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Single Deck – Diesel (Only) Bus 

 

Description 
Mic 
Position 

Fan 
Status 

Limit 
dB(A) 

Actual 
dB(A) 

Regulation 51.02 (Part A) – TfL Improved 
Legal Pass-by test highest level 

External Off 
80Legal -
1 dB(A) 

 

Door closing buzzer Interior noise level Internal Off 75 dB(A) 
 

Disabled ramp buzzer exterior noise level Exterior Off 75 dB(A) 
 

WOT from standstill to 16km/h External Off 78 
 

WOT from standstill to 16km/h 
 

Internal 
Front 

On 73 
 

Internal 
Rear 

On 74 
 

Internal noise constant speed @ 16 km/h 

Front 
On 

60 dB(A) 

 

Rear 
On 

 

Internal noise WOT from 16 km/h to 40 
km/h 

Front 
On 

68 

 

Rear 
On 

 

Internal noise constant speed @ 40 km/h 

Front On 
67 dB(A) 

 

Rear 
On  
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Single Deck – Hybrid Bus 

 

Description 
Mic 
Position 

Fan 
Status 

Limit 
dB(A) 

Actual 
dB(A) 

Regulation 51.02 (Part A) – TfL Improved 
Legal Pass-by test highest level 

External Off 
Legal -79 

dB(A) 
 

Door closing buzzer Interior noise level Internal Off 75 dB(A) 
 

Disabled ramp buzzer exterior noise level Exterior Off 75 dB(A) 
 

WOT from standstill to 16km/h External Off 77 
 

WOT from standstill to 16km/h 
 

Internal 
Front 

On 72 
 

Internal 
Rear 

On 73 
 

Internal noise constant speed @ 16 km/h 

Front 
On 

59 dB(A) 

 

Rear 
On 

 

Internal noise WOT from 16 km/h to 40 
km/h 

Front 
On 

67 

 

Rear 
On 

 

Internal noise constant speed @ 40 km/h 

Front On 
66 dB(A) 

 

Rear On  
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Double Deck – Diesel (Only) Bus 
 

Description 
Mic 
Position 

Fan 
Status 

Limit 
dB(A) 

Actual 
dB(A) 

Regulation 51.02 (Part A) – TfL Improved 
Legal Pass-by test highest level 

External Off 
Legal -1 
80dB(A) 

 

Door closing buzzer Interior noise level 
Internal 
Lower 
Saloon 

Off 
75 

dB(A) 
 

Disabled ramp buzzer exterior noise level Exterior Off 
75 

dB(A) 
 

WOT from standstill to 16km/h External Off 78  

WOT from standstill to 16km/h 
 

Internal 
Lower 
Saloon 
Front 

On 62  

Internal 
Lower 
Saloon 
Rear 

On 64  

WOT from standstill to 16km/h 
 

Internal 
Upper 
Saloon 
Front 

On 55  

Internal 
Upper 
Saloon 
Rear 

On 56  

Internal noise constant speed @ 16 km/h 

Internal 
Lower 
Saloon 
Front 

On 62  

Internal 
Lower 
Saloon 
Rear 

On 65  

Internal noise constant speed @ 16 km/h 

Internal 
Upper 
Saloon 
Front 

On 52  

Internal 
Upper 
Saloon 
Rear 

On 54  

    

Internal noise WOT from 16 km/h to 40 
km/h 

Internal 
Lower 
Saloon 

On 70  
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Front 

Internal 
Lower 
Saloon 
Rear 

On 72  

Internal noise WOT from 16 km/h to 40 
km/h 

Internal 
Upper 
Saloon 
Front 

On 60  

Internal 
Upper 
Saloon 
Rear 

On 61  

Internal noise constant speed @ 40 km/h 

Internal 
Lower 
Saloon 
Front 

On 69  

Internal 
Lower 
Saloon 
Rear 

On 70  

Internal noise constant speed @ 40 km/h 

Internal 
Upper 
Saloon 
Front 

On 62  

Internal 
Upper 
Saloon 
Rear 

On 62  

 
  



                            Attachment 4 Noise Declaration Form 

Version 2  2012 

Double Deck – Hybrid Bus 
 

Description 
Mic 
Position 

Fan 
Status 

Limit 
dB(A) 

Actual 
dB(A) 

Regulation 51.02 (Part A) – TfL Improved 
Legal Pass-by test highest level 

External Off 
Legal -1 
79dB(A) 

 

Door closing buzzer Interior noise level 
Internal 
Lower 
Saloon 

Off 
75 

dB(A) 
 

Disabled ramp buzzer exterior noise level Exterior Off 
75 

dB(A) 
 

