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Eccentric 
efficiency
Morgan’s minuscule EV3 provides classic 
proof that light weight brings out the best 
in a battery powered vehicle. Purely electric 
and weighing just 500 kg, the hand-built 
two-seater will speed past 150 km/h on its 
46 kw motor and provide high-technology 
vintage fun for some 240 km before 
requiring a recharge.

iNdustry news
The latest in technology, innovation and sustainability across world industries

With a solid and successful 2015 behind 
them, industry engineers and executives 
flocking to Geneva for the first big 
European show of the year approached 
the Swiss city in a positive frame of 
mind. Falling fuel prices and rising sales 
graphs have given substance to the most 
optimistic of projections – despite the 
lingering worries about NOx emissions 
– and confirmation that crossovers are 

Europe’s favourite vehicle provides a clear 
focus for future developments.

Few demonstrated the point more 
clearly than Renault’s Scenic, the fourth 
generation of the French automaker’s 
innovative family minivan, now given the 
more adventurous allure of a crossover; 
Toyota’s C-HR takes more of a coupé tack, 
while notably late to the party is SEAT, as 
well as VW itself with the T-Cross Breeze 

concept for a B-segment crossover/SUV 
and the promise of a further model to plug 
the gap to the Tiguan.

Technical trends are often harder to 
identify than visual ones, but one theme 
– even among performance-oriented 
brands – was fewer cylinders; BMW’s 
3-Series can now run on three, Porsche’s 
718 Boxster/Cayman is now a flat four 
and Mercedes-AMG is pushing V6 turbos 
as a serious alternative to the full V8.

Renault’s announcement of a 48-volt 
hybrid assist system to make its new 
Scenic the most fuel-efficient in the 
C-segment is an interesting development 
(also paralleled by GM in the US with 
eAssist on its large pickups) and Lexus 
has had a change of philosophy with its 
latest and most sophisticated hybrid: 
the LC500h luxury coupé features what 
is termed a multi-stage hybrid, with a 
four-speed automatic gearbox for a more 
engaging driving experience.

Fourth-generation 
Renault Scenic 
was an important  
production-car debut 
at the Geneva show. 
Volkswagen T-Cross 
Breeze concept
(below) signals 
VW’s entry into the 
booming urban  
crossover segment

crossovers
lead the
charge

Industry NewsIndustry News
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Highlighting the latest thinking in automotive 
engineering and technology worldwide 

news iN briEFHydrogen gains traction
While Japan’s Toyota and Honda are 
building fuel cell passenger cars and 
putting them on commercial sale in the 
US, German automakers have so far been 
less wholehearted in their responses.

Daimler CEO Dieter Zetsche has 
committed the company to the launch 
of a fuel cell powered GLC crossover in 
2017, while simultaneously expressing 
doubts about the viability of the hydrogen 
option. Audi, too, is pursuing parallel paths 
with both battery (e-tron) and hydrogen 
(h-tron) concept versions of its upcoming 
Q6, also a medium-large crossover.

Lexus is also expected to bring a fuel 
cell premium vehicle to market by the end 

of the decade, using Toyota’s technology, 
which is being shared with BMW as 
well. GM has a long-term co-operation 
agreement with Honda on hydrogen 
power, while Ford is collaborating with 
Renault-Nissan and Daimler.

The Honda Clarity and Toyota Mirai will 
retail for around $60,000, largely because of 
the high cost of the fuel cell stack. However, 
work carried out by the Helmholtz Centre in 
Berlin promises to reduce that premium by 
eliminating costly platinum from the stack’s 
catalyst. The centre’s researchers have 
found ways of employing iron-based (FeN4) 
catalysts embedded in graphene to achieve 
similar performance to platinum.

After December’s climate talks in Paris had 
rounded off an exceptionally hot year came 
warnings that 2015’s strong El Niño effect is 
continuing into 2016, and that temperature 
records may be broken yet again.

2015 was the earth’s hottest year by 
far, according to data released by NASA’s 
Goddard Institute for Space Studies. 
Similar results were recorded by the US 
National Oceanographic and Atmospheric 
Administration and monitoring 
organizations in the UK and Japan.

The continued acceleration of tempera-

ture rises undermines some politicians’ 
claims of a pause in the global warming 
trend since 1998, say scientists.

A report in Ambio journal calculates 
that a business-as-usual scenario will 
see carbon sequestration by protected 
rainforests decline by 40 percent by 
2100, with the risk of sequestration 
becoming negligible if just one third of the 
protected areas are converted to other 
uses. Meanwhile, Boston University has 
discovered that soils in urban areas can 
emit as much CO2 as fossil fuels.

2015: the hottest year by far

Peugeot has Europe’s lowest co2

French brands continue to occupy the top three places in 
Europe’s corporate average CO2 emissions, with Peugeot 
overtaking Renault to take top spot in 2015 with an average 
of 103.5 k/gm. Citroën and Renault are runners up at 105.7 
and 105.9 respectively, while the worst performers in the 
top 20 were BMW on 128.0 and Mercedes-Benz on 128.2.

turbine supercar from china
Boasting a claimed 1030 hp from its six electric motors, the 
TREV from Chinese start-up Techrules is a plug-in hybrid two-
seat supercar concept using micro turbines to recharge its 
battery pack. Claimed maximum speed is 350 km/h.

Mini warns of rain
Mini’s third-generation convertible has a novel rain warning 
feature. If the car is parked with the roof open and rain 
is forecast, the driver will receive an alert on his or her 
smartphone.

Volvo: apps to replace keys
Volvo drivers in the near future will not have to worry about 
losing their keys – because they won’t have any. From 2017 
the Swedish automaker will begin offering cars that have no 
physical key but which are locked and unlocked, started and 
stopped, using an app on the owner’s smartphone.

black badge for racier rolls
For decades Rolls-Royce models have been the epitome of 
subtlety and discretion, but now the company is offering 
a more extrovert alternative. Black Badge editions of the 
Ghost and Wraith will have increased power, tauter steering 
and suspension and sportier décor for the younger, more 
dynamic customer.

classic coachbuilder changes hands
Pininfarina, one of the most illustrious names in car design 
and specialist manufacturing, has been bought by India’s 
Mahindra group. The two companies have been long-
standing collaborators, and the deal is expected to bring 
fresh flair to Mahindra’s future products.

bolt EV for Europe too
Chevrolet’s battery-powered Bolt EV compact was shown 
in production form in Detroit in January, and has been 
confirmed for export to Europe as the Ampera-e. GM is 
targeting a 300 km range and a US price below $30,000 
after local incentives when production begins in late 2016.

Small beginnings
At the opposite end of the cost and 
complexity scale comes Riversimple, 
a start-up from Wales. Its lightweight 
two-seater Rasa will go into a public 
beta trial later this year, and from 2018 
the firm hopes to launch a novel “sale of 
service” ownership model which relies 
on a regular monthly subscription instead of outright purchase. The Rasa’s 8.5 
kW fuel cell gives a range of up to 500 km: the top speed is just under 100 km/h, 
kinetic energy is recovered into a bank of super-capacitors and, at around 40 g/
km, the Rasa has the lowest well-to-wheel carbon emissions of any vehicle.

Industry NewsIndustry News
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As the black Audi A8 pulled up with millimetre precision on the 
red carpet outside February’s Berlinale Film Festival in the 
German capital, actor Daniel Brühl stepped out of the front 
passenger’s seat and his girlfriend exited from the rear. There 
was no one else in the car: it had picked up the couple from 
their Berlin hotel and driven them autonomously to the festival 
venue.

Yet consumers show little sign of interest in the advanced 
driving aids (ADAS) that pave the way for autonomous driving. 
A report issued by consultants McKinsey & Company, which 
questioned 5500 recent car buyers in Germany, Japan, South 
Korea and the US, revealed that while seven in ten buyers 
are aware of systems such as lane keeping, pre-collision 
warning and blindspot monitoring, only three in ten had ever 
experienced such systems and of these, only half went on to 
buy. Most cited high prices as a deterrent, yet of those who did 
buy an ADAS-equipped model, almost 90 percent went on to 
specify ADAS for their next purchase.

On-costs for the different steps towards autonomous 
driving are likely to fall as volumes rise. Renault-Nissan is 
promising ten new mainstream autonomous models in the 

next four years, with a “piloted drive” Qashqai due next year; 
Ford is testing autonomous vehicles in three US states prior 
to a launch, also within four years, and Mercedes is testing 
both cars and trucks on public roads. Tesla CEO Elon Musk 
says software updates to its vehicles should allow owners to 
“summon” their vehicles from across the country in the next 
two years, and President Obama has pledged $4 billion over 
10 years to unify regulations across US states so self-driving 
vehicles can operate under a single set of parameters.

clean and quiet: Volvo’s e-bus
European cities with persistent air quality and noise issues 
are turning to electric buses to help reduce concentrations 
of key pollutants. Volvo’s 7900-series electric hybrid buses, 
soon to begin service in Namur in southern Belgium, can 
run up to 70 percent of their 10 km route in electric mode, 
emitting 75-90 percent less CO2 than the equivalent diesel 
bus, and using 60 percent less energy.

The buses recharge rapidly at each end of the route, 
using a safe pantograph system supplied by ABB with a 
rating of up to 450 kW.

Hyundai rolls out green-car template
In an indication of a trend gaining momentum within the auto 
industry, Hyundai-Kia is launching a choice of environmentally 
aware models based on the same dedicated architecture 
optimized for low emissions and electrified powertrains. The 
Ioniq – a mid-size five-door hatchback – will be available as a 
gasoline-electric hybrid, a plug-in hybrid, and a pure battery EV.

The two hybrid models employ a 1.6 litre GDI engine 
(claiming 40 percent thermal efficiency) linked to a six-speed 
dual clutch transmission; the hybrid has a 1.56 kWh battery, 
while the plug-in has 8.9 kWh for an electric range of 50 km. 
The pure electric model, finally, 
packs 28 kWh in battery 
power, offering a 
claimed 250 km 
in range.

Toyota has stated that its new Prius hybrid will gain a plug-
in version, and that there will be other versions of its related 
Mirai fuel cell car; Honda likewise, has signalled a plug-in 
hybrid on the same platform as its new Clarity hydrogen car.

