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2. Standards

Machine Description: Parcel Conveyor System as defined within this document
Project Title: Amazon Southend DSS2

Project Number: EN210140

Year of Construction: 2021

Supplied to: Amazon UK Services, Christopher Rd, Basildon SS14 9AA

This control system has been designed and manufactured using the following Transposed Harmonised European
Standards and British Standards:

EN 60204-1 Safety of Machinery — Electrical Equipment of Machines
(Specification for General Requirements)

BS 7671:2008 Requirements for Electrical Installations 18t Edition Safety

EN13850:2008 Safety of Machinery — Emergency Stop Principles for Design

EN13849-1: 2008 Safety of Machinery — Safety related parts of control system —
Part 1: General

EN12100-1&2 Safety of Machinery — Basic concepts, general principles of
design

EN1412-1 Safety of Machinery — Risk Assessments and Principles

EN1037 Safety of Machinery — Prevention of unexpected start up

This is to the best of our knowledge in conformance with the following directives:
Electromagnetic Compatibility Directive (89/336/EEC)
Low Voltage Directive (2006 / 95 / EC)

Page 5 of 24
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3. Introduction

3.1 Introduction to OP Manual (Operating Manual)

This manual provides design and maintenance information for the equipment installed at Amazon UK Services —
Southend Depot DSS2

Installation Date: April / May 2021

It is paramount that the appropriate authority ensures that all operating and maintenance work is carried out by
personnel having the necessary training and skills.

DBI wish to point out that whilst every endeavour has been made to ensure the accuracy of the information
contained within this manual, we cannot accept liability for any loss or damage arising from any information given
which may be incorrect.

Neither can liability be accepted under the warranty if the system is in any way maltreated. All personnel must

be fully conversant with the operating and/or maintenance procedures.

3.2 Copyright

This manual may not be reproduced or communicated to a third party.

Use of the manual is restricted to the purpose of, and in relation to, the single installation for which it has been
supplied.

3.3 Site Address

Amazon UK Services DSS2
Christopher Road
Basildon

SS14 9AA

3.4 Project Contacts

DBI Control Contact Name: Stuart Guy
Position: Company Director
Email: stuart.guy@dbicontrol.co.uk

Page 6 of 24
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4. System Overview

4.0. Conveyor System Overview

The conveyor system L.A.C are supplying to Amazon will consist of the following conveyors
Induction Conveyors (Belt under Roller Conveyor) (BUR)

Takeaway Conveyors (Belt under Roller Conveyor) (BUR)

90 Degree Powered Roller Bends (O Ring Conveyor)

Herringbone Conveyors (Centraliser Units) (O Ring Conveyor)

Transport Conveyor (Feed to Fingers) (Belt under Roller Conveyor) (BUR)

Transport Conveyor (Fingers A, B, C, D) (Belt under Roller Conveyor) (BUR)

Incline Belts

Decline Belts

4.1. System Speed

L.A.C Conveyor system will run in 3x different speeds

Induction & Takeaway Conveyors= 10m / minute, 15m/minute and 20m/minute Transport & Finger Conveyors =
20m/minute, 30m/minute, and 40m/minute

Page 7 of 24
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4.2. General Layout

General Arrangement Drawing (G.A)

Below shows the arrangement of conveyors L.A.C will be supplying to Amazon UK Services Basildon depot:
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4.3. System Switch On

Check the main power Isolator is switched to “ON” at the Main Control Panel (MP)

“OFF” POSITION “ON” POSITION

4.3.1. Emergency Stopped System

If the red light is illuminated on the beacon stack (on top of MP), check the HMI Screen for location
details.