WOT from standstill to 16km/h External Off 77  

WOT from standstill to 16km/h 
 

Internal 
Lower 
Saloon 
Front 

On 61  

Internal 
Lower 
Saloon 
Rear 

On 63  

WOT from standstill to 16km/h 
 

Internal 
Upper 
Saloon 
Front 

On 54  

Internal 
Upper 
Saloon 
Rear 

On 55  

Internal noise constant speed @ 16 km/h 

Internal 
Lower 
Saloon 
Front 

On 61  

Internal 
Lower 
Saloon 
Rear 

On 64  

Internal noise constant speed @ 16 km/h 

Internal 
Upper 
Saloon 
Front 

On 51  

Internal 
Upper 
Saloon 
Rear 

On 53  

Rear On   

Internal noise WOT from 16 km/h to 40 
km/h 

Internal 
Lower 

On 75  
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Saloon 
Front 

Internal 
Lower 
Saloon 
Rear 

On 71  

Internal noise WOT from 16 km/h to 40 
km/h 

Internal 
Upper 
Saloon 
Front 

On 59  

Internal 
Upper 
Saloon 
Rear 

On 60  

Internal noise constant speed @ 40 km/h 

Internal 
Lower 
Saloon 
Front 

On 68  

Internal 
Lower 
Saloon 
Rear 

On 69  

Internal noise constant speed @ 40 km/h 

Internal 
Upper 
Saloon 
Front 

On 61  

Internal 
Upper 
Saloon 
Rear 

On 61  
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ATTACHMENT 15 

 
Exterior and Interior Notices 

 
A Bus notices booklet “Manufacturers Application Procedure” showing 
locations and position of all the notices is available from LBSL. 
The booklet also identifies your contacts for securing supply of the notices 
and fitment to all new buses. 
 
The following Notices, Labels, Signs or Logos are provided by LBSL on a 
FOC basis for fixing on all vehicles. 
 

 Interior 
 Labels as in booklet 
 Wheelchair and baby buggy combined notice 
 Priority seats 
 Oyster notice 
 For you safety, Passengers must not stand forward of this point 
 No Smoking 
 For your Safety, Please do not stand on stairs 
 

 Exterior 
 London Buses Logo for wheelchair accessible buses 
 Accessibility notices for reduced mobility and wheelchair users 
 London Buses roundel 
 Cleaner Air for London rear signage for hybrid, hydrogen or SCRT 

and DPF retrofitted buses as per the latest booklet 
 
Exclusion 

 Any polycarbonate printed labels with high bond adhesive are 
strictly prohibited 

 
The Bus notices booklet will be updated at any time and should be accepted 
as the LBSL variation to this specification document. 
 
Additional Operator or Original Equipment Manufacturer Notices are not 
required. 
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ATTACHMENT 1 

 
Diesel Bus Emissions Test Process 

 

The bus for testing provided either by the manufacturer or TfL from an operator 
shall be to the London specification and fitted with all equipment necessary for 
operation in London. 
 
An emission testing authority is designated by TfL to ensure comparative 
standards and quality of testing is achieved. 
 
Manufacturers and / or bus operator are permitted to be present during testing 
but are not permitted to interfere with or adjust the bus setting without full 
agreement of the testing authority and TfL. All adjustments will be noted by the 
testing authority. 
 
The Buses must arrive at the test site with a full tank of fuel, including. AdBlue.  
A one litre fuel sample will be taken and retained for analysis if required. 
 
The test bus is weighed to obtain the kerb weight and compared to the ULW as 
certified on the side of the bus. 
 
The emissions test is a laden test with half the bus total seated capacity added 
to the measured kerb weight to determine the test inertia. A passenger weight 
of 68kg per passenger is used.  A crew weight of 75kg is also added 
 
Tyre pressures are set to the bus manufacturer’s recommendation and exhaust 
system is checked for leaks. 
 
The bus is then linked to a chassis dynamometer in a test chamber for 
emissions testing. The test chamber is held at a temperature of 18c and speed 
sensing fans are positioned to simulate actual road speed in the test chamber. 
 
The tests consist of stop-start Millbrook London Transport Bus (MLTB) cycle 
emission tests as shown below.   
 
 

The bus engine is warmed up by driving a full test cycle before the actual test. 
Only equipment necessary to operate a safe testing of the bus is required to be 
in operation during the emissions test. ie. Heating or cooling etc is not required 
to be in operation. 
 
The bus will be run over three validated cycles of the above test to produce an 
average result in the report. 
 
A further test of a static 2 minutes on engine idle and a stationary to max engine 
power on full acceleration at the same test inertia will also be reported for the 
same range of emissions.  
 
Bag analysis of HC, CO, NOx, CO2 and Pm is reported for each test.  The cycle 
is split into two phases (Outer and inner London) and emissions are reported on 
each phase and an overall test total, in grammes and grammes/kilometre for 
each pollutant. 
 
The test is completed in triplicate and the following emissions data is reported: 
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 Engine NOx, NO, NO2, HC, CO, CO2 at 1 Hz 

 Tailpipe NOx, NO, NO2, HC, CO, CO2 at 1 Hz 

 FTIR at tailpipe  

 Particle number to PMP method    

 Two dilute ‘bags’ collected and analysed for NOx, CO, HC & CO2 

 PM is measured gravimetrically using a single filter paper  

 Fuel Consumption in Litres / 100km 
 
The emission test summary sheet showing all ‘bag’ data is then provided to TfL 
showing all ‘legislated’ and TfL requested pollutants.  
 
