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Tunnels Outstation Maintenance 

Services Agreement

Schedule 2

Appendix 01 – Description of the LSTOC System and the Equipment
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1. Introduction
This appendix provides background information to the Service Provider about the London Tunnels network, the Equipment included in this Agreement and the Other Service Providers associated with the Tunnels network with whom the Service Provider is expected to liaise with in delivering the Services. 
2. The LSTOC System
The Services covered by this Agreement comprises, amongst other things, the maintenance of a diverse collection of Equipment located in Tunnels and key roads within the London area. 
The LSTOC System is used to manage the safe passage of traffic through the use of CCTV cameras, incident detection systems and emergency roadside telephones and the implemention of emergency bore closures, lane closures and routine maintenance closures managed through the primary and secondary LSTOC Control Centres.

The LSTOC System consists of: 

primary and secondary LSTOC Control Centres; 

primary and secondary data centres;

a wide area IP Network;

Transmission Stations and Tunnel Service Buildings (TSBs); and
Equipment located in Tunnels and on approach roads.
3. The LSTOC Boundaries
The LSTOC System allows LSTOC Operators to manage traffic control equipment and communications equipment across the following areas:

the northbound and southbound Blackwall Tunnels and approaches along the A2 from Bexleyheath, including Eltham Tunnel, to the Blackwall Tunnel and onwards along the A12 to its junction with the A406 North Circular Road including the George Green and Green Man Tunnels;

Limehouse Link Tunnel, East India Dock Tunnel, Rotherhithe Tunnel and the A13 from Butchers Row to Wennington;

main trunk roads which include parts of the A102, A13 and A2;

the Eastern sector of the A406 North Circular Road from its junction with the A13 to its junction with the A10 including the Fore Street Tunnel;

the Western sector of the A406 North Circular Road from its junction with the A40, to its junction with the M1 at Staples Corner, including the Hanger Lane Tunnel; and

the Upper Thames Street Tunnel.
The extent of the LSTOC System is shown in Figure 1 (LSTOC Tunnels and Roads) below:

[image: image1.emf]
4. The Tunnels
The Tunnels are critical to the safe and efficient operation of the London roads network. The loss of specific Equipment may result in the closure of the Tunnels, roads or underpasses with consequences of severe traffic congestion and public safety implications. 

The effect that the closure of each Tunnel has on the network varies from Tunnel to Tunnel. The below list offers some guidance with respect to each Tunnel’s impact on the network and TfL’s operations, starting with the most important:
The Blackwall, Rotherhithe and Limehouse Link Tunnels;

The Eastway, George Green, East India Dock and Fore Street Tunnels;

The Green Man and Eltham Tunnels;
The Upper Thames Street and Hanger Lane Tunnels. 

The open carriageway sections are considered less critical to the effective operation of the network than the Tunnels.

The Tunnel specifications are outlined below in Figure 2 (Tunnel Statistics and Configuration):
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5. The Primary and Secondary LSTOC Control Centres 
The primary and secondary LSTOC Control Centres are situated in the following locations:

Palestra, 197 Blackfriars Road, London, SE1 8NJ (primary LSTOC Control Centre); and
200 Buckingham Palace Road (secondary LSTOC Control Centre).
Control of the LSTOC System will normally be undertaken from the primary LSTOC Control Centre. The secondary LSTOC Control Centre is used as a back up LSTOC Control Centre to manage the LSTOC System should the primary LSTOC Control Centre become unavailable.

The LSTOC System controls the Equipment by means of operator workstations located in the primary and secondary LSTOC Control Centres. The primary LSTOC Control Centre is equipped with six (6) operator workstations, four (4) to be used by the LSTOC Operators and two by the LSTOC Supervisors. The secondary LSTOC Control Centre is equipped with four (4) operator workstations, three (3) to be used by the LSTOC Operators and one (1) by an LSTOC Supervisor. Each operator workstation has control facilities for all of the LSTOC System including traffic control equipment, CCTV, radio and public address and SCADA systems.

The primary and secondary LSTOC Control Centres are each equipped with a Video Wall which allows LSTOC Operators to display CCTV images and contextual information from the operator workstations for the purposes of collaborative working.

The operator workstations and Video Walls in the primary and secondary LSTOC Control Centres are connected to the LSTOC Instation System which resides in the TfL primary and secondary data centres. The TfL primary and secondary data centres operate together to provide resilience. The LSTOC Instation System in the TfL primary and secondary data centres communicates with the Equipment via the LSTOC IP Network.

