate
with the machine instead of controlling them which allows for faster fault finding and possibly
a more efficient running system (Luenendonk, 2019). M2M communications is an example of
Industry 4.0 where machines can communicate with one another which means that there is

no need for any human control to relay the information (Connect, 2021).

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems

Figure 1 Industrial revolution {laveri, 2018)

M2M allows most sensors to communicate which allows a system to monitor themselves and
automatically adjust itself to the new conditions which again removes the need for human
. Your examples should be for industrial

involvement (Ray, 2018).,#0%,?%,1,@&%%% communications was used on a cable car
system at Rosswald, Switzerland. The HMI of the system was made as simple as possible
with just 2 buttons to operate it, this was done because of the continual change in staff and to
reduce the amount of training needed. With first glance of the HMI this might seem to be a
simple system but due to the strict standards and safety regulations each cable car had to

monitor 20 aspects to ensure the safety of its passengers.

The controller (Simatic CPU (Central Processing Unit) 1510-SP-F) on the system calculates
data such as speed and acceleration of the cable car and then communicates this information
back to the drive using a ProfiNET system. ProfiNET is a mechanism that is used to transfer
information from controllers to devices like a PLC to a process instrument. ProfiNET
exchanges data quickly (<10miliseconds) also a large amount of data can be sent over
ProfiNET such as when a device needs maintenance done to it before it even fails
(profinetuniversity, 2021). ProfiNET will be used in parallel with hardwired signals in this
assignment for the get and put signals. To further increases the reliability of the system a GSM




(Global Systems for Mobile Communications) modem was used which allowed an Engineer
to remotely access information from the system via a VPN tunnel this also allowed the cable
car system to give alerts to when certain measured values drifted from their setpoints. This
allowed an automation specialist to guide local operators to repair and maintain the system.
(Siemens, 2019)

Figure 2 Siemens PLC on the cable car system. (Siemens, 2019)

The focus should have been the value of M2M in manufacturing. You should
have read the question more carefully.




2) System overview and operation

Figure 3 is a diagram of the CIM (Computer integrated manufacturing) system which is a
conveyor system which has different stations which monitor the wagons for different things.
Each station has 5 proximity switches which are used to identify which wagon is at what station
by using a binary system. Figure 4 is a picture of the bottom of wagon number 3 where the
binary code is 11000 = 3. The wagons are also stopped at the Finishing, Hydraulic, and
Pneumatic stations where another proximity switch senses that a wagon is present and raises

a piston to hold the wagon in place.

Preumatic Station Water Recirc

Station 2 Station 4

£ uones

3nuq se3ur

o
S

Vision Station
00000
Station 1

Station 5

Hydraulic Station

Master

Figure 3 CIM system diagram

Figure 4 Wagon number 3




Table 1 and 2 shows the CIM code system which decides what happens to the wagons. For

example, if a setpoint of 3100 is needed then a wagon+pallet+stamp is needed with a visual

inspection stamp and if the PV value is 3102 it means that the visual inspection stamp has

failed.

1-Empty wagon

1-Virequired Stamp | 1-Processing required CH1 | 1-VI Result Pass Stamp

2-Wagon+Pallet

2-Virequired CH1 | 2-Processing required CH2 | 2-VI Result Fail Stamp

3-Wagon+Pallet+Stamp

3-VI required CH2 3-VI Result Pass CH1

4-Wagon+Pallet+Round CH1

4-VI Result Fail CH1

5-Wagon+Pallet+Round CH2

5-VI Result Pass CH2

6-Finished Product

6-VI Result Fail CH2

Table 1 CIM code description.

PV

Description

1000

Empty wagon (No work)

Wagon + Pallet (No work)

Wagon + Pallet + Stamp (No work)

Wagon + Pallet + Stamp (To be inspected)

3101

Wagon + Pallet + Stamp (Passed inspection; To be finished)

3102

Wagon + Pallet + Stamp (Failed inspection)

Wagon + Pallet + Round CH1 (No work)

Wagon + Pallet + Round CH1 (To be inspected)

Wagon + Pallet + Round CH1 (To be processed)(To be inspected)

4203

Wagon + Pallet + Round CH1 (Passed inspection)

4203

Wagon + Pallet + Round CH1 (To be processed)(Passed inspection)