A full detailed report for TfL evaluation, on the test results and a comparison 
against an appropriate vehicle, selected by TfL is made by the testing authority.  
 
For vehicles entering service from January 2014 (Euro V1) the emission 
standards expected are: 
 
NOx   1.0gr/km 
PM     0.1gr/km 
CO2     1250gr/km  (this equates to a 5% reduction on Euro 5)     
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ATTACHMENT 2 

 
Hybrid Bus Emissions Test Process and Objective Standards  

 

The bus for testing provided either by the manufacturer or TfL from an operator 
shall be to the London specification and fitted with all equipment necessary for 
operation in London. 
 
The hybrid bus testing process shall follow the same details as set out for diesel 
buses in Attachment 1 with the following addition. 
 

1. Clamps to measure electrical current or an approved method with the 
bus manufacturer are fitted to monitor and measure the energy into and 
out of the battery/energy storage device, during the test runs for the 
purpose of an energy balancing calculation. The tests are repeated 
sufficient times to allow a suitable energy balance for compliance with 
SAE J2711 test methodology to be determined. 

 
The emission test summary sheet showing all ‘bag’ data is then provided to TfL 
showing all ‘legislated’ and TfL requested pollutants.  
 
A full detailed report for TfL evaluation, on the test results and a comparison 
against the TfL objective Hybrid Bus emissions standard and the DfT/LCVP 
Green Bus standard is made by the testing authority.  
 
TfL Objective Hybrid Bus Emissions Standards are shown below in g/km as a 
no more than result 
 
Single Deck up to 12m Overall length 

 NOx  @  1.00 

 Pm  @  0.020 

 CO2  @  650 
 

Double Deck up to 11m Overall Length 

 NOx  @  1.00 

 Pm  @  0.020 

 CO2  @  750 
 
 
 
 







  
 

ATTACHMENT 6 

 
Materials Fire Retardancy Standards 

 
The following schedule of component materials Fire Retardant Standards 
must by verified by each manufacturer and may be subject to independent 
assessment during or after submission. 
 
All internal components in the bus not specified below must meet the 
applicable specification in EC Regulations 118. 
 

The current minimum LBSL Materials Fire Retardancy Standards for each 
type of material used on a vehicle are: - 
 

 All materials forming fire barrier between engine bay and passenger 
saloons, BS476 Class 1, on engine-facing surfaces. This overrides 
other points below.   

 All GRP materials utilized interior and exterior, BS476 Class 3 front 
surface, BS476 Class 2 back surface. 

 Melamine Laminates (side or roof panels), BS476 Class 2 

 All completed flooring (plywood or alternative, including floor covering) 
BS476 Class 2 on upper surface, BS476 Class 3 on lower surface. 

 Seat frames (ABS or Polycarbonate), UL94V0 

 Seat assemblies, BS5452 Crib 7 

 Body Insulation, BS 476 Class 2 

 All internal ABS products (capping and finishing trims), UL94V0 

 Body and Floor insulation, BS476 Class 2 
 
 
The above materials or treatment used to achieve the standard must be 
capable of achieving the required standard when suitably cleaned or 
maintained over the operational life of the bus.  
 
Replacement components and their associated material must achieve the 
original standard. 
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ATTACHMENT 7 

 

Schedule of Bus Type Layouts and General Arrangement Drawings 
 

The following buses showing both the OEM Drg. No. and LBSL Ref No have been 
approved by LBSL as the layout and general arrangement for each bus manufacturer. 
 

      Overall   OEM     LBSL 
Type Chassis     Body Length Drg. No.  Ref No. 
 SD Enviro 200     ADL    8.6m     E2A/001 
 SD Enviro 200     ADL    9.5m  WA4434  E2A/002 
 SD Enviro 200     ADL  10.2m  WA4357  E2A/003 
 SD Enviro 200     ADL  10.8m  WA4435  E2A/004 
 SD Enviro 200Hyb    ADL       E2A/010 
 SD Optare     Solo (Slim)   7.8m  29800026   OS/020 
 SD Optare     Solo    8.8m  29800028    OS/021 
 SD Optare     Solo    9.1m  29800027    OS/022 
 SD Optare Hyb     Solo    TBR     OS/023 
 SD Optare     Versa 10.4m  32800079    OV/024 
 SD Optare     Versa 11.1m  32800080  OV/025 
 SD Optare Hyb     Versa   TBR   OV/026 
 SD Optare     Tempo 12.0m  28800115    OT/027 
 SD Optare Hyb     Tempo   TBR     OT/028 
 SD Wright Bus     Streetlight   9.5m  CUS-02360-3 WS/030 
 SD Wright Bus     Streetlight 10.2m  CUS-02283-2 WS/031 
 SD Wright Bus     Streetlight 10.2m  CUS-02308-3 WS/032 
 SD Wright Bus     Streetlight 10.8m  CUS-02246-4 WS/033 
 SD Wright Bus Hyb    Streetlight   TBR   WS/035 
 SD VDL SB180     MCV 10.3m  464680010000 DM/040 
 SD VDL SB200     Wrightbus 11.9m  TBR   DW/045 
 SD MAN      MCV   TBR   MNM/050 
 SD Mercedes     Citaro 12.0m  3230035696    MC/060 
 SD Mercedes C124RLE   MCV 12.0m  TBR     MM/065 
 SD Scania     Omni 12.0m  TBR   SS/070 
 SD Volvo B7LE     Wrightbus 12.0m  TBR    V7W/080 
 SD Volvo B7LE     MCV 12.0m  TBR    V7W/081 
  