The Service Provider shall provide 1st line response to Faults on the operator workstation hardware in the primary and secondary LSTOC Control Centres on a unit replacement basis. The proprietary software running in the operator workstations is not maintained by the Service Provider under this Agreement and therefore when attending to a Fault on the operator workstation hardware the Service Provider may need to liaise with the LSTOC Instation Maintenance Service Provider for 2nd and/or 3rd line support to Resolve the Fault.

The Service Provider shall provide 1st line Response to Faults on the Video Wall hardware in the primary and secondary LSTOC Control Centres on a unit replacement basis. The proprietary software running in the Video Wall units and its controllers is not maintained by the Service Provider under this Agreement and therefore when attending to a Fault on the Video Wall hardware the Service Provider may need to liaise with the LSTOC Instation Maintenance Service Provider for 2nd and/or 3rd line support to Resolve the Fault.

For the purposes of this Agreement, the demarcation points which mark the limit of the Service Provider’s responsibility for the Services in respect of the Equipment in the primary and secondary LSTOC Control Centres shall be as follows: 

the point of connection of the incoming mains supply cables to TfL’s mains distribution system; and
the point of connection of the network cables into the primary and secondary LSTOC Control Centres’ structured cabling floorports or the ports on the switches on TfL’s Primary Service Provider’s network or TfL’s LSTOC IP Network.

The Service Provider shall note that the communications equipment and cabling which connects the operator workstations in the primary and secondary LSTOC Control Centres to the LSTOC Instation System in the primary and secondary data centres are not maintained by the Service Provider under this Agreement.

The Service Provider shall note that the equipment and software in the primary and secondary data centres which form the LSTOC Instation Systrem are not maintained by the Service Provider under this Agreement.
6. LSTOC IP Network
The LSTOC Instation System is connected to the Equipment via an IP Network. This network operates over fibre optic and copper cables which are installed along the verges of the carriageways in the LSTOC System boundaries as shown in Figure 1 above. The core of the IP Network is provided by core switches located at the southbound Blackwall Tunnel Service Building, the East India Dock Tunnel Service Building and the Transmission Stations at Redbridge and Beckton.

Layer 3 IP Network switches are distributed across the network installed in roadside 600 cabinets and also in Transmission Stations and Tunnel Service Buildings. The core switches are connected to the layer 3 IP switches via 36 core fibre optic cables. The Equipment connects to the layer 3 IP Network switches through MOXA units (for signalling Equipment), Voice Gateways (for telephone Equipment) and codecs (for CCTV Equipment). 

The cables and switches form the network by which the Equipment is connected to the TfL primary and secondary data centres and hence to the LSTOC Instation System. 

Monitoring of the LSTOC IP Network is carried out by the IP Network Maintenance Service Provider and such monitoring includes providing the Service Provider with information on cable breaks and IP Network equipment faults which affect the performance of the LSTOC System. 

The IP Network is arranged with redundant circuits and links so as to be single fault tolerant to a cable break. Some of these redundant circuits are provided via Third Party telecommunications circuits. See Figure 3 (LSTOC IP Network) below for details:
[image: image3.png]



All of the fibre optic and copper cabling which links the core switches, the IP Network switches and the Equipment together shall be maintained by the Service Provider. 
The core and layer 3 IP Network switches and Third Party redundant circuits will be maintained by the IP Network Maintenance Service Provider.

For the purposes of this Agreement, the demarcation points which mark the limit of the Service Provider’s responsibility for the Services in respect of the IP Network shall be as follows:

the connection points into the ports on the core and layer 3 IP Network switches; and
the power supply(s) to the core and layer 3 IP Network switches.

The Service Provider will be expected to liaise with TfL and the IP Network Maintenance Service Provider as required to resolve Faults relating to the Equipment. This may include providing escorted access for the IP Network Maintenance Service Provider into cabinets, Transmission Stations and Tunnel Service Buildings which contain IP Network equipment.
It should be noted that some Tunnels are fitted with layer 2 IP Network switches in order to form resilient “sub-net” circuits within the Tunnel. The layer 2 IP Network switches and the associated cabling which form these “sub-nets” shall be maintained by the Service Provider.

