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Batteries Included! 

Earlier in March, there was an announcement by Vivarail that 
the disappointing delayed entry into service of the Class 230 
battery trains had a piece of better news for us - the 
development of a new fast charging feature.  That said, the first 
of the delayed 2-car units did make its way to the Marston Vale 
Line in the West Midlands in late February. 

These trains have been re-engineered from London Transport's 
'D78' stock units, originally manufactured for London 
Transport by Metro-Cammell in Birmingham, with electrical 
equipment from GEC Traction and Brush.  The D78s were 
used on LT's 600v DC surface lines, and started service between 
1979 and 1983, with the Bombardier refurb taking place 
between 2004 and 2008.  Vivarail bought 150 of the driving 
motor cars and 300 non-powered cars.  These would be used to 
build not just these new battery powered trains, but additional, 
low emission diesel-electric multiple units, and hybrid sets for 
non-electrified routes.  
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In their new guise, the aluminium underframe and bodyshell 
is retained, but the vehicles have been completely stripped 

out and re-equipped internally, and fitted out with low 
emission diesel engines, and other energy saving 

elements.  The batteries are lithium phosphate 
(LiFeMgPO4), with multiple cells in each unit.  'Valence' 

battery modules, examples of which are already at work on 
'Optare' buses in the UK, were fitted in the original test 

train.  More recently, Vivarail have signed a contract with 
Dutch firm ‘Hoppecke’ for ongoing supply of battery 

packages for the on-board systems as well as the charging 
points.  The diesel engines, for traction, and powering 

gensets are, like most modern cars equipped with stop-start 
technology, adding further to their green credentials.  These 
are 200hp Ford diesel engines, and meet the EU’s Stage IIIB 

emissions standard, and have been modified by Revolve in 
the UK, to the requirements for the rail traction 

environment, and these re-engineered trains from Vivarail.  

Originally, Brush provided the conventional axle hung, nose 

suspended DC traction motors, whilst the re-engineered 
Class 230 has traction motors from TSA of Austria.  

The original GEC electro-pneumatic camshaft control 
system has been replaced by what is now standard for rail 

traction – an IGBT inverter/chopper and power control 
system.  These are being essentially today’s standard – state 

of the art – platforms, with Strukton Rolling Stock 
integrating the whole traction power, control and battery 

charger as a single sub-assembly module.  All carried under 
the floor of the vehicle, with the battery modules, where 

each unit can be slid out from under, for maintenance and 
servicing. 

The original D78s were of course fitted with 3rd/4th rail 
contact shoes, to collect power from London Transport 

conductor rails.  Now in their re-engineered form, including 
a new ceramic contact shoe, the train's batteries can be 

recharged in a matter of minutes, and provide a range of 60+ 
miles.  In operation, the contact shoe picks up its electricity 

supply from short sections of 3rd and 4th rail conductor 
rails, at terminal stations, or bay platforms, and the 

conductor rails are only live when the train is 
stationary.  Connections and power collection is started 

automatically, and it is stated that as little as 7 minutes is 
required to achieve sufficient charge to make that 60+ miles 

range.  Better than some electric cars on our roads! 

The original ‘D78’ stock 
The orders for 75 of the new 6-car trains were placed with 
Metro-Cammell in 1976, together and the orders for 
control, traction motors and braking equipment were sub-
contracted to GEC Traction, Brush and Westinghouse, 
respectively. 

Metro-Cammell had been building vehicles for London 
Underground – tube and surface s2tock for many years, 
and these were just the latest upgrades for the network.  
The bodies were aluminium, from the underframe, body 
frames and sheet panelling to complete, and all painted in 
the London Transport livery. 

Each of the ‘H’ frame bogies were built up from welded 
steel box section, and a pair of Brush traction motors were 
fitted to each driving bogie, two of which were fitted to 
each driving motor car.  GEC Traction’s standard 
pneumatic camshaft control systems were provided, with 
Westinghouse providing the train’s braking system, and 
GEC also supplied the auxiliary power to support the 
interior lighting and door gear operations.  

These units operated the usual intensive ‘underground’ 
services for many years, between 1980 and 2017, and 
provided an ideal platform for the innovative re-
engineering that has taken place with Vivarail at the 
Quinton Rail Technology Centre 
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Quinton Rail Technology Centre 
What is now the Quinton Rail Technology Centre was a Royal 
Engineers supply base, and following decommissioning by the 
MOD in the late 1990s it then became privately owned. In 
2005, Motorail Logistics took over the railway infrastructure, 
and renamed it the Quinton Rail Technology Centre.  
 
