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1 INTRODUCTION

Zonegreen is a world leader and the UK premier supplier of rail depot equipment and

control systems.

Weofferourst andar d *“ Bermentieltprotectiod gystetn for control of rail

movements within depots.

The * Systenristproven in use and was specially developed to address the safety
issues associated with the older traditional manual padlock systems. These were originally

implemented as bespoke design philosophy through the use of PLC control technology.

Zonegreen “ Smar prdtectibespsterhs (DPPS) is widely atcepdted and has

been installed extensively within rail maintenance facilities throughout the UK. Our

equipment has been independently verified to the highest safety standards (SIL4dnd

complies with Network Rail requirements on EMC for both rail track signaling and

communications equipment.

Our* SMART” ™ Depot Per s gbDPrsleidaunRuesysteanchiatihas beenSy st e m

tried and tested in major facilities in the UK and overseas, including the new Eurostar
maintenance depot in London.

Our system is also successfully installed at Jebel Ali and Rashidiya Depots of the red line
Dubai Metroand we are also supplying our DPPS to three maintenance facilities in New
Zealand.

Zonegreen customers include:

Network Rail West Coast Train Care Siemens
Alstom First Group EWS

South West Trains Union Railways Fitzpatrick
AMEC Kier Balfour Beatty

Design and Projects




2 SYSTEM DESCRIPTION

The Zonegreen “Smart depot personnel protec
dangers presented by trains moving into and out of maintenance workshop facility. This is
achieved through an electronic control system that allows movement of vehicles only when

the personnel are clear of the danger areas.

AThe SMART DPPS i s an edesdireceeda Zoyegreea HQ sdalf | e sy
are always dealt in a timely and efficient n

lan Wilson - Production Services Manager at SiemendJK

More references available on http://www.zonegreen.co.uk/en/about-us/references

Traditionally the interlocking of train movements and personnel protection has been
achieved through the use of manual padlock bars, not to be moved boards, and depot
procedures. Zonegreen have replaced the mechanical elements with an electronic padlock

that has been named a “Datakey”.

If you have not already done so, we invite you to view our online video of our Depot

Protection System installed at the prestigious Eurostar Engineering Depot.

http://www.zonegreen.co.uk/depot-protection-systems

A Typical installed system will consist of the following elements and these are shown in

figure 1.
9 Personnel Datakeys
T Road End Control Panel *“REP”
{ Door Interlock Switch
' Outbound Shunt Signal
I Warning Xenon Beacons High Level
 Warning Xenon Beacons inspection pits



http://www.zonegreen.co.uk/en/about-us/references
http://www.zonegreen.co.uk/depot-protection-systems

Warning Klaxon Sounders

Optional Equipment Interlocks. Cranes, Bogie Drop.
Inbound Shunt Signal

Powered Derailer

Derailer Obstruction Switch.

Treadle Switch

)l
)l
1
1
)l
)l

2.1 Data Keys

The electronic personnel padlock keys are known as Datakeys, they are pre-programmed
before use in the DPPS. The user name and operating number and an authorisation level is
stored within the datakey. The authorisation level is used to allow personnel to have

individual level of access for control of the depot protection system.

Normal maintenance staff will have a low access level allowing them to log onto a road
before commencing their work. Once the user has logged onto a road, train movements on

the road are blocked until the work is completed and the user logged off.

Supervisors are designated a higher access level and have the option of logging onto a road

and additional options for the control of vehicle movements.

A manager level key has the highest access level and this may me used to delete users from
the system. This feature may be required to delete users who have gone off shift without

removing their protection and inadvertently blocked the movement of vehicles.

The depot personnel protection system is supplied with a datakey programmer and

software. The programmer can be used with any available PC (not supplied).

2.2 The Road End Panel (REP)

The REP is used to control the operation of the depot protection system. The panel is

normally installed adjacent to the doors at entrance to the maintenance shed, where the




operator will have an unobstructed view inside and outside the shed. Personnel with a

supervisor level access can control the train movements from the REP location.

The REP may also be used for the application of personnel protection prior to the
commencement of works on the road. Personnel protection is applied by the momentary
installation of the electronic key into the REP. This process is known as logging-on and is

similar, in principle, to a clocking-on procedure.

2.3 Remote Access Panels (RAP)

RAP panels may be are installed at any locations within buildings and allow users to log on
and off the working roads from a convenient location. The RAP panels may also be
integrated and will provide a list of working roads and locations where personnel are

working. The remote access panel cannot be used to set-up a vehicle movement.

2.4 Door Interlock Switches

The depot protection system is designed to be interlocked with the doors at the entrance
to the maintenance shed. Vehicle movements can be set-up only when the doors have
been fully opened. Detection of the door position is achieved by fitting a limit switch to the
doors however we advise that the suplier of the doors should provide a volt free contact

for use by our system.