Alarm will be Emergency Stop Push Button (PB)

or

Emergency Stop Grab Wire

Or

Guard Cover removed on incline or decline belts

Image 4.4.1.2

Image 4.4.1.1

Image 4.4.1.1: Showing Beacon stack not illuminated Image
Image 4.4.1.2: Showing Red Beacon illuminated

Page 9 of 24
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Image 4.4.1.3 Image 4.4.1.4

Image 4.4.1.3: Emergency Stop Pushbutton Station with separate Red LED to indicate local activation

Image 4.4.1.4: Emergency Stop Grab Wire, with integrated emergency pushbutton and separate LED to indicate
Healthy (GREEN) and Activated/Require reset (RED)

Note:

If a grab wire is pulled, it needs to be reset using the blue button before proceeding to the main Panel (MP)

When the RED light is on permanently, this means Emergency Stop Push Button or Pull cord has been
depressed and then released. A manual RESET of the system is required.

To RESET the main conveyor system, an operator is required to press the BLUE Reset button located on the Main
Control Panel (MP) and the system will clear.

BLUE Reset Push button

Page 10 of 24
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4.3.2. System Start Up

1. Once the system has been reset, the operator will press the WHITE Start button located on the Main
Control Panel (MP)

2. Once activated, a waring SIREN will sound.

3. After this period has completed the SIREN will stop and the Beacon will show on beacon stack
(on top of MP) and will become permanently lit.

Image 4.4.2.1: Showing Green Beacon illuminated

4. When the conveyor system is in running mode, the display on the Human Machine Interface (HMI) will
change to

5. Operators need to be instructed to start loading of parcels onto the induction conveyors.

6. Inthe event of an emergency stop pushbutton being pressed, the entire system will stop, and the
beacons will go RED Flashing.

4.3.3, Main Control Panel & Remote-Control Panels (MP & RP)

The main control panel will be located as indicated on the main layout above (Left hand side) of the Induct Area
This will be located on the outer side of the conveyor system.

5x Remote control panels will be located throughout the system. The purpose of using a remote-control panel is
for further distribution of power and 1/0.

Page 11 of 24
Friday, 21 May 2021



RITTAL P em ELDON

e mmmm  CPLN @ Allen-Bradley
E———

4.3.4. Main Control Panel Functionality

The table below shows all control and indications that will be provided on the Main Control Panel (MCP): Fitted
to the floor is a specifically designed electrical control panel. The panel consists of the following:

White Power Lamp - Showing System is "ON"

Green Start Pushbutton - START Conveyor System

3 Position Speed Selector switch - Change Speed of Conveyors

Red Stop Pushbutton - STOP Conveyor System

Amber Fault Lamp - on SYSTEM

Emergency Stop Pushbutton - STOP Conveyor System in Emergency Situation
Illuminated Blue Reset Pushbutton - RESET Systems

Main Power Isolator - Allows power to Main Control Panel (MP)

HMI Screen - Shows Conveyor Status in more detail through graphical display

L oOoNOULRAWNR

4.3.5. Operator Station Control Functionality

There are three types of operator control stations:

RESUME PAUSE

Image 4.4.2.1: 3-way push button station

- White ‘Resume’ button
- Black ‘Pause’ button
- Blueilluminated ‘Slow’ button

Page 12 of 24
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Functionality of the 3-way pushbuttons throughout the system remain the same, though the extent of their
functions differs depending on their location.

If located on an Induct Table the functions shown above will only be active on the same induct table the station
is mounted to, each induct has its own control.

If located on a T-Sort Station the functionality of the buttons will be carried back down steam to the induct section.
This is to prevent product back up and jams.

If located on any of the Fingers the functionality will be carried back down stream to the relevant T-Sort station
that feeds the Finger. This is to prevent product backup and jams.

Image 4.4.2.2: 4-way push button station

Forward/Reverse Selector switch
Black ‘Pause’ button

White ‘Resume’ button

Speed Selector switch +/-

These stations are only mounted on the ends on the Takeaway conveyors, the functionality of the buttons are
mainly limited to the conveyor it’s mounted to.

The exception to this is the speed selector switch controls the speed of the nearest induct conveyor. The takeaway
conveyor speed is fixed.

Page 13 of 24
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58650P6

’ @ 7 JAM SENSOR OP @ .