4204

Wagon + Pallet + Round CH1 (Failed inspection)(To waste)

4214

Wagon + Pallet + Round CH1 (Failed inspection)(To waste)

Wagon + Pallet + Round CH2 (No work)

Wagon + Pallet + Round CH2 (To be inspected)

Wagon + Pallet + Round CH2 (To be processed)(To be inspected)

5305

Wagon + Pallet + Round CH2 (Passed inspection)

5305

Wagon + Pallet + Round CH2 (To be processed)(Passed inspection)

5306

Wagon + Pallet + Round CH2 (Failed inspection)(To waste)

5306

Wagon + Pallet + Round CH2 (Failed inspection)(To waste)

4213

Wagon + Pallet + Round CH1 (To be finished)

2325

Wagon + Pallet + Round CH2 (To be finished)

Finished product to store (To be inspected)

6007

Finished product (Passed inspection)(To store)

6008

Finished product (Failed inspection)(To waste)

Table 2 CIM Coding system.

This belongs in the
appendix




m =
The system is controlled by 6 PLC’s and 5 HMI's which are al’l’t‘ﬂhnemed by 100mbit switches.
The PLCs in this system communicate with each other Wh'ﬁf}éﬁ called handshaking, in this
system this is done by using a dedicated hardwired wired system and an Ethernet (ProfiNET)
system running in parallel, also on this system a FiSz/;g@’iTink is used to allow M2M
communication between PLC 106 and the Mitsubishi robot, A software handshake can be
used to send codes like ‘synchronize’ and ‘acknowledge’ in af#P transmission (PCmag, 2021).
For this system, a clock signal is sent from one PLC to th)ré:égher using the GET and PUT
signals to show that the comms between both PLCs is healthy.

L.C 102 Pneumatic Station - 2 [CPU 1214CD... 2 -@'l Get Bit 0 - clock test blr|Boo|
¥ Device configuration 3 @-n Pneumatic PLC102 Go... Bool
4 Online & diagnostics 4 @-ne Pneumatic PLC102 Pla... Bool
g Program blocks 5 @-». Pneumatic PLC102 Pla... Bool
I Add new block 6 q@n Pneumatic PLC102 Pla... Bool
& Main [OB1] 7 @an Pneumatic PLC102 Pla... Bool
4 CIM1_O [FC6] [ e g = GetBit6 Bool
& Outputs [FC5] 12 @- GetBit7 Bool
4 Round CH1 or CH2 [FC3] r 10 <41 » GetBit8 Bool
4 Stamp or Empty Pallet [FC2] 11 q@e GetBit9 Bool
4 Start [FC4) 12 @ » GetBit 10 Bool
& System Health [FC1] 13 @ GetBit 11 Bool
4 ProfiNet Comms using GETand PUT [FB30] 14 41 » GetBit12 Bool
@ PLC 101 [DB5O0101] 15 @ » GetBit13 Bool
Figure 5 PLC 102 GET clock signal.
%WB50101 - e parge
DBXD .0 PLC_101 (':ET
. S counter
PLC 101°.°Get
Bit 0 - clock cu
test bit" Int
{ | w Q—
*PLC_101 GET v
counter” QU — g
1000 PV

Figure 6 Clock test bit.

¥  Network 4: Communication with slaves using Profinet with GETIPUT code in the slaves

%WCc12
*ProfitNet Comms to Slaves®

EN ENO

Figure 7 Profinet comms to slave communication.




Table 3 is a list of the PLCs and their function within the CIM system.

Master-
« Controls the conveyor.
* Monitors the tracking |O.
« Vision station is connected to it via interface box-vision hardware.

Pneumatic-
« Controls the Pneumatic station

Process-
« Controls the Process station

Hydraulic-
e Controls the Hydraulic station
e« Controls a Hydraulic robot via — Rotary actuators, Hydraulic
solenoid valves, and proportional value controls the flow of oil into
the manifold

Water Recirc-
« Controls the Water recirculation system

Finish Station-
e Controls the Mitsubishi robot
e Mitsubishi robot is controlled via a Teach box and communicates
with the PLC using an RS232 card.

Table 3 CIM system PLC's.

Figure 8 shows all of the PLCs and HMIs connected using an Ethernet cable.