7. The Equipment Managed by LSTOC
The LSTOC Operators in the primary and secondary LSTOC Control Centres monitor and manage the following Equipment:
CCTV cameras;

matrix signals; 

Variable Message Signs (VMS);
radio rebroadcast systems;

public address systems;

Tunnel closure traffic signals and wig-wags;
Tunnel closure barriers; 

incident detection systems; and
emergency telephones.
The LSTOC Operators implement maintenance closures and emergency Tunnel closures by the co-ordinated control of matrix signals, VMS, barriers and traffic signals. LSTOC Operators also make “ad hoc” settings of matrix signals and VMS on the approaches to the Tunnels in response to particular situations or incidents on the carriageway.
The LSTOC Instation System logs all such activities and can report statistics on these activities as well as pass Fault information to the SFM database as required.

The outline of the Equipment present in each Tunnel is represented in Figure 4 (Systems in Individual Tunnels) below:
[image: image4.emf]
A Programmable Logic Controller (PLC) system, known as TECS (Tunnel Emergency Control System), is used to compliment the control of Tunnel portal traffic signals and barriers in implementing emergency closures via touchscreens located in the primary and secondary LSTOC Control Centres. 

As part of TECS, a PLC also controls the overheight vehicle detection system for the northbound Blackwall Tunnel. This screen allows control of the traffic signals and closure barriers in the overheight vehicle escape lane at the entrance of the northbound Blackwall Tunnel and the closure barriers at Limehouse and Rotherhithe Tunnels. 

The TECS system is separate from the LSTOC Instation System and is used as a back-up in the event that the LSTOC Instation System is unavailable 
8. New and Additional Equipment
The Service Provider shall note that during the Term of this Agreement, additional Equipment may also be installed and existing Equipment modernised and replaced as part of TfL’s ongoing programme to reduce operational risks. It is the intention of TfL that this new and additional Equipment will be connected to and controlled by the LSTOC System. 

9. Transmission Stations and Tunnel Service Buildings (TSBs)
The Transmission Stations are as follows:

Hanger Lane Transmission Station; 

M1 Junction 1 Transmission Station;

Crooked Billet transmission node;

Redbridge Transmission Station;

Beckton Transmission Station; and 
Dagenham Transmission Station.

In addition to the Equipment mounted in the Transmission Stations, the buildings contain intruder alarm systems and air conditioning systems.The Service Provider shall provide 1st line Response to Faults found on this Equipment, along with the buildings, the compounds and perimeter fences, under this Agreement. Costs associated with the building fabric, compound and perimeter fences form part of the EMC Unit Rates for the Transmission Stations in accordance with Schedule 7 (Charging and Operational Pricing).
The Tunnel Service Buildings (TSBs) are as follows:

Fore Street Tunnel Service Building;

George Green Tunnel Service Building;

Green Man Tunnel Service Building;

River Lea pumping station Service Building;
Eastway pump room Service Building;
East India Dock Tunnel Service Building;

Blackwall Tunnel Service Buildings (North (old) and South (new));
Eltham Tunnel Service Building;
Limehouse Tunnel Service Buildings (North Quay, Eastern, Central and Western); and 
Upper Thames Street Tunnel Service Building.
The Service Provider shall note that it is only responsible for the maintenance of the Equipment located within Tunnel Service Buildings.  The Service Provider shall note it is not responsible for mantaining the fabric of the Tunnel Service Buildings themselves and any associated systems, such as lighting, air conditioning, intruder alarms, fire suppression under this Agreement.
For the purposes of this Agreement, the demarcation points which mark the limit of the Service Provider’s responsibility for the Services in respect of the Equipment in the Tunnel Service Buildings shall be as follows: 

the point of connection of the incoming mains supply cables to TfL’s mains distribution system.

Equipment is also located in a “transmission node” at the Crooked Billet which, while not a full Tunnel Service Building, is treated as if it were a Tunnel Service Building for the purposes of this Agreement.
10. The Equipment In Scope of this Agreement
The Equipment, for the purposes of this Agreement comprises:

435 Telephones;
282 Variable Message Signs;
152 Tunnel Lane Control Signs;
153 Matrix Signals;
42 Traffic Control Barriers;
21 Traffic Control Barrier Drivers;

17 PMCE Units;

276 CCTV Cameras;

3 CCTV Recorder Nodes;

5 CCTV Microwave Links;

9 Leaky Feeder Radio Systems;

5 Loudspeaker Public Address (LPA) Systems;

62 IP to RS485 Converter Units; 

41 Voice Gateway Units; 

68 Layer 2 IP Switches; 

774 Equipment Cabinets;

5 Overheight Vehicle Detection Sites;

6 Traffic Signal Sites;

2 Wig-Wag Sites;

6 Traffic Enforcement Cameras;

6 Transmission Stations;

14 UPS Units; and

1 TECS System (PLCs and touchscreens).  
More detailed information regarding the Equipment can be found in Appendix 6 (Site Equipment List) to Schedule 2 (Statement of Requirements).