Two concepts shown by Audi point in a similar direction: last 
year’s e-tron quattro was a pure-battery preview of the future 
Q6 plug-in hybrid luxury crossover, and at Detroit the same 
design appeared with fuel cell power as the h-tron.

driver aids will 
promote autonomous  
take-up

A self-driving Audi A8 
picked up the celebrity 
couple from their 
hotel and took them to 
the red carpet at the 
Berlinale film festival

Hyundai-Kia’s Ioniq 
platform is the first 
to offer the choice of 
hybrid, plug-in hybrid 
and battery-electric 
power sources

6   RQ • Q1 • 2016

Industry News



ViEwpoint

While these innovations – together 
with other technologies such as smart 
metering and real-time tariff-based 
incentives – have their place in helping 
to manage low voltage network demand, 
there can be no substitute for smarter 
network controls involving power 
electronics alongside targeted network 
reinforcements to optimize capacity and 
extend asset life. Ricardo has recently 
announced an OFGEM funded ‘Celsius’ 
project with Electricity North West to 
unlock additional capacity from the UK’s 
north-western electricity network. In this 
project, we will identify innovative methods 
to accommodate the increasing demands 
on low voltage networks by optimizing 
the capacity of substation assets, such 
as transformers. We aim to do this by 
analysing performance and capacity 
to handle increased electricity demand 
across a range of environments and 
demand characteristics, including time of 
day and seasonal variability. These insights 
will allow the team to develop operational 
strategies and retrofit cooling techniques 
that enhance thermal performance and 
capacity of existing systems, avoiding 
the need for early replacement and also 
safeguarding costs for energy users.

There is clearly a place for innovations 
that seek to reduce and manage loads 
through both local demand management 
and energy buffering. In my opinion, 
however, one of the major focuses 
for the electrical power distribution 
network operators needs to be upon the 
management of their most vulnerable 
assets, ensuring that the maximum 
possible capacity can delivered through 
the existing infrastructure before 
reinforcement is required. 

Electrical distribution networks  
will require greater resilience
cliff walton – managing consultant, Ricardo Energy & Environment, 
and visiting professor, Imperial College London

“there can be no 
substitute for smarter 
network controls 
involving power 
electronics alongside 
targeted network 
reinforcements”

Mercedes’ modular diesel
In the fallout from last year’s diesel 

emissions controversy, the 
environmental performance 
of any new diesel engine is 

bound to come under extra 
close scrutiny. None more 

so than the new OM654 
modular unit from Mercedes-

Benz, the first production example 
of a family which can be expected 

to last into the late 2020s.
All aluminium in construction, the 

initial two-litre unit is rated at 193 hp for its 
launch application, the new E220d sedan. 

Combustion takes place in innovative stepped bowls within the 
flat-topped steel pistons, minimising heat losses and leading 
Mercedes’ head of vehicle development to claim a thermal 
efficiency figure of 40 percent as well as a 13 percent reduction 
in consumption.

The engine’s packaging is novel, too. Configured for either 
transverse or inline installation, the unit mounts all its 
aftertreatment systems directly onto the side of the block, 
easing the job of the vehicle platform designer and saving 
a claimed 46 kg overall. The common rail injection system 
operates at 2050 bar.

Work on the €2.6 billion OM654 programme began in 2011 
and the series will replace the current OM 651, the most-
produced engine in the history of Mercedes-Benz.

Geneva’s annual motor show has a habit of throwing up 
surprises, and PsA Peugeot citroën’s E-tense, from its 
aspiring ds premium brand, was certainly one. with twin 
siemens e-motors and a three-speed transmission, this 
carbon-structure supercar concept promises 400 hp, 250 
km/h and some 300 km of range. the vehicle has been fully 
engineered, but there are no plans for production, says PsA.

Volkswagen Group cEo Matthias Müller expects all-electric 
driving ranges to exceed 500 km by the end of the decade, 
with recharging in a “coffee-break” stopover; EVs will 
cost less than ic-engined vehicles in the long term, he told 
reporters in Geneva. separately, Honda president takahiro 
Hachigo expects two-thirds of Honda vehicles to be electrified 
or hydrogen powered by 2030, bloomberg New Energy 
Finance predicts that 35 percent of light vehicle sales will be 
electric or hybrid by 2040, and toyota says it will have virtually 
eliminated carbon-emitting vehicles from its line-up by 2050.

Electric surprise

The demands on local power distribution 
networks in industrialized nations such 
as the UK were until recently, broadly 
static and certainly very predictable. Our 
homes and businesses may be filled with 
an increasing proliferation of electrical 
consumer goods including the chargers 
for our many mobile devices, but the 
parallel focus on energy saving and 
connection of wind and solar generation 
has meant that the overall demand 
seen by the transmission network has 
not increased, and indeed, has fallen on 
sunny, windy days. Morning and evening 
peaks still occur due to the requirements 
for cooking, heating and hot water, but it 
has been a fairly stable picture over time. 
Until now.

Local distribution networks have 
already had to cope with the imbalances 
of renewable energy microgeneration, 
with a seemingly random patchwork 
take-up of solar photovoltaic installations 
across their low voltage network feeders. 
If nothing else, this has served to 
demonstrate that the adoption of such 
green technologies can be unpredictable 
and is intermittent, in many cases with 
clusters of early adopters. This is a 
big lesson for the next thirty years as 
significant new energy demands are 
placed on distribution networks by the 
increasing popularity of technologies 
such as ground source heat pumps, and 
the growth in the market for electric 
vehicles (EVs). 

As the low voltage distribution 
network becomes increasingly loaded 
in this way, we are already seeing 
thermal and voltage issues to arise at 
the most vulnerable points, potentially 
impacting on the quality and reliability 
of the supply to customers as well as 
the longevity of key assets such as 
substation transformers.

In the lead feature of this issue of RQ 
we describe the work of the My Electric 
Avenue project. The scheme seeks 
to mitigate the increasing load of EV 
recharging through a feeder-based 
demand management technology. A 
further innovation that can address 
the same issue is that of micro energy 
storage – as in the FTS E-STOR 
system that Ricardo helped to develop, 
described in the last RQ.
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How is bentley currently doing, and what is the global  
outlook for the company?
The problems in China have affected us, and we are definitely 
down; for the rest of the world 2015 was pretty much in line with 
2014, which was an unusually good year. Running across, the US 
is not in bad shape, but there are signs credit is growing at an 
unsustainable rate; growth in Europe is not as expected, and Asia 
is affected by China. But the biggest worry we have is the Middle 
East, which is quite an important market for us – it’s about 1200 
cars, so about 10 percent of our total sales.

Are your concerns more the state of the market, rather than 
competition from other manufacturers?
We have a lot of respect for the other luxury brands and, as my 
boss often says, if Rolls-Royce didn’t exist, we would have to 
invent it. It’s important there are several British luxury brands 
– what if Rolex were the only Swiss luxury watchmaker? We 
don’t fear any of them: we’re currently ahead of the game 
and leading the market, but we [also] know that everyone 
else is likely to come along with an SUV before too long. One 
interesting trend we have noticed is from the high premium 
brands: Mercedes, for instance, has repositioned Maybach, 
and in some markets people are buying sedans from high 
premium rather than luxury brands. That’s a trend we need to 
watch because they can afford to be very aggressive as they 
sell a lot of other cars as well.

How important is it for bentley to be seen as british?
We are a British luxury brand and that is very important to us. 
Nearly 90 percent of our business is outside of the UK, and for a 
luxury brand there is always a strong association with the country 
of origin. Gucci and Prada can only come from Italy, and all [top] 
luxury and high performance cars come from Britain or Italy.

How crucial to bentley is the health of parent  
company Volkswagen?
We have to fund our own investments – we don’t get handouts. 
Everything has to have a good solid business case. Of course 
[some] investments are group investments and may be affected, 
but at the moment we are continuing with everything we have 
planned.

so does bentley part-fund joint developments  
such as platforms?
Let’s take the MSB platform, which is the platform for the next 
generation of cars. It’s co-developed with Porsche, so we make a 
contribution to that – but we also have a big hand in the development. 
You will have seen in the statements from Matthias Müller [VW Group 
CEO] that the Group wants to establish brand groups – Bentley will 
be in the same group as Porsche, which is entirely logical from the 
technical point of view, and we also do a lot of sales and marketing 
together. But the guiding principle will be that at the point of sale the 
brands are separate. As a group I think we are extremely good at 
running a lot of different brands, and we’re probably the only company 
this last 100 years that has managed to bring 12 or so brands 
together and run them successfully: in the past 20 to 30 years most 
car groups have lost brands.