[PLC 107 Master | PLC 102 Preum. .. PLC 103 Proces... PLC 104 Peycra.. PLC 105 Water .. PLC 108 Finishi ..
CPU 12140 CPUIIC U U e e
I LIRS
L 13T Master HAN 132 Preu... HALM 133 Proces. HM 134 Hydra_. AN 135 Water .
KTP1200 Sasic PN KTPI00 Basic PN KTPTO0 Sasic PN KTPTO0 Sasic PN KTPTO00 Basic PN

Figure 8 CIM system network
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3)Health and Safety, Maintenance, and reliability requirements

Before any work was carried out a risk assessment was completed, table 4 is a sample of the

risk assessment produced (See Table 13 in appendix for complete risk assessment) After

completing the risk assessment it was safe to carry out the work needed for the CIM system.

Risk assessment

Mok Farniliar with the 'wWorkers(Studenits] may not
-and suffer injuries and also
site they might not know of

any hazardous areas or
imaterials present

b ok bieing Farniliar with the

All workers have had an induchion to

equipment and site lbe Famniliar with the equpment|the workplace and have also been

shown how the equipment works on
site

nsure that regular health and
safety talks are dore to raize any
new health and safety issues.

Cowvid-19 (Covid-19 could be spread
within the workforce

of the workers they must not attend
site and organize a Covid-13 test,

[IF ar symptorns are reported by any [Ensure that workers health |

mionitored and if any of the covid
syptorns are present they should
isolate.

2 meter distance must be rmantained
to stop the spread.

Face masks must be worn.

Hand sanitiser rmust be used

Clean surfaces before and after use.

Table 4 Sample of risk assessment (HSE, 2021)
During the risk assessment one improvement that could be done is to improve the guarding

|Everyone on site

2042027 Cortinious

systems of the system as there is a large amount of moving machinery. A way of measuring

the safety of a system is to use the PL rating. By using the image in figure 5 the PL rating of

the CIM system is PLc where an irreversible injury could be caused but the exposure is low,

and the mechanical parts of the system can be avoided.

=y

Key

~ L
P1 a
I & B
S1 P2 -
P1 - b
F2
P2
P1 c
L_{
P2
S2 -
- P1 N d
F2 _{
P2 I
H

1 starting point for evaluation of safety function's
contribution to risk reduction

L  low contribution to risk reduction

H high contribution to risk reduction

PL, required performance level

§ severity of injury

§1 slight (normally reversible injury)

§2 serious (normally irreversible injury or death)

F  frequency and/or exposure to hazard

F1 seldom-to-less-often and/or exposure time is short

F2 frequent-to-continuous

and/or exposure time is |Oﬂu

P possibility of avoiding hazard or limiting harm

P1 possible under specific
P2 scarcely possible

conditions

Figure 9 Risk graph to work out the PL rating (Diva-portal, 2021)
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To improve the PL rating on this system more guards and photo beams can be added which
would reduce the chance of irreversible injury happening. One way of doing this is to have a
curtain photo beam all the way around the outside of the mechanical parts of the CIM system
and having the HMIs and the control parts of the system on the outside of the photo beam
perimeter. If work needs to be carried out on the CIM system, then certificates of isolation
should be issued by an appointed member of staff who has had appropriate training.

When operating the emergency stop button on the system the Mitsubishi robot went back to
its home position, this could be an issue as if the dangerous situation was with the robotic arm,
then this could put someone in further danger. To improve this a possible stay put command

could be put in the programming where all parts of the system will stay in the exact same spot.

With the current emergency stop system the system works off a motor starter system which
isolates the power to the system, one way of improving this is to have a Siemens F series PLC
with dual redundancy and wire all the emergency stops through this system. The Siemens
SIMATIC fail-safe control systems willimmediately go into a safe condition or remain in a safe
condition if a fault or an emergency occurs. Also, as this is integrated into the PLC system
there will be less cables and relays needed to achieve a failsafe emergency stop system.
(Siemens, 2021)

Redundant
DP master systems -

The plant requires a fail-safe controller.
Fault-tolerance is required on the CPU
side and the VO side. The following are
needed

* 2 CPU 417-4H or CPUs 414-4H

with F Copy License
2 PROFIBUS DP lines

S$7-400FH programmable

controlier
Redundant. switched
distributed I/Q 2 x ET 200M
each with 2 x IM 153-2

