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Introduction

This document out lines the requirements as that detailed by ‘PLC assignment Rev 0’, this will take
the user through the design concept to the build and final product.

From the client specification as detailed in document ‘PLC assignment Rev 0’, a clear functional
operational scenario is detailed;

You are required to design a PLC control system that differentiates between the diameter
and height of a set of aluminium pucks. To achieve this you will utilise the PLC trainer.

The pucks come in three diameters and two heights. You must sort the pucks into different
bins, the narrow pucks both tall and short are to be ejected into the bin which captures pucks
pushed by cylinder 1. The medium diameter short pucks are to be ejected into the bin which
captures pucks pushed by cylinder 2. The medium diameter tall pucks are to be allowed to
traverse the conveyor without ejection to fall into bin 4 at the end of the conveyor. The large
diameter short pucks are to be ejected into the bin which captures pucks that are pushed by
cylinder 3. The large diameter tall pucks are to be sorted into the bin located at the start of
the conveyor, this is to be achieved by reversing the conveyor until the puck has been ejected
from the conveyor.

Additionally, you are to provide a HMI display which gives visual indication that the system is
running, the number of pucks of each type that has been sorted, the speed of the conveyor
belt and implement warnings for faults or erroneous operation.

Your main screen should include an emergency stop button and the facility to display alternate
screens which can interrogate any warnings or errors that occurs. Should an error occur then
the system must stop immediately and should not be able to be re-started until the error has
been removed and a manual reset of the master error flag.(REF1)

Taking the detailed specification requirement as per the above, this was processed and developed
into the engineered solutions presented as this submission document.
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Review of Brief — Potential Warnings/Error’s that could case operational issues.

Having revised the brief in detail and initial concept over view of what is required, the following
potential errors and warning which could case operational issues;

- Cylinders not firing, this would cause the pucks to fall into the wrong bin (end of conveyor),
upon a period of time set out by a timer if the cylinder does not fire this will generate a
warning to stop the process. > System action > error flag raised > system stop > operator
intervention > when fault resolved operator re-fresh system.

- Cylinders stuck in the out position, this would cause the belt to be obstructed and would
also not allow the system to reset to enable a new puck to enter the line. > System Action >
Error Flag raised > system stop > operator intervention > when fault resolved operator re-

fresh system.

- Low air pressure, low pneumatic air pressure will either not operate the cylinders when
required or will operate extremely slow and not give the operation the desired operation.
> System Action > warning flag raised > operator check air pressure > if found to be too low
and adversely effecting system > stop process red button > rectify air pressure > re-fresh

system.

- Belt speed, if the belt speed fluctuates and is not constant this will jeopardise the timing
operations for the system process. > System Action > warning flag raised > operator
intervention > monitor belt speed > if out of sequence > operator manually stop operation >
press re-fresh > check to see if this has rectified the issue.

- Storage boxes too full, warnings or counters to allow the monitoring of the storage box level
to indicate to the operator when to empty. > system action > warning flag raised > operator
intervention > confirm storage box level > if approaching full level > replace with new box >

clear warning.

- No material on belt, if the system is started and optical 1 does not register any pucks after
20sec this will cause an alarm to activate alerting no materials on the belt, operator can
either put pucks on belt or stop the process to conserve energy. > system action > after
20sec duration of process start from green button operation > warning flag no material on
belt > operator intervention > put puck on belt or stop process.
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Operational Flow
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Operator Error & Warning Procedure

In the event of a system error or warning please follow the below corrective actions;

Section 1.0

In the case of either a system error or warning, this will be indicated via the root (main screen)
screen, depending on a error or warning the corresponding LED will illuminated as per below (Image
1)

(Image 1) LED indicate Warning LED indicate Error

Home / Route HMI Screen

SIEMENS SIMATIC HMI

+000000000

0 U R B B R

System Start & Stop Button’s

(this will start and stop the conveyor) Error & Warning Screen Button

To further diagnose the warning or error press either the [F3] or Error & Warning Screen Button.