 DD Enviro 400     ADL  10.2m  WA4244   E4A/100 
 DD Enviro 400     ADL  10.9m  WA4433   E4A/101 
 DD Enviro 400 Hyb    ADL  10.2m  WA4247   E4A/105 
 DD Wright Bus  Gemini 10.4m  CUS-02383-1 WG/110 
 DD Wright Bus Hyb Gemini   TBR   WG/115 
 DD Volvo B9TL  Wright Bus 10.5m  CUS-02385-1 V9W/120  
 DD Volvo B9TL  MCV  10.3m  488000000000 V9M/121 
 DD Volvo B5 Hyb Wright Bus 10.4m  CUS-02384-1 V5W/125  
 DD Scania  Omni  10.6m  2004732  SS/130 
 DD Optare  Optare   TBR     OD/140 
 DD Optare Hyb  Optare    TBR     OD/145 
 
 

This Schedule will be updated as OEM Drg. Nos are allocated to LBSL Ref. No. 
OEM’s have been instructed not to amend the layouts without consultation with 
TFL. Any un-referred amendments will be the operator’s responsibility to return the 
buses general arrangement to its original requirements. 
 
Note. TBR (To be reviewed). Thus, not approved at this issue level. 
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Attachment 8 

 

Engine Bay Fire Suppression Systems 

 

In addition to the requirements contained in the operational specification 

for Engine Bay fire suppression the following requirement is mandatory 

for all new model types entering the fleet.  A full Engine Bay fire risk 

assessment must be completed for each vehicle type. We would advise 

all OEM’s to carry out the process in conjunction with Fire suppression 

system (FSS) manufacturers and operators who have the necessary 

expertise. The outputs from the risk assessment should mandate the 

type and location of any detection device and provide a detailed location 

for the dispensing tube or nozzles. It should also detail the FSS 

maintenance requirements. We expect as standard that all potential 

sources of fire in the engine bay be protected by an effective FSS this 

includes any at risk areas behind the engine such as starter motors or 

filter assemblies. This may increase the length of the trace tube or 

require additional nozzles. It might also have the affect of having to 

increase the capacity of the fire suppression cylinder. 

It is generally accepted that ABC powder delivered at high pressure is 

most suitable for Engine bay environments however Water mist systems 

will be acceptable.   
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ATTACHMENT 10 
 

Wheelchair Floor Logo and Layout 
 

 
 

 
 

 
 
 
   To Rear of Bus 
 
 
Floor covering of the total Wheel chair bay as shown by manufacturers 
drawings (Attachment 7) in Blue Ref PMS 300 (As blue in wheelchair notice) 
and wheelchair logo in plain White. Mild fleck in the base colours may be 
added to increase durability of the floor covering. 
 
The logo in the wheelchair floor area should be of the identical style to the 
above and be approximately to the stated dimensions. 
 
The logo in the wheelchair bay should always be positioned to demonstrate 
the actual position of the wheelchair. 
 
The horizontal centre line of the logo should be on the centre line of the 
vertical wheelchair back board and be no more than 550mm from the front of 
the wheelchair board to the centreline of the logo. 
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ATTACHMENT 12 

 
Heating and Ventilation System Operational Settings and Testing Process 

 
All buses must be fitted with a minimum of a fully automatically temperature controlled 
heating system. No driver cab or engine bay operation should be necessary to adjust or 
set the passenger saloon heating system during variations of temperature over the 
summer and winter periods. 
 
Independent driver controlled demisting system and Independent driver controlled cab air 
conditioning. 
 
All double deck buses must additionally be fitted with an automatically temperature 
controlled upper deck air cooling system. 
 