2.5 Outbound Shunt Signals

Train driver indication for outbound movement is provided by shunt signals. These are
typically installed on stands at 3m height on the left-hand side of the working road track
and adjacent to the shed doors. Signals are available using either standard filament lamp or

long life LED technology.

2.6 Warning Beacons

Amber Xenon strobe beacons are used within the shed to warn users of vehicle
movements. The beacons are installed at various locations within the maintenance shed.

The number and location of these beacons varies with the actual design of the shed.

Typically beacons would be installed every 40m at high level.




Beacons may also be fitted within the vehicle inspection pits. These beacons have

environmental protection to IP65. The standard beacons are not designed for use in an
explosive atmosphere. Should explosion proof beacons be required these can be provided

at extra cost.

2.7 Klaxon Sounder.

Klaxon sounders may be installed at various locations within the maintenance shed
depending on the building layout. These are typically installed at high level every 80m. The
Klaxon sounders are used to warn of an imminent danger such as vehicle movements. The
volume, tone and time duration of the warnings may be programmed to suit each depots

operation.

Before specifying installation of Klaxons planning consent should be investigated as noise

restriction may apply in residential areas.

2.8 Inbound Shunt Signals

Train driver indication for inbound movement is provided by a Shunt signals. These are
typically installed on ground position stands 10 metres in front of the derailer position.

Signals are available using either standard filament lamp or long life LED technology.

2.9 Powered Derailers

Personnel working within the shed are protected from unauthorised vehicles entering the
shed by powered derailers. Unauthorised vehicles approaching the shed will be derailed.
Personnel are authorised to log onto the road only when the road is protected with the

derailer raised.

The derailers are controlled from the REP and are lowered when a vehicle movement has
been set. The derailers are protected by an obstruction detection system. This obstruction
detection system is designed to prevent the derailer being raised until the vehicle is clear of

the derailer. The derailer is of the standard BR design and designed for line speeds up to

8MPH. The derailers should be positioned 20m from the entrance to the shed.




3 SYSTEM OPERATION

3.1 Application of Personnel Protection

Prior to the application of personnel protection, the road must be in a safe state. The road
is put into the safe state by raising the powered derailer. The normal operating state for

the derailer is to be in the raised position.
With the derailer in the raised position, insert the Datakey into the REP.
9 Choose from the menu the road to be protected.

9 The User will be prompted to accept the road ID at which the Datakey has been

installed, i.e. road “1".
9 To accept the current road ID, press the enter key.
9 The User will then be prompted to confirm the log in process.
9 To accept, press either the (YES) or (Enter Key).

1 The user will then be prompted to remove the data key from the panel now that the

log in has been completed.

On removal of the key, the REP will return to the Default menu. However, the number of
users will now have increased to 1. As more users log on to the road, the user number
increases showing the number logged onto the road. From the main menu, the (Scroll) can

be operated to display the users logged on to the system.

Whenever any user is logged onto the road train movements are disabled on that road.

3.2 Removal of Personnel Protection

Once the User has completed work and has moved to position of safety, they must log off

the road before a train movement can be authorized.

9 The Users insert their Datakeys into the REP at which they logged on.




9 The system will automatically recognize that the user is currently logged on and will

prompt him to log off.

9 The user should confirm this by pressing the (YES) or (Enter) key.

9 The User will be prompted to remove his Datakey from the panel now that log out

has been completed.

3.3 Vehicle Movement General

Movement should be made only by those suitably trained personnel designated as

Supervisors.

All users must be logged off the road before movements are allowed. Prior to a vehicle
movement being authorized, the derailers must be in the lowered position. Lowering the
derailers will iluminate the movement warning beacons and block the application of

personnel protection by any users.

The depot doors through which the vehicles enter and leave the building are interlocked
with the depot protection system. Movements are allowed only when the doors have been
opened to their limit. If the doors are not open the operator will be prompted to open the

door before making the movement.

3.3.1 Vehicle Movement - Inbound

Movement should be made by designated and suitably trained personnel only.

After first inserting the data key into the road end panel the supervisor will be prompted to

select an inbound movement via the menu scroll list.

9 Select the Inbound Movement.

9 The derailer will now be automatically lowered and the amber beacons will flash on

the selected road.

9 Toinitiate the movement, press (Enter) .

9 The Inbound shunt signals will change to the proceed aspect.




9 The train may then enter the shed.

9 The Supervisor can choose to stop the movement at any time by pressing the ENTER

key.

9 After pressing the enter key the Supervisor has the option to continue the

movement or to raise the derailer.

9 Only when the vehicle has moved into the shed and stopped should the derailer be

raised.

In order to prevent accidental raising of the derailer, after first selecting from the menu,

raise derailer the YES button must beld down for 5 seconds.