Once operator has selected and actioned to proceed to the Error& Warning Screen please proceed
to section 2.0
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Section 2.0 — Operator Check Procedure

Once the HMI has re-directed the operator to the Error & Warning screen (below image 2 gives
representation to what the screen looks like)

Error & Warning HMI Screen

SIEMENS SIMATIC HMI

O Emergency Stop

Pressure Low
Errors

Pressure High

O Cylinder 1 Stuck out O
O Cylinder 2 Stuck out —VO No Material

Storage Bin 1 Full

O A

Cylinder 2 Not Firing ~ Master Error  Warning

O Cylinder 3 Not Firing .
‘m)

153 R R B R B N

Storage Bin 2 Full

Storage Bin 3 Full

Image 2
(Image 2) Depending on the warning the corresponding LED

will illuminate and waning brief description next to it

The above image gives a general lay out of the error & warning screen, in this section 2, will cover
the warnings and correct procedures to follow formal warning alarm being activated, section 3 will
cover Error’s and their corrective actions and procedures.

Pressure Low Warning LED & Description Section (Warning & Errors HMI Screen)

Pressure High

No Material Re-Fresh
Re-Fresh Button
Storage Bin 1 Full
Storage Bin 2 Full

Page 6132
Storage Bin 3 Full




During the event of a System Warning please follow the below corrective actions relevant to the
warning.

Pressure Warnings

Pressure Low Warning — Pressure low is monitoring the compressed air resiviour storage vessel, if
the pneumatic pressure drops below 25% (0.5bar) cylinder operation will be compromised.

Action — Stop process > operator check and confirm error>warning confirmed>re-charge
compressed air to nominal working condition (1.5bar) > complete task > ensure line is in safe
condition > press the Re-Fresh button > this will clear the warning.

Pressure High Warning — Pressure High is monitoring the compressed air resiviour storage vessel, if
the pneumatic pressure goes over 85% (1.8bar) the cylinder operation could potentially operate too
quick, missing the timings this will also indicate of early warning of over pressure in the storage
vessel.

Operators to
check material
storage bin

Operator to collect
replacement bin

Operator check
line is in safe
condtion

Confirm bin is at
80% Capacity

Operator to stop
process via root
screen stop button

Operator press
re-fresh button

Action — Stop process > turn off compressor to storage tank > remove excess pressure via tank relief
valve to (ideally 1.5bar) > ensure line is in safe condition > press the Re-Fresh button > this will clear

the warning.
Re-charge o
. X perator check
o normal i
st L condtion for -frsh butt I
opped warning condition o re-frsh button Cleared
1.5bar

Material Warnings

No Material On Conveyor Warning — once the conveyor start button is pressed to activate the
running of the conveyor, a 20 second timer will begin if no other normal operation functions start in
this time, a warning will be generated, the purpose of this is to ensure maximum plant efficiency, if
the conveyor doesn’t need to be operational then it can be switched off to save energy.

Action — Check with loading operators > if no requirement for the conveyor to be operational > stop
the conveyor > ensure line is in safe condition > press the Re-Fresh button > this will clear the
warning.

Isolate
compressor to
storage tank

Operator check
line is in safe
condtion for

re-start

Remove excess
pressure via tank
relief valve to
(1.5bar)

Operator check
and confirm
warning

Warning
confirmed

Process
Stopped

Operator press
re-frsh button

Warning
Cleared
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Storage Bin Warnings

Storage Bin 1,2 or 3 full warning — storage bin full warnings will start coming on when the storage
bins are nearing their capacity, and giving early warning to operators to replace bin with a new one.
The storage bin warning will trigger when the bin is at 80% capacity, so if a bin has a capacity of 10
pucks this will trigger at 8 pucks.

Action — Proceed to check storage bin > confirm if bin is at 80% capacity > collect replacement bin >
stop process via root screen stop button > swap bins > ensure line is in safe condition > press the Re-
Fresh button > this will clear the warning.

operator stop the
conveyor

Operators to
check material
loading

Operator check
line isin safe
condtion

Warning
Cleared

Operator press
re-fresh button

if no matrial ready

Section 3

Section 3 Covers the operator checks procedures in the event of error’s within the system. It should
be noted that the system is configure so that in the event of an error the process will stop as a safety
intervention.