Image 4.4.2.3: 3-way Merge Jam push button station

After a Jam occurring, le a parcel or chain of parcels, being located Infront of the jam sensor exceeding the
time entered on the HMI (Default 15 seconds), This will result in the need of the following procedure to be
carried out.

Note the reverse button can be used in normal operation to clear a blockage before the timer alarms to enable
a more responsive unblocking of the system.

- Black ‘Reverse’ button
- Blueilluminated ‘Mute’ button
- Black ‘Resume’ button

The following push button station is located at the merging herringbone conveyors. The reverse button will
reverse the merging herringbone conveyors only to help unclear the jam. The two conveyor lines feeding the
merge all the way back to the induct conveyors will stop.

The blue mute button will acknowledge the jam and mute the sounder on the panel. The resume button will
start up the conveyors after the jam is cleared and continue normal operation.

Page 14 of 24
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5. Main HMI Screen

5.0. Main Control Panel — HMI Functionality

Located on the front of the control panel is a touchscreen display, commonly known as Human Machine Interface
(HMI). This provides the operators with information about the operation of the conveyor system and the status.
The next few headings outline the functionality of the HMI in more detail.

One HMI display will be installed as part of this system.
The display will be mounted on the Main Control Panel door (MCP)

HMI Manufacturer: Siemens TP2200 Comfort Size - 22"

5.1. HMI Functionality — System Start

SIEMENS

SN
Ny

.
|

-mz-mu;—-ﬂ

4

Image 5.2.1: System Off Screen
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Power on all panels if they have been previously isolated

Press the Blue Push button on the Main control panel

Every section of conveyor on the HMI should now be grey

Press the green start button, a 5 second siren will now sound, and the conveyors will start
All conveyors displayed on the HMI will now be green

SIEMENS

uAWN e

CONVEYOR OVERVIEW

B

E
|

< N N T S e e i |

Image 5.2.1: System On Screen

5.2. HMI Functionality — Induct/Finger Selection

Each Induct and Finger can be deactivated if it is not required during a shift. This is done by pressing either the
induct number of Finger letter that is not needed. The system will automatically turn off the relevant conveyors
on that route. To switch that route of conveyors back on press either the Finger or Induct button again.

CONVEYOR OVERVIEW

Page 16 of 24
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5.3. HMI Functionality — Motor speed and diagnostics

The following graphic can be seen by pressing a conveyor on the home screen, this will then show the speed the
motor is running, fault information, power, current statistics.

2050T1-D008 FINGER TRANSVERSE

DRIVE FAULTS

= 5
DIRECTION No fault

No fault

No fault

No fault
L10  pe=d 9o
% 0 100
Ay

\\ Hz] -~ DRIVE STATUS

— 4 4
Con ) I £ |
2 2

1 1

0 0

1

000 Hz

. STOPPED

0.00KW 0.00A 0.00Nm 17KWh
POWER CURRENT TORQUE ENERGY
I

5.4. HMI Functionality — System Stop

When the system is running, the System Stop Pushbutton located on the Main Panel should be used to
stop the system, the emergency stops are not for this purpose.

5.5. HMI Functionality — System Reset After E-Stop Around Induct Area

In the event of an e-stop being pressed in the induct area the following steps should be taken to reset the system.

The HMI will display the estop that will need to be reset,

Go to the correct E-stop turn no more than 30 degrees clockwise this will reset the estop locally
Return to the HMI and you will see the Same E-stop still illuminated on the track

Press the Blue system reset Pushbutton this will clear the estop from the screen

System is now ready to restart

G0 S @ [\

This will then bring a sub screen highlighting when the emergency stop has been pressed and which asset it is
associated to.
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5.6. HMI Functionality — System Reset After E-Stop Grab Wire Activation

In the event of a Grab wire E-Stop being activated, the following steps should be taken to reset the system.

