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1. Executive Summary
A glue storage, mixing and supply station was designed and built for a local tissue paper

manufacturing company. The design phase was divided into the hardware and software
design. The hardware design included the electrical, P&ID, instrumentation, and solenoid
valve choices. The software design included the digital input/output allocation and a sequence
of flow charts to design the software. The implementation phase included the fabrication of
the station, the utility supply being electricity and air. The electrical control panel was
constructed to ISO EN 60204 standards.

The software implementation included the modification of the glue rooms PLC software. The
remote ET200 module was added to the project and assigned a profibus module address. The
digital inputs/outputs as established in the design phase were allocated addresses. The ladder
logic for the system was produced with the aid of the SFC from the design phase. The function
calls designed were put into the main organisation block. The HMI was designed as per the
requirements set in the FDS. HMI tags were allocated and five screens were designed for
system functionality and four screens were designed for production data regarding usage. The
project management was monitored using the Gantt chart produced in assignment 1. Some
tasks took longer than anticipated and alternative tasks were performed earlier when obstacles

arose.

The testing and results were compared to the expected results as defined in the test plan as
outlined in assignment 1. The test plan was divided into conformity tests and functionality
tests. The only tests failed were the production of the schematic electrical drawings and
system operator instruction. During testing it was noted that the flow of adhesive would exceed
the sensor working range. To alleviate the issue the ball valves were chocked back so the flow
rate would decrease and the flow sensors could provide a reliable reading. The project was a
success however due to labour shortages, production demand and a tight time schedule the
project has not been completed fully. A conclusion and recommendations were produced and

noted improvements to the system that would enhance the project.
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2. Introduction
The project purpose is to provide a station to store, mix and deliver adhesive to a paper making

machine in a converting plant in a local tissue manufacturing company. The system will
automate the receipt and delivery of glue to the paper. The station will integrate with the

existing glue therefore compatible Siemens modules, HMI and software will be implemented.

The main project outcome was to provide a system that fully automates the Glue request,
storage, mixing and supply of Core glue, Ply glue, pickup glue, and tail glue. Five HMI were
designed for the gluing application. The majority of the FDS deliverables were met however

all could not be achieved due to labour shortages and time constraints.

The automatic delivery of the four gluing applications were achieved and met the deliverables
of the FDS.
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3. Design

3.1 Hardware design

3.1.1 Electrical
An overview block diagram of the solution to be implemented is shown in figure 1. A single-

phase supply will be run to the glue mixing station. The glue mixing stations electrical
components will be housed in a IP65 Rittal electrical enclosure. The electrical component
layout in the panel is shown in appendix I. IP66 gland will be used to maintain the electrical
enclosures IP rating. The power demand requires a 2.5mm 3 core SWA cable. The main
breaker for the panel will be a two pole C10 MCB. The main breaker feeds the power supply
and the two agitator motors. The two agitator motors are protected by their own C2 two pole
MCB. The 24V circuit is protected by a C2 two pole MCB. A Profibus repeater is required as
the distance between the PLC and glue mixing station exceeds the recommended distance.
The Simatic DP IM151-1 ET200S interface module allows the interfacing of remote 1/O to the
PLC. The Simatic ET200S DP PM-E power module provides the 24V supply for the ET200
rack. The Simatic DP 5 terminal modules enable the connection of |0 modules. The Simatic
DP 4Dl modules provide the digital input connectivity. The Simatic DP 4DO modules provide
the digital output features. The Simatic Touch panel TP 177A 5.7" HMI will be the operator

interface. The schematic wiring diagram is shown in appendix 9.1.

Glue room main panel

Profibus
PLe "| Profibus

1o
Power supply r'epean-_:r |

1

UKO8 Glue mixing station

r ~ . ]
Protection }— Power supply Profibus Digital
' ) interface * 'l inputfoutput rack

' T l

| sensors | Actuators

HMI

Figure 1: Block diagram of glue station
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This is excellent information

3.1.2 P&ID
The P&ID diagram shown in figure 2 illustrates the instrumentation required for the design of the

system.
. Water
EM? v

Glue reom

== o
(== 10
= Jc
Naalie=g
= to

T
Rewinder

el e
Tail Sealer 4]_|

Figure 2: P&ID of glue station

Pickup giue tank \_/'_ Tall giue

o |
3.1.2.1 Core glue

The core glue level control will be monitored by the conductivity level controller. There are

three probes being low level (LSL), tank full (LSH) and emergency level (LSHH). Manual ball
valves are present for maintenance.

3.1.2.2 Ply glue
The ply glue tank level will be monitored by the conductivity level controller. Two probes

monitor low level (LSL) and emergency level (LSHH). Neat glue and Blitz glue are controlled
by their respected solenoid valves. A single ultrasonic flow sensor will be implemented
following the solenoid valves to monitor the flow rates. Blitz glue is pre mixed therefore no
dosing is required. For neat glue water is filled to the desired value and regulated by the
solenoid valve and then dosed with neat glue. Manual ball valves are present for
maintenance.

3.1.2.3 Pick up glue
The pick-up glue level control will be monitored by the conductivity level controller. The three

probes will provide low level (LSL), tank full (LSH) and emergency level (LSHH). Manual ball

valves are present for maintenance.

Page 9 of 125




3.1.2.4 Tail glue
The tail glue tank level will be monitored by the conductive level controller. Two probes

monitor low level (LSL) and emergency level (LSHH). The supply of water is regulated by a
solenoid valve and quantified by the magnetic flow sensor. The supply of tail glue is
regulated by a solenoid valve. The quantity of tail glue is monitored by the ultrasonic flow

sensor. Manual ball valves are present for maintenance.

3.1.2.5 Conductive level sensor
The level controller for the tanks are the Omron 61F-GPN-BT/-BC. The level probes are the

GVAI-3VK1. The core glue and pick up glue will be wired to provide three signals being low
level, tank full and emergency level. The ply glue and tail glue will provide two signals being
low level and emergency level. The relay output contact from contact 10 provide the signal to
the digital input cards. The controllers wiring diagram is shown in figure 3.

61F-GPN-BT
Open collector OVT* @} _ { ®
output ouT - ®—
Relay contact  Ov™* | @—
output E i
ouT @ i I El' <t Pump ON (OFF)
Supply/ ® e, Pump OFF (ON)
drainage {
selection @ @ =
terminals L

24VDC
Figure 3: Omron 61F-GPN-BT/-C wiring diagram (Omron, 2020)

3.1.2.6 Flow sensors
The dosing chemicals are quantified by the SU7000 ultrasonic flow sensors. The flow

sensors will be mounted in front of a rising pipe as recommended by the manufacturer's

specification as shown in figure 4.

» Install in front of or in a rising pipe.

l:l@
oo

00
—

H]

Figure 4: SU7000 Ultrasonic installation guide (IFM, 2014)
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The sensor will be wired for OUT1 as shown in figure 5.
This extract from a datasheet is unnecessary and should have been simply explained and cited.

i ; BN L+
2 1 BK: black
’ 2 __WH
BN: brown LD OuT2
3 4 BU:.qug ~._ 4 3BK OUT1
WH: white \ 3 BU
D— -
Colours to DIN EN 60947-5-2

Figure 5: Wiring diagram for sensor (IFM, 2014)

The water flow is quantified by the SM8100 magnetic flow sensor. The flow sensor will be
mounted to ensure the pipe is always filled as per the manufacturer’s specification as shown

in figure 6
This extract from a datasheet should simply have been cited.

5.1 Recommended installation position
» Install the unit so that the measuring pipe is always completely filled.

» Arrange for inlet and outlet pipe lengths. Disturbances caused by bends,
valves, reductions, etc. are compensated for. It applies in particular: no shut-off
and control devices are allowed directly in front of the unit.

Figure 6: SM8100 magnetic flow sensor installation guide (IFM, 2020)
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3.1.2.8 Solenoid valves
The station requires solenoid valves to control the flow of media. The solenoid valves require two

states. The 5/2 pneumatic valve has five connection ports and two states. The supply port P1, two
ports for the device to be controlled P2, P4 and two exhaust ports P3 and P5 as shown in figure 7.

| s72-way pneumaticvave, monostable  THis extract from a datasheet is unnecessary and should have been simply
- explained and cited.

Mod
MASAN-55

Figure 7: 5/2 pneumatic solenoid valve (Camozzi, 2021)

3.1.2.8 Agitator motors
The ply and tail glue tank require agitating. The solution to be mixed is not very viscous

therefore a small motor is required. The motor selected is the STM UK MN56B/4 SIM 14
single phase motor.

The CAD diagram of the system is shown in figure 8.

This is a useful drawing

Figure 8: CAD diagram of glue mixing station
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3.2 Software design

The software design includes the logic to control the glue delivery management to the line.
The HMI will include the four gluing applications.

The FDS provided a list of inputs and outputs for the software. The list of digital input is
shown in table 1 and the list of digital outputs is shown in table 2.

Table 1: Digital inputs

You have included much design information which should be in
the appendix and explained in the report.

tank

Description 110
Core glue low tank level Input
probe

Core glue tank max level Input
Core glue tank emergency

level Input
Ply glue tank low level Input
Ply glue tank emergency

level Input
Pickup glue low level probe Input
Pick up glue tank max level Input
Pickup glue tank emergency

level Input
Tail tank low level Input
Tail tank emergency level Input
Ply - Remote push button,

pump out from tank to Input
remove tank

Ply — remote push button

stop pump out from tank to Input
remote tank

Ply glue - Flow meter Input
Tail — remote push button

pump out from tank to remote | Input
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Tail — Remote push button

stop pump out from tank to Input
remote tank

Water — Flow meter Input
Tail glue — Flow meter Input

Table 2: Digital outputs

Description 110
Core glue lamp on

running Output
Ply glue blue tower

light Output
F'ickt_Jp glue lamp on Output
running

Ply Water valve Output
Ply glue valve Qutput
Tail water valve Output
Tail glue Qutput
Ply - neat glue

selected Output
Ply — blitz glue

selected Output
Ply agitator Output
Ply pump out valve Output
Ply Pump out green

LED on remote push | Qutput
button

Ply — Ann syphon Output
solenoid valve
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Ply — Red tower light

Qutput

Tail — Water valve Qutput
Tail — Glue valve Output
Tail - Mixer Qutput
Tail = Pump out Output
valve

Tail — Pump out

green LED on Qutput
remote push button

Tail — Antl syphon Output
solenoid valve

Tail — Red tower light | Output
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The FDS provided the information for the design of the sequence function chart (SFC) for

the software.

The core glue request sequence is shown in figure 9.

Step LI

Pump 1
Automatic
control

Core glue line = Off

Core lamp on = Off

Pump 1in
run

Pump 1 not
in run test

Manual

Auto mode
mode

Low level
probe

Step 1

Start button
pressed

Core glue line = on

Core lamp on

-+ Pump —— Gluelow —— Coreglue -1 Coreglue —1— g:;g;‘e
reached
Overload level stop button st ity
level
Figure 9: Core glue request SFC
The piCk up glue request sequence is shown in ﬁgure 10.
—‘f 0 | Pick up line = Off
Pick up lamp on = Off

Pick up
T pump auto
—— Pump

overload ok

Pump not
T i run test

Manual

— Auto mode -1~ mode
1 Lowlevel Start button

probe | pressed

| Step 1 Pick up glue line = on

Pick up lamp on
Pump Pick up Pickup glue Pickup
- Overload glue stop reached reached
button max level emergency
level

Figure 10: Pick up glue request SFC
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The ply glue request sequence is shown in figure 11.