Manufacturers should set individual sections of the heating and ventilation system to 
operate at the following targets 
 
1. a) Heating 

     Capable of raising the temperature from zero  to 15˚c in 45 minutes  rising to  and  
     maintaining  17˚c. within 90 minutes.   Test should include the both doors opening  
     for 10 seconds  at a time  to simulate 15 bus stops in the first 25 minutes and 13 in  
     the next 20 minutes. Maximum air vent velocity of 5 m/s.    
 
    b) Ventilation, see page 13. 
   Natural fresh air via opening side windows at all times by passenger selection,  

 
 2. Cab / Drivers Screen Demisting 

   Manual Driver selection, Capable of independent operation at all times and raising the  
   temperature from zero  to 20˚ within 25 minutes.  Test should include the both doors  
   opening,for,10 seconds  at a time  to simulate 15 bus stops in the first 25 minutes and 13  
   in the  next 20 minutes. Maximum air vent velocity of 5 m/s. 
     
 3. Drivers Cab Air conditioning 

  Manual Driver selection, Capable of independent operation at all times. However it  
  the drivers cab air conditioning is on, the upper deck air-cooling may function on a  
  slow setting to balance the cooling system,  must be capable of reducing the temperature  
  from 35˚c  to  25˚c within 25 minutes. Test should include the both doors opening for 10 
  seconds  at a time  to simulate 15 bus stops in the first 25 minutes 
 
 4. Air Cooling (Upper Deck Only) 
   Off <23˚c, fully shut down, On >23˚c, gradual build up to maximum capacity output  
   at 28˚c.  A maximum cooling capacity capable of a reduction of 5˚c is required when 
   interior saloon temperature is 30˚c over a 30 minute pull down test as described  
   below. If Driver’s cab air conditioning is off, upper deck air-cooling will function 
   independently on its automatic temperature settings 

 
All bus models will be tested in a temperature controlled chamber at a temperature of 30˚c 
and must achieve the pull down procedure shown below to validate settings and 
efficiencies. 
   
These requirements will be constantly reviewed and update as technology and 
manufacturing capability develops. 
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Upper deck Air Cooling Validation Test 

 

 

The objective of this test is to validate the cooling performance of the upper saloon air 
cooling systems. This test is carried out simultaneously with a test to validate the cooling 
performance in the driver’s cab. 
 

The bus for testing provided either by the manufacturer or TfL from an operator shall be to 
the London specification and fitted with all equipment necessary for operation in London. 
 
The testing authority is designated by TfL to ensure comparative standards and quality of 
testing is achieved. 
 
Manufacturers and / or bus operator are permitted to be present during testing but are not 
permitted to interfere with or adjust the bus setting without full agreement of the testing 
authority and TfL. All adjustments will be noted by the testing authority. 

 
The testing authority shall temporally fit four thermocouples. Three on the upper deck and 
one in the driver’s cab.  
 
The upper deck thermocouples will be located 1.2 metres above the floor of the upper 
saloon, along the longitudinal centreline of the bus (mid-gangway). The forward / rearward 
position of the three thermocouples should be as follows; 

 Thermocouple 1 (front) should be located at a position aligning with the middle of the 
seat base of a seat at the very front of the upper saloon on the nearside. 

 Thermocouple 2 (middle) should be located at a position aligning with the middle of the 
seat base of a seat on the 7th row (from front) of the upper saloon on the nearside. 

 Thermocouple 3 (rear) should be located at a position aligning with the middle of the 
seat base of a seat at the very back of the upper saloon on the nearside. 

 
The driver’s cab thermocouple will be located 1.2 metres above the floor for the driver’s 
feet, on the centreline of the driver’s seat base when the driver’s seat is set to a mid-
position on its forward / rearward slider. 
 
The thermocouples are connected to a data logger capable of recording the temperature 
at each point at a maximum of 1 minute intervals. The results from the data logger shall be 
the only results utilised to evaluate the test procedure. 
The Bus will be put in a closed climate control chamber set at a temperature controlled to 
hold 30°C (+/- 1°C). It is permissible to open the vehicle windows, doors or roof vents as 
considered necessary to speed up the soak time.  
 
The soak condition is considered to be met when all four thermocouples record a steady 
state of 30°C for a15 minute duration (+/- 1°C) after a minimum soak time of 1hour. 
 
It is not permissible to use any additional heat sources within the vehicle during the soak 
period. 
 
A minimum of 15 minutes of data should be recorded to demonstrate a stable soaked 
temperature. During this time if the temperature of any sensor drops below 30°C the 15 
minutes should be reset.  
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The bus engine will be started when the following preparations checks are made for the 
test: 

 All windows, roof vents and doors are closed 

 The thermocouples are correctly positioned 

 The data recorder is running. 
 
When the bus engine is started the upper saloon air cooling should come on automatically 
(as above 23°C). The driver’s cab air conditioning should be turned on, set to maximum 
capacity, maximum fan speed and if there is a control to direct the airflow it should be 
directed to the driver position rather than the windscreen. If possible all dash vents, floor 
vents or ceiling vents in the driver’s cab can be directed towards the sensor position as far 
as practical. If the cab air conditioning has a damper flap to select between fresh air and 
recirculated air then the recirculated air function should be selected. The drivers 
windscreen demist system should be turned off and any associated vents closed.  
 