Are there any no-nos in terms of technical commonality?
I would not rule anything in or out in terms of engine and 
powertrain development – it’s such a fast-moving environment 
now. What we do know is that we will have to meet whatever 
regulations come along, and try and do it in a way that preserves 
the kind of performance people associate with Bentley.

will the Msb platform be for the new continental  
and Flying spur? And the EXP10?
It’s the core platform, a modular platform that’s a bit like 
automotive Lego. So there are fronts, middles and rears of different 
kinds to give a different feel to the car: if it’s a sedan we can create 
a feeling of, say, more pliability, more of a luxurious feel, and if it’s a 
sports car we can give it a sports feel just by switching. We can vary 
height, width and length: the EXP10, for instance, is a shorter car 
than the Continental, so we would use a different set-up.

what about powertrains?
Plug-in hybrids will appear first on the Bentayga, then 
progressively in the other models. We’re quite excited about the 
possibilities for an all-electric car as well – if battery technology 
moves on. It is crucial for us that we have a range in excess of 
500 km and rapid charging, ideally 15 to 20 minutes. If that’s 
achievable – and at least two brands in our group have said they 
can do it – then it’s a real option for us.

iNtErViEw

Engineering exclusivity
Bentley claims to be the global leader in the high-luxury segment 
and has recently released its Bentayga super-SUV. But how can the 
company weather downturns in its key markets, share technology 
with fellow VW-group brands and still maintain its exclusivity?  
tony lewin speaks to sales and marketing director Kevin rose 
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EXP10 speed 6 
hybrid concept 
(below) and 2015 
launch of bentayga 
super-suV show how 
bentley is moving 
into fresh 
areas of the luxury 
segment 

didn’t rolls-royce explore that route but their customers said 
the recharging would be too much hassle?
Yes, but if we had all-electric cars, one thing we could do is 
take the power to them. To give you an example, there is now 
a company in California catering for luxury customers that 
takes the fuel to you. So if you tell them where you are going 
to be, they come and fuel the car from a truck. We thought 
something like that might be very interesting for dealing with 
the issues of recharging an electric car. For us as a luxury 
brand and selling a small number of cars, you need to think 
differently about the solutions.

where do you stand on autonomous driving?  
For the bentley owner, does that mean a chauffeur?
We’re following it, but it isn’t one of our near-term goals. Right 
now, it’s probably not right for us. It’s different in China where 
70 percent of drive-time is still chauffeur driven, but even that’s 
changing. Generally, people don’t spend the amount of money 
they spend on a Bentley not to drive it: it’s probably something 
where we will be a follower rather than a leader, anyway.

business models are changing and people are beginning  
to lease and to buy into car-shares rather than wanting to own 
cars. How might bentley fit into this new pattern?
One of the things that have puzzled us over the last few years 
is why in this large universe of high net worth individuals – 
between 10 and 15 million people globally – only 60,000 people 
a year buy luxury cars in our category. It’s a fraction of 1 percent 
of all high net worth individuals who buy any kind of luxury car at 
all. So we decided to do some research on this and, in the case 
of Bentley it is not about the brand: for a lot of them, the idea of 
owning a car isn’t something that interests them. One person 
who came to one of our focus groups splits his time 50/50 
between Manhattan and London: the last thing he wants is a 
car, but he is interested in the idea of car usage. So when 

About bentley
bentley has been part of the Volkswagen Group since 
1998, under which it has expanded its sales in the super-
luxury sector tenfold to over 10,000 cars a year. under 
the Group’s new organizational structure, bentley shares 
technologies with Porsche: in March 2015 it presented 
the EXP10 speed 6 hybrid coupé concept (below) at the 
Geneva show, and last autumn saw the release of the 
bentayga luxury suV.

he is here in London he can be picked up in one, and if he wants 
to drive out to Long Island or somewhere like that he can do that 
too. So we’re looking at how we might provide Bentley mobility 
and usage services as opposed to traditional ownership. Our 
current owners have six to eight cars.

How do you determine the requirement for a new  
vehicle, such as the EXP10?
We ask three questions, very simply. First of all, is there a gap? As 
we did with the Continental, a high-luxury GT, and the Bentayga, 
a high-luxury performance SUV. The second question is whether 
there is what we call a feeder group – are there enough cars sold 
at a slightly lower price level that would enable people to move up 
and spend a bit more money on a luxury car? For the Bentayga 
there is a clear feeder group, so it’s not a massive step to move 
up to one. But the third and most important question is this: can 
we make a real Bentley? We have to be sure the car we produce 
drives like a Bentley, looks like a Bentley. If we can answer all these 
questions, we then go on to look at the business case. The EXP10 
we showed in Geneva last year ticks all those boxes.

when Porsche introduced the cayenne and Macan, its whole 
centre of gravity shifted from sports cars to suVs. will the 
bentayga and a possible smaller suV do the same for bentley?
I doubt it. We’ve already got two sedans as well as a coupé and a 
convertible: we’ve been selling about 5000 Continentals, a similar 
number of Flying Spurs and about 1000 Mulsannes. Hopefully, 
with Bentayga we will sell a similar number to Continental and 
Flying Spur.

 if the business case for the EXP10 has been established  
and it has been signed off by the board, wouldn’t it make a great 
car for bentley’s centenary in 2019?
Yes it would, wouldn’t it? 

Kevin rose, bentley board member for sales and marketing
Kevin Rose began his 30-year career in the Volkswagen group as MD 
of SEAT UK, moving on to head Audi in the UK and then to Wolfsburg 
as executive director, sales, for Volkswagen in the Americas, India 
and Russia. Following a decade in China as executive vice president 
for sales at the VW-FAW joint venture he joined the board of Bentley 
in 2012 as sales and marketing director.
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There can be little doubt that the 
market for electric vehicles is beginning 
to gain significant momentum: early 
adopters are turning into repeat 
customers, and the concept of relying 
upon personal transportation powered 
largely or entirely by electricity rather 
than gasoline or diesel is becoming 
increasingly mainstream.

In the UK, for example, approximately 
48,000 plug-in vehicles were registered 
in 2015 compared with just 3500 two 
years earlier. Plug-in vehicles currently 
represent 1.7 percent of UK new car 
registrations, with customers able to 
select from 38 different plug-in hybrid 

and pure battery electric models.
While this growth in the market for 

plug-in vehicles is almost universally 
viewed positively in terms of promoting 
local air quality, there is a growing 
recognition that the recharging 
requirements of this expanding 
electrified fleet are going to place a 
significant new burden on the electricity 
network. This is less of a concern at the 
grid level, where additional loads can 
be managed and accommodated using 
well proven methods; rather, it is in the 
area of the local low voltage (typically 
240/415 V) distribution networks that 
the headroom for additional loads may 

My Electric Avenue was a ground-
breaking project that set out to evaluate 
the likely effect on local electricity 
distribution networks of a future in which 
a high proportion of drivers opt for plug-
in vehicles. Anthony smith reports
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be more restricted before thermal or 
voltage issues are likely to occur.

In order to assess the impact of this 
future load pattern, a multi-partner 
research project known as ‘My Electric 
Avenue’ was initiated. Scottish and 
Southern Energy Power Distribution 
(SSEPD) was the “host” distribution 
network operator (DNO), while EA 
Technology was appointed by SSEPD 
as the project coordinator. Other 
partners included Nissan, leasing 
company Fleetdrive Electric, DNO 
Northern Powergrid and low carbon 
transport consultancy Zero Carbon 
Futures. Project subcontractors 
included The University of Manchester 
and De Montfort University, along with 
Automotive Comms, Creative Concern, 
and Ricardo, which was contracted to 
provide independent overall technical 
oversight via a periodic review process. 

“The project set out to ascertain 
the likely resilience to a future in 
which a massively expanded plug-in 

testing future network 
resilience to EVs
My Electric Avenue set out to create a 
series of ten test clusters of EV users, 
whose homes share the same low voltage 
feed from a local substation. Each cluster 
comprised around ten vehicles, giving 
a total of approximately one hundred 
in the technical trial. This technical trial 
would thus provide hard data on the likely 
performance of ten different distribution 
network low voltage feeders when 
subjected to a comparatively high level 
of EV use. It would also provide a testbed 
for the evaluation of EA Technology’s 
proprietary ‘Esprit’ demand management 
technology (see box on p12). Separately 
from the technical trial, a further 
‘social’ trial focused on a slightly larger 
sample size of 120 EV users – this time 
unconstrained geographically by network 
connections – and sought to evaluate the 
behavioural aspects of vehicle recharging 
such that future network demand could 
be predicted in terms of the long term 

vehicle fleet is placing considerable 
additional demands upon the 
electricity distribution network,” 
explains Jane Patterson, senior project 
engineer, Ricardo. “Is this going to 
cause problems with the low voltage 
distribution network? Is this going to 
require significant and costly upgrades 
to the LV system, and also how are 
other technologies that are increasingly 
popular – such as ground source heat 
pumps – going to affect the system 
in the future? EA Technology wanted 
to test its own proprietary demand 
management technology as a part of 
the project. For this reason it wanted 
a qualified independent reviewer to 
provide a third-party perspective 
in order to confirm the research 
methodology, the efficiency and 
effectiveness of project management, 
and hence the overall objectivity and 
robustness of the conclusions reached. 
Ricardo was appointed to fulfil this role 
as independent reviewer.”
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substation feeders, 
and a separate ‘social’ 
trial based on larger 
sample size of 120 EV 
users to evaluate the 
behavioural aspects 
of vehicle recharging

The My Electric Avenue 
project was based 
on a technical trial 
of ten test clusters 
of EV users whose 
homes shared the 
same low voltage 



usage patterns of different customers. 
In creating what has been one of 

the largest evaluations of EV charging 
patterns in Europe – and perhaps the 
world – the My Electric Avenue team 
made significant use of social media, 
and the recruitment of so-called 
cluster champions who, armed with a 
distribution network map, set out to 
recruit other participants who shared 
the same sub-station feeder.

low voltage networks -  
the weakest link
“Our focus in this project was on the 
DNO-managed low voltage distribution 
networks, which represent the weakest 
link in the chain of the electricity supply 
system,” explains Tim Butler of EA 
Technology. “A future EV fleet potentially 
represents a significant new load which 
will be linked to the socio-economics 
of each neighbourhood. People 
generally have predictable working and 
commuting patterns, and these will 
affect demand significantly.”

To illustrate the nature of the scale 
of the potential problem facing DNOs, 
Butler outlines how each domestic 
property in the UK is fitted with a main 
cut-out fuse, typically rated at 100 A. 
It is currently a legal requirement on 
the DNO to provide this capacity load (a 
nominal 24 kW) at any instant should the 
customer so demand it. This is massively 
higher than the ‘after diversity maximum 

demand’ (ADMD) level used for planning 
purposes – in effect it represents the 
power demand expected of a typical 
property, with average demand during 
the evening peak of around 1 kW. At 
present most customers would never 
come close to drawing at the nominal 
capacity of their connection, but with 
the latest generation of EVs boasting 
increasing battery capacity and higher 
capacity charging – for example, the 
latest-generation Nissan Leaf is now 
offered with a 30 kWh battery and 7 kW 
charging – the scale of the potential 
problem is clear.

unexpected morning peaks
The My Electric Avenue team found that 
demand due to EV charging followed 
some of the expected patterns, but 

there were some surprises too. The 
evening peak coinciding with the return 
home from the daily commute was as 
expected, but there is also a similar 
peak in the morning. This was found to 
be associated with the preconditioning 
of vehicles in cold weather, as well 
as those either returning from early 
out and back driving such as school 
runs, or from night shift working. This 
morning peak can be problematic as 
preconditioning cannot be time-shifted 
through demand management – it 
must by definition occur shortly before 
the morning commute – and this 
comes on top of significant resistive 
loads such as cookers, kettles and 
electric showers.