Indication and navigation for errors follows the same process as detailed in section 1.

Once you have navigated to the Error & Warning HMI screen the Errors LED and short description
section is on the left as per below (image 3)

Errors
Depending on the error the

O Cylinder 1 Stuck out corresponding LED will illuminate.

O Cylinder 2 Stuck out Master Error

O Cylinder 3 Stuck out The master error LED will also be M

illuminated when any error is activated.
O Cylinder 1 Not Firing

O Cylinder 2 Not Firing
O Cylinder 3 Not Firing
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During the event of a System Error please follows the below corrective actions relevant to the
warning.

Cylinder Errors

Cylinder 1,2 & 3 Stuck Out - this error will activate when the return cylinder operation does not
generate a return signal, indicating the cylinder is in the out position now obstructing the conveyor
belt, due to the nature of fault this will automatically stop the conveyor and process.

Actions — operator to immediately check conveyor belt & error indicated cylinder > confirm if the
cylinder is in the out position > press the Re-Fresh button (this should now force the cylinder to close
> once cylinder is closed ensure no further errors or warnings > press re-fresh for a second time >
system ready to restart process.

Opertator to press

Operator to Confirm cylinder the re-fresh button Ensure Operator check Bl
check belt is in the out (this should force warnings/error line is in safe p;ara ﬁfbpifss
immediatly position cylinder to close) have now been condtion re-fresh button

cleard

Cylinder 1,2 & 3 Not Firing — this error will activate when the cylinder’s do not fire and the sequence
of events or signal triggers that would normally follow does not happen, the error signal generated
will stop the process due to the nature of the fault.

Actions — operator to immediately check the conveyor belt & error indicated cylinder > confirm no
other warnings (pressure low) > operator to force operate the cylinder > press the Re-fresh button >
ensure all errors and warning have cleared > system ready to restart process.

Opertator to press
the re-fresh button

Ensure
warnings/error
have now been
cleard

Operator check
line is in safe
condtion

Operator to
check belt
immediatly

Confirm cylinder
Pressure

Operator press
re-fresh button
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PLC Timing Diagrams

Network 1

Network 1: Start/ Stop Conveyor

- Function start/ step conveyar cycle (so leng as E-Stop and Errorflag status have not been broken}

=06 0.5 ¥1113.0 HA110.7 %0 3
"Green Button”® "Red Button”® "Errcrilag” "Master Error” "Conveyor”

| | 11 11 11 { }

W03
“Conveyor”

Timing Diagram for Network 1 (Manual switching of conveyor)

Green Button

Red Button

Error Flag

Master Error

Conveyor

Timing Diagram for Metwork 1 (Error Operation)

Green Button

Red Button

Error Flag |

Master Error |

Conveyor |
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Network 2

Metwork 2: Optical 1 broken _trigers Input 1
W03 TM100.2 TMI101.1
"Optical 1” "Reset3 (MASTER)” “Input 1”
1 /1 { )

1011
“Input 1°
1 1

Optical 1

Reset 3 (Master)

Timing Diagram for Metwork 2 (Normal operation)

Reset 3 (Master)

Input 2

Input 1
Network 3
MNetwork 3: Optical 1 Broken _ Triggers Input 2
W0 _3 1002 1012
“Optical 17 "Reset3 (MASTER)" “Input 27
11 11 { }
1012
“Input 2°
1 1
1 I
Timing Diagram for Network 3 (Normal operation)
Optical 1
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Network 4

MNetwork 4: Optical 1 Broken _ Triggers Input 3
o _3 ¥M100 2 1013
“"Optical 17 "Reset3 (MASTER)" “Input 3°
L L { )
1013
"Input 3°
1 |
1 I
Timing Diagram for Network 4 (Mormal operation)
Optical 1

Reset 3 (Master]

Input 3
Network 5
Metwork 5: Optical 2 & Optical 1 beam broken _ Tall Puck
SO 4 EMT107.1 WM113.3
"Optical 2~ “Input 1° "Tall Puck”
/1 { | }
WM113.3
"Tall Puck”
1 1
1 I
Timing Diagram for Network 5 (Mormal operation)
Optical 2
Input 1
Tall Puck
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Network 6