For the complete duration of the test the engine of the bus should be run at the bus engine 
idle speed. If any recirculation air supply is optional or variable the system should be set to 
maximum fresh air supply. Any demisting or other system that provides air to the upper 
saloon must be isolated to not interfere with the test results.   
 
The data logger timer should then start. 
 
The test will measure the temperature drop delivered by the system over a 30 minute 
period on a minute by minute basis. 
All three saloon thermocouples should achieve the target reduction temperature of 25°C 
within the first 20 minute period and be capable of holding the temperature below the 25°C 
for the remaining 10minutes. Averaging the results is not acceptable. 
 
The testing authority will produce a graph of the Pull Down showing the temperature 
recorded by each individual thermocouple – temperature against time. Ambient chamber 
temperature will also be included on each graph. A spreadsheet showing the results from 
each thermocouple and ambient chamber temperature will accompany the graphs. 
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ATTACHMENT 13 
 

Destination Display Layout 
 
        Off Side Front            Near Side Front 

Ultimate Destination            Route Number 
 

 
 

  1160mm x 330mm          450mm x 330mm 
        Sight Size                 Sight Size 
 
 
 

                     Near  Side Route Number and Destination   
 

 
 

                Route Number Forward  Side Destination Rearward    
270mm x 210mm                   687mm x 210mm 
        Sight Size                 Sight Size 
 
 
 

Rear 
Route Number 

 

 
   

450mm x 330mm 
Sight Size 
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ATTACHMENT 16 
 

Operator Codes and Fleet Number Roof Identification 
 

The following operator codes must be used on the roof identification on the 
first line followed by the operator’s fleet number on the second line. The codes 
must be fitted at the rear of the roof panel in the white panel area as shown in 
the diagram below  
 
 Operator      Code    

 Abellio     ABL 

 Arriva      ARL 

 Arriva Shires     ASH 

 Arriva Thames-Kent   ART 

 First      FRG 

 Go Ahead Group    GAG 

 CT Plus     CTP 

 Metrobus     MTB 

 Metroline     MTG 

 Quality Line     QUL 

 Stagecoach     STC 

 London United    LUB 

 London Sovereign    SOV 

 Sullivan Buses                                         SVB 
 

 
Typical Operator Code and Fleet Number Arrangement 

 

 
Rear of Vehicle 

 
 

All Characters in New Johnson Bold font 
Characters in Matt Black cut out vinyl 

Characters 350mm in height 
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ATTACHMENT 14 

 
Close Circuit Television System Requirements and Specification 

 

1. General Specification 

1.1 Connectivity 
A. The DVR shall have the following interfaces:- 

i) A Local Area Network (LAN) interface, presented as Ethernet 

through an RJ45 connection.  

ii) An integrated 3G modem. 

B. The integrated 3rd Generation Mobile Network (3G) modem, there is a 

preference that this card fits within the Digital Video Recorder (DVR) 

thus minimising installation costs. 

C. The LAN and 3G modem interfaces shall be password protected and 

have multiple levels of access i.e. administration, user, read only. 

D. The solution shall provide an open interface accessible via the LAN or 

3G modem to allow full control of the DVR. The specification, protocols 

used and command strings will be provided to London Bus Service 

Limited (LBSL) on request.  

E. LBSL reserves the right to use these interfaces. 

 

1.2 Function 
A. The image resolution shall be 2CIF or better, 2 CIF will be set as a 

default. 

B. Each camera input shall be capable of recording at 25 frames per 

second at the maximum image size and highest image quality 

concurrently. 

C. The CCTV system shall have the flexibility to select the frame rate for 

each individual camera up to the maximum rate. 

D. The DVR shall support a minimum total global frame rate of 100 frames 

per second. 

E. The DVR shall support 16 camera inputs as a minimum.  

F. The DVR shall have an easily removable hard disc for external 
monitoring or ability to be downloaded via external connection. 

G. Bus data to be recorded on the disc drive 
i) Bus road speed taken from the GPS, foot brake application and 

traffic Indicator “left and right” recorded with date and time 
identification 

ii) Recording not to be displayed on driver’s cab monitor or passenger 
monitor 

H. All images shall be watermarked or equivalent. 

I. The DVR shall have the capability to record an audio input from two or 

more microphones. 
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J. The DVRs shall use a high compression video codec to encode and 

store the image data on the hard disk, this shall be one of the 

following:- 

a. MPEG4 Part 2 

b. MPEG Part 10 (ISO/IEC 14496-10 version 1) 

c. ITU-T H.264. 

Note: the use of any other codec is prohibited 

K. The DVR shall be able to dual stream i.e. code an image at different 

rates such that a low rate can be stream for Live CCTV and a higher 

rate recorded to disk for collection later. This shall be possible with one 

or more of the codecs listed in 1.2J above. 

L. The DVR shall be Live Closed Circuit Television (CCTV) capable so 

that should LBSL decide to rollout Live CCTV in the future the DVR will 

support this, more specifically:- 

1) The DVR shall have the capability to stream video through either of 

the interfaces, LAN and 3G modem, to a control and management 

system developed for the solution. 