The Service Provider shall note that for the purposes of this Agreement, the scope of Services is deemed to include: all cabling (fibre optic, copper, coaxial, radiating leaky feeder); connections; connection boxes; isolation switches; Power Distribution Units; Equipment housings; panels; racks and any other items necessary for the functioning of the Equipment.
Cabinets 

Highways Agency type 609 Communications cabinets (609C) are the termination points for the 30 pair copper cable and are installed approximately every 500m along the length of the carriageway. Local 2 pair copper data cables and 30 pair copper spur cables are also terminated in these cabinets. On the A406 North Circular Road and the A13, the copper cable is terminated in CJEs located in roadside draw pits.
Highways Agency type 609 Fibre Optic cabinets (609OF) are the termination points for optical fibre cable and are installed approximately every 1000m along the length of the carriageway. The cable is terminated within the 609OF cabinets in Klochner Moeller boxes. On the A406 North Circular Road and the A13, the fibre optic cable is terminated in CJEs located in roadside draw pits.
Highways Agency type 609 Electricity Provider cabinets (609EB) house the electricity supply company mains termination point on one side and distribute the mains supply to the 609 Power Rural cabinets (609PR) and 609 Power Gantry cabinets (609PG) on the other side. 
For the purposes of this Agreement, the demarcation points which mark the limit of the Service Provider’s responsibility for Services in 609EB cabinets is the consumer's side of electricity supply company cut-out or fuse.

Highways Agency type 609 Power Rural cabinets (609PR) and 609 Power Gantry cabinets (609PG) distribute mains supplies to the various 600 cabinets, gantries, VMS, barriers, tunnel lane control signs, and CCTV cameras (etc) which form the Equipment.

Haldo and Lucy pillars are used at certain Sites to provide electrical mains supplies to the Equipment. These pillars are used as the interface point to the electricity supply and as local isolation points. 
For the purposes of this Agreement, the demarcation points which mark the limit of the Service Provider’s responsibility for Services in Haldo and Lucy pillars which are being used as an electricity supply interface is the consumer's side of electricity supply company cut-out or fuse.

Highways Agency type 600 and 699 cabinets are used to house the layer 3 IP network switches, MOXAs, Voice Gateways, codecs, loop detector outstations, CCTV fibre optic transmission equipment and PMCEs. All of the Equipment is mounted on 19" racks within the cabinets.
Matrix Signal Equipment

The matrix signals are Highways Agency type 421 and type 409 with integrated drivers. The signals are manufactured by Techspan and SES.
The type 421 matrix signals are gantry mounted. The associated type 9904 DLCBs, IPDUs and type 901 isolation switches are mounted on plates bolted onto the gantry floor. The cabling is secured to cable trays or ducts running along the gantry. For maintenance purposes, all these signals can be swung inwards on their pivots and secured.

The type 409 matrix signals are post mounted with type 9902 DLCB and IPDU mounted in the base. The 9902 DLCB has a circuit breaker and impact switch to cut off power at the local electricity supply company cabinet in case of a knockdown.

The matrix signals are connected to the layer 3 IP Network switches via MOXA units using RS485 transmission over copper cable.

Variable Message Sign Equipment 
The Variable Message Signs are a mixture of Altaroute, Dambach and Vital rotating prism types and Thermotor LED secret signs. The signs use Signature Industries type CH398199 drivers or Techspan standard enclosed VMS/EMS drivers. The rotating prism signs have three faces and can be manually operated in case of LSTOC Instation System failure. Most signs also have external overhead lighting units which are operated by a photo electric cell. All post mounted signs fitted with Signature Industries drivers have a cover around the driver to deter Vandalism.
Tunnel lane control signs are located in the northbound and southbound Blackwall Tunnels and the George Green, Green Man and Fore Street Tunnels. The Tunnel lane control signs and portal signs are Thermotor units driven by Signature Industries standard VMS drivers type CH398199. 