Step 0 Ply glue = Off
Low level
[~ probe
_ | System
healthy
Blitz Neat glue
selected selected
—— Auto
control T Auto
—— Test switch control
off T Test switch
off
1 Blitz ok
T Reguest
tail glue =0
Start a new
=T mix ply on line
Auto Manual
T selected
selected
Start button
Ply glue = On
- Neat glue System Emergency End of
— selected - selected —— fault | probe = e T
Pump Pump
—+ overload —— overload

Figure 11:

Ply glue request SFC
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The tail glue request sequence is shown in figure 12.

| Step0 Tail glue = Off

Low level
T probe
_|  System

healthy
| Auto

control
1 Test switch

off
1 Ply glue not

requested
—T— Ready to start

mix

Manual
T mode
—— Auto mode
Start button
T pressed
Step 1 Tail glue = On
Pump System f:;';:'; d End of
| Overload ~ | fault cycle
emergency
level

Figure 12: Tail glue request SFC
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The Ply tank cycle sequence is shown in figure 13.

Step 0

Step 1 - Water valve open

Step 2 - Wait for water
level

Step 3 - Water level
maximum time opened

Step 4 - Water level
reached close valve

Step 5 - Start glue pump

Step 6 - Glue pump on

Step 7 - Glue valve open

Step 8 - Glue valve open
wait level

Step 9 - Maximum timer
for glue valve to be
opened

Step 10 - Glue level
reached close valve

Step 11 - Glue pump turn
off

Step 12 - Glue end
complete

Figure 13: Ply tank SFC
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The tail tank cycle sequence is shown in figure 14.

Step 0

Step 1 - Water valve open

Step 2 - Wait for water
level

|

Step 3 - Water level
maximum time opened

Step 4 - Water level
reached close valve

Step 5 - Start glue pump

Step 6 - Glue pump on

Step 7 - Glue valve open

Step 8 - Glue valve open
wait level

Step 9 - Maximum timer
for glue valve to be
opened

Step 10 - Glue level
reached close valve

Step 11 - Glue pump turn
off

Step 12 - Glue end
complete

Figure 14: Toil tank SFC
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4. Implementation and Management
The glue mixing station frame was fabricated by an external company. The frame was

constructed from 316 stainless steel as per the manufacturing environment requirements.
The utility supplies being the electricity and pneumatic supply was run by the engineering
department. The stainless-steel pipework was fabricated off site and installed by external
contractors.

4.1 Panel construction
The electrical components as selected in the design phase were mounted in the electrical

panel. The components were mounted on DIN rail and the cabling was run through the
trunking. Gland holes were drilled and IP66 gland were secured to ensure the enclosure IP
integrity was maintained. ISO EN 60204 Safety of Machinery — Electrical equipment of
machines — Part 1 : General Requirements standard was followed (MachineBuilding, 2018).
Cable cross sectional area, colour, and identification were cable implemented. The
completed panel is shown in figure 15.

Figure 15: Completed electrical control panel
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4.2 Software implementation
The glue rooms PLC software was modified to add the glue mixing station. The ET200

module was added to the project and given the node address 80 as shown in figure 10.

=18l =
=8| x|
1 o=l
Joe slavepropertes El
Gewral | Opacating Paramatan | Ostion Handing | ldertiicaton |
[ Modue
Crderrumber: EEST 151-1AAIS 0800
Family: ET2005
q ET2005 q ET200_ 07 Save Tyoe:  ET200S ET200_ ET200
OFTCAN SOFTNER_NE Designasion: q TAIL_NE q L7_GLUE
bl — | [ SR — =
e L Abessas Mode Master aystem L g
i °""“‘= Eres PROFIBUS... | )
Is_ﬂmmnu oe M
q STNC/FREEZE Capabites
- F sie F e ¥ Waichdog |
Commert: )
|
El
== I WG :
il T _l—I
To display the connection table, please select a module capable of a connection [CPU, FM module,
OPC server or application]. To display the network address overview, plesse select a subnet.
| Bimmdy FFEF/IF - Broadoom Metieeme 57 W1% ¥ [imet COw
Q-sm| @ AQ ™ Doty andSattn | () C:\Dacumenas nkm.,\ M STHATIC Manager - 125... ] B netpro - (12672203 (. B Documantd - Mersolt .. | (wae@REeEUHTE

Figure 16: Adding ET200 module to project

With the modules added the addresses for the inputs and outputs for the station were
allocated as shown in table 3 and table 4.

Table 3: Digital inputs

Description I/O Address
Core glue low tank level Input £93.1
probe
Core glue tank max level | Input E93.2
Core glue tank Input £93 3
emergency level
Ply glue tank low level Input E96.2
Ply glue tank

y glue tank emergency Input E96.3
level
Pickup glue low level Input £103.1
probe
Pick up glue tank max Input £103.2
level
Pickup glue tank

ickup glue tan Input £103.3
emergency level
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Tail tank low level Input E106.2

Tail tank emergency Input £106.3

level

Ply - Remote push

button, pump out from | Input E97.0

tank to remove tank

Ply — remote push

button stop pump out

from tank to remote Input £97.1

tank

Ply glue - Flow meter Input E92.0

Tail —remote push

button pump out from Input E107.0

tank to remote tank

Tail —Remote push

button stop pump out

from tank to remote Input £107.1

tank

Water — Flow meter Input E92.2

Tail glue — Flow meter Input E92.1
Table 4: Digital outputs

Core_glue lamp on Output A94.2

running

Ply glue blue tower

light Output A97.2

PICkl.!p glue lamp on Output A104.2

running

Ply Water valve Output A96.2

Ply glue valve Output A96.3

Tail water valve Output A106.2

Tail glue Output A106.3

Ply - neat glue selected | OQutput A98.1

Ply — blitz glue selected | OQutput A98.0
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Ply agitator Output A96.0
Ply pump out valve Output A96.1
Ply Pump out green

LED on remote push Output A98.3
button

Ply = Anti syphon Output A98.2
solenoid valve

Ply — Red tower light Output A97.0
Tail — Water valve Output A106.2
Tail — Glue valve Output A106.3
Tail - Mixer Output A106.0
Tail —Pump out valve | OQutput A106.1
Tail —Pump out green

LED on remote push Output A108.3
button

Tail —Anti syphon Output A108.2
solenoid valve

Tail —Red tower light Output Al107.0
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The ladder logic was constructed from the SFC in the design phase. The program was
divided into 8 separate function calls (FC).

All these function calls were put into the main organisation block (OB) as shown in figure 11.

B Hatwork &

Figure 17: Function calls in the main OB

The full program is shown in appendix 9.1.
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4.3 HMI implementation

The HMI screen was added to the network and the Profibus address was 118 allocated as
shown in figure 11.

Most of these images belong in the appendix

However, they do provide excellent evidence and information
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Figure 18: Adding HMI to project
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Aided by the FDS HMI tags were addressed as shown in figures 19, 20 and 21.
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Figure 19: HMI tags

Page 26 of 125




Jaww RO -c-X X M. FBax. b k. [Hs&[ Cen .
| fenghah (una Saien) 5] o

=

[ PROGUCTION ELITZ
[ PROBUCTION_PLY
[ PRODUCTION_TAL
O L

= M Communicaton

z
E

L}
n
=
=
B TS5 GLUE_ALTO AN T
B TS GUE START
B ran s GLUE_STOP e

PLY L8 _GLUE_ALTO_MAN_HMI
B P s cle sTaRT e
=
L
L
L}

FLY L5 GLUE STOP_HMD
PLY L3 GLLE NEAT_SELECT
PLY L8 _GLLE BUTZ_SELECT
SA_PLY_NEAT L8

i
4

T

M130_0_SLAVES)

M130_1_SLAVES) #1301
M130_2 SLAVESD MInZ
M130_3 SLAVESD M1x3
TELS_GLLE_AUTO MAN_ ML M 3RO
TAILL8_GLUE_START_Ha M35l
TAIL L8 _GUUE_STOP il M2
PLY L8 _GLUE_ALTO_MAM PML M 3730
PLY L5 _GLLE START_Ho2 M7
PLY L8 GLLE_STOR_HMI ML
PLY LS CLUE MEATSBECT  M3733
PLY_U8_GLUE RUITZ SELECT  M3734
SR_PLY_NEAT 18 MIM2
SR_ALY_ITZ LS CEEY

Comecion [Connectarn =]

Mame [05_PLY_twns e

mced - 1267303

TR177_TANK1T 523 _L8_GLUE

Broject  Edt Wiew nsen Format  Faceplates  Opuons jindow  Help

jaten WMo X AR VB | . M. lEEH d.i@ % n.

[ PRODUCTION_PLY

O TaL

Bsan| 3 H B0 * Ocwam. | Ocpeam. | Sssanc... | BiNerro- L. | B o confia...| 15 s, |[ Wince fle.. L3 coam... | B doanent.. | DRI B hGE o

Figure 21: HMI tags
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The HMI screens were designed as outlined in the FDS. The main menu screen enables the
operator to navigate to the core glue, ply/blitz glue, pickup glue, tail glue or production data
screens.

The main menu screen is shown in figure 22.
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Figure 22: Main menu HMI screen

The core glue screen shown in figure 23 includes an automatic and manual selection. The
operator can select glue start or glue stop from the screen. The main menu button navigates

the operator back to the main menu.
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Figure 23: Core glue HMI screen
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The pick-up glue screen as shown in figure 24 includes an automatic and manual selection.
The operator can select glue start or glue stop from the screen. The main menu button

navigates the operator back to the main menu.
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Figure 24: Pick up glue HMI screen

The ply glue screen as shown in figure 19 includes an automatic and manual function. The
screen has two glue options being Blitz or neat. The number of ply’s field range is 1-4 to
prevent operators inputting a ply number that does not exist. The number of ply's selected
will determine the litres of water and glue to be dosed for the ply. There's a start glue cycle
and stop glue push button on the HMI. The user can also navigate back to the main menu by
pressing the main menu button.
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Figure 25: Ply glue HMI screen
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The Blitz production data screen as shown in figure 26 includes the glue level quantity,
accumulative consumption of glue, number of glue request cycles and consumption of glue
since reset data.
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Figure 26: Blitz production data

The ply production data screen as shown in figure 27 includes the glue level quantity,

accumulative consumption of glue, number of glue request cycles and consumption of glue

since reset data.
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Figure 27: Ply production data
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Line spacing should be 1.5

The tail production data screen as shown in figure 28 includes the glue level quantity,
accumulative consumption of glue, number of glue request cycles and consumption of glue
since reset data.
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Figure 28: Tail production data HM/ screen

The production data as required by the FDS enables production and logistics to monitor glue
consumption on the lines.

4.4 Flow sensor configuration
The SM8100 magnetic flow sensor volumetric flow per pulse was configured supported by the
manufacturers manual as shown in figure 29. Setting 10.3.3 was set to 0000.1 litre.

This extract from a datasheet is
10.3 Settings for consumed quantity monitoring .nnecessary and should have been simply

10.3.1 Quantity monitoring by pulse output (OUT1)

» Select [ou1] and set ImP.

> Select ImPR] and set YES.

P Select I[mPS] and set the volumetric flow quantity at which 1 pulse is provided (—
10.3.3).

explained and cited.

Figure 29: Quantity monitoring pulse output configuration {IFM, 2020)

In the program FC320 the pulse input signifies 0.1 litres and is added until the desired value
level of water in the ply tank is reached as shown in figure 30
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1 =Nl UT p=NN379

Figure 30: Water flow sensor logic

The SU7000 ultrasonic flow sensor volumetric flow quantity per pulse was configured aided by the
manufacturers manual as shown in figure 31. Setting 10.3.3 was set to 0.0001litre.

> Select [OU1] and set [ImP]. UU I
P Select [ImPS] and set the volumetric flow quantity at which 1 pulse is
provided (— 10.3.3 Setting the pulse value). T
> Select [ImPB] and set [YES]. _ _ _ L mPS
> Pulse repetition is active. Output 1 provides a counting pulse each time I m PFJ
the value set in [ImPS] is reached.