1. The HMI will display the estop that will need to be reset,

2. Go to the correct E-stop, the red lamp will be illuminated. Press the blue pushbutton, the red lamp will clear

3. Return to the HMI and you will see the Same E-stop still illuminated on the conveyor

4. Press the Blue system reset Pushbutton, this will clear the estop from the screen. The E-Stop will now
illuminate green to signify that it is healthy.

5. System is now ready to restart

5.7. HMI Functionality — System Reset After Incline/Decline Cover Removal

In the event of a incline/decline guard cover being removed which acts as an E/Stop. The system will require a
reset when the guard cover has been correctly replaced to start the system.

5.8. HMI Functionality — E/Stop Statistics

The following page displays how long each E/Stop on the system has been activated for and the average time per
activation. The time at the bottom right is when the times will restart i.e. before each shift starts. This time can
be modified by pressing the box and typing in the required time.
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6. Conveyor System

At the induct table conveyors, the operator will have the functionality to either speed up or slow down the
conveyor. This will be controlled using a Push Button Assembly mounted to conveyor. This will toggle between 3
pre-set speeds

o V1 =10m / Minute
) V2 =15m / Minute
. V3 =20m / Minute

At the conveyors after the induct tables, the operator will have the functionality to either speed up or slow down
the conveyor. This will be controlled using a toggle switch mounted to the Main Control Panel (MCP). This will
toggle between 3 pre-set speeds

o V1 =20m / Minute

) V2 =30m / Minute
. V3 = 40m / Minute

6.1 Light Stack Beacons / Indications

On the main panel there are 5 light beacons, Red, Green, Amber and Blue. Each indication identifies a status for
each coloured lamp as detailed below:

. RED = (Flashing State) Emergency stopped

Page 19 of 24
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. RED = (Steady State) Emergency stopped

. = (Flashing State) System preparing to start.

o = (Steady State) System running.

. = Drive/Motor/System error

. = System Fault (Press reset button to clear). System can still run if a drive error is present. (In this
case the amber light will remain illuminated)

o BLUE = (Flashing State) Indicates that the conveyor line has been paused and or stopped a certain section
of the conveyor

J = (Solid State) Power on Panel

On the Remote panels there are 4 light beacons, Red, Green, Amber and White. Each indication identifies a status
for each coloured lamp as detailed above.

There is also a siren on each panel to indicate a conveyor start up delay.

6.2 Conveyor Isolation

Fitted to each driven section of equipment a Local Motor isolator is fitted. This will be a white bodied unit with a
black handle. This handle can be locked off as require d to provide a safe method of localised electrical motor
isolation. This allows the specific drive to be switched "OFF"

This should only be used for maintenance purposes and not to stop and start the conveyor. Isolation of roller
conveyor when running will result in an fault showing on the Main Control Panel (MCP). This can be

cleared by switching the isolator back to "ON" and then performing a reset.

MOTOR ISOLATION “ON” MOTOR ISOLATION “OFF”
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6.3 Induct and Takeaway Conveyor Controls

Within the Induct conveyor and the takeaway conveyors are supplied with plugs and socket.

Note: Harting type Multi-pin plugs and socket will be used to connect this equipment to the main system. When
disconnected the supplied dummy plug must be used. The HMI will also indicate that the equipment has been
disconnected and no longer in use. The Harting dummy plug shall not be used unless the mechanical equipment
is removed from the working area.

6.4 Emergency Stop Push Buttons

Shrouded EMS Push Buttons will be supplied throughout the system

Each field EMS will be fitted with an integral LED indicator which will illuminate when the push button has been
activated. Each EMS Pushbutton will be turn and release to deactivate. Once the pushbutton has been deactivated
the operator will need to carry out the reset system procedure located at the Main Control Panel (MP)

6.5 Emergency Stop Grabwires

Upon activation of the EMS Pull cord, the conveyor system will stop, and a local LED indicator located on the
Finger Conveyor will illuminate. Once the pull cord has been reset, the operator will need to carry out the reset
system procedure located at the Main Control Panel (MP).