The site at Long Marston is the largest and most extensive rail 
storage facility in the UK and is extensively used by the 
ROSCOs (Porterbrook, Angel, Eversholt), VTG, GE, DB 
Schenker, DB Regio, Direct Rail Services, and others.    
 
Amongst those clients are Vivarail - the builders of these new 
battery operated, hybrid and ultra low emission trains. 
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This new fast charging 
system has been patented by Vivarail, and looks 
set to be a useful asset to provide a low-carbon, 
almost zero emission rail service - perhaps most 
suitable for cities and populated areas where 
there is no electrified railway.  The high charging 
currents required generate significant heat during 
charging, hence the use of a ceramic pick up 
shoe.   The down side of this new fast charging 
system, and the high current demand, would 
place an unacceptable fluctuation on the 
electricity supply at the charging points, which 
Vivarail also appear to have solved.  In their 
innovative new arrangement, a bank of 'packaged 
second-use' batteries is trickle charged 
continuously, and then the load is 'dumped' into 
the train's batteries when needed.  
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The original D78s were of course fitted with 
3rd/4th rail contact shoes, to collect power from 
London Transport conductor rails.  Now in their 
re-engineered form, including a new ceramic 
contact shoe, the train's batteries can be recharged 
in a matter of minutes, and provide a range of 60+ 
miles.  In operation, the contact shoe picks up its 
electricity supply from short sections of 3rd and 4th 
rail conductor rails, at terminal stations, or bay 
platforms, and the conductor rails are only live 
when the train is stationary.  Connections and 
power collection is started automatically, and it is 
stated that as little as 7 minutes is required to 
achieve sufficient charge to make that 60+ miles 
range.  Better than some electric cars on our roads! 

New fast charging system 

The Quinton site consists of 20km (12 miles) of storage sidings with 
connections to the national rail network at Honeybourne on the 
Worcester to London line.  It also has a extensive testing facilities, 
including options for crash testing, type and systems testing, and 
includes the longest OHLE span not on Network Rail, alongside a 
project to build the UK’s first light rail test facility.  
 
In short, the Quinton Rail Technology Centre resources that have been 
used successfully by Vivarail in developing the new Class 230 multiple 
units. 
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At home, these Class 230 units would make 
ideal replacements for the horrendous ‘Pacer’ 
types still trundling around in and across the 
North of England. 

Next up – how about a hydrogen fuel cell 
powered train?  Such plans are already well 
advanced, and would suit the Vivarail approach 
to development in the UK, whilst Birmingham 
University’s Centre for Railway Research and 
Education faculty is already moving down that 
path.   

-oOo- 
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Overall, the new trains themselves are a highly 
innovative way of recycling older designs of 
rolling stock, and adopting the latest technology 
in battery, control and traction systems, 
extending, and expanding their working 
life.  The Vivarail designs can be built in either 
diesel-electric, battery, hybrid, or just about any 
combination of traction power required, and in 
a variety of configurations, in a 2-car and 3-car 
layout.  These are described as either 'City', 
'Commuter' or 'Country' options, with only the 
3-car sets having a toilet, which itself now 
conforms to the latest universal access design, 
to meet the needs of disabled travellers. 

The first three of these new trains will operate 
over Marston Vale line, between Bedford and 
Bletchley, under the new London Northwestern 
operating label, and the third of what have been 
termed ‘D Trains’ to operate on this route will 
be 230002 – the battery train.  A further five ‘D 
Trains’ – now the Class 230 series have been 
ordered, for use in Wales.  

The trial runs of both the diesel-electric and 
battery operated versions of the Class 230 have 
been successful, and it will be interesting to 
watch their progress, both here in the UK, and 
perhaps for export.   

Innovate UK  
Innovate UK is part of UK Research and Innovation, a non-
departmental public body funded by a grant-in-aid from the UK 
government.   According to their remit, the agency is there to fund 
business and research collaborations that accelerate innovation 
and drive business investment into research and development. 
 
The Vivarail initiative, which brings together business partners 
from both the UK and elsewhere in Europe, in a development that 
looks to delivering transport technology that is both effective, and 
sustainable in today’s demanding environment. 
 
On that basis, it was an obvious candidate for Innovate UK 
support. 
In 2017 Vivarail was awarded a grant by Innovation UK for the 
development of battery technology, and its application to the Class 
230 in battery only and in hybrid mode is evidentially successful. 
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