It was interesting too that non-
managed demand for EV charging 

Peaks in recharging 
demand were found in 
the morning, evening 
and associated 
with timer-based 
exploitation of off-
peak tariffs starting 
at midnight – the use 
of managed demand 
through Esprit 
significantly reduced 
these peaks (below)

How Esprit works
Esprit is effectively an intelligent switch allowing 
charging to be controlled based on distribution 
network demand and available capacity. the system 
is substation based and monitors the load on the low 
voltage feeders that are subject to control. when Esprit 
detects a threshold limit overload on a given feeder 
and phase, it sends instructions to selected chargers 
that are drawing current on the feeder using the power 
line communication (Plc) protocol, to disconnect 
temporarily. 

the current implementation of the system has a logic 
level which evaluates how much charge has been drawn 
from each charging point, and uses this information to 
prioritise the reconnection of charging points that have 
drawn the least amount of energy over the past day of 
operation.

with increased in-built intelligence to the Esprit 
system – for example, a pre-programmed or ‘learned’ 
profile of feeder demand – it may be possible in a future 
implementation to schedule charging at the most 
desirable times rather than simply interrupt it during 
peaks. similarly, while Plc allows for direct control of 
the system, it is possible that future implementations 
may consider internet or other carriers for monitoring 
and control instructions.
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tended to peak again around midnight, 
as users set timers to make use of 
cheaper night-time electricity tariffs. 
While this is an attractive outcome in 
terms of grid-based load management, 
it represents another peak that needs 
to be controlled locally on the low 
voltage feeder in order to prevent 
thermal or voltage problems.

behavioural response to 
demand management
At a technical level, demand 
management using Esprit was shown 
to be able to eliminate the likely evening 
overload of uninterrupted charging, and 
to provide voltage headroom equivalent 
to an additional 10 percent of customers 
connecting 3.5 kW EV chargers. 

According to Gill Nowell, who was 
responsible for the customer acquisition 
and management effort of the My 
Electric Avenue project, none of the 
participants seemed to take issue with 
the curtailing of charging by the Esprit 
system: “In general once demand was 
managed using the Esprit system, 
this led to a behavioural shift by which 
EV users would plug in for longer, and 
leave the system to sort out the actual 
time of charging allowing for network 
demand. The key concern was that 
threshold levels and feeder capacities 
should be sufficient to enable charging 
to take place before next use. Domestic 
environments are potentially easier to 
manage than businesses in this respect 
as, for the latter, demand is likely to be 
clustered, for example on employee car 
parks during the business day.”

One unexpected finding of the 
social and technical trials was that 
customers taking on their first EV 
are likely to require some time before 
usage patterns stabilise. This provides 
something of a valuable lesson for 
automotive dealerships attempting to 
convince completely new purchasers 
to switch to an EV from a combustion 
engine powered car. In effect, the 
half hour test drive typically used for 
conventional vehicles is probably not 
the most effective means of selling a 
customer their first EV; it may well be 
that in a transitionary period, some 
form of extended trial period of up to a 
week is more effective in encouraging 
switch-over sales.

A further lesson for the automotive 
industry and DNOs is that once bitten 
by the EV bug, users are likely to be 
converts to the cause. While the 220 
participants in the My Electric Avenue 
technical and social trials were offered 
highly attractive lease terms, a total of 
58 percent have said that they intend 
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the addition of an EV potentially doubles domestic demand

when should network operators start worrying: figures for some  
of the real networks in the trial (with 3.5kw EV charging)
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the addition of EV 
fleets to feeders on 
the technical trial 
showed that even 
when managed using 
Esprit, charging at 
just a maximum 3.5 
kw level effectively 
doubles the ‘after 
diversity maximum 
demand’ [AdMd] to 
close to 2kw (above 
top)

My Electric Avenue 
showed that some 
feeders would 
experience overload 
during winter months 
at an EV market 
penetration of 
around 40 percent 
– in effect, just four 
in ten houses having 
one vehicle with a 
recharging capacity 
of 3.5 kw (above)
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to lease or buy an EV following project 
completion.

when should dNos start 
worrying?
Even when managed using Esprit, the 
My Electric Avenue project showed 
that the addition of EV charging at just 
a maximum 3.5 kW level effectively 
doubles ADMD to close to 2kW – there 
is no longer a morning peak as demand 
just rises and flat-lines at that level 
through the day, before peaking at 
double existing levels in the evening.
Analysis of the impact of EV charging 
on a number of feeders included in 
the study showed that an EV market 
penetration of around 40 percent would 
lead to overloading of many networks. 
This level effectively means just four 
in ten houses having one vehicle with a 
recharging capacity of 3.5 kW.

“The project has shown the sensitivity 
of distribution networks to EV penetration 
in the vehicle market,” continues Butler. 
“It’s something of a perfect storm for 
DNOs: EV uptake is happening more 
quickly than DNOs had expected, and 
some of the most heavily loaded networks 
may well be those in which EVs are 
considered attractive by customers.”

Compounding the situation, he points 
out, is the phase balance within any 

given feeder. “Phases are supposed 
to be shared in sequence between 
adjacent properties, but practice can 
be different. If the installation team 
is running late and/or the weather is 
bad, it’s understandable that they will 
simply select the easiest phase to reach 
from the feeder cable at any moment.” 
In extreme cases, he says, there may 
be other factors at play. For example 
Butler cites the example of some areas 
of Liverpool where it is claimed that 
houses are connected exclusively to the 
blue phase, presumably reflecting the 
footballing allegiance of the installation 
engineers at the time.

Balancing the load between phases 
on a distribution network is important 
to avoid issues arising with the neutral 
feed. “In the future,” continues Butler, 
“should a homeowner want to install 
two high capacity charging points, for 
example, it might be prudent to have the 
domestic load on one phase and charging 
points respectively on the other phases. 
There is an argument too for balancing 
solar PV installations so that these can 
help balance demands on highly loaded 
phases, and treating ground source 
heat-pump installations as another high 
capacity load to be demand managed 
alongside EV charging.”

top tips for managing  
EV uptake on distribution 
networks
the My Electric Avenue project has published the 
following top ten tips for managing plug-in vehicle 
uptake on the low voltage distribution network:

1 Appreciate the scale of the challenge: The project has 
demonstrated that around 30 percent of low voltage 
feeders will suffer problems with large-scale plug-in 
vehicle roll-out. Reinforcement may also be needed 
for secondary transformers at higher voltages. 
Problems will start to occur when 40 percent 
of customers on a feeder have a plug-in vehicle 
(assuming 3.5 kW charging).

2 think about the rate of progress in EV development: 
Automotive OEMs are progressing pure EV 
development rapidly in terms of increasing vehicle 
range, battery capacity and charging power. It is vital 
for network operators to stay ahead of the EV uptake 
curve.

3 Get a feel for customer expectations: Evening peak 
is likely to remain the time at which most customers 
will expect to connect for recharging, which will be 
challenging for many networks.

4 start planning now: Exponential increase in EV usage 
means that some networks will need reinforcement 
during the next 5 to 8 years. The challenge of 
identifying networks under stress and cost-effective 
solutions means preparations should start now.

5 consider the type of problems likely to occur: EVs 
can cause both thermal and voltage problems on 
low voltage networks, but thermal issues will usually 
happen first. Design should thus focus on managing 
the evening peak.

6 Focus on susceptible networks: EVs are likely to 
cause most problems on urban networks where 
capacity per customer is less than 1.5 kW.

7 Plan the approach to identifying networks with 
problems: Information on individual feeder loading 
is sparse, and monitoring each one would not be 
practical. Customer engagement and data from EV 
charger installers is the best way of anticipating 
problems.

8 consider the solutions: Evaluate available 
technologies such as Esprit which can help manage 
demand and make best use of available capacity.

9 check for EV-related problems before acting: If a 
network might need reinforcement then install low-
cost monitoring as a quick and effective method to 
determine whether action is necessary – peak load 
and load profile can show if reinforcement is needed 
without needing to wait for the winter peak.

10 Get customers engaged: My Electric Avenue has 
shown that EV uptake is a challenge to be met, 
but one which has proven solutions. For these to 
be effective, customers need to be engaged. The 
project has shown that customers are open to this 
approach.

For further information see http://myelectricavenue.info/

“Having ricardo as a part of the project 
has meant that we could have confidence 
that we were doing the right things from a 
technical perspective...”  
tim butler, EA technology
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urgency for power and 
automotive industry 
collaboration
A key conclusion of the project is 
that much higher level collaboration 
between the automotive industry and 
DNOs will be key to the successful 
widespread roll-out of plug-in vehicles, 
but that there is a cultural challenge 
to be overcome. “The automotive 
and electrical distribution industries 
are two very different cultures,” 
explains Butler. “Automotive works in 
a highly planned, agile and efficient 
manner to deliver products to market, 
whereas DNOs work on much longer 
timescales largely on a fit-for-life 
basis. In essence, to really succeed, 
the My Electric Avenue project shows 
that perhaps the DNOs will need to 
work a little faster and the automotive 
industry slower than each of them 
are comfortable with, in order to 
accommodate the widespread 
adoption of plug-in vehicles that the 
public may well demand in our larger 
towns and cities.”

From a current running total of just 
1.7 percent of new car sales in the UK 
represented by plug-in vehicles, the 
threshold levels of around 40 percent 
penetration before which network 
problems will become apparent may seem 
a remote prospect. Step changes can 
happen quickly, however, and with the next 

generation of plug-in vehicles boasting 
larger battery capacities, an increasing 
number of potential customers may start 
to think electric for their next purchase 
without any range anxiety over their daily 
commute. And if the increasing popularity 
of higher capacity charging than the 3.5 
kW considered by My Electric Avenue is 
also taken into account, the urgency for 
collaboration between the power and 
automotive industries has never been 
more apparent.

the importance of 
independent evaluation
In terms of the role of Ricardo, Butler 
feels that the company played an 
important part in the success of the 
My Electric Avenue project: “Having 
Ricardo as a part of the project has 
meant that we could have confidence 
that we were doing the right things; 
from a technical perspective in 
achieving the learning that the 
project aimed for, while also applying 
best-practice project management 
principles. We knew that Ricardo would 
not be afraid to tell us if we needed to 
change the way we were working.”