Figure 31: Quantity monitoring pulse output configuration for SU7000 flow sensor (IFM, 2014)

In FC320 the pulse input signifies 0.1 litres and is added until the desired value level of ply
glue is reached as shown in figure 32.
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THEREFORE 10

OUT p=Mw381

Figure 32: Ply flow sensor logic

The same parameter is set on the tail glue SU7000 sensor and added the output is

configured in FC321 as shown in figure 25.
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Figure 33: Tail flow sensor logic
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4.5 Project management
The Gantt chart was invaluable to the project management and planning of the project. The

tracking and monitoring of the Gantt chart enabled project manager to see progress and
feed back to stakeholders. Milestones showed key aspects of the project deliverables from
the design and implementation phases. Labour shortages was apparent during the design
and implementation phase as production demand sometimes outweighed project priority.
The final milestone has not yet been achieved as the operating instruction nor the operator
training has been provided. The Gantt chart comparing the projected and actual times is
shown in figure 34.
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Figure 34: Project Gantt chart comparing projected and actual time of project stages.
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5 Testing and results

The test plan as established in assignment 1 was the basis of the system testing. The

conformity tests are shown in table 5.

Table 5: Conformity test results

Excellent evidence, though this table should be in the appendix

The selector

Reference | FDS Description of | Expected Actual result | Appendix | Pass/fail
Reference | test result reference
CT1 1.1 Profibus In Simatic | The /0 | 9.3 Pass
communication | Manager modules and
software the | HMI was
IO modules | added and
and HMI | discoverable
should be | in the
discoverable | network
in the | view.
network.
CT2 14 Automatic/ On the HMI | The user | 9.4 Pass
manual mode | the user | selected
selection selects manual
manual mode and
operation. the user was
This in turn | able to
latches into | operate in
position. The | manual
mode mode. In
selection on | automatic
the screen | mode  the
clearly shows | system
manual operated in
operation. automatic
The operator | mode.
selects
automatic
operation.
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latches into
automatic
mode. The

HMI  clearly
states
automatic
operation.
CT3 1.7 Flow sensors | All flow | The flow | 9.5 Pass
manufacturer | sensors are | sensor  on
manufactured | the station
by IFM. are IFM
SU7000 and
IFM 8100.
CT4 1.8 Electrical A voltmeter | With the | 9.6 Pass
supply and | will measure | isolator in
lockable the supply | the locked
isolation point | voltage. With | positon a
the isolator in | voltage
the ON | proving unit

position: The
readings
should be
Phase-
Neutral =
230V
Phase-Earth
=230V
Neutral-

Earth

=0V

With the
isolator in the
OFF position
alock must be
applied. The
isolator

was used
and no
voltage was

present.
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cannot be
energised

with the lock
in  position.

The readings

should be
Phase-
Neutral

=0V
Phase-Earth
=0V

Neutral -
Earth =~ 0V

CT5 1.9 Stability of | The machine | The N/A Pass

machine is subject to | machine is
moderate sturdy and
force and the | cannot  be
integrity is not | moved
compromised. | without
considerable
force.

CT6 1.10 Performance The risks | The risk | 9.7 Pass
level of | associated assessment
machine with the | generated

machine as | before the
per the risk | install was
assessment evaluated
and and no
performance | further risk
level were
classification | highlighted.
match that of | The date
the physical | carried out
machine. for the risk
assessment
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was

updated.
CT7 1.10 Technical CAD The CAD |9.2+9.8 | Fail
documentation | drawings  of | drawings
the  system | have been
and produced. A
schematic basic
electrical schematic
drawings are | electrical
available. The | diagram was
CAD drawing | produced
and and awaiting
schematic the Eplan
electrical software
drawings are
accurate  to
the  physical
system.
CT8 1.1 Enclosure IP | The closure | The 9.9 Pass
rating IP rating and | electrical
cable  entry | enclosure
glands and entry
conform  to | glands
IPB5 rating. conform to
IP65 rating.
CT9 1.12 Machine The The N/A Fail
operational operational operational
instructions instruction instructions
provides a | have not
detailed been
instruction on | produced.
the operation
of the
machine.
CT10 1.13 Project costs The total | The total | 9.10 Pass
spend is | spend  for
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below
£20,000

the
came
£13,225

project

in at

The functionality test was as follows.

Table 6: Functionality test results

FDS

Reference

Reference

Description

of test

Expected

result

Actual result

Appendix
reference

Pass/
fail

FT1 1.2.1

Core glue
automatic
sequence

On

glue

the core
screen
automatic
mode is
selected on the
selector. As the
tank is low
level core glue
is  requested
solenoid valve
actuated and
the

pumped from

glue is

the glue room.
The tank fills
up to until it
reaches  the
level
The
then

desired
probe.
glue is
pumped to the
core machine.

Automatic
mode was
selected. The
tank was low
so core glue
was
requested
and the core
glue solenoid
actuated and
the core glue
was pumped
from the glue
The
tank filled up
fo the tank full
The

room.

probe.
glue was then
pumped to
the core

machine.

9.1

Pass

FT2 1.2.21

1.223

Ply
automatic

glue

sequence

On the Ply/Blitz
screen

automatic  is
then
glue is

selected

neat

Automatic

was selected

the Ply
screen

on
Blitz
and neat glue

9.12

Pass
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selected and
the number of
plys entered as
3. As the tank

is empty the
tank will fill with
the desired
water level.
Then the
desired

quantity of

laminating glue
will be dosed.
The  desired
consistency

will be
established
with the

support of the
guality
department.
The remote
operator
request button
will be pressed

was selected.
The number
of ply’'s
seslected

was 3. The
tank was filled

with water

then dosed
with
laminating
glue. Through
trial and error
the desired
consistency
was
established
and agreed
with the
quality
department.
The ply glue
request
button was
pressed and

glue was sent

and the glue|to the
will be sent to | embosser
the embosser. | holding tank.
FT3 1.222 Ply/blitz On the Ply/Blitz | Automatic 9.13 Pass
1.2.23 automatic | screen was selected
sequence |automatic is|on the Ply

selected then
blitz is
selected. As
the tank is
empty the tank

Blitz screen
and blitz was
selected. The
tank was filled
with Blitz. The
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will fill with the

desired

ply glue
request

guantity of | button  was
Blitz. The | pressed and
remote glue was sent
operator to the
request button | embosser
will be pressed, | holding tank.
and the glue

will be sent to

the embosser.

FT4 1.2.3 Pick up | On the pickup | Automatic 9.14 Pass
glue glue screen | mode was
automatic | automatic selected on
sequence mode is | the pick up

selected. As | glue screen.
the tank is | The solenoid
empty the tank | actuated and
fill up until it |the pump in
reaches the | the glue room
high level | started. The
probe. The | tank filled up
pickup glue is | until it
pumped over | reached the
to the rewinder | tank full
and controlled | sensor. The
by the paper | pickup glue
machine. was then
pumped over
to the
rewinder and
controlled by
the paper
machine.

FT5 124 Tail sealer | On the tail seal | Automatic 9.15 Pass

glue screen mode was
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automatic

sequence

automatic

mode is
selected. As
the tank s
empty water is
filled into the
tank. Once the
desired volume
of water is filled
into the tank
the desired
value of tail
seal glue s
dosed into the
tank. The
request button
on the remote
panel on the
tail sealer
section of the
paper machine
is activated
and the glue is
supplied to the
tail sealer.

selected on
the tail seal
screen. The
tank was filled
with water to
the desired
value. Then
the tail glue
was dosed.
The dosing
consistency
was agreed
with the
quality

department.
The tail glue
request

button  was
pressed on
the  remote
panel and
glue was
pumped to
the tail seal
holding tank.

FT7

1.5
1.5.1

1.5.11

1512

HMI
operation

The system
loads to the
root screen
being the main
menu.

From the main
menu

navigated to
the core glue
screen back to
the main menu.

On start up
the  system
loads to the
main  menu
screen. From
the main
menu

navigated to
the core glue

screen back

9.16

Pass
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1.5.13

1.5.14

1.5.21

1.5.22

1523

1.5.24

From the main
menu
navigated to
the Ply/Blitz
screen back to
the main menu
From the main
menu
navigated to
the pick up
glue screen
back to the
main menu
From the main
menu
navigated to
the tail seal
glue  screen
back to the
main menu
From the main
menu
navigated to
the production
data screen
back to the
main menu.
From the
production
data navigate

to the
production
data ply and
back to
production
data.

to the main
menu.

From the
main  menu
navigated to
the Ply/Blitz
screen back
to the main
menu

From the
main  menu
navigated to
the pick up
glue screen
back to the
main menu
From the
main  menu
navigated to
the tail seal
glue screen
back to the
main menu
From the
main  menu
navigated to
the
production
data screen
back to the
main menu.
From the
production
data navigate
fo the

production
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From the
production
data navigate

to the
production
data Blitz and
back to
production
data

From the
production

data navigate
to the
production
data tail and
back to
production
data.

data ply and
back to
production
data.

From the
production
data navigate
to the
production
data Blitz and
back to
production
data

From the
production
data navigate
to the
production

data tail and

back to
production
data.

FT8 1.6 Machine In  automatic | Automatic 9.17 Pass
beacon mode glue is | mode was
indicator requested from | selected and

1.6.1 the glue room | glue was
the blue | requested
beacon from the glue
indicator ~ will | room.  The
illuminate. blue beacon
Once the | indicator
request is | illuminated.

1.6.2 complete the | The tank was

indicator  will

switch off.

full and the
indicator
switched off.
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In automatic
mode core glue
the glue tanks
are filled up to
the emergency
level
The

probe.

red
beacon will
illuminate and
only clear
when the tank
level is lowered
and reset cycle
is pressed on

the screen

He glue tank
was filled to
the
emergency
level
The

probe.
red
beacon
illuminator
switched on.
The tank was
pumped out
until the level
in the tank
was below
the tank full
probe. Reset
cycle was
pressed on
the HMI and
the sequence

started again.

Page 45 of 125




5.1 Flow rate issues
During testing it was noted that the flow rate would exceeing range of the ultrasonic

flow meter. The tank would exceed its dose and the consistence would be incorrect. This
occurred several times during testing. To prevent the flow rate exceeding the working range
of the sensor the ball valve was chocked back to increase the resistance to the flow. The ball
valve was chocked back quarter of a turn, and this remediated the issue. The ball valve in the

working position is shown in figure 35.

Figure 35: Tail glue ball valve chocked back to
reduce flow
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6. Evaluation of Project Outcomes

The FDS as outlined in assignment 1 had 16 deliverables that must be met to ensure project
completion. The station integrated with the glue room PLC via profibus communication
protocol to provide the input/outputs and HMI interface. The automatic glue request, storage
and delivery of core, ply/blitz, pickup and tail glue was designed implemented and tuned to
achieve optimal performance. The automatic and manual mode were simply selected on the
HMI and performed the appropriate operation. Nine HMI screen were designed and allowed
the operator to select a gluing application. Also, the facility of production data including number
cycles performed. Each tank includes a beacon that shows the operator the state of the gluing
application. The blue light signified that glue was pumping from the glue room and the red light
indicated system fault. The flow sensors used were IFM as per company standard and the
sensors were suitable to the application through configuration. A single-phase supply was
provided with a method of isolation. The station was fixed and stable on the line. Each tank
incorporates an emergency level probe to prevent the tank from overflowing. The electrical
enclosure is IP65 rated and suitable for the production environment. The risk assessment for
the system was reviewed and no additional risks were highlighted and the PLr categorisation
a was attained. The technical data included the CAD diagram of the system, the electrical
schematic diagram of the system and the P&ID diagram. The CAD diagram and the P&ID
were completed. The schematic electrical diagram was drawn by hand and has started to be
produced in a digital format. The unavailability of the EPlan electrical CAD was frustrating.
The operating instruction for the station have started to be drafted however have not been
complete due to time constraints. The total spend for the project so far has reached £13,225
which is £6,775 below the budget of £20,000. The implementation and commissioning has
been complete however the supporting documentation has not been completed therefore the

project cannot be completely signed off.
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7. Conclusions and Recommendations

To conclude 13 out of the 16 deliverables outlined in the FDS have been achieved with
satisfactory test results. The project as a whole was a success however the supporting
documentation must be compiled to complete the project.