When the derailer has raised fully the amber beacons on the road will stop flashing and the

road is protected.

3.3.2 Vehicle Movement - Outbound

After first inserting the data key into the road end panel the supervisor will be prompted to

select an outbound movement via the menu scroll list.
9 Select the outbound Movement.

9 The derailer will now be automatically lowered and the amber beacons will flash on

the selected road.

i Toinitiate the movement, press (Enter).

9 The Outbound shunt signals will change to the proceed aspect. The train may then

enter the shed.

9 The Supervisor can choose to stop the movement at any time by pressing the ENTER

key.

9 After pressing the enter key the Supervisor has the option to continue the

movement or to raise the derailer.




9 Only when the vehicle has moved into the shed and stopped should the derailer be

raised.

In order to prevent accidental raising of the derailer, after first selecting from the menu,

raise derailer the YES button must be held down Soseconds.

When the derailer has raised fully the amber beacons on the road will stop flashing and

the road is protected.

3.4 Equipment Interlocks —e.g. Jib Crane Bogie Drop.

The DPPS may be interlocked with other items of equipment in the depot. The depot

protection system will not allow a movement unless the equipment is in a safe state.




4 SAFETY INFORMATION

The depot personnel protection system (DPPS) is designed to provide personnel protection

from train movements with the maintenance shed.

9 The equipment installed must function correctly and must therefore be inspected

and maintained strictly in accordance with the instructions provided in this manual.

9 Only fully trained and responsible persons should be given access to the depot
protection movement keys and it is recommended that records be kept of their

issue status.

9 Itisrecommended that users apply protection via their personal Datakey prior to
starting work on the road. Depot staff must be trained in the proper use of the

Datakey and road end panel.

9 Depot staff must not, under any circumstances, swap keys with other users. Lost

keys must be reported immediately.

9 Itis recommended that depot staff are familiarised with the system warnings and

the action to take when these are in operation.

9 Itis also recommended that depot staff should be given general instructions to take

care when on the depot site.

9 The powered derailer must not be raised whilst the vehicle is moving, or if the

vehicle is stationed across the derailer.




5 MAINTENANCE INFORMATION

The maintenance of the Depot Personnel Protection System can be divided into the

following equipment sections:

5.1 Derailers

Visually check the linkage mechanism integrity and confirm that all the linkage nuts, locking
tab washers and split pins are secure. When in the raised position the derailer head should
make contact with the rail without stressing the linkages. When the derailer in the lowered
position the highest point of the derailer head should be at or bellow rail level. Adjustment
of the derailer lowered and raised position is achieved via the actuator limit switches. It
should be noted that small adjustments of these switches can have a big affect on the final

position of the derailer.
Grease the mechanism, using general-purpose grease and a 1" paint brush.
Apply grease thoroughly to the pivot hinges.

5.2 Wiring

The wiring installation is essentially maintenance-free. However, visual checks of any
exposed wiring/cable should be done and any damage reported to the depot supervisor

followed by appropriate action.

5.3 Panels

There are no specific or general maintenance requirements for the panels or equipment

contained therein.

5.4 Signals

The signals should be routinely cleaned using a mild soap detergent. The frequency of this
cleaning will be affected by local operating conditions. Shunt signal using conventional

filament lamp will require lamp replacement as and when failure occurs. LED type shunt

signals are maintenance fee.




5.5 Movement Warning Lights

The amber strobe beacons will require periodic replacement of the strobe bulb. The lamp

life will depend on the frequency of use

5.6 Maintenance Intervals:-

5.6.1 Weekly

9 Check filament lamp shunt signal lamps

5.6.2 Monthly:

9 Visual check of the derailer and linkages for damage.

9 Visual check of the mechanism to ensure freedom of movement from interfering

ballast/rubbish.

9 Clean the signal lens and control panels as necessary.

5.6.3 4 Monthly:

9 General lubrication of derailer linkages and adjust limit switches if required.
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6 FIGURES

The photos shows the various elements of the depot personnel protection system.

\

Figure 1 Typical Road end installation showing REPand shunt signal
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Figure 2 Road End Panel
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Figure 4 Road End Panel, and warning beacons installed above to show protection status of a road




Figure 5 Warning beacons installed along the road at high level to show protech status of the road

Figure 6 Derailer at raised position to protect road from unauthorised train movement
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Figure 8 Derailer (close up with cover opa to show actuator assembly)




Figure 9 Personal datakey for applying protection to the system

COPYRIGHThe copyright in this work is vested in Mechan Technology Limited. The document is issued in
confidence solely for the purpose for which it is supplied. Reproduction in whole or in part or for use in
tendering or manufacturing purposes is prohibited except under an agreement with or with the written
consent of Mechan Technology Limited and then only on the condition that this notice is included in any
such reproduction.