* 1 ET 200M with 2 IM 153-2 & Redundam
(redundant) fail-sate

* Fail-safe signal modules in a signal modules
redundant design - 4

The controller is still available even if the
CPU, IM 153-2, PROFIBUS DP line, fail
safe signal modules or the ET200M fail

Redundant
PROFIBUS DP

Figure 10 Siemens Fail safe system. (Siemens, 2021)
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4)System design adaption

A) GET and PUT signals between Main PLC and all other PLCs

Figure 11 shows all the data blocks in PLC101 and as you can see all the PLCs on PLC101
as it is the master. PLC101 is referred to as the master but in fact it is the slave, and these 5
PLCs are masters as they GET and PUT information onto PLC101. To start the process of
adding these new handshaking signals these data blocks had to be populated and the
corresponding data blocks on these 5 PLC which are labelled as PLC 101 had to also be
populated with the same information.

— e e s g —

@ PLC 102 [DB50102]
@ PLC 103 [DB50103]
@ PLC 104 [DB50104]
@ PLC 105 [DB50105]
@ PLC 106 [DB50106]

Figure 11 Data blocks in PLC101.

Table 5 shows that the corresponding data blocks are the same on both PLC 101 and 102.
Table 6 shows the tags that correspond to the data block entries and as you can see that the
%]| and the %Q have swapped as a GET signal from PLC101 is a PUT signal for PLC102.

g Get Bit 0 - Clock test bit = Get Bit 0 - clock test bit

4= Pneumatic PLC102 Ge Online |a-ne Pneumatic PLC102 Go Online

a-= Pneumatic PLC102 Place Prismatic = Pneumatic PLC102 Place Prismatic

= Pneumatic PLC102 Place Round CH1 A= Pneumatic PLC102 Place Round CH1

as= Pneumatic PLC102 Place Round CH2 = Pneumatic PLC102 Place Round CH2

= Pneumatic PLC102 Place Pallet 4= Pneumatic PLC102 Place Pallet
[PLci01(Pici02datablockjPuT  [Picio(PicioidatablocklPuT |

= Put Bit O - Clock test bit g = Put Bit 0 - Clock test bit

4= Pneumatic PLC102 Online Qe Pneumatic PLC102 Online

a-e Pneumatic PLC102 Can Place am Pneumatic PLC102 Can Place

4= Pneumatic PLC102 Busy 4= Pneumatic PLC102 Busy

= Pneumatic PLC102 Finished . Pneumatic FLC102 Finished

Su ] Pneumatic Air OK = Pneumatic Air OK

Table 5 GET and PUT signals between PLC 101 and 102.
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These images belong in the appendix

a Pneumatic PLC102 Online Bool %I8.0 Eoui | Master PLC 101 Pneumatic Place Pallet Bool %I85
a Pneumatic PLC102 Can Place Bool %I8.1 a Master PLC 101 Pneumatic Place Stamp Bool %i8.6
a Pneumatic PLC102 Busy Bool %I8.2 a Mester PLC 101 Pneumatic Place RoundCH1 Bool %I8.7
4@  Pneumatic PLC102 Finished Bool %183 a Master PLC 101 Pneumatic Place RoundCH2 Bool %I9.0
a Pneumatic PLC102 Place Prismatic Bool %Q126 Ev] Master PLC 101 Pneumatic Go Online Bool %I9.1
4 Pneumatic PLC102 Place Round CH1 Bool %Q12.4 Lo Master PLC 101 Pneumatic Online Bool %Q125
a Pneumatic PLC102 Place Round CH2 Bocl %Q125 a Master PLC 101 Pneumatic Can Place Bool %Q12.6
a Prneumatic PLC102 Place Pallet Bool %Q123 < Master PLC 101 Pneumatic Busy Bool %Q12.7
4a Pneumatic PLC102 Go Online Bool %Q12.7 a Master PLC 101 Pneumatic Finished Bool %Q13.0

Table 6 PLC 101 + 102 handshaking 10 tags

After the tags and data blocks are setup between the 2 PLCs the next step is to put all the
new signals in parallel with the hardwired signals so that when the hardwired system is
removed it will not affect the CIM system. This process was repeated on all PLCs and all
hardwired signals paralleled.