One of the key recommendations 
from My Electric Avenue is that large-
scale research projects carried out 
for an agency such as OFGEM should 
include this level of oversight, as 
provided by Ricardo in this case. 

My Electric Avenue –  
the ricardo role
Acting as the independent reviewer of the project, 
ricardo carried out formal assessments at six-month 
intervals and attended the main progress meetings 
throughout the project. the company would receive all 
key project documentation and evaluate it subject to a 
thorough review protocol, established based on ricardo’s 
experience of research programmes carried out on behalf 
of organizations such as the European commission.

typical questions to be addressed in reviews:
 • what is the reviewers’ overall assessment of the 
project so far?

 • Have the key objectives for the period been achieved?
 • Has the project made satisfactory progress towards 
meeting the overall project objectives?

 • Has each task made satisfactory progress against the 
‘Plan of works’?

 • Has the project management been performed as 
required?

 • Has the collaboration between project partners and 
sub-contractors been effective?

 • is there evidence of underperforming project partners 
or sub-contracts, lack of commitment or change in 
interest?

 • Have the project partners adequately publicized 
the project to raise awareness of it with the general 
public?

 • Have the project partners adequately disseminated 
results and learning from the project?
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of our air
champions

Street-level air quality in European towns and cities is running significantly 
above EU limit values in many densely populated areas. Most problematic is 
the rise of harmful NO2 at street level – largely an unintended consequence of 
the past 15 years of regulations focusing closely on CO2 and diesel particulate 
emissions. Air quality experts from Ricardo Energy & Environment explain to 
tony lewin how the excess NOx arises and how new models in the pipeline 
promise to make tomorrow’s diesels clean on all counts 
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There can be little doubt that Europe 
has a problem with nitrogen dioxide 
(NO2) emissions. This is a pollutant that 
can directly harm human health and, 
disconcertingly, monitoring has revealed 
that in many urban areas concentrations 
of NO2, especially at street level where it 
is most harmful to young and old, remain 
high at many locations.

Overall, Europe’s steadily tightening 
vehicle exhaust emissions standards 
have been highly successful in controlling 
vehicle pollution over the past four 
decades. Average emissions of CO2 and 
greenhouse gases from new vehicles have 
more than halved since CO2 rules were first 
proposed in the late 1990s; hydrocarbons 
and carbon monoxide from modern 
engines are now at microscopic levels, and 
particulate matter – soot – has been all 
but eliminated from diesel exhausts.

But there is one area where this 
otherwise successful strategy has come 

unstuck – NOx, or oxides of nitrogen. 
Dr David Carslaw is Ricardo Energy & 
Environment knowledge leader for air 
quality and scientific development and 
also a specialist on urban air pollution 
at the University of York, yet even from 
his high-level viewpoint in the air quality 
debate he confesses surprise at the 
way the issue of NOx has been allowed 
to develop.

“If you had asked me 15 years ago 
whether we would be as concerned about 
air pollution as we are now, I would have 
said no. Fifteen years ago we expected 
emissions legislation to reduce total NOx 
from vehicles substantially, but what 
has happened is that those reductions 
haven’t occurred.”

unintended consequences
“It’s almost an unintended consequence 
of trying to do something else,” continues 
Carslaw, “trying to control other emissions 

in diesel engines, such as carbon 
monoxide, hydrocarbons and, in particular, 
the emission of particles.”

The way that has been done, he 
explains, is through the introduction of 
the oxidation catalyst and the particle 
filter. “It is ironic that NO2 is actually really 
useful in aftertreatment, burning off the 
soot and hydrocarbons captured in the 
particle filter. So it is a good thing to have 
around as it lowers the temperature at 
which you can burn off the particles; it’s 
very effective, and reduces the particles 
by over 90 percent.

“The unfortunate side-effect of that,” 
he continues, “is that we have increased 
the amount of NO2 in diesel exhaust, 
and that is the important part of the 
NOx-NO2 story and the whole urban air 
pollution story.”

When it comes to NOx emissions, 
vehicles loom disproportionately large 
in the overall picture. Not only are the 

 RQ • Q1 • 2016  17

Air quality



exhaust gases emitted at ground level, 
where they have maximum impact, but 
they also occur largely in urban areas 
where there are more people in close 
proximity and where they do most damage 
to public health.

Unusually, however, NOx arising from 
motor vehicle use is not a particular 
issue in the US and Japan, but a largely 
European problem – with the finger 
pointing directly at diesel. Europe has a 
very much higher proportion of diesel 
vehicles than other regions: roughly half 
of new passenger cars are diesels, as well 
as virtually all light and heavy commercial 
vehicles. And as Carslaw’s colleague Dr 
Beth Conlan, business area manager for 
air quality modelling, points out, Europe 
has also taken enthusiastically to urban 
traffic control measures. Many towns and 
cities are restricting the use of private 

cars in central areas to leave only buses 
and taxis – invariably diesel powered – to 
populate the streets. This, she says, 
compounds the problem as ‘canyons’ of 
higher NO2 concentration form in streets 
which are not wide enough to allow natural 
dispersion.

why the focus on Nox?
In their early enthusiasm to control 
CO2 and noxious emissions such as 
particulates (PM) and hydrocarbons 
(HC), the European rule-makers focused 
on NOx as the regulatory metric while 
NO2 emissions were not specifically 
controlled: it was only with the publication 
of a paper on urban air quality by Carslaw 
in 2005 that it was revealed that NO2 
emissions were actually rising and that 
many locations were exceeding the legal 
thresholds.

The issue has become doubly 
concerning as more health studies 
reveal the extent of the damage done 
to human health by NO2. In the UK right 
now, says Conlan, some 5 percent of 
overall deaths are due to air pollution, 
with 29,000 attributable to PM2.5 
particulates and 23,500 to NO2 each year. 

Nox, No and No2 – what’s the difference?
Nox is the cover-all term which includes both No and No2 (nitrogen dioxide, which is more 
harmful to health); Nox is used in legislation to stipulate the maximum combined emissions 
of both species. Vehicles emit both No and No2, but in the atmosphere No reacts with ozone to 
form No2, a process which takes a certain amount of time. it follows, then, that if a vehicle is a 
high emitter of No but is lower on No2, the No from its tailpipe will have more chance to disperse 
before turning to harmful No2; conversely, a vehicle with a high output of primary No2 will have a 
much more immediate effect on atmospheric concentrations in its local surroundings. close to 
busy roads, primary No2 can account for up to three quarters of hourly limit exceedances.

Air Pollution 
Monitoring Networks 
managed by 
ricardo Energy & 
Environment

Annual mean 
nitrogen dioxide 
concentrations across 
the uK in 2015 where 
the data capture was 
> 90 percent. the data 
are from 244 sites 
from air pollution 
networks managed 
by ricardo Energy & 
Environment.
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“It is only now [following a reorganisation 
of responsibilities] that directors of 
public health within local authorities are 
beginning to think of air quality,” she says.

In the early 1990s, notes Carslaw, the 
focus had been very much on particulate 
pollution, and the measures were 
successful: “It is very easy with the benefit 
of hindsight to say that we should have 
done something different, but the health 
evidence at that time was pointing much 
more towards particulates than NO2.

“It is understandable why we got 
into this situation,” he continues, “but 
it also illustrates that it is important to 
tie up the engineering developments 
with what actually happens in the 
atmosphere – and this is where I think 
Ricardo is uniquely placed in terms of 
understanding that impact.”

In particular, strong links have been 
forged between the air quality team 
based at Harwell and the automotive 
emissions and aftertreatment chemists 
led by Jon Andersson at Shoreham. This 
has led to a unique understanding of 
the complex science of both disciplines, 
providing insights that have not 
previously been available.

Between 2000 and 2013, reports 
the European Environment Agency, “the 
fraction of the urban population exposed 
to NO2 concentrations in excess of the 
EU limit value and the identical WHO 
guideline value gradually decreased to 
around 10 percent, with a minimum of 
8 percent in 2012. At 27 percent, the 
highest proportion of the urban population 
exposed occurred in 2003.”

The EU limit values for NO2 exposure 
relate to annual NO2 concentrations above 

40 µg/m3; there is an additional hourly limit 
of 200 µg/m3, with only 18 exceedances 
permitted per year. One of the worst 
examples is Oxford Street in London – a 
thoroughfare closed to traffic other than 
public service vehicles. This is one of the 
most heavily polluted corridors in the 
world and with daytime NO2 concentration 
spikes as high as 642 µg/m3, well in breach 
of statutory European limit values. In 2015 
its annual mean NO2 concentration was 
more than triple the limit value, with the 
location counting 1335 exceedances 
of the 200 µg/m3 hourly threshold 
during the year. Last year the street 
had breached its annual allowance for 
hourly violations by January 4th. Data is 
unavailable for this year as the monitoring 
station was malfunctioning, but Putney 
High Street, another London pollution 
black spot, exceeded the annual limits on 
January 8th 2016.

why is progress so slow?
Given the frequency of exceedances 
of the 2010 concentration limits in so 
many urban locations across Europe, 
street-level NO2 is currently the focus of 
intensive research. “Most member states 
are struggling to achieve those limits 
because we haven’t seen the reduction in 
emissions that had been expected. They’re 
not necessarily worse since 2010, but 
they’re not getting better fast enough,” 
explains Carslaw.

There are two principal reasons: 

the rapid growth of diesel passenger 
car sales, especially in the UK, and the 
earlier generations of emissions control 
technologies which use NO2 to tackle other 
pollutants, without afterwards eliminating 
the excess. “Those two things together 
produce the perfect storm,” he says.