The Enhanced Message Signs (EMSs) are MS4 LED signs capable of displaying text and pictograms although the pictogram function is currently not used. The EMSs themselves are a mixture of VMS Limited and Techspan units.

The Variable Message Signs described above are connected to the layer 3 IP Network switches via MOXA units using RS485 transmission over copper cable
A number of Altaroute rotating prism signs are controlled from the LSTOC System via wireless links. These signs are located in areas of the network not suited to a cabled connection.The signs themselves are operated by Techspan enclosed VMS/EMS drivers. All of the signs have three faces. They can be manually operated in case of LSTOC Instation System failure. Most signs also have external overhead lighting units which are controlled by a photo electric cell.

A number of Thermotor rotating prism and LED secret signs located on the approaches to the Fore Street Tunnel are controlled locally via a proprietary mobile telephony unit. These signs are mainly located in the central reservation and similar areas of the network not suited to a cabled connection.
Traffic Barriers

Traffic control barriers are located on the approaches to the Blackwall Tunnels and at the entrances to the Blackwall, Limehouse, East India and Rotherhithe Tunnels (for emergency closures). The barriers at Rotherhithe are Frontline whereas the barriers at the other Tunnels are ELKA, with a mixture of ES50, ES60, ES80 and Kolous types, driven by proprietary Serco Limited type 29329 drivers.

The traffic control barriers are connected to the layer 3 IP Network switches via MOXA units using RS485 transmission over copper cable.

PMCE Equipment 

The Plant Monitoring and Control Equipment (PMCE) is used to monitor and control devices which do not have a direct LSTOC Instation System interface, such as traffic signal and wig-wag controllers. The PMCE devices are proprietary Serco type 29324 drivers. 
The PMCE units are connected to the layer 3 IP Network switches via MOXA units using RS485 transmission over copper cable.
MIDAS Equipment 
On the A13 and in the southbound Blackwall Tunnel the automatic traffic surveillance (ATS) mode uses Highways Agency MIDAS Outstations running HIOCC to detect traffic alarms. The A13 uses Peek Outstations while the southbound BlackwallTunnel and the East India Dock Link Tunnel use Golden River Outstations. The Golden River Outstations in the southbound Blackwall Tunnel  and East India Dock Link also run a single stopped vehicle detection algorithm which uses a supervisory Outstation to generate alarms for single stopped vehicles in light traffic flow conditions.
The Service Provider shall note that the MIDAS system is currently out of service and TfL does not intend to maintain it under this Agreement at this time.
Telephone Equipment

The telephones are a mixture of Highways Agency type 352, 354 and 741 models, Racal and DAC 501, and Resistel ZB models. 
Telephones in tunnels are usually mounted in Emergency Distribution Panels (EDPs) or Traffic Management Panels (TMPs) although some telephones are mounted directly on the Tunnel walls. The Service Provider will not be required to maintain the EDPs or TMPs but the Service Provider shall clean the door and compartment of the EDP/TMP which contains the telephone instrument. Most Tunnel telephones have ring-back flasher beacons connected. The Service Provider shall clean and maintain the beacons as part of the telephone installation.

Telephones on the open carriageway are mounted in free-standing housings, typically Highways Agency type 611D and similar.  The Service Provider shall clean and maintain the housings as part of the telephone installation.
The telephones are connected to the layer 3 IP Network switches via Voice Gateway units using copper cable.  

The Voice Gateway units are connected via the IP Network to Call Manager units located in the southbound Blackwall Tunnel Service Building. The Call Managers are Cisco IP Network units and are configured to operate as a resilient pair in publisher/subscriber mode. These units function as telephone exchanges to route the calls from Voice Gateways to the LSTOC Instation System and hence to the LSTOC Operators.
CCTV Equipment 

All cameras are full-function pan/tilt/zoom and support pre-set shots. The cameras are mainly Bosch, Sony, Ganz and Sanyo but some cameras from other manufacturers are installed. The pan and tilt units are mainly Dennard and MAD. Bosch Mic domes are used in several of the Tunnels.
The cameras are connected to the layer 3 IP Network switches via codec units using a mixture of fibre optic and co-axial cables. In the Limehouse Tunnel, an additional “sub-net” of layer 2 IP Network switches is used to provide a resilient CCTV network within the Tunnel bores.