During performance testing it was noted when production would exchange from blitz to ply
and vice versa the tank would involve the operators flushing the tank before filling the tank
with the required glue. A separate ply and blitz holding tank would improve change over times
and reduce waste. The ply/blitz adhesive has a single ultrasonic flow sensor and a solenoid
directs which adhesive to go in the tank. A separate ultrasonic flow sensor for blitz and neat
would be beneficial. The ply and tail glue water supply is monitored by a single magnetic flow
sensor and directed to the desired tank by solenoid valves. Only one tank can be filled at a
time with water and this is governed by the ladder logic. It would be of benefit if two magnetic
flow sensors were implemented on the water supply so both tanks could be dosed at the same
time to prevent a possible bottleneck. The legacy PLC requires upgrading and profinet
communication would be of benefit. Profibus is proven however profinet is faster and provides
more reliable communication and capabilities. The flow rate was reduced in the commissioning
stage to prevent the sensor going over range. This work around works presently however a
better solution such as a larger quantity flow sensor or a method of flow control could be
implemented.
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your design process.
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9.2 Program
The glue request function call networks are as follows:

[Wetwork: 2 GLUE REQUEST UKO8 - LINE 1 NODE 8 (CORE GLUE)
M130.4
ED.2 E0.O E0.3 M130.0 M130.1 SR A%4.2
i 4 it it i e O—
M130.0 E93.1 M130.3
A i | —O—
AD.0 MO0.0
1L 1L
1T 1 r
ED.1
Al.3
M130.2
1L
1
E93.2
ES3.3
Symbol information
EO0.2 I10_2_CPU_SLOTS CPU: Pump 1 automatic control
E0.0 10_0_cPu_SLOTS CPU: Pump 1 run
EO.3 I0_3_CPU_SLOTS CPU: Pump 1 run test
M130.0 M130_0_SLAVESO SLAVE 80: CORE GLUE - MAN=1 AUTO=0
M130.1 M130_1_SLAVEBO SLAVE 80: CORE GLUE START BUTTON
E93.1 193 1 SLAVEBO_SLOT2 SLAVE 80: CORE L8 GLUE REACHED LOW PROBE WHEN INPUT = (
A0.0 Q0_0_CPU_SLOTE CFPU: Pump 1 running
M0.0 ALW_OFF Bit sempre a 0
EO0.1 I10_1_CPU_SLOTS CFPU: Pump 1 overload
Al.3 Ql_3_CPU_SLOTE CPU: Glue low level contact
M130.2 M130 2 SLAVESO SLAVE 80: CORE GLUE STOP BUTTON
E93.2 193_2_SLAVEBO_SLOT2 SLAVE 80: CORE L8 GLUE REACHED MAX WHEN INPUT = 0
E93.3 19373 SLAVEB0_SLOT2 SLAVE 80: CORE L8 GLUE HAS REACHED EMERGENCY WHEN IN = 0
M130.4 GLUE_CORE_REQ_N8 REQUEST CORE GLUE FROM N8 ON PANEL
A94.2 ©94_2 SLAVES(0 SLOTEé SLAVE 80: HL3 LINE 8 CORE GLUE LAMP ON (RUNNING)
M130.3 M130_3_sLAvESD SLAVE 80: CORE GLUE LINE 8 ON
|.‘tecwo:k: 3 GLUE REQUEST UK(0E - PICKUP GLUE REQUEST
M73.4
E10.2 E10.3 M73.0 M73.1 =3 Al04.2
i 4 it { Q {—
M73.0 E103.1 M73.3
4 { | ——
E10.0
— }
I | S
M73.2
1L
1T
E103.2
E103.3
1t
Symbol information
E10.2 110_2_SLAVE3_SLOT2 SLAVE 3: AUTOMATIC CONTROL OF PICKUP GLUE PUMP
E10.0 110_0_SLAVE3_SLOT2 SLAVE PICKUP PUMP OVERLOAD INPUT
E10.3 110_3 SLAVE3 SLOT2 SLAVE 3: PICKUP PUMP TEST SWITCH TOGGLE ON
M73.0 M73_0_SLAVEED SLAVE 80: PICKUP GLUE - MAN=1 AUTO=0
M73.1 M73_1_SLAVEED SLAVE 80: CORE GLUE START BUTTON
E103.1 1103 _1 SLAVES8O_SLOT14 SLAVE 80: PICK L8 GLUE REACHED LOW PROBE WHEN INPUT = 0
M73.2 M73_2 SLAVEE0D SLAVE 80: PICKUP GLUE STOP BUTTON ON PANEL
E103.2 1103_2_SLAVES80_SLOT14 SLAVE 80: PICK L8 GLUE REACHED MAX WHEN INPUT = 0
E103.3 1103_3_SLAVES0_SLOT14 SLAVE 80: PICK L8 GLUE HAS REACHED EMERGENCY WHEN IN = 0
M73.4 GLUE_PICKUP_REQ N& REQUEST PICKUP GLUE FROM N8 ON PANEL
Al04.2 Q104_2_ SLAVES0_SLOT18 SLAVE 80: HL3 LINE 8 PICKUP GLUE LAMP ON (RUNNING)
M73.3 M73_3_SLAVESD SLAVE 80: PICKUP GLUE LINE 8 ON
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Network: &
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DBB26 . DR TOTAL ON TANK 22 (LINE 8

DB321.DENG

826.DBD12

FROM U
NUMBER OF CYCLES CARRIED OUT

SUNFTION K 22
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11 CONVERT CEN

"
M375.0 M374.2 M128.0 T
— | 1t {¥) a4 ENO
08827 .0800 41Nl OUTp=0B827.0800

08320 .08N4 —gIN2

D8 320, DENG =fIN2

T GLUE NEEDED
ON TANK 22 (LINE 8

OF NUMBER OF FILLI

oes27v.

OUT = DBD12

',
=1
1

RE RESET
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TANKE

p=D8320.06WE

sempre a 1

MIX FOR FLY 1
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Sysbol information
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The Pump function call is as follows:

[3:9‘_-..-.::

FOR
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Network: 4 CPU: L FOR NEAT PLY GLUE FROM UKOE&

Symbol information
M374.2

EO0.5

MADE PLY

2 overload

= NEAT GLUE NEEDED

SLAVE B0: PICK UP Pump running for line 8
M29.7

E10.0 .4 R
] o
|/‘| v —-—
M73.4
l/'

I

Symbol information

10 I10_0_SLAVE3_SLOT2
GLUE_PICKUP_REQ N8
SR_PICKUP_PUMP_R

PUMP OVERLOAD INPUT
N8 ON PANEL
FROM N8

Network: € CPU: CALL FOR TAIL GLUE FROM U

M31.1
M355.0 5]

| L

1k @
Symbol information
El.1l I1_1 C?L‘_SLOTS CPU: Pump 3 overload
M355.0 SR_ REQ LB REQUEST T. GLUE FROM UKOB
M31.1 SR_TAIL_PUM | N8 SR TAIL PUMP - CALLED FRi N8B
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Ply tank cycle FC240 is as follows:

OPEN

Symbol information
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Water valve maximum time opened for

T212
MO.1 M375.0 M376.1 A96.2 M376.2 S EVERZ M376.2
) ]l | ] L ] L i . o
1 1 1r 1F 14 o ofF—<s>—
S5T#10M —TH DUAL |-
- DEZ |-
Symbol informati
MO.1 ALW_ON Bit sempre a 1
M375.0 REQUEST PLY GLUE FROM UKO8
M376.1 i . WAIT_| WAIT FOR WATER ON PLY LINE B TANK
A96.2 Q96_2_SLAVESO_SLOT11 UKOS8 - PLY - WATER VALVE
M376.2 PLY_WATER_MAX_T_L8 PLY LINE 8 = WATER - MAXIMUM TIME REACHED
T212 T212 PLY L8 - WATER - MAXIMUM TIME REACHED

[wetwork: S

Water Valve - Level OK reached - CLOSE Valve

M376.3
M375.0 M376.1 M376.2 M375.6 M376.3 R
|| { b % || A o
Hf"S 2 MITT.4 =R
!
1T
1l information
M375.0 SR_PLY_REQ_L8 QUEST PLY GLUE FROM UKO08
M376.1 PLY_WATER_WAIT WAIT FOR WATER ON PLY LINE 8 TANK
M376.2 PLY_WATER_MAX_T PLY LINE B = WATER = MAXIMUM REACHED

PLY WATER_REACHED L8 DESIRED WATER LEVEL REACHED PLY
PLY_WATER_LVLRCH_L8
PLY_GLUE_END_L8

LUE TANK UKOB
UKO8 = PLY = WATER = LEVEL REACHED = CLOSE VALVE
UKO8 - PLY - GLUE END

[setwozk: €

Water Valve = Closed

M376.4
M375.0 M376.3 A96.2 M376.4 R
t i | i1 4 o
MI7T.4=R

Symbol information
M375.0 SR_PLY_REQ_L8 REQUEST PLY GLUE FROM UKOB
M376.3 PLY_WATER_LVLRCH_L8 UKO8 = PLY = WATER = LEVEL REACHED = CLOSE VALVE
A96.2 Q96_2_ SLAVESO0_SLOT1l UKO8 - PLY - WATER VALVE
M376.4 PLY_WATER_VLVCLO L8 UKO8 = PLY = WATER VALVE CLOSED
M377.4 PLY_GLUE_END L8 UKO8 - PLY - GLUE END
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|Wetwork: 8 Glue Pump = START
M376.5
7 7 7
4375.0 M376..4 M376.5 —
1F 1 it 3 or
M3T7.2-R
1l information
M375.0 SR_PLY_REQ REQUEST PLY GLUE FROM UKO8
M376.4 UKOB - PLY - WATER VALVE CLOSED
M376.5 UKO8 - PLY - GLUE PUMP START
M377.2 UKQOB = PLY = GLUE LEVEL REACHED CLOSE VALVE

I.\'er_\-'o:k: 9

M376.6
M375.0 M376.5 AD.1 EO.4 SR
L 11 1l 1L Q
r 10 17 U
MO.0 M3IT7.2 4R
1A
Ll
Symbol information
M375.0 SR_FLY REQ_LQ REQUEST PLY G FROM UKO0B
M376.5 PLY _PUMP_START_L8 UKOB - PLY - GLUE PUMP START
A0.1 Q0_1_cPu_SLOTE CPU: Pump 2 running
E0.4 10_4_CPU_SLOTS CPU: Pump 2 run
M0.0 ALW_OFF Bit sempre a 0
M376.6 P! E_PUMP_ON_L8 UKOB = PLY = GLUE PUMP ON
M377.2 f_L8 UKO8 - PLY - GLUE LEVEL REACHED CLOSE VALVE
Network: 10 Comment
------------------------------- NOTA BENE== === mmmmmn oo o

Glue Valve Manage

|Metwork: 11 Glue valve - OPEN
M376.7
M375.0 M376.6 M376.7 =R
[ |} 4 s ol
M377.2

Symbol information

M375.0 SR_PLY REQ__LS
M376.6 PL

M376.7

M377.2

REQUEST PLY GLUE FROM UKO08

UKQ8 = = GLUE PUMP ON
UK08 = PLY - GLUE VALVE OPEN
L8 UKO8 - PLY - GLUE LEVEL REACHED CLOSE VALVE
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M177.0

0 W376.7 A96.1 W377.0 W
it 1t 1A 5 "
1 LI Ll "

OFEX (MAIT)
L REACHED Clost

[setwork: 13 Maximum Timer for glua valve to ba cpened on UKDT PLY

REQUEST PLY CLUE FROM UKOS
L8 UKOS - PLY - GLUE VAL
CLUE

FENN
SLOT'

OFEN (WAIT)

PLY L8 CLUE STOP_ RMI

VALVE MAXINUM TIME REACHED
UM TIME REACHED

[#etwork: 14 - CLOSE Valve

M37S. M177.0 M377.1 M3175.7
L L 1A i
¥ 1 vr 1F

CESIRED GLUE
M177.2 PLY_CLUE_CLOSE VIV L8 UKO8 - PLY - -
M177.3 PLY CLUE PUMP OFF L8 UKDE - PLY - CLUE PUMP TURN OFF

135 - Closed - Clué pump turn OFF
M3177.3
I75.0 MavTT.2 A96.1 3
L 11 1A -
L LI L} - -
S5THM =TH CUAL =
-+ DEZ |-
L REQUEST PLY CLUE FROM UKOS

CLOS:

PLY CLUE ;:E:'S VLV L8 UKQO8 - PLY - GLUE LEVEL REACHED
96 1 = PLY = CLUEL VALVE
1Y 1

E_PUMP OFT LA
‘, ;}._’EiL"‘Z’L!