MNetwork 6: Puck Timer via optical 1 _ Puck width measurement
w Width Puck Time's

Thin -295-345m5

MMed -495-545m5

WVide - 590-745mS

WDB11

"IEC_Timer_0_
DE_s"
290 3 TOMR
"Optical 1" Time

{1 N Q

Y100 2 D154
"Resetd (MASTER)" — g ET "PuckTime”
T#55 PT

Timing Diagram for Network & (Mormal operation)

Optical 1

L
Timer (TOMR)
[ 1

Reset 3 (Master]

Network 7

Network 7: Create Thin Puck Output _validating checking times

M101.2 _%MD154 _WMD154. 1134
“Input 2* PuckTime PuckTime “Thin Puck®
1 1 I == I I == I I 3
L | Time | | Time | v

TE#EZ295MS T# 34505

Timing Diagram for Network 7 (Normal operation)

Input 2 ’_‘
Puck Time ’_‘

Thin Puck
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Network 8

Metwork 8: Create Medium Width Puck Output _ validating checking times

L1012 D154 D154 YM113.5
“Input 2 “PuckTime” “FuckTime” “Medium F:uck'
1 1 | == | | == | { 1
L | Time | | Time | L
TH#495MS TH# 54505
Timing Diagram for Network 8 (Mormal operation)
Input 2
Puck Time
Medium Puck
Network 9
Metwork 9: Create Thick Puck Output _ validating checking times
U1 101.2 WiD154 D154 UA113.6
“Input 2 “PuckTime" "PuckTime" “Thick F'u-n:k'
1 |1 | == | | == | I 1
it | Time | | Time | L
TH#B690MS TH745MS

Timing Diagram for Network 9 (Normal operation)

Input 2

Puck Time

’_‘
’_‘
Thick Puck
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Network 10

Network 10: Cylinder 1 Tuck into Bin 1 -Short & Tall Pucks (THIM Width}
-
DB 3
“IEC_Timer_0_
DE_2"
1011 TON 1134 W0 0
“Input 1° Time “Thin Puck” "Cylinder 17
| IN Q | { )}
T#25_S00MS — pp ET
Timing Diagram for Metwork 10 (Normal operation)
Input 1
Timer (TGN
Thin Puck
Cylinder 1
Network 11
MNetwork 11: Cylinder 2 operate into Bin2 _ Short pucks {Mediurm Width}
WB4
"IEC_Timer_0_
DE_3~
WM101.2 TON 1133 1135 W0 1
“Input 2" Time "Tall Puck” "Medium Puck” "Cylinder 27
{ | IN Q i1 | { F—
T#35_900MS PT ET

Input 2
Timer (TON)
Tall Puck
Medium Puck

Cylinder 2

Timing Diagram for Network 11 (Mormal operation)

LJ 1]
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Network 12

Metwork 12:

Cylinder 2 Operate into Bin3 _ Short Pucks (Thick Width}

YWDR12
“IEC_Timer_0_
DE_o"
TON 1133 1136
Time "Tall Puck” “"Thick Puck”

"Cylinder 2°

Ing Q . /1 { |

Timing Diagram for Metwork 12 (Mormal operation)

Input 1 [
Timer (TON) |
Tall Puck

Medium Puck [
Cylinder 3
Network 13

Metwork 13:

end of conwveyor storage bin _ no cylinder operations long time dealy 6sec rest after 6sec

WA101.1
“Input 1°
[ L

5]

[l

End of conwveyor Box _ Tall Pucks (Medium Thickness}

WOB13
“IEC_Tirmer_0__
DE_10"
TOMN A113.3 WA11325 WWa101.4
Time *Tall Puck” "MMedium Puck”® “lnput 4~
I Q { | { |
FT ET TH#OMmMs

Input 1

Timer (TQN)

Tall Puck

Medium Puck

Input 4

Timing Diagram for Network 13 (Normal operation)