2) The system shall have a documented interface from the control and 

management system that is made available to TfL for use in a 

potential Central CCTV Control and Management system.  

3) The system’s control and management system shall be able to:- 

i. Manage the video stream i.e. start/stop, pause, Fast 

Forward, Rewind during the event etc. 

ii. Select the camera required. 

iii. Select multiple cameras in thumb nail form. 

iv. Manage the parameters that control the quality of the video 

stream. 

v. Perform System Administration and Operations and 

Maintenance functions. 

M. The unit shall have an NMEA compatible Global Navigation System 

interface. 

N. The system clock shall have a resolution of 1 second and the time will 

be maintained to an accurate to +/- 10 seconds 

 

1.3 Diagnostic Interface 
A. The unit shall have the TfL diagnostic interface implemented and 

approved for use with iBus. 

B. The LAN interface of the DVR will be made available to LBSL for 

diagnostics and other uses agreed at a later date. 

 

1.4 Cameras 
A. All cameras shall be analogue and antiglare  

B. The cameras used shall be high quality colour 480TVL day/night or low 

light. 

C. All cameras must be housed in a Vandal Resistant Dome or Concealed 

D. Wide angle lenses utilised where necessary to improve vision coverage 

as identified on Bus type layout drawings in Attachment 7 
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1.5 Displays 

A. The displays shall be LCD colour monitors. 

B. All the displays shall show the time which is derived from the system 

radio adjusted clock. 

C. The display shall be available in the following sizes:- 

i) 5” or equivalent suitable for locating in the drivers cab 

ii) 15” or equivalent suitable for placing in the  passenger area 

 

1.6 Type Approval 
A. The CCTV systems shall be designed to operate in a public transport 

environment. The operator will be required to supply type approval for:- 

i) e Mark 

ii) Electromagnetic Compatibility.  

iii) Shock and Vibration 

iv) Temperature 

v) Water ingress 

Note: the CCTV system comprises the DVR, Cameras, intermediate 

cables, screens, connectors and any ancillary equipment. 
B. The integrity of the type approval shall be maintained throughout the 

life of the contract. 

C. The cameras should be rated as IP65 as a minimum. 

 

2.0 Implementation 

2.1 Installation 
A. The CCTV systems shall be built in accordance with the TfL CCTV 

System Installation Guidelines. The key aspects of this are:- 

i) LBSL approval of the installation, the operator will present the 

installation instructions for approval prior to build. 

ii) Documentation, the operator shall maintain the documentation for 

each build type and make them available for LBSL inspection. 

iii) Co-existence with iBus, where possible the DVR shall be placed in 

the same location as the iBus unit. 

B. The DVRs shall be designed to work with the bus native power supply; 

any additional equipment necessary for this shall be considered part of 

the CCTV system. 

C. The DVRs shall remain on for 30 minutes once the ignition has been 

turned off. 

D. Installers of the CCTV system should be accredited to FCS 1362 

(formally MPT 1362) or equivalent.  

E. LBSL reserve the right to inspect the installation at source to ensure 

the standards are being applied appropriately.  

 

2.2 Configuration 
A. The image quality configuration parameters will be set to a TfL default 

as a minimum. 
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B. Each camera will be set to a frame rate as defined by TfL as shown in 

the table below.  

 

 
Note: the reference refers to the camera locations specified in section 2.3. 

 

C. The operator will ensure that the parameters in Sections 2.2 A and B 

are maintained throughout the life of the contract.  

D. TfL may choose to change this throughout the life time of the contract.  

E. Note: the parameters will only be changed in exceptional 
circumstances. 

F. The DVR will provide a minimum of 240 hours of storage space for 

each bus at the quality and frame rates defined above. The 

dimensioning of this should account for operating environment i.e. level 

of movement and lighting conditions. 

G. If the operator uses the CCTV system beyond the minimum 

requirement set out here any additional CCTV resources that are 

required shall be supplied by the operator such that minimum 

requirements set out in this specification are met. 

 

2.3  Camera Locations 
The cameras shall be identified on the DVR system by the camera alpha 
numeric code as shown below (When two are cameras used to cover one 
location /1 or /2 should be added). Cameras must be located in accordance 
with the following guidelines for monitored areas with the area identified on 
channels as shown and as approved on Bus type layout drawings in 
Attachment 7. 
All operator required additional cameras identified on subsequent channels as 
O13, O14 and above as necessary. 
 