CLUE PUMP TURN OFF
- PLY - GLUE END

"
[
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SEQUENCE
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Ply valve control

[wetwork: 1 SLAVE B0 - WATER VALVE |
M375.0 M376.0 M376.3 A96.2
I { | i1 {>—

8 1 information
M375.0 SR_PLY_REQ_L8 REQUEST PLY GLUE FROM UKOS
M376.0 PLY_WATER_REQ_LS REQUEST FOR WATER ON PLY LINE B TANK
M376.3 PLY_WATER_LVLRCH L8 UK(O8 - PLY - WATER - LEVEL REACHED - CLOSE VALVE
A96.2 Q96_2_SLAVESO_SLOT11 UKOS8 = PLY = WATER VALVE
[Fetwork: 2 UK08 - PLY - GLUE VALVE |
| M375.0 M376.7 M377.2 A96.3
J
1

N
I .

Symbol information

M375.0 SR_PLY_REQ_L8 REQUEST PLY GLUE FROM UK08
M376.7 PLY_GLUE_VIV OPEN_L8 UKO8 = PLY = GLUE VALVE OPEN
M377.2 PLY_GLUE_CLOSE_VLV_L& UK08 - PLY - GLUE LEVEL REACHED CLOSE VALVE
A96.3 Q96_3_SLAVEBO_SLOT11 UKD8 - PLY = GLUE VALVE
[setwozk: 3 UKOS - PLY - MEAT GLUE VALVE SELECTED ON INCOMING TO GLUE SYSTEM
M374.2 A98.1
t {—

Symbol information

M374.2 SR_PLY NEAT L& SELECTICN MADE PLY GLUE TANK = NEAT GLUE NEEDED
A%8.1 GBS_l__SLA'J’ZED__SLOTlB UKO8 = PLY = NEAT GLUE VALVE SELECTED ON INCOMING TO GLUE SYSTEM
lh’e[h‘otk: 4 UKO08 - PLY - GLUE VALVE SELECTED ON INCOMING TO GLUE SYSTEM I
M374.3 A98.0
1 { >
¥

Symbol information

M374.3 SR_PLY_BLITZ_L8 SELECTION MADE PLY GLUE TANK - BLITZ GLUE MEEDED
A98.0 Q98_0_SLAVEB0_SLOT13 UK08 - PLY - BLITZ GLUE VALVE SELECTED ON INCOMING TO GLUE SYSTEM
|Metwork: 5 UKO8 - PLY 1 - AGITATE VALVE / MIXER MOTOR |

A96.0
(> |
M0.1
Symbol information
M375.0 SR_PLY_REQ_L8 REQUEST PLY GLUE FROM UKOS&
T214 T214 PLY - LINE 8 - GLUE - EXTENDED TIMER AGITATE AFTER GLUE REQUEST
MO.1 ALW_ON Bit sempre a 1
A96.0 Q96_0_SLAVEBO_SLOT1l1 UKOE - PLY - MIXER VALVE
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Symbol information

N

~
=
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Ply levels FC320

LEVEL FOR WATER ON PLY 1

Symbol information

M376.0 PLY_WATER_REQ
E92.2 L

M37
MNW379

TANK UKO8

empre a
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MIX FRON BMI

ATER DOSED FOR PLY CLUE

VALVE OPEN
DOSED

J=MM381

dalay lina 8

FRON UKOB

( FROM HMI
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[Betwork: §

M3I74.2
—

08320, 0EN0 =fINL

QUT |- 08320. DEW4

DB320.DENZ
DB320.DEME

|Metwork: 10 NUMBER OF

MI74.2 =Y WV

D&320.08wW0 -

OUT j= 08220 . DBWE

= NEAT CLUE NEEDED

NUMBER OF PLYS

CHF ==l

ool

Bo—-iN QUT J=D08320.08W4

ANK - NEAT CLUE NEEDED
DB120.0EMNO i 8
DBI20.DEWZ LY UKDE L ERMIX L8 WATER MIX FOR PLY
DBI20.DEMS YU L CLL X [8 CLUE MIX FOR PLY 1
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Network: 12 NUMBER ©

EN ENO fr———

= DB320 . DB 2

NEAT CLUE NEEDED

GLUE NEEDED

DB _PLY UXO®

14 RED LICHT ALARM

LEVEL PRCBE (TRUL
VALVE MAXIMUM TIME
e ISSUE WITH SYS
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Tail tank cycle FC241

WATER

I)h_-t_'.'c: k: 3 Water valve cpened - wait level

M356.0 AlD6.2
1k 11 L
1T LI

Symbol information
M355.0 SR_TAIL

FROM UKOS8

TAIL
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|Netuoxk: 4 Water valve maximum time opened for

T139
MJIS:j.C M3}5I6.1 AIIGIS.Z H_:SS.2 S_EVERZ M356.2
1 F 1T 1F i/t of—<s>—
SSTHLOM -{TW DUAL |-
DEZ |-
Symbol information
MO.1 ALW_ON Bit sempre a 1
M355.0 SR_TAIL_REQ L& REQUEST TAIL GLUE FROM UKOS8
M356.1 TAIL_WATER WAIT_L8 WAIT FOR WATER ON TAIL LINE § TANK
Al06.2 QLOE_2_SLAVES0_SLOT23 UKOS8 = TAIL = WATER VALVE
M356.2 TAIL_WATER MAX_T_L8 TAIL LINE 8 - WATER - MAXIMUM TIME REACHED
T139 T139 . TAIL LE = WATER = MAXIMUM TIME REACHED
I}Ietum’k: 5 Water Valve - Level OK reached - CLOSE Valve
M356.3
M355.0 M356.1 M356.2 M355.6 SR
: I} A X 3 E
M356.2 A
11
1
1 information
M355.0 SR_TAIL_REQ_ L& REQUEST TAIL GLUE FROM UKOS8
M356.1 TAIL_WATER WAIT_L8 WAIT FOR WATER ON TAIL LINE 8 TANK
M356.2 TAIL_WATER_MAX_T_L8 TAIL LINE 8 - WATER - MAXIMUM TIME REACHED
M355.6 TAIL_WATER_REACHED L8 DESIRED WATER LEVEL REACHED TAIL GLUE TANK UKO08
M356.3 TAIL_WATER_LVLRCH_ L8 UKO08 - TAIL - WATER - LEVEL REACHED - CLOSE VALVE
M357.4 TAIL_GLUE_END_L8 UKO8 = TAIL = GLUE END
|Netuo:k: & Water Valve - Closed
M355.0 M356.3 Al06.2
11 11 ]
1T L) 1/‘
REQUEST TAIL GLUE FROM UKOS
» | . LVLRCH_L8 UK0S8 - TAIL - WATER - LEVEL REACHED - CLOSE VALVE
Al06.2 Ql06_2_SLAVES0_SLOT23 UKOS8 - TAIL = WATER VALVE
M356.4 TAIL_WATER VLVCLO L#§ UKOS8 - TAIL - WATER VALVE CLOSED
M357.4 TAIL_GLUE_END_L8 UKO8 = TAIL - GLUE END
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|,‘.‘et|.'nri: 8 Glue Pump - START

-4 W
- i
o

M356.4
1L
17

M356.5
R

S

Symbol information

M355.0 SR IL_REQ_LS REQUEST TAIL G FROM UK08
UKQO8 = TAIL = WATER VALVE CLOSED
UKO08 - TAIL - GLUE PUMP START
UKQO8 = TAIL = GLUE LEVEL REACHED CLOSE VALV
M356.6
.0 M356.5 A0.2 =
I |
| | | | <
MO.0 M357.2 R
.

Symbol information

M355.0 SR_TAIL_REQ L8 REQUEST TAIL G FROM UKO0S
M356.5 TAIL_GLUE_PUMP_START_L8 UK08 - TAIL - JE PUMP START
AD.2 Q0_2_cPu_SLOT CPU: running
EL.0 I1_0_CPU_SLOTS r
M0O.0 sempre a 0
M356.6 UKQ08 = TAIL = GLUE PUMP ON
M357.2 UK08 - TAIL - GLUE LEVEL REACHED CLOSE VALVE
I‘..’etue:k: 11 Glue Valve - OPEN
M356.7
H?SE\.C u..:s::_s SR
1T 1T o eF
2 =R

Symbol information
M355.0 SR_TAIL_REQ_LS ST TAIL GLUE FROM UKOB
M356.6 TAIL GLUE_PUMP_ON_ L8 UKC = TAIL - 1P ON
M356.7 TAI UE_VLV_OPEN_L8 UK08 - TAIL - GLUE VALVE OPEN
M357.2 TAI UE_CLOSE_VLV_L8§ UKO8 - TAIL = UE LEVEL REACHED CLOSE VALVE
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|Netun:k: 12 Glue Valve openad - wait level
M357.0
M355.0 M356.7 AlD6.3 M357.0 SR
| 1L 11 1
11 LI +—r Q
M357.2-m

Symbol informati

on
SR_TAIL_REQ_ L8

M355.0 REQUEST TAIL GLUE FROM UKO0S
M356.7 TAIL_GLUE VLV OPEN_LE UK(O8 = TAIL = GLUE VALVE OPEN
Al06.3 Q106_3_sSLAVES0_SLOT23 UKO8 = TAIL - GLUE VALVE
M357.0 TAl GLUE_VLV_OPENW_L8 UKO8 - TAIL - GLUE VALVE OPEN (WAIT)
M357.2 TAl GLUE_CLOSE_VLV_L8 UKO8 - TAIL - GLUE LEVEL REACHED CLOSE VALVE
|3etu0:k: 13 Maximum timer for glue valve to be opened on UKO7 PLY
Ti38 M357.1
M355 M357.0 AL06.3 M357.1 S EVERZ R
1| 1t 1L | =
11 1F 11 i El
S5T#LOM —{TH DUAL = M353.2 -
by 3 DEZ |-

Symbol information

M355.0 SR_TAIL REQ L8 REQUEST TAIL GLUE FROM UKO0B
M357.0 TAIL_GLUE_VLV_OPENW_L8 UKO8 - TAIL - GLUE VALVE OPEN (WAIT)
AlD6.3 Ql06_3_SLAVESBO_SLOT23 UKO8 = TAIL - GLUE VALVE
M357.1 TAIL_GLUE MTIME VLV L8 UKO8 - TAIL - GLUE VALVE MAXIMUM TIME REACHED
T138 T138 TAIL = L8 = GLUE = MAXIMUM TIME REACHED
M353.2 TAIL_L8_GLUE_STOP_HMI STOP TAIL L8 GLUE MIX FROM HMI
INeLHD:k: 14 Glue Valve - Level OK reached - CLOSE Valve
M357.2
M355.0 M357.0 M357.1 M355.7 M357.2 SR
it i} i i A B
M357.1 M357.3-R
R T