Hard drive CCTV recorder servers are located in the Tunnel Service Buildings at Blackwall and East India Dock and in the Transmission Station at Redbridge. These recorders are used to record the video from the Tunnel cameras on a 24/7 basis for onward transmission to LSTOC upon request by the LSTOC Operators.

The Service Provider shall provide 1st line response to Faults on the CCTV recorder server hardware on a unit replacement basis. The proprietary software running in the CCTV recorder servers is not maintained by the Service Provider under this Agreement and therefore when attending to Faults on the CCTV recorder server hardware the Service Provider may need to liaise with the CCTV Instation Maintenance Service Provider for 2nd and/or 3rd line support to Resolve the Fault.

The CCTV recorder hardware is connected directly to the local layer 3 IP Network switches in the Tunnel Service Buildings.
CCTV Operator Interfaces (OIFs) are located in the Tunnel Service Buildings at Limehouse, Fore Street and George Green. These CCTV OIFs are used to view the video from the Tunnel cameras locally while maintenance closures are being implemented and removed.

The Service Provider shall provide 1st line response to Faults on the CCTV OIF hardware on a unit replacement basis. The proprietary software running in the CCTV OIF hardware is not maintained by the Service Provider under this Agreement and therefore when attending to Faults on the CCTV OIF hardware the Service Provider may need to liaise with the CCTV Instation Maintenance Service Provider for 2nd and/or 3rd line support to Resolve the Fault.

The CCTV OIF hardware is connected directly to the local layer 3 IP Network switches in the Tunnel Service Buildings.

The CCTV Instation System's server units are located in the primary data centre and the Blackwall Tunnel Service Building. The servers in the primary data centre and the Blackwall Tunnel equipment room are configured to operate as a resilient pair. The Service Provider shall note that the equipment and software which form the CCTV Instation System and its server units are not maintained by the Service Provider under this Agreement. However, the Service Provider may have to liaise with the CCTV Instation Maintenance Service Provider in order to resolve Faults which affect the CCTV system.
Video Automatic Incident Detection (VAID) cameras

Video Automatic Incident Detection (VAID) cameras are located in the Blackwall Northbound bore. The cameras are used to detect stopped and slow moving vehicles within the Tunnels. The images are processed on servers located in the Blackwall Tunnel Service Buildings. The cameras are Bosch units and the servers are manufactured by FLIR.
The VAID cameras are connected to the image processing servers via co-axial and fibre cabling and the servers are connected directly to the layer 3 IP Network switches.
Loudspeaker Public Address (LPA) Equipment

The LPA Equipment consists of loudspeakers, amplifiers and associated cabling located within the Tunnels. A high level overview of the Equipment in each Tunnel is given below:
Blackwall Tunnel Northbound

Duran asymmetric boundary flare horn speakers in the bore

Horn speakers at the portals 

Amplifier racks in the north and south vent shafts
Blackwall Tunnel Southbound

Duran asymmetric boundary flare horn speakers in the bore

Tyco horn speakers at the portals
Amplifier racks in the north and south vent shafts

Limehouse

Duran asymmetric boundary flare horn speakers in the Eastbound and Westbound bores (roof mounted)

Amplifier racks in the Central, Eastern and North Quay Tunnel Service Buildings

Rotherhithe

Duran asymmetric boundary flare horn speakers in the bore

Bosch horn speakers at the portals

Amplifier rack at shaft 2
Eastway

Duran asymmetric boundary flare horn speakers in the bore (wall mounted)

Amplifier rack in the Tunnel Service Building

The LPA Equipment allows the LSTOC Operators to broadcast messages to the Tunnels, either by bore or by individual zones.
The LPA Equipment at each Tunnel is connected to the layer 3 IP Network switches via telephony gateway units installed in the Tunnel Service Buildings using copper cable.
Radio Equipment

The radio Equipment consists of leaky feeder cables, amplifiers, transmitters, receivers and associated cabling located within the Tunnels. A high level overview of the Equipment in each Tunnel is given below:
Blackwall Tunnel Northbound:

4 leaky feeder radio cables in the Tunnel bore

Yagi antennas at the north and south portals

UHF basestations and combiners at shaft 1

UHF tunnel amplifiers at vent shafts 1 and 3

Stand-by battery units at vent shafts 1 and 3

Blackwall Tunnel Southbound:

2 leaky feeder radio cables in the Tunnel bore

Yagi antennas at the north and south portals

Celluar telephone yagi antennas

UHF basestations and combiners at the north vent shaft

“off-air” antennas at the north vent shaft
Cell enhancers and repeaters for UHF, cellular telephones and TETRA at the south vent shaft