L]]]]
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Network 14

Network 14: Metwork 13 Reset
WM101.4 YW100.0
"Input 4° "Reset”
] | I 1
1 T LI |
Timing Diagram for Network 14 (Mormal operation)
Input 4
Reset
Network 15
Metwork 15: Start of Conveyor Belt Storage Bin (REVERSE CONVAYOR) Tall Pucks (Thick Width})
“WDB14 WB15
“IEC_Timer_0_ “IEC_Timer_0_
DB_11" DB_12"
%WM113.3 %1136 %004 TOF TON %0Q0 .4 WM100.1
"Tall Puck”® “Thick Puck"® "Reverse Belt” Time Time "Reverse Belt” "Rezet2”
{ | { | {s} IN Q IN Q {R} { }
T#25_510MS — pT ET — T#0m T#25_500MS — PT ET — T&0ms
Timing Diagram for Network 15 (Normal operation)
Tall Puck
Thick Puck
Reverse belt (S)
Timer (TOF) DB11
Timer (TON) DB12

Revesre Belt (R}
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Network 16

MNetwork 16:

0 0
“Cylinder 1 In”
] |

Cylinder 1,2 & 2 retract after operation @ 500ms

YDB16
“IEC_Timer_0_
DE_13"

TOM WM100_2
Time "Reset3 (MASTER)"

{

W01
“Cylinder 2 In”
] |

1M Q i
T#500MS — pT ET — T#0ms

|0 .2
"Cylinder 3 In”
] |

1000
"Reset”
1 1

Y1001
"Resetl”
] 1

Cyliner1In
Cyliner2 In
Cyliner3 i
Timer (TON)
Reset
Reset2

Reset 3 (Master)

Timing Diagram for Network 16 (Cylinder 1,2,3 Inputs Only) 1 of 3

i]]]
|
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Cyliner 1 In
Cyliner 2 In
Cyliner 3 In
Timer (TOM)
Resat
Reset2

Reset 3 (Master)

Timing Diagram for Network 16 (Reset Input Only) 2 of 3

Cyliner 1 In
Cyliner 2 In
Cyliner 3 In
Timer (TOM}
Reset
Reset 2

Reset 3 (Master)

Timing Diagram for Network 16 (Reset 2 Input Only) 3 of 3

Network 17

Network 17:

Green Light Operation

w The green LED light will anly cperate when the conveyor is in running mode

W00 .3

"Conveyor”

1001 W0 6
"Reset2” "Green Light"

/1 { }

/1

%0Q0.6
"Green Light"
] |
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Timing Diagram for Network 17 (Mormal Operation)

Conveyar

Reset 2

Green Light

Network 18

Network 18: Red Light Operation

Red light will only operate when master error is trigerd

WM110.7 W05
"Master Error” "Red Light"
] | I }
11 1 !
Timing Diagram for Network 18 (Normal Operation)
Master Error
Red Light
Network 19
Metwork 19: Errce Flag
- When any error word triggers _ error flag
w10 WA113.0
Errors "Errorflag”
| == | { 1
| word | L
o

Timing Diagram for Network 19 (Normal Operation)

Errors (WORD)

Error Flag
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Network 20

Metwork 20: Error Flag _ Master Error

w When Erroe Flag triggers _ this will then also trigger Master Error

1130 W110.7
"Errorflag” "Master Error”
] | I 1
1 1 LI
Timing Diagram for Network 20 (Normal Operation)
Error Flag
Master Error
Network 21
Network 21: cylinder 1 stuck out
B2
"IEC_Timer_0_DE"
W00 TON @100.2 WO 0 1113
"Cylinder 17 Time "Reset3 (MASTER) “Cylinder 1 In* “Error3”
] | | |
| | IN Q /1 /1 { )}
T#700MS — PT ET — T#0m:

Timing Diagram for Network 21 (Normal Operation) 1 of 3

Cylinder 1

Timer (TON)

Reset 3 (MASTER)

Cylinder 1 In

Error 3
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Cylinder 1
Timer (TON)

Reset 3 (MASTER)

Timing Diagram for Network 21 {If Reset 3 (Master) is activated) 2 of 3

—

S

Cylinder 1 In
Error3
Timing Diagram for Network 21 (If Cylinder 1 In is activated) 3 of 3
Cylinder 1
Timer (TON)

Reset 3 (MASTER)