Symbol information

M355.0 SR_TAIL_REQ_L8 REQUEST TAIL GLUE FROM UKOS
M357.0 TAIL GLUE_VLV_OPENW_LE UKO8 - TAIL - GLUE VALVE OPEN (WAIT)
M357.1 TAIL_GLUE_MTIME VLV_L8 UKO8 = TAIL - GLUE VALVE MAXIMUM TIME REACHED
M355.7 TAIL_GLUE REACHED L§ DESIRED GLUE LEVEL REACHED TAIL GLUE TANK UKO08
M357.2 TAIL_GLUE_CLOSE_VLV_L8 UKO08 = TAIL - GLUE LEVEL REACHED CLOSE VALVE
M357.3 TAIL_GLUE_PUMP_OFF_L8 UKO8 = TAIL - GLUE PUMP TURN OFF
Network: 15 Glue Valve - Closed - Glue pump turn OFF I
M357.3 T128
M355.0 M357.2 Al06.3 M357.3 SR 5 vine |
I 11 | 1 s —
r 1 F i 4 Q
MIST. 4R S5THSM T DUAL |-
-1 DEZ |-
Symbol information
M355.0 SR_TAIL_REQ L8 REQUEST TAIL GLUE FROM UKO8
M357.2 TATL_GLUE_CLOSE_VLV_L8
A106.3 Q106_3_SLAVERO0_SLOTI3
M357.3 TAIL_GLUE_PUMP_OFF_LS
M357.4 TAIL_GLUE_END_L8
T128 T128

UKO08
UK08
UKO08
UKO08

TAIL

= TAIL
= TAIL
= TAIL
= TAIL

= LINE

8

GLUE LEVEL
GLUE VALVE
GLUE PUMP TURN OFF
GLUE END

REACHED CLOSE VALVE

= GLUE - EXTENDED TIMER AGITATE AFTER GLUE REQUEST
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|wetwork: 16 Glue Valve - END

REQUEST TAIL GLUE FROM UKOS8
UKOE - TAIL - GLUE PUMP TURN OFF
CPU: Pump 3 run

UKO8 = TAIL = GLUE END

UKO& = TAIL - GLUE END COMPLETED

Network: 19 Comment

Mixer Valve Management

M355.0 M355.5

1 information
b .0 SR_TA.'.'__F.EQ_LQ REQUEST TAIL GLUE FROM UK0S8
M355.5 TAZL_GLUE_E.‘-‘SED_LS TAIL GLUE ON LINE 8 HAS ENDED THE SEQUENCE

|xetna:h: 20 ok to End

T129
5_SEVERZ
e ol

S5T#T50MS —TW DUALP

M355.5-R DEZ |-

¥

REQUEST TAIL GLUE FROM UKOE
, END_L8 UKQ8 = TAIL - GLUE END
LUE_END_COMP_L8 UKO8 = TAIL = GLUE END COM
9 End of cycle TAIL delay line 8

55.5 TAIL_GLUE_ENDED_L8 TAIL GLUE ON LINE 8 HAS ENDED THE SEQUENCE

EHoEEER
L v L L L
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[Fetwork:

22

RESET

wn

M356.0

{r)—

M356.1

(r>—
M356.2
—————r>—
M356.3
——
M356.4
—(R)—'

M356.5

M356.6

GLUE_END_COMP_|
8_GLUE_STOP_H
WATER_REQ_LS

Uxos - L=
STOP TAIL L8
REQUEST FOR WATER

GLUE E

COMPLI

GLUE MIX FROM HMI
ON TAIL LINE

WATER_WAIT L8 WAIT FOR WATER ON TAIL LINE 8
WATER_MAX T TAIL LINE 8 - WATER - MAXIMUM TIME REACHED
UKO8 - TAIL - WATER L REACHED - CLOSE VALVE
UK08 - -
UK08 - -
UK08 - - GLUE
ux08 - - GLUE %
UK0E - = GLUE VI (WAIT)
ux08 - - GLUE ¥ MAXIMUM TIME REACHED
08 - - GLUE EACHED CLOSE VALVE
¥ X 08 - - GLUE TURN OFF
IL_GLUE_END_LS 08 - - GLUE
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Ih‘et\.‘n:l.: 24 Sequence Completed - Ready for next mix

REQUEST TAIL GLUE UKO8

WATER_REQ REQUEST FOR WATER ON L LINE 8 TANK
WATER_WAIT_L8 WAIT FOR WATER ON
WATER_MAX T LB TAIL LINE B =

UKQg - = REACHED - CLOSE VALVE
UKOE8 = - CLOSED

UKQg - - PUMP START

UKO8 = T - PUMP ON

uxog - -

UKO8 = = GLUE VALVE OPEN (WAIT)

uUxog - - E MAXIMUM TIME REACHED
UKO8 = - REACHED CLOSE V. E
UKog - = GLUE PUMF TURN OFF

UKO8 = = GLUE END

UKOE - = GLUE END COMPLETED

Ready to start a n pix on TAIL LINE 8
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Tail valves FC182

|!-‘elt|-'c:rl: 1 SLAVE B0 - WATER V|

Symbol information
M355.0 SR_TAIL_REQ L8 REQUEST TAIL GLUE FROM UKOB
56.0 TAIL_WATER_REQ L8 REQUEST FOR WATER
S6.3 TAIL _WATER_LVLR UKO& = TAIL = WATER =
A106.2 Q106_2_SLAVE! UKOS8 - TAIL - WATER

CLOSE VALVE

|:.'éu.-c:x: 2 UKO8 -

| M355.0 M356.7 M357.2 A106.3
it it 14 {—

OPEN
REACHED CLOSE VALVE

TAIL_GLUE VLV_OPEN_
TAIL_GLUE_CLOSE_'
Q106_3_SLAVESO_SLO

L = GLUE

Network: 3 UKO8 - PLY 1 - AGITATE VALVE / MIXER MOTOR

=

Symbol information
M355.0 SR_TAIL_REQ_L8 REQUEST TAIL GLUE FROM UKOS
12 TAIL - LINE 8 - GLUE - EXTENDED TIMER AGITATE AFTER GLUE REQUEST

Ql06_0_SLAVES0_SLOT23 UKOE - TAIL - MIXER V.
T98 UKQ8 TAIL CARLO FUSS
TS UKO8 TAIL CARLO FUSS
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- A 1t } ———
s | e

Symbol information

TA
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Tail level FC321

Network: 1 DESIRED LEVEL FOR WATER ON TAIL LINE 8 TANK
M356.0 E92.2 M355.2 700 T
1 ] L L) - -
r 1 F (7} N ENO
1 —fni oUT [-MN359
MW359 SIN2

Symbol information

M356.0 TAIL_WATER_REQ_L8 REQUEST FOR WATER ON TAIL LINE B TANK
E92.2 196_2 SLAVES0_SLOT2 0.1 LITRE OF WATER DOSED TO GLUE TAMK UKO8
M355.2 WATER_LITRE_L8 TAIL PULSE
MW359 L8_WATER_DOSED NUMBER LITRES OF WATER DOSED FOR TAIL GLUE LINE §
Network: 2 COMPARE THE LEVEL WITH THE DESIRED LEVEL
MO0.1 [ CHE SoR ] M355.6
S O
MW359 JINL
DB321.DEW2 ={IN2

Symbol information
MO.1

i ALW_ON Bit sempre a 1
MW359 TAIL_L8_WATER_DOSED NUMBER LITRES OF WATER DOSED FOR TAIL GLUE LINE 8
DB321.DBW2 “DB_TAIL_UKOS8_LEVELS" .WATERMIX_LE WATER MIX FOR TAIL LINE 8
M355.6 TAIL_WATER_REACHED LE DESIRED WATER LEVEL REACHED TAIL GLUE TANK UK08

Network: 3 RESET WATER DESPENSED LEVEL
T129 v )
| } N ENO
M355.0 N354.0 o OUT |- 18359
—At—Le)>—
M353.2
] |
1T

Symbol information
129 T129

T End of cycle TAIL delay line B8

M355.0 L REQUEST TAIL GLUE FROM UKOB

M354.0 -

M353.2 TAIL_L8_GLUE_STOP_HMI STOP TAIL L8 GLUE MIX FROM HMI

MwW3i59 TA HLE_KATERWDCSES NUMBER LITRES OF WATER DOSED FOR TAIL GLUE LINE 8
Network: 4 DESIRED LEVEL FOR GLUE ON TAIL LINE 8 TANK

#4+++44++FEEDBACK PULSED FROM FLOW METER ARE PER 0.1
ARE 1

RE, THEREFORE 10 FULSES

LITHE ##tssccssssststsssstnsistnanntsn

M356.7 E92.1 M355.3 ADD I
1} it {e) EN  TENO
1 <INl OUT j=-MW361
MW3E1 ={IN2

Symbol information

M356.7 TAIL_GLUE_VLV_OPEN_L8 UK0O8 - TAIL - GLUE VALVE OPEN

ES2.1 92 SLR\;'EBC_SLOTI 0.1 TRE OF JE DOSED TO TAIL GLUE TANK UK0?
M355.3 GLUE_LITRE LB A 0.1 LITRE OF TAIL GLIE DESPENSED (PULSED)
MW3iE1 LB_GLUE_DOSED NUMBER LITRES OF GLUE DOSED FOR TAIL GLUE LINE €
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|- MW361
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Network: 9 RATIO OF TAIL SEAL GLUE TO WATER
CMP == MOVE
EN ENO
DB321.DEW0 -IN1 250 —IN QUT |-DB321 .DEW2
5-1N2 MOVE
= ENO =
SO0—IN -DB321.DEW4

Symbol information

DB321.DBW0  "DB_TAIL_UNO8_LEVELS".RATIO_TAIL_L8 RATIO OF TAIL LINE 8
.DBN2  "DB_TAIL_UK(8_ LEVELS" .WATERMIX_| WATER MIX FOR TAIL LINE 8
.DBW4  "DB_TAIL_UXO8_LEVELS".GLUEMIX_L GLUE MIX FOR TAIL LINE 8

Network: 10 25L OF WATER TO 6L OF TS GLUE

CNP ==I MOVE
N ENO
DB321.DEW0 -fIN1 250 -{IN T|-DB321.DBEW2
& =f1n2 MOVE
N ENO |-
60 —IN OUT |-DB321.DBW4

Symbol information

DB321.DBW0  "DB_TAIL_UK08_LEVELS".RATIO_TAIL L8 RATIO OF TAIL LINE

DB321.DBW2  "DB_TAIL_UKO8_LEVELS".WATERMIX WATER MIX FOR

DB321.DBW4  "DB_TAIL_UXO8_LEVELS".GLUEMIX_ GLUE MIX FOR

Network: 11 25L OF WATER TO 7L OF TS GLUE
MOVE
EN EN
DB321.DEWD -JIN1 250 1IN OUT }-DB321 .DBEW2
7-N2
N ENO =
T0-{IN QUT |-DB321.DBWY

Symbol information

DB321.DBW0  "DB_TAIL_UK08_LEVELS".RATIO_TAI
DB321.DBNW2 "DB_TAIL_UKO8_LEVELS" .WATERMIX |
DB321.DBW4 'DB_TAZL_L' Ga_LEVELS“_GLL'f_HI}(_LS

8 RATIO OF TAIL LI
WATER MIX FOR TA
GLUE MIX FOR TAI
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[wetwork: 12 25L OF WATER TO 8L OF TS GLUE