Aside from the growth in diesel 
numbers, the key upset is in real-world 
emissions, especially in diesels built to 
Euro 4 and Euro 5 standards between 
2005 and 2014. These vehicles had been 
expected to have lower NOx outputs than 
their Euro 3 predecessors but, critically, 
most failed to deliver in everyday driving 
and, with many millions still running 
strongly on Europe’s roads, it will be a long 
time before they are phased out of the 
emissions equation. It was only with the 
introduction of Euro 6 in 2014 that specific 
technologies for the control of NOx began 
to be required.

The key thing now, says Carslaw, is 
that exhaust aftertreatment systems 
must actually work under urban driving 
conditions – regardless of what they do in 
lab-based test cycles. There is a general 
feeling within the industry that the Euro 
6c update, entering into force in 2017, will 
deliver genuine and reliable reductions in 
NOx emissions, and the extra dimension 
of legally-mandated real driving emissions 
(RDE) levels provides much greater 
confidence that actual exhaust emissions 
values will closely match the predicted 
values fed into the air quality models.

“if you had asked me 15 years ago whether we would 
be as concerned about air pollution as we are now, i 
would have said no. Fifteen years ago we expected 
emissions legislation to reduce total Nox from 
vehicles substantially, but what has happened is that 
those reductions haven’t occurred”  
dr david carslaw, ricardo Energy & Environment
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is there a quick fix?
From outright bans on diesel to totally 
traffic-free zones, there is no shortage 
of suggestions for quick solutions to 
the NO2 crisis. But the awkward reality, 
says Beth Conlan, is that any truly 
effective measures tend to be politically 
unacceptable and are discounted, and 
obvious policies such as incentives to 
scrap earlier diesel models can have 
unforeseen consequences.

“An accelerated move to Euro 6 would 
be good,” counsels Carslaw, “but you do 
need to be careful. Some newer vehicles 
produce more NOx and NO2 than older 
models. If you encourage Euro 5 at, say, 
the expense of Euro 1 and pre-Euro, you 
could paradoxically make the situation 
worse as far as NO2 is concerned. It’s only 
Euro 6 that truly changes things.”

But because NO2 pollution tends to 
be a localized phenomenon, it also lends 
itself to local actions such as traffic-light 
phasing, one-way systems to smooth out 
traffic flow and – perhaps less palatable 
politically – road pricing schemes to 
reduce morning and evening rush-hour 
spikes in traffic. Local encouragement of 
zero-emission EVs and plug-in hybrids 
could have a role to play once they have 
achieved sufficient market penetration, 
a clear case of new technology being 
exploited to solve the NO2 problems 
caused by the outgoing technology.

It is here, too, that new testing methods 
have a role to play in encouraging vehicles 
that perform cleanly in real-world driving 
as well as in laboratory tests. As we 
reported in our last issue (see Getting ‘real’ 
about emissions testing, RQ Q4/2015) 
the introduction of the WLTC emissions 
homologation test cycle together with 

Real Driving Emissions compliance 
requirements will apply to new vehicle 
type approvals from Euro 6c onwards 
from 2017, and to all new vehicles from 
2019. RDE shifts the onus firmly back to 
where emissions matter most – in real 
conditions, on actual roads and, especially, 
in the all-important urban areas where NO2 
pollution hits hardest.

Tougher annual re-testing of 
vehicles in service is another frequent 
suggestion, but evidence points to it 
being a very expensive and somewhat 
blunt instrument with which to catch 
the relatively few rogue vehicles that 
are defective and polluting. Instead, 
the Colorado model of roadside remote 
sensing could be highly effective. The 
system can analyse the exhaust plumes of 
large volumes of vehicles in real time, even 
in dense traffic, linking the readings with 
the licence plate database in the state 
vehicle records. Vehicles which pass by 
clean three times in a row are exempted 
from the official pollution checks, and 
the scheme has immense potential in 
aggregating the in-service emissions of 
all vehicle types, both old and new. And as 
proof of its effectiveness, data collected 
from this type of sensor in Switzerland and 
in Colorado helped scientists to identify the 
excess NOx emissions being produced by 
VW and Audi models with two-litre diesel 
engines.

looking ahead
What really matters for the atmosphere 
and for health with the new RDE 
requirements is that we see a reduction in 
real world emissions, stress both Conlan 
and Carslaw: “I don’t buy the argument 
that cars will be allowed to emit more,” 

Policy options to address 
urban air quality hot spots
With emissions of primary street-level NO2 likely to reduce 
only slowly over time as the diesel fleet renews beyond 
Euro 6c, dr beth conlan, ricardo Energy & Environment 
business area manager, explains how her team focuses on 
supporting local and city authorities in deploying practical 
policy measures to improve urban air quality.

what tools are available to tackle urban Nox?
We group our policy tools under ‘avoid, shift and improve’. So 
that’s encouraging walking and cycling, modal shift to buses 
and public transport, and improvements in technology.

could you give some examples you’ve been 
involved with?
As air quality professionals we can often piggyback off 
traffic management to ask what the air quality benefit 
will be: we can use our leverage to attract more money 
to improve the situation. We can use traffic data, GPS 
data and area modelling to explore different solutions 
and then feed these back into our air quality models. In 
Maidstone, for instance, we modelled the reversal of the 
one-way system so the traffic went down the hill rather 
than up, to see what difference that would make.

How do you account for the impact on the 
broader area?
We model that, too, because displacement is a key factor. 
We quite often look at gating, for example: here we hold 
traffic outside the town, or just away from the exposure area, 
and once the town centre is clear the traffic flows through 
smoothly. Smooth flow is the key – stop-start is a killer as far 
as emissions are concerned. We are also working on a sensor 
system linked to SCOOT [an adaptive traffic management 
control system] so that you can change the traffic lights 
depending on the emissions in a particular place.

should diesels be penalized?
Once you get to Euro 6c there is no reason to punish 
diesels, but if you’re trying to get the emissions down you 
do need to deal with the earlier ones. We only need to do 
something between now and Euro 6c: in ten years’ time I 
would estimate that 75 percent of the diesel fleet will be 
Euro 6c, so there is a time in which we need to act.

what about other areas?
There are 700 air quality management areas in the 
UK which exceed the NO2 air quality standard. The UK 
government has just released new guidance for local 
air quality management, which local authorities have to 
implement. For years the focus has been on monitoring, 
modelling, review and assessment, and now we need to 
put in measures to ‘ just do something about it’.

Are you advising local planning authorities?
Air quality is becoming an important part of the planning and 
development process, not just in air quality management 
areas. There’s lots going on at the lower levels, stipulating 
low-emission buses on key routes, for instance; in Bradford 
there’s a policy that any new house with off-street parking 
has to have an electric vehicle charging point.
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adds Carslaw. “If we see a 50 percent 
reduction in NOx in real world driving with 
the early introduction of Euro 6 – which 
I think is about right – that will be good 
progress, with greater reductions to come 
with Euro 6c. We shouldn’t lose sight of 
the fact that we should be focusing on 
changing what happens under real-world 
driving conditions.”

Further into the future, as emissions of 
the familiar regulated compounds begin to 
taper away, other pollutants could come 
into play. Perhaps controversially, one of 
these could be non-exhaust particulates, 
in particular the fine dust deposited on 
road surfaces from vehicle tyres, brake 
discs and friction materials. With the near-
universal fitment of particulate filters, this 
type of pollution is rising as a proportion 
of overall PM and could come to affect the 
heavy truck sector – as well as having the 
potentially paradoxical consequence of 
removing the zero-emission status from 
battery electric vehicles.

As for the frequently discussed 
question of the future for diesel passenger 
cars, Carslaw is unhesitating in his 
response: “Yes, there will definitely be 

diesel cars in 2030, and though I have a 
nagging doubt that diesel may never be as 
clean as gasoline for NOx, everything will 
have much lower emissions by then and it 
might not matter.”

Amid all today’s concerns about NO2 it is 
all too easy to forget the major successes 
in other areas of emissions reduction 
achieved through the many steps of 
European automotive legislation. Yet at 
the same time there is a lesson in the NO2 
issue – that measures that are effective 
in one domain can have unintended 
consequences in other areas. And it is 
here that the multifaceted capabilities of 
the Ricardo group come into their own: 
“It’s joining up the engineering and the 
atmospheric science that really allows 
you to understand what’s going on,” says 
Carslaw, “and this forms the basis for 
making the most robust decisions to 
improve air quality.” 

xxxxxxx

“yes, there will definitely be diesel cars in 2030, 
and though i have a nagging doubt that diesel may 
never be as clean as gasoline for Nox, everything 
will have much lower emissions by then and it 
might not matter”  
dr david carslaw, ricardo Energy & Environment

Predicted annual average No2 
concentrations (µg/m3)

levels of No2 are much 
higher in urban areas, 
especially where 
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of slow-moving 
traffic. the highest 
concentrations can 
be clearly seen on 
the approaches to 
junctions and on the 
expressway itself
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There can be no doubt that the vehicles 
of today are lasting much longer than 
they used to. In 2014, for example, new 
vehicle registrations in the US outpaced 
scrappage by a staggering 42 percent. As 
a result of this ongoing trend, the average 
age of all operational light vehicles on 
the country’s highways now stands at 
11.5 years. And it is not just the used car 
customers who are availing themselves 
of the benefits of this longevity – over the 
past ten years the average length of time 
new car buyers own their vehicles has 
steadily increased too, now standing at 
over 6.5 years. Furthermore, the rapidly 
evolving automotive/transportation 
landscape – and tighter government 
regulations – have meant that model year 
changeovers have been more frequent in 

recent years than ever before.
At first sight this might appear to offer 

something of a potential bonanza for the 
large motor manufacturers. Typically, 
while they account for a much smaller 
proportion of automakers’ total revenues, 
aftermarket sales yield significantly 
healthier margins than is the case for 
new vehicle sales. However, this is at least 
partly attributable to the manufacturers’ 
traditional production-to-aftermarket 
strategy of running a final spare parts 
production run within the manufacturing 
facility before scrapping the tooling.