Limehouse:

2 leaky feeder radio cables in the Eastbound bore

2 leaky feeder radio cables in the Westbound bore

DAB VBI Equipment in the Eastern Tunnel Service Building

UHF tunnel amplifiers (roof mounted in tunnel bores)
UPS battery back-up at the Tunnel Service Buildings (1 unit in Eastern, Western and North Quay TSB and 2 units in Central TSB)
East India Dock:

1 leaky feeder radio cable in the Eastbound bore
1 leaky feeder radio cable in the Westbound bore
Equipment rack complete with FX5000 and T4001/R4001 units

UHF combiner

George Green:

3 leaky feeder radio cables in the Eastbound bore
3 leaky feeder radio cables in the Westbound bore
Equipment rack complete with FX5000 and GM320 units

UHF combiner

Green Man

3 leaky feeder radio cables in the Eastbound bore
3 leaky feeder radio cables in the Westbound bore
Equipment rack complete with FX5000 and GM320 units

UHF/VHF combiner

Fore Street

3 leaky feeder radio cables in the Eastbound bore
3 leaky feeder radio cables in the Westbound bore
Equipment rack complete with PRF1060 units

UHF combiner

Rotherhithe:

2 leaky feeder radio cables in the Tunnel bore

UHF radio basestations at shaft 4

GSM and PCN cellular services Equipment at shaft 4

FM/AM/DAB radio rebroadcast Equipment at shaft 4

Cable monitoring system at shaft 4

“Off-air antennas at shaft 4

UPS battery back-up at shafts 2 and 4

TETRA cell enhancer at shaft 2

UHF cell enhancers and DAB amplifers at shaft 2
GSM and PCN cellular services Equipment at shaft 2
Eastway:

1 leaky feeder radio cable in the Tunnel bore
UHF basestations and combiners in the Tunnel Service Building

The radio Equipment allows radio transmission to be made within the bores by the emergency services and LoHAC contractors. The radio Equipment at the northbound and southbound Blackwall Tunnels, Rotherhithe Tunnel and Limehouse Tunnel also allow radio rebroadcast on a set number of public radio station channels which can be taken over for emergency transmissions when required by the LSTOC Operators.

All of the Tunnels are fitted with Health and Monitoring (H&M) systems.

The radio Equipment at each Tunnel is connected to the layer 3 IP Network switches via telephony gateway units installed in the Tunnel Service Buildings using copper cable.

Overheight Vehicle Detection (OVD) Equipment
A number of overheight vehicle detection systems are located on the Blackwall Tunnel Southern Approach in order to protect the northbound Blackwall Tunnel from vehicle impact.

System 1 is located to the north of the Woolwich Road flyover on the Southern Approach.  It consists of infra red detectors which detect the presence of an overheight vehicle, laser detectors which determine which lane the overheight vehicle is in, and ANPR cameras which capture the registration number of the overheight vehicle.  The registration number of the overheight vehicle is then displayed on an EMS downstream of the detectors together with a warning legend advising the vehicle to divert.
System 1a is located to the north of the Blackwall Lane flyover on the Southern Approach.  It consists of infra red detectors which detect the presence of an overheight vehicle and trigger the display of a warning legend on a VMS downstream of the detectors advising the vehicle to divert.

System 2 is located at the pedestrian footbridge on the Southern Approach.  It consists of two sets of infra red detectors (at 2.8m and 4m height) which detect the presence of an overheight vehicle, laser detrectors which determine which lane the overheight vehicle is in, and ANPR cameras which capture the registration number of the overheight vehicle.  The registration number of the overheight vehicle is then displayed on an EMS downstream of the detectors together with a warning legend advising the vehicle to change lanes or divert.

System 3 is located to the south of Tunnel House on the Southern Approach.  It consists of infra red detectors which detect the presence of an overheight vehicle and set traffic signals to red via the TECS PLC system.  The LSTOC Operators use the CCTV system to check the vehicle and divert it into Tunnel Avenue using the Blackwall LPA system together with VMS and barriers which are controlled from the TECS touch screen control panel.The LSTOC Operators use the CCTV system to check the vehicle and divert it using signs and barriers which are controlled from the TECS touch screen control panel. 