Note: Harting type Multi-pin plugs and socket will be used to connect this equipment to the main system. When
disconnected the supplied dummy plug must be used. The HMI will also indicate that the equipment has been

disconnected and no longer in use. The Harting dummy plug shall not be used unless the mechanical equipment
is removed from the working area.

6.6 Photocells (PEC’s)

As this conveyor system has limited control, L.A.C will be installing x4 Photoelectric Cells (PEC) at the following
positions.

e PEC1-MO012 - ECO Mode Sensor
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e PEC2-M302-ECO Mode Sensor
e PEC 3 -M503 — Merge Conveyor Jam Sensor
e PEC4-M703 - Merge Conveyor Jam Sensor

A Leuze photocell which is aligned to a reflector on the opposite side of the conveyor to which the photocell has
been mounted. Indication that the photocell is powered up is given by the green LED being lit. With no box present
the Yellow LED should be lit indicating that the photocell is correctly aligned with the mirror.

Eco Mode is effective if either sensor has not been activated for a period of 10 minutes. This will stop the system.
It can then be restarted by pressing system start.

The Jam sensors will activate if they have been blocked for 10s or more. This time value can be changed on the
HMI screen. The conveyors all the way back to the T-sort will stop until the jam is cleared and conveyors resumed
using the relevant OP station.

Jam Sensor showing beam to reflector alignment.

6.7 Incline/Decline Guard Safety Switches

Each Incline/Decline has 3 mechanical adjustments to tension the drive belt which are guarded. Each guard has a
coded non-contact safety switch to monitor removal. If a guard is removed it will act as an E/Stop and stop the
whole system. After the guard is put back in place the system must then be reset by pressing the Blue E/Stop reset
button on the main panel.

Each guard switch cover is coded, therefore the correct guard must always be put back in the same position and
correctly aligned otherwise the system will NOT reset. A green LED on the switch will indicate correct alignment.

The HMI screen will display which guard has been removed or not correctly aligned.
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Switching Distance:  Saoc 10mm Close
(Targetto target) Sar 20mm Open
Tolerance to misalignment  5mm in any direction from Smm setting gap

7. Conveyor Operation

7.7. System Reset

With the main isolator switch turned on and all emergency stops (Pushbuttons and Pull Cords) released, by
pressing the BLUE reset button located on the Main Control Panel (MP), any fault or historic EMS will be reset and
return the system to healthy.

7.8. System Start

When the start button is pressed, if the system is in a healthy state, the green beacon will flash for 5 seconds with
an audible klaxon. This will commence and then the conveyor will cascade start to run.

7.9. System Stop

When the MP stop button is pressed, all the conveyors will stop in a controlled manner until the system start
button is pressed again.

7.10. System Fault
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If at any time a motor fault occurs, the system will alert the operators and the fault will be displayed on the HMI.
A motor fault is either that the motor is isolated, tripped or the drive is in error. The beacon will flash, and
the conveyor system will stop. Upon inspection, by pressing reset the system may be restarted. Any fault that has
not been rectified will show up on the HMI screen and leave the beacon in an illuminated state. The areas of the
conveyor system that are not in fault will be able to be restarted.

Note: Any subsequent new faults will revert to the above.

7.11. Conveyor Start Up

The system shall be configured to run at one of three selectable speeds. The speed selection will be via the selector
Switch located on the front Main Control Panel. The speed will be defined as below:

Induction Conveyors

. V1 - The conveyor system will run at the designated speed of 10m minute
o V2 - The conveyor system will run at the designated speed of 15m minute
. V3 - The conveyor system will run at the designated speed of 20m minute

Takeaway Conveyors
. Nominal speed of 20m minute

Transverse Conveyor to Fingers

. V1 - The conveyor system will run at the designated speed of 20m minute
. V2 - The conveyor system will run at the designated speed of 30m minute
. V3 - The conveyor system will run at the designated speed of 40m minute

Transverse powered rollers will match the speed set to the transverse conveyors.
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