%0127
"Pneumatic
PLC102 Go

Online”

d L
LI

WB50102.
DBXD 1
"PLC 102",
"Pneumatic
PLC102 Go
Online”

i 1\
L

Figure 12 Hardwired and ProfiNET signals in paraliel.
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B) GET and PUT signals between the new Linear Drive PLC106 and Main PLC 101
The same principle was used to get the signal from PLC106 and put it into PLC101 as in task

A. These signals in figure 7 were used to display the position of the Linear drive.

a- Linear Drive Distance Int Word 46.0 1680
En ] Linear Drive Distance Real 48.0 0.0
g = Linear Drive Distance Int Word 460 620
] = Linear Drive Distance Real 480 0.0

Table 7 Linear drive position

=
Lo
4a-n»
] =
] =
] =
<] =
4=
4=
] =

=
] =
s
=
=
] =
] =
] =

Get Bit 0 - clock test bit

Finish Robot Go Online

Finish Robot Pick Prod or Prism

Finizh Robot Pick Round

Finish Robot Pick Fail Prism or Round CH1
Finish Robot Pick Fail Round CH2
Move_Right_RSR

Move_Left_RSL

Move Left request

Move Right request

Put Bit 0 - clock test bit

Finish Robot Online

Finish Robot Can Pick

Finish Robot Busy

Finizh Robot Prismatic in place
Finich Robot Round in place
Left_Limit

Right_Limit

=
] =
=
< =
=
<.
< =
=
=
4] =

<.
S ]
=
=
=
=
=
<=

Get Bit 0 - clock test bit

Finish Robot Go Online

Finish Robot Pick Prod or Prism

Finish Robet Pick Round

Finish Robot Pick Fail Prism or Round CH1
Finish Robot Pick Fail Round CH2
Move_Right_RSR

Move_Left_RSL

Move Left request

Move Right request

Put Bit 0 - Clock test bit

Finish Robot Online

Finish Robot Can Pick

Finish Robot Busy

Finish Robot Prizmatic in place
Finizh Robot Round in place
Left_Limit

Right_Limit

Table 8 Data block for communications between PLC 101 and 106

The programme for the linear distance can be found on the main PLC program on PLC no 6

and it starts form Network 6 to 12 where is goes through several function blocks to gives us

the scaled value that gets displayed on the HMI screen. Figure 13 is the final function block of

the code which gives the value for the linear drive position.




b

Network 12:

MOVE
EN
LD1016 %D85 0101
“Encoder DBD48
“caled —
Distance N “Linea:
Distance”
o
CONV
Real to Int
EN
othe %DB5 0101
“Enc DEVE
Zealed
Distance N

Figure 13 Scaled linear drive distance (Network 12)

Further GET and PUT signal were added to control the robot from PLC101 and the new signals

put in parallel with the original control signals in PLC106.

i/

A

“Teach Box". “Teach Box". 0.2 %Q0 .1
Manual “Move Left" “Left_Limit® *Move_Left_RSL"
]l L 1l L ]
10 U | I/} { }_'
“B50101
DBX1.0
"PLC 101"
“Move Left
request”
11
11
"Control®."Move
Left”
1 1
| B |
“Teach Box". WM10.0
Manual “Initialised"

Figure 14 Robot controls from PLC101
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C) Mitsubishi Robot image
Figure 15 is the new image for the HMI for the Mitsubishi robot. This image was created on
clipart from three separate images and then copied to the new HMI screen.

\tinear Distancel +00000.00 | Mitsubishi Robot RV-M1

Figure 15 New robot display

Animation was added to the robot's arm which will make it look like its sliding across the base.
The PLC_106_Linear Drive Distance Int signal was used and the final position of the robot

arm set.

T

- i xly: 1001,
Linear Distancel +00000.00 | Mitsubjshi Robot Ky-r-1a |

s I Events HTexts

Horizontal movement

Tag

Name: PLI:I 106_Linear Drive Distance Ing

Range from: |0 E
fo: 1313 9]

Figure 16 Setting robots animation.
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Test Expected result Actual result
Move robot right Animated robot should Animated robot moved right
move right

Move robot left

Animated robot should
move left

Animated robot moved left

Linear distance display

Linear display should
increase when moving right
and decrease when moving
left

Linear display increased
and decreased as expected.