System 4 is located between Tunnel House and the northbound Blackwall Tunnel portal.  It consists of infra red detectors which detect the presence of an overheight vehicle and set traffic signals to red via the TECS PLC system.  The LSTOC Operators use the CCTV system to check the vehicle and divert it up the exit ramp using the Blackwall LPA system together with matrix signals and barriers which are controlled from the TECS touch screen control panel.
Traffic Signals 
The following traffic signal Sites are associated with the Tunnels.
05/046 - This Equipment consists of a T800 traffic signal controller and associated traffic signals which are installed on the down slip from the A13 at the portal to the southbound Blackwall Tunnel. There is also an associated Scoot site (05/546) which consists of an OTU mounted in a cabinet at the top of the parapet above the junction. The OTU uses Trafficam detectors instead of inductive loops.
06/243 - This Equipment consists of a T800 traffic signal controller and associated traffic signals which are installed on the northbound carriageway of the Blackwall Tunnel Southern Approach by Tunnel Avenue.  
06/136 - This Equipment consists of a T400 traffic signal controller and associated traffic signals which are installed at the portal to the northbound Blackwall Tunnel adjacent to the overheight vehicle exit ramp.
06/295 - This Equipment consists of traffic signals which are installed on the northbound carriageway of the Blackwall Tunnel Southern Approach and in the Tunnel Avenue bus lane. This site is run as a parallel stage stream from site 06/243.
05/855047 - This Equipment consists of a T800 traffic signal controller and associated traffic signals which are installed at the portal to the Eastbound Bore of the East India Dock Tunnel.
05/364 - This Equipment consists of a T800 traffic signal controller and associated traffic signals which are installed at the portal to the Westbound Bore of the East India Dock Tunnel.
Wig-Wags

Wig-wags are used in conjunction with the VMS and barriers to implement the tunnel closure at Rotherhithe Tunnel. Standard post-mounted wig-wag aspect heads are located at the north and south portals of the Tunnel, each controlled by a wig-wag controller mounted on the back of the post. The wig-wag controllers are operated from the LSTOC System via PMCE drivers.

The PMCE drivers are connected to the layer 3 IP Network switches via MOXA units using RS485 over copper cable.
Illuminated Road Studs

Illuminated road studs are used in conjunction with the approach road signing to implement tunnel closures at the Blackwall Tunnel. The road studs are arranged in two sets, one set on the north side of the Tunnel and one set on the south side of the Tunnel. The studs are normally off and are illuminated as part of the Tunnel closure signing to guide vehicles into the correct lane. The illuminated road studs are operated from the LSTOC System via PMCE drivers.  It should be noted that this control mechanism does not provide feedback to the LSTOC System on the operational status of the illuminated road studs.

The PMCE drivers are connected to the layer 3 IP Network switches via MOXA units using RS485 over copper cable.
Traffic Enforcement Cameras in the Limehouse Link

This Equipment consists of six traffic speed enforcement cameras installed in the Limehouse Link Tunnel. 
The Service Provider’s responsibility for the maintenance of these cameras under this Agreement shall be limited to cleaning only.

The Service Provider shall report any Faults on this Equipment to TfL’s Enforcement Camera Maintenance Service Provider for rectification.

Uninterruptable Power Supply (UPS) Equipment

This Equipment consists of:

50kVA Uninterruptable Power Supply units located in the Transmission Stations at Redbridge, Beckton, Dagenham and M1J1;
Roadside Equipment Uninterruptable Power Supply units located in cabinets at Pear Island (adjacent to the south portal of the northbound Blackwall Tunnel), Bow Underpass, and River Lea pumping station; 

Communications system Uninterruptable Power Supply units located in the Tunnel Service Buildings in Limehouse and at shafts 2 and 4 at Rotherhithe.
All of the UPS units are fitted with 10 year life batteries.

SCOOT Detectors

There are 3 Traficon above-ground vehicle detection cameras located on a gantry at the North portal of the Southbound Blackwall Tunnel.  These detectors are used to collect data for the TfL UTC system and are connected to a Tele12 OTU located in a cabinet adjacent to the camera gantry.
LSTOC Instation System Software 

For the avoidance of doubt, the Service Provider shall not be responsible for the maintenance of the software used to operate the LSTOC Instation System. However, the Service Provider will be expected to liaise with TfL, the LSTOC Instation Maintenance Service Provider and the CCTV Instation Maintenance Service Provider as required to resolve Faults relating to the Equipment.
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