CMP ==I MOVE
EN ENO
DB321.DBW0 -fIN1 250N OUT |-DB321 .DBW2
g —fin2 MOVE
N ENO |=
80-fIN OUT |=DB321 .DBW4

Symbol information

DB321.DBW0 “DB_TAIL_UK08_LEVELS".RATIO_TAIL_L8 RATIO OF TAIL LINE 8
DB321.DBW2 "DB_TAIL UKOB_LEVELS" .WATERMIX L8 WATER MIX FOR TAIL LINE B
DB321.DBW4 "DB_TAIL_UK08_LEVELS".GLUEMIX_L8 GLUE MIX FOR TAIL LINE 8

|Nen.-ozk: 13 25L OF WATER TO 9L OF TS GLUE

MOVE
EN ENO
DB321.DBW0 —JIN1 250 1N QUT |-DB321 . DBW2
9 -fIN2 MOVE
N ENO -
90 ={IN OUT |=DB321 .DBW4

Symbol information
DB321.DBW0 “DB_TAIL_UK08_LEVELS".RATIO_TAIL_L8 RATIO OF TAIL LINE 8

DB321.DBN2  "DB_TAIL_UKO8_LEVELS" .WATERMIX_L§ WATER MIX FOR TAIL LINE §
DB321.DBW4  "DB_TAIL_UK0S8_LEVELS".GLUEMIX_L8 GLUE MIX FOR TAIL LINE 8

l}letuozk: 14 25L OF WATER TO 10L OF TS GLUE

MOVE
N ENO
DB321.DBWO —fIN1 250 418 OUT |-DB321 . DBW2
R —ovE
[EN ENO [~
100 -1 OUT [~DB321.DEWE

Symbol information
DB321.DBW0  “DB_TAIL_UK08_LEVELS®.RATIO TAIL L8 RATIO OF TAIL LINE 8
DB321.DBW2 "DB_TAIL_UKO08_LEVELS".WATERMIX_L8 WATER MIX FOR TAIL LINE B

DB321.DBW4  “DB_TAIL UK08 LEVELS".GLUEMIX L8 GLUE MIX FOR TAIL LINE 8
|Hetwork: 15 25L OF WATER TO 1lL OF TS GLUE
CMP ==1 MOVE
N ENO
DB321.DEN0 —INL 250 ={IN OUT |=DB321 . DEW2
11 N2 MOVE
N ENO P~
110 -1 OUT |- DB321.DBW4

Symbol information
DB321.DBW0  "DB_TAIL_UK08_LEVELS®.RATIO_TAIL
DB321.DBW2  "DB_TAIL_UKO8_LEVELS" .WATERMIX_

L8 RATIO OF TAIL LINE 8
WATER MIX FOR TAIL LINE 8

DB321.DBNW4 “DB_TAIL_UK(08_LEVELS".GLUEMIX_ L8 GLUE MIX FOR TAIL LINE 8
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I!{er_v;ozk; 16 25L OF WATER TO 12L OF TS5 GLUE

CMFP ==L MOVE
[EN ENO
DB321.DBWO <INl 250 <IN OUT |- DB321 .DBW2
12 q1N2 MOVE
EN ENO |-
120 -In OUT |-DB321 .DBW4

Symbol information

DB321.DBW0 "DB \-’ELS",RATIO_TAIL_LB RATIO OF TAIL E B

DB321.DBNW2 "DB_ | VELS"™ .NATERMIX WATER MIX FOR TAIL LINE &

DB321.DBW4 "DBATA:L_LTKJE_A‘ ‘J‘ELS".GLUEM!X_L GLUE MIX FOR TAIL LINE 8

Network: 17 25L OF WATER TO 13L OF T5 GLUE I

CMP ==L MOVE
EN ENO
DB321.DEW0 —{IN1 250 -IN OUT |=-DB321 .DBW2
13 4IN2 MOVE
EN ENO -
130 —1n OUT |~-DB321.DBEW4

ymbol information
DB321.DBWO0  "DB_TAIL_UKOS8_LEVELS".RATIO_TAIL_]
DB321.DBW2  "DB_TAIL_UKOS_LEVELS" .WATERMIX L8
DB321.DBW4  "DB_TAIL_UKO8_LEVELS".GLUEMIX_L8§

L8

RATIO OF TAIL LINE 8
WATER MIX FOR TAIL LINE B
LUE MIX FOR TAIL LINE 8

I!{etuo:k: 18 25L OF WATER TO l4L OF TS GLUE

CMP == MOV
{EN ENO
DR321.DBW0 =fIN1 250 -IN OUT |=DB321 . DBW2
14 -1M2 MOVE
N ENO =
140 1N OUT |=DB321 . DBW4

Symbol information

DB321.DBW0 "DB_TAIL_UKOE8_LEVELS".RATIO_TAIL L8 RATIO OF TAIL LINE 8

DB321.DBW2 "DE_TAIL_UKOB_LEVELS".WATERMIX_LE8 WATER MIX FOR TAIL LINE B

DB321.DBW4 "DB_TAIL_UKOS_LEVELS".GLUEMIX_ L8 GLUE MIX FOR TAIL LINE 8

Network: 19 25L OF WATER TO 15L OF TS GLUE |

CMP ==I MOVE
= ENO
DB321.DEW0 JIN1 250 IN QUT |-DB321 .DEW2
15 -1M2 MOVE
EN ENO =
150 ={IN QUT =DB321.DEW4

Symbol information
DB321.DBW0 "DB_TA: L_UKOE_LZ‘J‘ELS" -RATIO_TAI L_La

"DB_TAIL_UK08_LEVELS".WATERMIX L8
*DB_TAIL_UKOB_LEVELS" .GLUEMIX_L8

DB321.DBW2
DB321.DBW4

RATIO OF TAIL LINE 8

WATER MIX FOR TAIL LINE 8
GLUE MIX FOR TAIL LINE B
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Network: 20 25L OF WATER TO 16L OF TS5 GLUE

CMP == MOVE
N ENO
DB321.DEW0 -IN1 250 —IN QUT |-DB321 .DEW2
lé—IN2 MOVE
EN ENO =
160—IN OUT [~-DB321.DEW4

Symbol information

DB321.DBW0 "DB_TAIL_UKOB8_LEVELS".RATIO_TAI
DB321.DBW2  "DB_TAIL_UKO8_ LEVELS" .WATERMIX
DB321.DBW4 "DB_TAIL UK08 LEVELS".GLUEMIX_ LI

RATIO OF TAIL LI
WATER MIX FOR TA
GLUE MIX FOR TAIL LIN

Network: 21 25L OF WATER TO 17L OF TS GLUE

MOVE
N ENO
DB321.DBEW0 -INL 250 —IN OUT |~-DB321.DBN2
17 -fmm2 MOVE
N ENO =
170 ={IN OUT |=-DB321.DBW4

Symbol information

DB321.DBW0 "DB_'J.‘AZ L_UKUS_I.EVELS" -RATIO_TAI L_LS
DB321.DBW2 "DB_TAIL_UKO8_LEVELS" .WATERMIX L8
DB321.DBW4 "DB_TAI L_UKOE_LZ'.’ELS".GLL‘:HIJ(_L&

RATIO OF TAIL LINE 8
WATER MIX FOR TAIL LINE 8
GLUE MIX FOR TAIL LINE 8

Network: 22 25L OF WATER TO 1B8L OF TS GLUE

CMP ==I MOVE
N ENO
DB321.DBW0 -INL 250 1IN OUT |-DB321 .DBW2
18 -fan2 MOVE
N ENO |-
180 -{IN QUT |~DB321.DBW4

Symbol information

DB321.DBW0  "DB_TAIL_UKOS_LEVELS".RATIO_TAIL_L8
DB321.DBW2  "DB_TAIL_UK0S_LEVELS" .WATERMIX !
DB321.DBW4  “DB_TAIL_UKOS_LEVELS™.GLUEMIX_LS

RATIO OF TAIL LINE 8
WATER MIX FOR
GLUE MIX FOR

I.‘iet\'o:k: 23 25L OF WATER TO 19L OF TS GLUE

CHP ==1 MOVE
N ENO
DB321.DBWO —fINL 250 1IN OUT |-DB321.DBW2
19qn2 MOVE
N ENO |-
190 1IN OUT |-DB321.DBWY

Symbol information

DB321.DBW0  “"DB_TAIL_UKOS_LEVELS".RATIO_TAIL_L8
DB321.DBW2  “DB_TAIL_UKOS_LEVELS" .WATERMIX_
DB321.DBW4  “"DB_TAIL_UK08_LEVELS".GLUEMIX L8

RATIO OF TAIL LINE 8
WATER MIX FOR IL LINE B
GLUE MIX FOR IL LINE B
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Network: 24 25L OF WATER TO 20L OF TS

CHMFP ==I MOVE

DB321.DBWO <IN1 250 ={IN T |-DB321.DBW2

20 IN2

-DB321.DBW4

Symbol information
21.DBW0  "DB_TAIL_UKOS8_L

1.DBW2
21.DBW4

DB3
DB3
DB3

Network: 25 RED LIGHT ALARM

Symbol information
E106.3 110

TACT)
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9.3 Profibus connection

~i51x]
il
ELLALLALT P, Bl L
B H F
TP17T_TANKDO_S13 TP177_TANK10_S14. TP177_TANK11_S15_PICK_LE
b= ;,I HE .:,| QEE _,
= =
m = ™
109 10 |
[TP177_TANK_SOFTNER_CANOP TP177T_TANK12_S16_PLY2_LE TP177_TANK16_S20_L7_GLUE TP1T7_TANK17_S22_LB_GLUE
g TR T g TR g et
pe s .= =
L]
:
TP177_TANK13_S16_PLY3_LE
Ir al Ethernet =|
j 3
To display the connection table, please select s module capable of a connection [CPU, FM module,
OPC server or application]. To display the network address overview, please select a subnet,

K 8E5 ¥ 58 [insert Ow

2'MoQEo 2LLFE on
gl
=181 %
FOG S R k(8 T DY W
7 1 T 2 =l
x|
Gowal | Opersting Parametens | Oction Handing | Kertficaton |
Modue.
Cvdar reambar: GEST 151-1AA06-0AB0
Femiy: ET2N5
ET2008 EIZ{)O P Slawe Type: ET200S ET200_ ET200_
q (OFTCAN q SOFTHER_NG Designesion: [SEEEENE q TAIL_NE q L7_GLUE
5 2 e &7
Etheme(1) e o
Indusirial Etfjemet - rroFEUS. | @
[Eetama maser 07 1]
il
[ NC P FREEZE ¥ Watchdog |
I =
-]
= I W
il T ;l’l
To display the connection table, please select a madule capable of a connection [CPU, FM module,
OPC server or application]. To display the network address overview, please select a subnet.