With the age of vehicles increasing, it is 
becoming more and more challenging to 
predict the required inventory holding for 
an end-of-production run that will suffice 
for the remainder of a model’s in-service 

life. Moreover, while vehicles remain in 
operational use for much longer, there is 
no let-up in the demand for new models 
with increasing technology content, not 
least to satisfy market and regulatory 
demands for improved fuel economy and 
reduced emissions.

In a white paper entitled Production to 
Aftermarket: Transition Services, published 
by Ricardo Strategic Consulting, the 
research team highlights the market 
forces that challenge automakers’ ability 
to service customers in the aftermarket. 
The paper outlines how the aftermarket 
supply/demand dynamic has been 
altered from historical norms, and 
how automakers are now finding that 
traditional production-to-aftermarket 
transition strategies may be putting them 

game-changer
Aftermarket
Unprecedented longevity and the rapid model year changeovers of today’s cars 
are challenging the traditional aftermarket business of the large automakers. In 
response, as Anthony smith reports, a recently published white paper by Ricardo 
Strategic Consulting outlines how new strategies can be developed to protect 
customer satisfaction, brand loyalty and profits
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in a precarious position with regard to 
aftermarket requirements.

In addition to consumer behaviour 
shifting towards longer length of vehicle 
ownership, the growing demand for 
new vehicles and the new powertrain 
technologies required to meet increasingly 
stringent emission standards are resulting 
in shorter product lifecycles: this in turn 
puts pressure on automakers’ existing 
manufacturing capacity to accommodate 
newer models at an accelerated 
pace. These factors, coupled with an 
increasing presence in the powertrain 
remanufacturing market, have created a 
scenario where automakers are working to 
analyse and predict lifetime requirements 
for service parts in an increasingly 
complex and challenging environment. 

Forecasting errors
Errors in forecasting lifetime demand 
can often result in significant re-launch 
investments to remedy critical part 
shortages. Automakers are forced to re-
design, re-source, re-tool and re-validate 
components for low-volume service 
parts supply. This leaves both automaker 
profit and consumer satisfaction at risk. 
But as Derek Schlonsky, vice president 
at Ricardo Strategic Consulting, points 
out, the importance of adequately 
fulfilling aftermarket demands cannot be 
understated: “One of the worst experiences 
negatively impacting on customer 
satisfaction and brand loyalty is having to 
wait for powertrain parts while a vehicle is 
not operational. This makes excellence in 
aftermarket sales and service an integral 
part of the automaker’s value proposition – 
and an attractive growth opportunity.”

The report outlines the new operational 

and technical challenges that are 
experienced in transition manufacturing 
for critical aftermarket parts, including 
identifying inventory and supply 
limitations; re-designing components for 
economical low volume manufacturing; 
and re-sourcing activities that may 
include identification of new vendors, 
manufacturing processes and materials. 
These operational, engineering and 
purchasing competencies may be in 
short supply within the automaker’s 
organization, and are often focused on 
new products from a supply chain that 
produces higher volumes than required for 
aftermarket needs.

The paper exhibits Ricardo Strategic 
Consulting’s best-practice approach to 
production-to-aftermarket transition 
services. In order to scope the size of the 
issue, information on all aspects of the 
problem is analysed, including component 
inventory, failure rate, existing supply 
chain and expected service-based 
‘demand humps’. Resources should be 
provided where necessary to redesign 
or validate replacement components to 
ensure that legacy designs are the best 
option for low-volume production, says 
the white paper.

Cross-functional teams should be used 
where appropriate, taking in purchasing, 
engineering, design, quality, and finance 
to lead the process of designing, sourcing 
and manufacturing replacement parts. 
Complex problem solving is likely to be 
required to manage this process. Securing 
stocks of replacement components 
as and when needed is crucial, and 
mapping of the value stream of servicing 
assemblies, including both internal 
and external sources of supply, will be 
necessary to determine when inventory 
of each component is likely to become 

depleted. Finally, in addition to using 
traditional component suppliers, potential 
new vendors should be identified who may 
have facilities and competence within the 
production volumes required.

case study
A recent case study is included within 
the paper. This illustrates how a 
special support team used a unique 
combination of skills to successfully 
put into place best practices for 
production-to-service transition for 
transmissions at an automaker, thereby 
avoiding the looming aftermarket risk. 
Operations experts audit the inventory 
situation and identify a solution, and 
work with technical engineering experts 
to develop components, taking new 
designs, materials and manufacturing 
processes into consideration. Then, 
low-volume purchasing experts source 
the necessary materials or suppliers, 
while operations engineers support 
the launch of the transition-to-
aftermarket production. 

“This unique cross-functional team 
approach to aftermarket transition 
manufacturing allows us to improve 
the ability to tailor both design and 
manufacturing requirements to 
aftermarket volumes, identify cost-
reduction opportunities, and prevent 
part shortage risks much earlier in the 
process,” explains Schlonsky. “The 
goal is to accelerate the resolution 
of potential inventory problems and 
safeguard the automaker’s profitability 
and the happiness of a loyal consumer, 
maintaining the appropriate inventory for 
timely repairs when they are needed.”
 
To obtain a copy of the white paper Production to 
Aftermarket: Transition Services visit www.ricardo.
com/TransitionServices.
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With increasing 
product longevity, 
consumers are 
retaining their 
vehicles for much 
longer, while 
tighter government 
regulations have 
meant that model year 
changeovers have 
been more frequent 
– creating a new 
challenge in serving 
the aftermarket
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Global chemical congress 

A special conference is to be hosted by Ricardo Energy & Environment 
subsidiary, the National Chemical Emergency Centre (NCEC). The event 
will provide delegates from the world’s leading chemical companies 
with practical guidance on preventing or limiting the impact of serious 
incidents. The 2016 Global Chemical Congress (GCC 2016) will take place 
on April 20-21 in Old Windsor, UK.

Hosted by specialists on the front line of emergency response, GCC 
2016 will offer a range of hands-on training seminars and workshops 
designed to provide attendees from across the industry with tips and 
tools for reducing the impact of a chemical incident. The annual event 
provides insight into global emergency response and crisis mitigation 
best practice, helping to ensure companies handling hazardous 
materials are best prepared to safeguard business continuity and 
protect the wellbeing of stakeholders, end users and the public.

The event will include presentations by speakers from around the 
world on the challenges facing chemical companies operating in both 
established and dynamic regulatory environments. This includes 
the development of new regulations in South America, changes to 
trading practices in China following the 2015 Tianjin explosion, and 
updates to Poison Centre regulation in Europe. GCC 2016 will be 
preceded by a crisis management workshop designed to support 
managers responsible for crisis leadership and to help them develop 
quick and effective strategies for emergency response throughout a 
company’s supply chain.

For a full programme of GCC 2016 or for delegate registration, visit 
http://the-ncec.com/GCCschedule 

A team of rail and automotive experts 
from Ricardo has been working to 
support the launch of a new driverless 
passenger vehicle in the first trial of its 
kind anywhere in the world.

The WEpod is a six-seater automated 
vehicle that will initially operate on the 
campus of Wageningen University, 
located in the town of the same 
name in the central Netherlands. 
The autonomous vehicle route will 
subsequently be gradually extended 
to Ede-Wageningen rail station, 
approximately 6 km away in the nearby 
town of Ede.

Whilst existing driverless 
technologies operate along closed 
networks or on reserved lanes in a 
contained environment, such as within 
airports, this is the first such vehicle 
permitted to use the country’s public 
roads, alongside routine day-to-day 

traffic, for an extended period of time.
A public demonstration in the 

presence of the Dutch Minister of 
Transport, Schultz van Haegen, took 
place on January 28th to launch the 
trial, and the plan is to gradually roll out a 
fleet of pods along the route.

Ricardo Rail’s Utrecht office has 
supported the project throughout its 
development by helping to prepare the 
safety case that was necessary to obtain 
the required authorisations from the 
Rijksdienst voor het Wegverkeer (RDW), 
the Dutch national road authority.

As the autonomous pods will 
travel alongside regular traffic, this 
detailed safety case was required to 
demonstrate how safety had been 
addressed throughout the system’s 
development and design, as well during 
as its eventual operation.

Ricardo’s experts assisted the 

developer, the WEpods consortium, by 
helping to develop and collate the key 
evidence at each stage of the project. 
The responsibilities included: compiling 
evidence documents (standards and 
procedures) to produce the formal 
project safety case; production of a 
safety plan; facilitating hazard and risk 
analyses (as well as fault and failure 
analyses) to develop the formal safety 
requirements; and providing and 
explaining the required evidence for 
exemption of the vehicles to the RDW.

In operation, the vehicles will use a 
mix of GPS, radar, laser and camera 
technology to navigate the route at 
speeds of up to 24 km/h. An operator 
in a control room will receive regular 
notifications at pre-determined points 
along the route, as well as an alert if 
the vehicle stops. Passengers can also 
contact the control room at any time.

ricArdo news
Latest developments from around 
the global Ricardo organization

Autonomous 
vehicle safety 
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Heritage and training centre 
breaks ground 
Construction work has started on the 
brand new Ricardo Centenary Centre to 
be opened at the Shoreham Technical 
Centre, UK, later this year. The 400 
square metre purpose-designed 
facility, costing £1.5 million, will provide 
a highly flexible space that will be the 
new home for the company’s many 
historic cars, technological exhibits 
and displays. The building’s modern 
design will also provide a state-of-
the-art conference and training 

facility, equipped with the latest audio 
visual technology and with a capacity 
for 100 people. This will become the 
future hub for Ricardo Knowledge 
training courses, institution lectures 
and schools’ educational programmes 
delivered at the Shoreham site.

Construction of the new Ricardo 
Centenary Centre is scheduled to take 
place over the coming months, with the 
formal launch of the new facility planned 
for this autumn. 

Eu review on nanomaterials 
ricardo Energy & Environment 
is providing specialist technical 
insight to support the European 
commission in reviewing 
the environmental impact of 
nanomaterials.

