INTRODUCING MODERN SINGLE-DECK TRAINS TO SYDNEY

No other city in the world attempts to run their entire metropolitan services with double-deck trains as Sydney does – so either the whole world is wrong or we are.  

FROGS is calling for the introduction of modern single-deck metro-style trains on existing tracks.  The advantages of single-deck over double-deck are obvious.  
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1. Will carry more passengers per hour

2. Will cater to growing demand

3. Will provide a more frequent service

4. No reduction in seating capacity per hour

5. Eco-friendly by using less power

The FROGS Stage 1 Rail Plan was developed to support an integrated transport plan that would increase and sustain the efficiency of Sydney’s metropolitan transport system until the middle of the century. The features of the plan were designed to satisfy a number of key objectives:

1. Give passengers fast and frequent service

2. A “turn up and go” service with no timetables

3. By using less power, working towards emissions reduction 

4. Costing within existing constrained State budget

5. Ensuring minimum impact on the day-to-day rail operations during construction

6. Providing additional all day capacity for freight services – with new tracks to north and south of Sydney

Why are single-deckers a vital component of our Plan?

Frequency 
Double-deck trains were introduced into Sydney metropolitan network in the 1950s. They were seen as a cheaper way of increasing passenger and seated capacity rather than building additional tracks or upgrading the signalling system. By 1992 all single-deck stock had been replaced by double-deck trains. However, although the total train capacity had been increased, the extra passengers had to enter and leave the train through the same door arrangement as on the old single deckers. The slower boarding times meant fewer trains per hour could pass through a station.

Currently the maximum number of trains per hour that can be reliably operated on the network is 20 trains per hour (tph) per track. Modernising the current train control system could increase capacity to 22 to 24 tph   – enough to accommodate up to 8 years growth in passenger demand.

On the other hand, single-deck trains allow an increase in frequency of up to 40 tph per track – a doubling  in train numbers. 
A key characteristic that attracts patronage is service frequency. For example, a 400 seat train every 15 minutes will attract more passengers than an 800 seat train every 30 minutes 
Train Capacity

The newly ordered double-deck Waratah’s on CityRail trains have a seating capacity in their permanently coupled 8-car sets of 890 seated passengers. Standing passengers increases this volume to approximately 1200. The density of standing is approximately 2.5 passengers per square metre (p/m2); this is considerably less than the international standard of 4p/m2. The train can carry 30% more but the time it takes to unload this number of passengers means that fewer trains per hour can operate, thereby cancelling out the increased train capacity. 

Extensive work undertaken by RailCorp,  including documented observations at key stations, mathematical modelling, and field trials with the latest rolling stock, has shown that the maximum number of passengers that can be reliably carried on metropolitan services is 1200. 

If 50% of trains in 20 tph operation have more than this number of passengers the timetable becomes unstable. On busy lines such as CBD to the North Shore, the large numbers of passengers interchanging dictates that the only effective train type is that with the maximum number of doors. 

The best role for the double-deck  will be on those routes where passenger demand is lower. 

Modern single-deck configurations for trains of similar length can have up to 550 passengers seated with 650 standing (at 4p/m2). However because of the increased number of doors, boarding and alighting at stations can be reduced by 30 to 45 seconds. This allows for more trains per hour.
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                                          Modern Metro Seating 

Journey Time
The type of rolling stock can affect the travel time.  First, there is the obvious factor of speed.  The maximum speed of single and double-deck trains is 140 kph. The critical issue is  acceleration and braking.  Single-deck metro type trains can accelerate at 1.2 m/s2 whilst double-deck  trains are 30% slower.     
The other important factor for journey time is stopping pattern. In the morning peak (6.00 – 9.30) approximately 60% of metropolitan passengers get on at a small number (25%) of the stations. Journeys are slowed by stopping at a large number (75%) of stations to pick up a small number of passengers.  

Ideally there should be two types of service; an express servicing major stations with reduced journey times, and, an all stations (sweeper) service for smaller stations. Some services may start as sweepers at the beginning of their run before becoming express for the latter part and vice versa. 
High frequency is necessary on both express and sweeper services in order to make the service more attractive. This can only be achieved with use of a high proportion of single deck trains with cross platform interchange from one service to the other.  

Customer Needs
Standing

Standing during peak hour is unavoidable in any public transport system in the world. The proposed Plan limits standing to peak periods and for journeys of 25 minutes or less 

By introducing rolling stock with more doors, the existing standing limitation is no longer necessary and the international norm of 4p/m2; can apply. This increases the capacity of the train to 1200 the same as current double-deck, while still decreasing dwell times at stations.   

Safety

In case of an emergency, it is easier to escape from a single-deck train.  With no stairs, there is also easier access for mobility impaired passengers.

Security

Double-deck trains have 32 compartments with many areas unobservable from a single point in the carriage, making them difficult and expensive to monitor.  An 8-car single deck train constitutes a single saloon with few hiding places, requiring less CCTVs and transit officers and consequently provides a more secure environment for passengers.

Comfort

Modern single-deck trains have come a long way since the “red rattlers” of the past. They have the same amenities as the latest double-deck trains including large windows,  plus zonal climate control and more discrete lighting. 
Energy and Emissions

While normal practice is to split trains in off-peak in order to reduce energy consumption, the  new Waratah trains are permanently-coupled 8-car sets.  They are usually only full for one trip during peak periods and for the rest of the day – as they make 10 or so trips – there is a significant reduction in passengers.  Unfortunately, energy consumption for traction, air-conditioning and lighting will remain largely constant for all trips. The new Waratahs will consume 40% more energy than the trains they are replacing. 
Single-deck trains are smaller and lighter consuming significantly less energy than the Waratahs.   Also the latest generation of single-deck trains store some of the energy they create when braking to provide additional power when accelerating. Less energy consumption means less greenhouse emissions.  

The Alternative to the Private Car
Public transport can only compete if it provides a frequent and fast service to places passengers want to go. The proposed fast, frequent, no timetable single-deck train system goes a long way to offsetting the difference. 
Costs

The cost of an 8-car equivalent single-deck train is about $8 million less than a new 8-car double-deck set.  
Single-deck trains are lighter and less complex than double-deck and hence offer   reduced maintenance costs. As they go faster, fewer single-deck trains are needed to provide the same service as a double-deck. However, because of the doubling of the frequency extra trains and stabling would be required at a few critical locations. 

Conclusion

The introduction of single-deck trains is not an end in itself. The objective is to provide a better service to attract more passengers to public transport and accommodate those passengers into the future.  Single-deck trains on many of the existing routes can deliver this objective within State funds likely to be available. 

Perhaps these outcomes could be achieved with double-deck trains but it would require significantly more trains and expansion of the rail infrastructure. This would require more funds and  lead to greater energy consumption and increased emissions – the whole-of-life cost would be higher 

Use of single deck or double deck trains requires modernisation of the signalling system and completion of the clearways program.  Also much of the fleet needs replacing over the coming years and the introduction of single-deck trains could be phased in as part of the existing post Waratah renewal program.   

Other cities in the world operate double-deck trains but only into train stations where there is plenty of time for passengers to alight. No other city in the world attempts to run their entire metropolitan/metro services with double-deck trains as we do – so either the whole world is wrong or we are.