Table 9 Animated Mitsubishi robot testing.
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D) New diagnostic screen

2 new diagnostic screens were created and tested. Figure 17 is a screen which was created

which is a diagnostics screen which was for the Recirc system which incorporated the new 10

link flow meter. Figure 18 is a new screen which allowed for the robot to be controlled form
the main HMI.

Stop

A.i Diagnostic

Figure 17 10 Recirc diagnostics screen.

Start pump manually

Pump should start and raw
and scaled flow should
increase.

Pump started and flow
increased.

Stop pump

Pump should stop and flow
rate should decrease

Pump stopped and flow rate
decreased

Apply heat to the flow sensor

The process sensor raw and
scaled temperature should
increase

Process sensor raw and scaled
temperature did increase

valves

Open and close both solenoid

Solenoid valves should open,
and tank level value should
change

Solenoid valves opened and
tank values did change

Table 10 Recirc diagnostics screen testing

19




Figure 18 Mitsubishi Robot RV-M1 Diagnostics screen

Move robot left

Robot should move fully left
and left limit indicator should
light

Right

Robot did move left but left
indicator did not light

Move robot right

Robot should move fully right
and right limit indicator should
light

Robot did move right but right
indicator did not light

Table 11 Robot diagnostics screen test table.

Testing Table could be better

A good testing table should contain 5 columns (1) Test description (2) Expected Result (3) Actual Result (4) Pass/Fail decision (5) Evidence

20




E) Air pressure OK indicator

An additional interlock was added to the system, which was an air OK signal, this new signal
will stop the CIM system from trying to start when there is not enough air pressure in the
system. Figure 17 shows that an additional bit was added to Network 5 within the main

program within PLC101.

Also an Air Ok indicator was added to the Main CIM HMI which will give a clear visual of the

Figure 19 Air OK code.

%WB50102
DBX325
"PLC 102",
MO0 .1 MO0 2 "Pneumatic Air W03
“HMI CIM Start" *HMI CIM Stop* oK *CIMRun®
] 1 1 ] 1 [ 1\
17 |/= 17 LS 1
W10
*Cim to Run"
1 1
11T
M0 3
*CIM Run®
] 1

air system condition. A test was carried out to prove that the new interlock worked.

Test

Expected result

Actual result

Try to run system with air
supply off

CIM system should not run
and Air OK display should be
off.

CIM system did not start and
the Air OK display was off.

Switch on air supply and run
the CIM system

System should run

System did run

Switch off the air supply whilst
the system is running

System should stop

System stopped

Table 12 Air OK test table




F) 10 Link Flow transmitter
An ifm 10 link flow transmitter was added to the system which has many functions.

Figure 20 IFM flow transmitter

The new functions were added to a diagnostics screen (Figure 17) and the raw and scaled value
displayed for the flow and the process sensor temperature.

T84
“scale
Analogue_DB
Flowrate*
WFB1
Scale Analogue”™
s EN END
w2 "Flow" "Scaled
“Flow sensaor Scaled Value — Flow’
flowrate’ —ianalogue Input
10— Mult
100.0 — Diw
00— offset

Figure 21 Flow and process sensor temperature scaled values

w4

"Process sensor

Temperature®
10
100.0

B9
"Scale
Analogue_
Flowsensortempe
rature®
WFB1
“Scale Analogue®
EN ENDQ —
"Flow® "Scaled
Scaled Value — Temperature®
¥ Analogue Input
Mult
Div
Offset
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5)Conclusions and recommendations

During this assignment one of the main challenges was Covid-19 which meant that nobody
was allowed access to the CIM system at Coleg Sir Gar. This was overcome by using online
classroom and the lecturer posting videos to display what each station did within the system

and how the overall process station worked.

During the project most of the GET and PUT signals were done where it would have been
good to disconnect the hardwired signals and only use the new GET and PUT signals to prove
that the modifications have worked. Another way of checking that the new modifications would
work is to run the system and monitor the running system to see that the new switching would

activate.

When creating the diagnostics screen for the Robot an error occurred due to incorrect tagging
of the system where tags were taken directly from PLC106 to 101 without using the GET and
PUT signals. This happened because the programme was trying to send/read a signal through
a path that was not available. This problem was overcome by creating new GET and PUT
signals and tagging the HMI correctly.