TP/t > Broadsom Metoreme 57, Fi® ¥ 367 [ineert Gro

-1%... |[Rf netpro- (17673203 (. B8] Doaumentt -Merssoft .| T LR e )

|Aeady
B A0 "D JE
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9.4 Automatic/Manual mode

INTERTISSUE

SORIDEL 27
LILAR A RS

K08 PICKUP GLUE ,

‘GLUI: START \ GLUE STOP l
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9.5 IFM Sensors
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9.6 Safe isolation

| N
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9.10 Costing spreadsheet

Quantity | Part Number Description Quote Each Total

1 | 6EP1332-2BA20 SITOP PSU100S 24V/2.5A Web £102 £102
1 | 6AV6642-0AA11-0AX1 SIMATIC Touch panel TP 177A Web £1,942 | £1,942
10 | 61F-GPN-BT/-BC Conductive Level Controller Web £114.90 | £1,149
2 | Su7000 Ultrasonic volumetric flow sensor Web £775.94 | £1,552
1| SM8100 Magnetic-Inductive flow meter Web £761.42 £761
1 | NSYS3D10625 Control Panel 1000 x 600 Web £197.50 £198
4 | GVAG-3VK1 Level probe Web £450.78 | £1,803
2 | STM UK MN56B/4 SIM 14 | Motor 0.09KW Web £466.66 £933
1| 65E7 151-1AA02-0ABO ET200S IM 151 I/F Module Profibus | Web £995.44 £995
1 | 65E7 138-4CA01-0AA0 Power module Web £21 £21
5 | 6ES7-193-4CB30 Simatic ET200SP (Pack of 5) Web £25 £125
13 | 6ES7 131-4BD01-0AA0 DI module Web £39.80 £517
12 | 6ES7 132-4BD32-0AA0 DO module Web £104.60 | £1,255
9 | NAS4N15-02 Solenoid valve Web £100.12 £901
Miscellaneous - Cabling, glands etc | Web £1,000 | £1,000

Total £13,255
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9.11 Core glue automatic sequence
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9.12 Ply glue automatic sequence — Neat
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9.13 Ply glue automatic sequence
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9.14 Pickup glue automatic sequence
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9.15 Tail glue automatic sequences
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9.16 HMI Operation
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9.17 Machine beacon indicator
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Summary of Entries

assessment

Log Dat Brief Description of Duration Accumulated time
ate
Entry Activity (hrs) (hrs)

Presentation preparation

15 13/01/23 8 108
and electrical drawings
Presentation present

16 20/01/23 8 116
issue with EPlan software
Investigated software

17 27/01/23 8 124
modification
P&ID produced and

18 03/02/23 | software modifications 8 132
started
List of components

19 10/02/23 | established and provided | 8 140
to procurement
Delivery of components

20 17/02/23 | chased up and IFM 16 156
manuals studied.
Components delivered

21 24/02/23 24 180
and panel build complete
Supply and profibus cable

22 03/03/23 i P 16 196
run

23 10/03/23 | Delays sensor cabling run | 16 212

24 17/03/23 | Instrumentation mounted | 16 228

25 24/03/23 | Software modifications 24 252

26 31/03/23 | Testing and tuning 32 284

27 07/04/23 | Factory acceptance 32 316

28 14/04/23 | Performance qualification | 32 348
Evaluation of risk

29 21/04/23 24 372
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Log Entry Sheet

Log Number 15
Date 13/01/23
Duration (hrs) 8

Accumulated time (hrs) | 108

Record of activities and achievements

The power point presentation was produced. The presentation was practiced ensuring
professional presentation. The electrical drawings were drafted up by hand.

Plans for next week

The presentation will be presented and the electrical drawings will be produced on a

Eplan software.

Signed Signed
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Log Entry Sheet

Log Number 16
Date 20/01/23
Duration (hrs) 8

Accumulated time (hrs) | 116

Record of activities and achievements

The presentation was presented, and questions answered. The Eplan software licence

has expired waiting for IT to renew licence.

Plans for next week

Produce schematic electrical diagram.

Signed Signed
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Log Entry Sheet

Log Number 17
Date 27/01/23
Duration (hrs) 8

Accumulated time (hrs) | 124

Record of activities and achievements

No response from IT department. Investigation into software modification performed

week early.

Plans for next week

A P&ID of system will be produced, and offline software modification will be performed.

Produce offline software modifications.

Signed Signed

Page 112 of 125




Log Entry Sheet

Log Number 18
Date 03/02/23
Duration (hrs) 8

Accumulated time (hrs) | 132

Record of activities and achievements

The P&ID of the system was produced. Offline software modification were started.

Plans for next week

Further work on the software will be performed and a component list will be produced.

Signed Signed
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Log Entry Sheet

Log Number 19
Date 10/02/23
Duration (hrs) 8

Accumulated time (hrs) | 140

Record of activities and achievements

The component list was established, and the panel layout diagram was produced. The list

of components was provided to procurement to obtain.

Plans for next week

Chase up delivery of components, investigate configuration of IFM sensors.

Signed Signed
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Log Entry Sheet

Log Number 20
Date 17/02/23
Duration (hrs) 16

Accumulated time (hrs) | 156

Record of activities and achievements

The delivery time of components was chased and no definitive delivery date was
provided. The IFM sensors manuals were downloaded and read to ensure correct
mounting and set up.

Plans for next week

The components should be delivered and the electrical control panel should be
constructed.

Signed Signed
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Log Entry Sheet

Log Number 21
Date 24/02/23
Duration (hrs) 24

Accumulated time (hrs) | 180

Record of activities and achievements

The electrical control panel was constructed.

Plans for next week

The electrical supply will be run to the station.

Signed Signed
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Log Entry Sheet

Log Number 22
Date 03/03/23
Duration (hrs) 16

Accumulated time (hrs) | 196

Record of activities and achievements

The supply and profibus cabling was run to the station.

Plans for next week

The instrumentation will be connected and wired up.

Signed Signed

Page 117 of 125




Log Entry Sheet

Log Number 26
Date 10/03/23
Duration (hrs) 16

Accumulated time (hrs) | 212

Record of activities and achievements

Due to delays with the external contractor the stainless steel pipework has not been
installed therefore the instrumentation cannot be mounted. The sensor cable was run and
coiled up.

Plans for next week

The instrumentation will be connected and wired up.

Signed Signed
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Log Entry Sheet

Log Number 26
Date 17/03/23
Duration (hrs) 16

Accumulated time (hrs) | 228

Record of activities and achievements

The pipework was installed, and the flow sensors and actuators mounted.

Plans for next week

The software modification will be downloaded.

Signed Signed
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Log Entry Sheet

Log Number 26
Date 24/03/23
Duration (hrs) 24

Accumulated time (hrs) | 252

Record of activities and achievements

The software modification were downloaded and configured.

Plans for next week

The testing and commissioning process begins.

Signed Signed
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Log Entry Sheet

Log Number 27
Date 31/03/23
Duration (hrs) 32

Accumulated time (hrs) | 284

Record of activities and achievements

The test table produced in assignment one was used to ensure the system met the FDS.
It was noted during testing that the flow from the glue systems exceeded the flow rate of
the pumps from the glue room. To ensure the flow sensors functioned correctly the
manual ball valves were chocked back. This work around ensured that the flow sensors
provided an accurate reading.

Plans for next week

The factory acceptance of the system will be performed.

Signed Signed
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Log Entry Sheet

Log Number 28
Date 07/04/23
Duration (hrs) 32

Accumulated time (hrs) | 316

Record of activities and achievements

The factory acceptance involved the production and quality department agreeing that the
system meets the requirements. A performance qualification was run to ensure the
system delivered the same quality as the existing method used.

Plans for next week

The result of the performance qualification will be known.

Signed Signed
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Log Entry Sheet

Log Number 29
Date 14/04/23
Duration (hrs) 32

Accumulated time (hrs) | 348

Record of activities and achievements

The performance qualification performed by the quality department showed that the

system performed the operation to a satisfactory level.

Plans for next week

A risk assessment will be performed and operating instructions will be produced for

operators.

Signed Signed
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Log Entry Sheet

Log Number 28
Date 21/04/23
Duration (hrs) 24

Accumulated time (hrs) | 372

Record of activities and achievements

The risk assessment for the station was performed and evaluated by Health and Safety.
Due to work commitments the operating instruction have not been completed. Due to the
deadline approaching the project as it stands must be evaluated and the outstanding

documentation must be completed later.

Plans for next week

All information and documentation will be compiled for the final report.

Signed Signed
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180904

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

Instructor

/100

PAGE 1

PAGE 2

QM Good Structure

Report is structured exactly as stated in the assignment brief.

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

Text Comment. This is excellent information

PAGE 10

PAGE 11

Text Comment. This extract from a datasheet is unnecessary and should have been
simply explained and cited.



PAGE 12

Text Comment. This extract from a datasheet should simply have been cited.

PAGE 13

Text Comment. This extract from a datasheet is unnecessary and should have been
simply explained and cited.

Text Comment. This is a useful drawing

PAGE 14

Text Comment. You have included much design information which should be in the
appendix and explained in the report.

PAGE 15

PAGE 16

PAGE 17

PAGE 18

PAGE 19

PAGE 20

PAGE 21

PAGE 22

PAGE 23

PAGE 24

PAGE 25

PAGE 26

PAGE 27

Text Comment. Most of these images belong in the appendix

Text Comment. However, they do provide excellent evidence and information

PAGE 28




PAGE 29

PAGE 30

PAGE 31

QM Line spacing should be 1.5
This allows the marker to put comments in between your lines

Text Comment. This extract from a datasheet is unnecessary and should have been
simply explained and cited.

PAGE 32

PAGE 33

PAGE 34

Text Comment. Your plan seems to have work with some overruns

PAGE 35

Text Comment. Excellent evidence, though this table should be in the appendix

PAGE 36

PAGE 37

PAGE 38

PAGE 39

PAGE 40

PAGE 41

PAGE 42

PAGE 43

PAGE 44

PAGE 45

PAGE 46

QM Spelling

Spelling error



PAGE 47

PAGE 48

PAGE 49

PAGE 50

Text Comment. For a level 6 final report, this is a very small list and show little
engagement in research using literature to inform your design process.

Text Comment. There are lots of datasheets in the main report but you should have
extracted the information, explained and cited the sources.

PAGE 51

PAGE 52

PAGE 53

PAGE 54

PAGE 55

PAGE 56

PAGE 57

PAGE 58

PAGE 59

PAGE 60

PAGE 61

PAGE 62

PAGE 63

PAGE 64

PAGE 65

PAGE 66

PAGE 67
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PAGE 70

PAGE 71

PAGE 72

PAGE 73

PAGE 74

PAGE 75

PAGE 76

PAGE 77

PAGE 78

PAGE 79

PAGE 80

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
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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
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PAGE 120




PAGE 121

PAGE 122

PAGE 123

PAGE 124

PAGE 125

GRADING FORM: NEW CSG-RUBRIC

GARETH WILKINS 68

1. ENGAGEMENT WITH LITERATURE

[ )

y‘ Section 3: Judicial use and critical evaluation of 4
technical literature in the design of the project
There is some evidence of the use of literature in
the design of the project. (2/5)
Section 8: Extent of reading, range of credible
sources and use of Harvard method.
A small range of sources correctly listed and cited.
(2/5)

2. KNOWLEDGE AND UNDERSTANDING

( )

y‘ Sections 3 and 4: Advanced knowledge and critical 7
understanding demonstrated in the design and
implementation of the project.

There is excellent evidence of these throughout the
project. (7/10)




3. COGNITIVE AND INTELLECTUAL

[

y‘ Section 5: Testing and analysis of results.

Excellent evidence of testing, a detailed testing
table with evidence included. (8/10)

Section 5: Critical evaluation of the project
outcomes.

A detailed evaluation given in the testing section
against the FDS with a good evaluation summary
in this section. (7/10)

Section 6: Conclusions and recommendations.
Brief conclusions and useful recommendations
given (6/10)

4. PRACTICAL APPLICATION

21

[

y" Section 4: Deployment method, use of material,

tools, equipment and techniques in the
construction of the project.

Excellent use of materials and equipment,
techniques etc. to a professional standard (7/10)
Section 4: Quality of the final product or system.
High quality end product (7/10)

Sections 5, 6 and appendix: Management of the
design process including use of plans, costing
spreadsheet and log book.

Very good evidence of management and planning
and log-entries. (7/10)

5. TRANSFERABLE SKILLS

21

[




y‘ Section 1: Acknowledgements, executive summary 1 5
and introduction.
Brief acknowledgements, a good summary and
brief introduction. (3/5)
All Sections: Presentation quality of the report,
diagrams, charts, tables, figure numbering, page
and section numbering etc..
Good quality presentation, well structured and
formatted. However, there are too many diagrams
and table cluttering up the main report which
should have been placed in the appendix. (3/5)
All Sections: Quality of the writing style, use of
punctuation and grammar.
Generally well written with few errors. (4/5)
Word count limit not exceeded (5/5)