Reset 3 (MASTER)
Cylinder 2 In

Error 3

Cylinder 1 In
Error 3
Network 22
MNetwork 22: cylinder 2 stuck out
WDB S
"IEC_Tirmer_0_
DE_1"
00 1 TOM 1002 o1 1114
“Cylinder 27 Time "Reset3 (MASTER} “Cylinder 2 In” "Errord”
{ | In Q 11 11
T# 700N PT ET THOrms
Timing Diagram for Network 22 (Normal Operation) 1 of 3
Cylinder 2
Timer (TOM)
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Cylinder 2

Timer (TON)
Reset 3 (MASTER)
Cylinder 2 In

Error 3

Cylinder 2
Timer (TOM)

Reset 3 (MASTER)

Timing Diagram for Network 22 (If Reset 3 (Master) is activated) 2 of 3

]

B

Timing Diagram for Metwork 22 (If Cylinder 1 In is activated) 3 of 3

[

S

Reset 3 (MASTER)
Cylinder 3 In

Error 3

Cylinder 2 In
Error 3
Network 23
MNetwork 23: coyinder 3 stuck out
“DB6
“IEC_Timer_0_
DB_4"
W00 .2 TON W@M100.2 0.2 WMM111.5
"Cylinder 3" Time "Reset3 (MASTER) "Cylinder 3 In” "Errors”
| | IN Q /1 /1 { }
T&700MS PT ET TEOms
Timing Diagram for Network 23 (Normal Operation) 1 of3
Cylinder 3
Timer (TOM)
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Cylinder 3
Timer (TON)

Reset 3 (MASTER)

Timing Diagram for Network 23 (If Reset 3 (Master) is activated) 2 of 3

[

I

Cylinder 3 In
Error 3
Timing Diagram for Network 23 (If Cylinder 1 In is activated) 3 of 3
Cylinder 3
Timer (TON)

Reset 3 (MASTER)

Cylinder 3 In
Error 3
Network 24
Metwork 24: Mo Material Running On Conveyor
DB T
"IEC_Timer_0_
DE_5*"
- 1121
W03 1011 TOM “Warning1_Mo
"Conwveyor” “Input 1* Time haterial®
] | |
| /1 IN Q { )}
TH205 PT ET TH#Orns

Conveyor
Input 1
Timer (TON)

Warning 1 No Material

Timing Diagram for Network 24 (Normal Operation)

—

—

]
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Network 25

Network 25: Conveyor Speed

W101.1 w1136 T_CONV D
“Input 1° “Thick Puck” Time TO Dint Auto (Dint)
: I I EN ENO EN —— —_—
%MD200 %MD204 50000 — N1 %MD208
*Conveyor Time® N ouT — "Conveyor Count” D204 ouT — "Conveyor Speed”
"Conveyor Count” N2
Timing Diagram for Network 25 (Normal Operation)

Input1
Thick Puck
TCONVY

DIV (Auto Dint)

Network 26

Network 26:

%R0 .0

"Cylinder 1°

Bin 1 Storage acumilator tracker

IMC
P_TRIG int
cLK Q EN
Y1145 W15
“cylinder 1 Bit" "Counter 1" INfOUT

Cylinder 1
P TRIG

INC {Int)

Timing Diagram for Network 26 (Normal Operation)

o

—
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Network 27

Metwork 27: Bin 2 Storage acumilator tracker
W00 1 IMC
"Cylinder 2° P_TRIG Int
{ | CLK Q EN —
%1146 LW 16
"Cylinder 2 Bit® *Counter 2° INIOUT
Timing Diagram for Network 27 (Normal Operation)
Cylinder 2
P TRIG
INC (Int)

Network 28

Network 28:

%00 .2
"Cylinder 3"
] 1

Bin 3 storage acumilator tracker

INC
P_TRIG int
LK Q BN
1147 W17
"Cylinder 3 Bit” “Counter 3" — |NIDUT

Timing Diagram for Network 28 (Normal Operation)

|

Cylinder 3
P TRIG ]
INC In)
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Network 29