The new outputs of the IFM flow transmitter were used in one of the diagnostics screens but
due to time and Covid not all of the functions on this sensor could be used. If this task would
have been repeated more investigation would be done to see if the flow totalizer could be set
up and also to see what functions were available with the Bluetooth connection available. The
Bluetooth connection on this sensor is an example of industry 4.0 which has made the
communication between people and machines much easier.

When doing the risk assessment, the lack of guarding was a possible issue and one way of
improving this is to add a curtain photo beam which would stop the machine operating if the
beam is broken. This would significantly improve the PL rating of this system as the risk of
injury would be reduced to virtually nothing. One negative to this is that this would be an
additional part of the system to maintain, and a monthly maintenance check and functional
check would need to be performed.
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6)Team working

For this assignment, the team was Dorian Thomas, Kieran Gower, Joseph Baugh, and Oliver
Morgan. The main task for the team was to upgrade the PLC program and HM| screens of the
CIM system so that it will help with maintenance and future upgrades. All the team gave their
opinions on what the best upgrades would be for the system. Dorian designed the new image
for the robot using clipart. During the design and programming of the PLC the team had to

deal with covid-19 rules which made the process harder.
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1910593

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ 300

Instructor

PAGE 1
PAGE 2
QM Good Structure
Report is structured exactly as stated in the assignment brief.
PAGE 3
PAGE 4
PAGE 5
Text Comment. Your examples should be for industrial manufacturing systems
PAGE 6
Text Comment. The focus should have been the value of M2M in manufacturing. You
should have read the question more carefully.
PAGE 7
PAGE 8
Text Comment. This belongs in the appendix
PAGE 9
Text Comment. m = milli, M = Mega. Which one do you mean?
QM Repetition

Already stated elsewhere, repeating information is considered boring by your reader



PAGE 10

PAGE 11

PAGE 12

PAGE 13

PAGE 14

PAGE 15

Text Comment. These images belong in the appendix

PAGE 16

PAGE 17

PAGE 18

PAGE 19

PAGE 20

QM

QM

PAGE 21

Testing Table could be better

This table should contain five columns: (1) description of test, (2) expected result (3) actual
result (4) pass-fail decision (5) reference to evidence as image in the appendix.

A good testing table should contain 5 columns (1) Test description (2)
Expected Result (3) Actual Result (4) Pass/Fail decision (5) Evidence
reference.

PAGE 22

PAGE 23

PAGE 24

PAGE 25

PAGE 26

PAGE 27

PAGE 28




PAGE 29

PAGE 30

PAGE 31

PAGE 32

PAGE 33

PAGE 34

PAGE 35

PAGE 36

PAGE 37

PAGE 38

GRADING FORM: NEW CSG-RUBRIC

EVAN THOMAS

73

1. ENGAGEMENT WITH LITERATURE

[

y" Engagement with a wide range of literature,
including sources retrieved independently.
Selection of relevant and credible sources.
Generally sound referencing, with no/very few
inaccuracies or inconsistencies. However, you did
not read the question properly and have not
addressed M2M as it relates to manufacturing.
(11/20)

2. KNOWLEDGE AND UNDERSTANDING

11




y"’ Excellent knowledge and understanding of the
basic underlying concepts and principles of the
subject. (15/20)

3. COGNITIVE AND INTELLECTUAL

15

[

y" Excellent evaluation of the underlying concepts
and principles. Can interpret qualitative and
quantitative data accurately and with some insight.
Excellent ability to devise arguments using
evidence and make appropriate and valid
judgements. (15/20)

4. PRACTICAL APPLICATION

15

[

y" An advanced application of a range of taught, basic
methods, materials, tools and/or techniques. The
context of the application is well considered, and
insightful. Excellent evidence of different
approaches to problem-solving in particular
contexts and proposes appropriate solutions.
(16/20)

5. TRANSFERABLE SKILLS

16

[

y"’ Work is coherent, very fluent and is presented
professionally. Can work effectively independently
and/or as part of a team, with an excellent
contribution to group activities. Demonstrates
excellent skills for employment requiring the
exercise of some personal responsibility with an
appetite for further development. (16/20)

16