A. Mandatory All Buses (SD, DD) 
1. Entrance Platform and Passenger / Driver Interface (Channel 1) 
2. Exit Platform, Wheelchair Space and Deployed Ramp Area -

Viewing Wheelchair Space only on Single Door Buses under 9m 
(Channel 2) 

3. Two cameras at rear of interior seated area looking forwards 
covering minimum rear five-way and last four rows of seats. 
Alternatively use of single camera with a wide-angle lens. (Channel 
3 and 4 if two utilised) 

Location Reference 
 

Frame rate 

Entrance/Exit Platform, wheelchair 
space and Passenger / Driver Interface 

A1, A2 4 

Rear of interior seated area A3, C1 4 

General passenger space A4, B1, C2, C4 4 

Forward facing to road A5 4 

Driver’s Cab A6 4 

Stair Well C3 4 
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4. Between the centre door and the front of the bus which may be 
mounted either at the front looking rearwards or at the centre door 
looking forwards. (Channel 5) 

5. Forward facing to road ahead of bus (Channel 6) 
Optional / Recommended 
6. Interior Drivers Cab looking towards Drivers Signalling Window 

(Channel 7) 
 

B. Additional Mandatory All Single Deck Buses Over 10.4m length  

1. Centre door and the rear of the bus, looking rearwards (Channel 8) 
 

C. Additional Mandatory All Double Deck Buses 

1. Two cameras at rear of upper saloon interior seated area looking 
forwards covering minimum rear five-way and last four rows of seats. 
Alternatively use of a single camera with a wide-angle lens. (Channel 9 
and 10 if two utilised) 
2. Lower saloon between the centre door and the rear of the bus 

which may be mounted either at the rear looking forwards or at the 
centre door looking rearwards. (Channel 11) 

3. Top of stairwell looking downwards (Channel 12) 
4. Front of upper saloon interior seated area looking rearwards 

(Channel 13) 
 

Note: Prior to building of the bus the operator shall confirm that the 

camera layout drawing has an approval reference (as Attachment 7) 

given by LBSL. In the case where the layout does not meet the LBSL 

approved reference / guidelines the operator will be required to revise 

appropriately. 

 

2.4 Displays 
A. There shall be a display in the drivers cab, the display:- 

i) Shall be a 5”or equivalent LCD colour monitor with EMC certificate. 

 Suitably mounted in drivers cab area 

 Monitor to display the system time clock 

ii) Shall, as default, display the exit platform and ramp deployment 

area when the centre exit door opens. 

B. There shall be a display in the passenger area, the display:- 

i) Shall be a 15” or equivalent LCD colour monitor positioned in the 

lower saloon, with EMC certificate.. 

ii) Shall be suitably and securely mounted behind a vandal resistant 

protective screen. 

 Monitor to display the system time clock 

iii) Shall be generally positioned so that the maximum number of 

passengers entering the bus will have the opportunity to view the 

screen when in one of the following positions:- 

 Rearward exit door partition facing forwards 

 Staircase to aisle fascia lower saloon facing inwards to centre of 

bus 

 Staircase rearward partition facing up the staircase and 

viewable from lower saloon aisle at staircase entrance. 
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iv) Monitor will continuously cycle around all the cameras remaining on 

each camera for 5 seconds and end with an all camera view. 

v) Shall be installed in a manner consistent with the current iBus 

policy.  

C. Use of displays on the upper deck is prohibited. 

 

2.5 Security 

A. The DVR and any additional equipment necessary for Live CCTV shall 

be enclosed in a secure, lockable and vandal proof enclosure that is 

located in accordance with the TfL design guides. 

 

3.0 Operation 
3.1 Performance 
TfL will be providing a diagnostic and reporting capability utilising the current 
iBus system and will work with the DVR suppliers to ensure the DVR interface 
(Section 1.3) is developed and approved for use by TfL. The following is 
based on the use of this capability. 

A. The performance of the CCTV system shall be 98% availability. For a 

system to be available the following is required:- 

a. The DVR and ancillaries are fully operational 

b. The DVR configuration is correct 

c. The system time is correct to  +/- 10 seconds 

d. All but one of the cameras is working i.e. 1 camera failure is allowed 

without reducing the availability in the first week. For week 2 and 

onward the system is considered unavailable. 

 
Availability is defined as:- 

Total Time period – Total Hours unavailable during time period 
Total Time Period 

 
Time Period is the sum of all the operational hours of buses operating 
on contracts compliant with this specification during a period. 
Total Hours unavailable during a time period is the sum of all the 
unavailable hours of buses operating on contracts compliant with this 
specification during a period 
Unavailable Hours are calculated from the time the fault status is made 
available to the operator to the time the system is fixed. 
For a system to be considered as unavailable one or more of the 
criteria in a. to d. above is not met. 
The period is 28 days. 
 

3.2 Audit 
A. The operator will be audited to ensure compliance against the required 

performance. The operator will be expected to maintain records of:- 

i) CCTV system inspections. 

ii) Faults identified and date/time fixed. 

B. The operator will provide Availability reports on request.  

C. LBSL shall have the right to audit against the requirements in this 

specification to ensure traceability and accuracy of the data recorded. 
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3.3 Enforcement 
Should the operator breech the availability targets then the operator shall put 

in place a recovery plan. 

 

3.4 Provision of Data  
The operator framework agreement contains all information related to the 
provision of data and should be reviewed as an overview of this Attachment.  

 
 
 
















