Nanomaterials are 
substances with dimensions 

that can be 10,000 times smaller than the diameter 
of a human hair. Materials at this size demonstrate 
novel properties and have applications across diverse 
areas of science and industry – from colloidal gold for 
targeted drug delivery through to carbon nanotubes for 
renewable energy capture.

the European commission concluded in 2012 that 
the regulations governing chemical releases into the 
environment, such as through industrial effluent or 
household waste water, are applicable to nanomaterials 
but that they contained certain gaps and challenges. 
the lack of experience in the actual application of 
environmental legislation to nanomaterials is a 
particular issue because these materials demonstrate 
complex behaviours.

working in partnership with the technical university 
of denmark and Milieu consulting, ricardo is developing 
inventories and classifications for nanomaterials and 
reviewing the extent to which associated environmental 
risks are captured by European policy. in collaboration 
with stakeholders across the nanotechnology arena, the 
team is helping the commission to review the potential for 
existing regulation to safeguard the environment as part 
of its periodic policy assessment, last performed in 2012.

the ricardo project team includes legal specialists 
and nanomaterials scientists, alongside experts in 
chemical risk and regulatory policy from the uK’s 
National chemical Emergency centre (NcEc), a 
subsidiary of ricardo Energy & Environment. with a 
history of providing technical and legal expertise for 
technological development, including analysing the 
environmental impact of nanotechnology in sustainable 
tyre development, ricardo is ideally placed to support 
the commission’s timely review. 

New Md for ricardo Energy  
& Environment 

tim curtis has been appointed 
ricardo Energy & Environment 
managing director. He takes over 
from robert bell, who retired at 
the end of 2015 following a 40-
year career with the company.

“it is a privilege to be 
appointed the managing 

director of ricardo Energy & Environment,” commented 
curtis on his new appointment. “i look forward to 
working closely with our senior leadership team to 
grow the company and strengthen our reputation as a 
global leader in providing highly regarded and innovative 
solutions for our clients.” 

“First fire” events for engines under 
development have become increasingly 
popular amongst Ricardo customers, 
who appreciate their value in celebrating 
one of the most fundamental of 
milestones in new engine development 
– the point at which the first physical 
prototype is fired up for the first time.

The turn of the year saw news of two 
such first fire celebrations taking place 
at the Shoreham Technical Centre. 
In late December, dignitaries from 
Changhe and the Chinese company’s 
majority shareholder, BAIC Group, were 
on hand to celebrate the first fire of 
a new prototype being developed in 
partnership with Ricardo. The new 
three-cylinder, 1.0 litre turbocharged 
direct injection gasoline engine 
prototype represents the culmination of 
11 months of work by Ricardo engineers 
at the company’s facilities in Shanghai, 
the Czech Republic, Germany and the 
UK, as well as by a team of Changhe 
resident engineers who have been 
based at Shoreham for the project.

The Changhe event was followed 

in mid-January by another hosted by 
Malaysia’s Proton and co-ordinated with 
a live web link between the Shoreham 
Technical Centre in the UK and Proton’s 
headquarters at Shah Alam, Malaysia. 
This prototype engine, which was 
formally fired up for the first time at 
the ceremony, is the result of a design 
and development collaboration with 
Ricardo which started in April 2015. 
It is the first of Proton’s new family of 
three and four-cylinder engines – to 
include turbocharged gasoline direct 
injection (TGDI) variants – which are 
planned for market launch starting in 
2017. This highly compact power unit 
has been designed from the outset to 
be compatible with Euro 6c regulations, 
providing significant opportunities for 
Proton to develop its position in the UK 
and other EU markets.

The first prototype – a four cylinder 
1.5 TGDI variant – was started remotely 
by YBhg Tun Dr Mahathir Mohamad, 
Chairman of Proton Holdings, who was 
among the 200-plus people attending 
the celebration in Malaysia. 

First fires 
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RICARDO TRAINING

For more details, please contact: 
Glen Hall on +44 (0) 1273 794469 
or Donna Wild on +44 (0) 1273 794632
or email traininginfo@ricardo.com 

estore.ricardo.com

Testimonials 
“This course has provided a valuable detailed insight  into engine 
construction and market drivers. But more than that it was a 
thoroughly interesting  course at a world class organization”

“Excellent knowledge transfer from the enthusiastic  presenters at 
the cutting edge of their � eld”

TECHNICAL 
TRAINING BY 
ENGINEERING 
EXPERTS
Frequent courses o� ered in 
a wide range of disciplines

Available now: eLearning
Purchase Ricardo’s online Internal 
Combustion Engine Basics course today!

eSTORE
RICARDOKNOWLEDGE

Book your courses online at our new eStore.

Internal Combustion Engines - Basic
26 Apr, 8 Nov 2016
Location: Ricardo Shoreham Technical Centre 
Price: £900 per person

Internal Combustion Engines - Advanced 
27-28 Apr, 9-10 Nov 2016
Location: Ricardo Shoreham Technical Centre 
Price: £900 per person per day

Automated Transmissions
TBC - Contact us for details
Location: Ricardo Midlands Technical Centre
Price: £750 per person

Noise, Vibration & Harshness (NVH)
21-22 Jun 2016
Location: Ricardo Shoreham Technical Centre 
Price: £750 per person per day

Diesel & Gasoline Engine Calibration
18-19 Oct 2016
Location: Ricardo Shoreham Technical Centre 
Price: £750 per person per day

Why Hybrid? Market Drivers & 
Legislation Explained!
TBC - Contact us for details
Location: Ricardo AEA, Marble Arch, London
Price: £750 per person

Hybrid Electric Vehicle
TBC - Contact us for details
Location: Ricardo Cambridge Technical Centre
Price: £750 per person per day

Automotive Catalyst Webinar – Module 1 
20 Apr 2016
Price: £100 per person

Delivering Excellence Through Innovation & Technology www.ricardo.com

Group booking discounts available
Attendee numbers are strictly limited

Just four years since it opened for business, ricardo’s engine assembly plant at 
shoreham has undergone an expansion which triples its size, provides significantly 
improved technical capabilities, and which paves the way for future low-volume, 
multi-variant engine production. the ricardo engine assembly plant is a true 
success story for advanced design, engineering and innovative manufacturing. 
in its newly expanded form, the facility incorporates a range of new laboratories 
and workshops capable of supporting prototype engine builds and advanced 
metrology. the expanded facility also includes a second dynamometer, capable of 
simulating real-world load conditions and testing engines across the full range of 
power outputs.

the plant is now entirely self-contained and can operate independently of the 
support functions of the ricardo shoreham technical centre. this enables round-
the-clock operation – something already demonstrated with the recent instigation 
of a second shift and doubling of production. crucially, reflecting the increasing 
requirement for manufacturers to offer larger numbers of product derivatives, 
the reconfigured flexible production line is now capable of the simultaneous 
manufacture of multiple engine variants. 

Expanded engine assembly plant opens 

Ricardo is partnering with the US Gas Technology Institute (GTI) 
on two major contracts to enable natural gas engines to provide 
a viable, fuel-efficient, and less polluting alternative to diesel 
power for medium and heavy-duty commercial vehicles on the 
highways of California.

Despite California’s substantial progress in reducing 
emissions from heavy-duty trucks and other mobile sources, 
diesel trucks remain major contributors to statewide emissions 
of oxides of nitrogen (NOx), greenhouse gases (GHG), and diesel 
particulate matter (PM). By 2031, the South Coast Basin will 
exceed mandatory air quality standards unless NOx emissions 
are reduced by 90 percent compared with today.

The Ricardo-GTI projects, co-funded by Southern California 
Gas Company (SoCalGas), are intended to develop natural gas 
technologies that will reduce NOx emissions from heavy-duty 
truck engines. When in place, these will help Californian trucks 
attain NOx emission levels even lower than those targeted by 
the California Air Resources Board, consume less fuel than 
current diesels, and deliver higher engine performance with the 
same reliability.

On the first project, Ricardo will support development and 
testing of advanced natural gas ignition systems, as part of 
GTI’s collaboration with the California Energy Commission. 
Ricardo’s role in this project will be to conduct testing of 
two different advanced ignition systems – High Frequency 
Discharge (HFD) and Pulsed Nano Plasma (C2) – so that their 
effect on engine performance can be measured and evaluated. 
In addition to Ricardo and SoCalGas, GTI’s other partners in 
this project include Power Solutions International, Inc. and 
EnerPulse Technologies, Inc.

The second project, also co-funded by SoCalGas and in 
partnership with Power Solutions International, will see Ricardo 
support GTI in the development of an ultra-low emission natural 

gas engine for on-road class 4-7 medium and heavy-duty 
trucks: the programme is sponsored by the South Coast Air 
Quality Management District. These classes of diesel vehicles 
are currently among the top ten sources of NOx emissions in 
California’s South Coast Air Basin and are on course to remain 
one of the largest – even as the legacy fleet of older and higher 
polluting vehicles are replaced by vehicles meeting 2010 
emissions standards.

The development of ultra-low emission natural gas engines 
could significantly reduce emissions from this on-road 
source category and assist the region in meeting Federal 
ambient air quality standards in the coming years. Such 
ultra-low emission natural gas engines, capable of emitting 
90 percent lower NOx emissions than the current standards 
for heavy-duty vehicles, would approach the regional NOx 
emissions associated with operating an equivalent all-electric 
heavy-duty vehicle, when the emissions associated with the 
electricity production are taken into account.

Natural gas heavy 
truck engines for 
California
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Location: Ricardo Shoreham Technical Centre 
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Location: Ricardo Shoreham Technical Centre 
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TBC - Contact us for details
Location: Ricardo AEA, Marble Arch, London
Price: £750 per person

Hybrid Electric Vehicle
TBC - Contact us for details
Location: Ricardo Cambridge Technical Centre
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Price: £100 per person

Delivering Excellence Through Innovation & Technology www.ricardo.com
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Delivering Excellence Through Innovation & Technology www.ricardo.com

Beautifully engineered
Design to production, and all things in between

Today’s automotive industry is facing ever-increasing demands to improve 
performance, save costs and reduce environmental impact.

When facing demands like these, you need an expert partner – a company that fully 
understands the everyday challenges faced by the automotive industry. Ricardo has technical 
experts around the world who can help you.

Contact us for more information on how our technologies and services can help you meet 
the challenges you face today.

Email: info@ricardo.com    Tel: +44 (0)1273 455611