Network 29: Start of conveyor Bell storage Bin Acumilator tracker
1001 INC
"Reset2" P_TRIG Int

| | CLK Q EN ——
W119.0 AW 20
"reset 2 Bit” *counter 4" INIOUT
Timing Diagram for Network 29 (Mormal Operation)
Reset 2
P_TRIG
INC {Int)
Network 30

MNetwork 30: End of conveyor storage bin Acurnilator tracker
1014 INC
“Input 4 P_TRIG Int

| | Lk Q EN —
%WM119.1 AW 22
“Input 4 Bit" "counter 5 INIOUT
Timing Diagram for Netwark 30 (Normal Operation)
Input 4
P_TRIG
INC (Int)
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Network 31

Network 31: Pressure Hi

W21

"Pressure

sensor 1 (Hi} 1143
" "Precsure Hi"
| I %
I./: L O )
Timing Diagram for Network 31 (Normal Operation)
Presure Sensor 1 Hi
Pressure Hi
Network 32
MNetwork 32: Pressure Low
%Q2.2
“Pressure
Sensor 2| 1144
Low)" "Pressure Low”
|
/1 { }

Presure Sensor 2 Low

Timing Diagram for Network 32 (Normal Operation)

Pressure Low
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Network 33

Network 33: Cylinder 1 Not Firing
I
%WB19
"IEC_Timer_0_
DE_7"
YM101.1 WM113.4 TON %00 .0 YM119.2
“Input 1° *Thin Puck® Time "Cylinder 17 “Error 7"
| | | | IN Q /1 { }
T#355 PT ET — T#0ms
Timing Diagram for Network 33 (Normal Operation)
Inputl I
Thin Puck I
Timer (TON) |
Cylinder 1
Error7
Network 34
Network 34: Cylinder 2 Mot Firing
WDB20
“IEC_Timer_0_
DE_14"
1012 1135 TW113.3 TON W01 w1193
“Input 2" "Medium Puck” "Tall Puck” Time "Cylinder 2° “Error 8"
| | | | /1 IN Q /1 { )
T#55 PT ET
Timing Diagram for Network 34 (Momal Operation)
Input2 |
Medium Puck |
Tall Puck |
Timer (TON) I
Cylinder 2
Error 8
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Network 35

Network 35: Cylinder 3 Not Firing
WB21
"IEC_Timer_0_
DE_15"
TWM101.1 WM1133 WM113.6 TON %00 .2 W119.4
“Input 1" "Tall Puck” "Thick Puck” Time "Cylinder 3* “Error 9"
1 | | 1 | |
11| /1 11| IN Q 1/t { }
T#55 — PT ET — T#0ms
Timing Diagram for Network 35 (Normal Operation)
Input2 |
Thin Puck |
Timer (TON) |
Cylinder 1
Error 7
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System Block Diagram
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Improvement Review

Improvement section review
For the development and next iteration below are some of the suggested improvements;

1 — Bin Storage Interlocks; the purpose to introduce interlocks for the bins, would ensure that the
system does not operate and put pucks onto the floor without the collection bins present.

2 — Belt Speed; the current set up for recording belt speed on the PLC program, is quiet complicated
and intermittent as it requires a tall puck t break optical 2. If we add an encoder to the belt motor or
a roller we can accurately monitor the speed continuously.

3 —Second Low Level Optic; the second low level optic would ensure greater system stability, as the
whole process rely on the operation of optic 1 if this were to fail the entire process would stop
having a second optic would ensure reliability with built in redundancy, this would also allow to
improve the belt speed tracking more precisely.

4 — HMI system over view replication, for future operator ease and to help improve response time to
faults within the system, would be to have a visual graphic of the process and for this to show what
components are in operation in real time simulation.

5 — Introduction of cameras to the conveyor belt area, this would allow operators to have full
visibility of the production process and be able to intervein before a error or warning has a chance
to develop.

6 — operator station pressure matt, this would ensure that a operator must be in the operator
station at all times, if the operator is not at his post the system cannot operate.

7 — system interlocks, this would be a formal set of checks the operator has to tick off the HMI
before the system will allow the operation via the green start button.

8 — belt tentiominter, this will allow the system to recognise when there is load (pucks) on the
conveyor belt.
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