
Track Test

S
o, if we have already reported 
on a Sigma engine successfully 
developed to over 200 bhp, what 
is the point of this article? Well, 
I had been aware for some time 

that Premier Power had switched their recent 
development focus onto the newer “Ti-
VCT” version of the Sigma. Ti-VCT (“Twin 
Independent Variable Camshaft Timing”) is 
the name given by Ford to its engines with 
the ability independently to advance or 
retard the timing of its intake and exhaust 

camshafts. In standard spec, fi tted to road 
cars like the Focus, this allows for improved 
power and torque at lower engine RPM, 
with improved fuel economy and reduced 
emissions. However, Premier Power’s owner 
Stuart Cresswell believed that this system 
offered great scope to develop an engine 
combining low end and midrange power 
for overall driveability with extreme peak 
performance. Initial fl ow bench testing of 
the cylinder head looked very encouraging, 
and as the engine was developed, it was 

indeed demonstrated that the Ti-VCT 
mechanism offered scope to combine 
extreme performance and a wide spread of 
torque from this relatively small-capacity, 
lightweight engine. But there was another 
key driver too - the fi xed cam Sigma engine 
went out of production some two years 
ago and Stuart had been watching carefully 
to see what Caterham Cars would choose 
to use going forward. Indeed, Caterham 
fi rst introduced the Ti-VCT engine into 
their export cars (to help meet emissions 

Super Sigma around a 
Slippery Silverstone
Over two hundred horsepower from a normally aspirated 1,600cc engine? Seems 
somewhat implausible doesn’t it, at least outside the highly rarefi ed world of specialist 
motorsport. Well at least it would do unless you’d already read about the work engine 
specialists Premier Power has been doing creating Sigma upgrade packages, and which 
Lowfl ying fi rst got to test back in the spring of 2013.
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regulations) and the engine is now standard 
on the Seven 270 and Academy cars.

So – who are Premier Power? Under the 
direction of owner Stuart Cresswell, they 
have probably built up more knowledge 
about extracting performance from the 
Sigma engine than any other company. 
When I toured their facilities and tested 
their car 2½ years ago, I came away highly 
impressed not only by the technical feat of 
extracting so much performance from such a 
small engine, but by the obvious quality of 
their engineering and the focus not just only 
on the numbers, but also on driveability. 
There may be other companies offering 
engine tuning at lower headline prices, but 
it looked to me like anyone considering 
increasing the performance of their Sigma-
powered car should take a careful look at the 
various packages which Premier Power have 
on offer.

As is often the case, the reality of a 
small outfi t bringing such an ambitious 
project to market took more effort, time 
and investment than originally envisaged. 
In fact, from its fi rst inception, Premier 
Power have been working on this project for 
some two years. However, so enthusiastic 

was Stuart about the results obtained that 
he was kind enough to ask me to drive the 
car on the Silverstone Grand Prix circuit, 
despite the fact that it was still only in “late 
prototype” form. Stuart himself hadn’t even 
driven the car with this latest specifi cation 
of engine, the car having only come off the 
rolling road a few days earlier. Before I got 
behind the wheel though, I wanted to fi nd 
out more about the development so far.
How much of your work on the fi xed cam 
engine were you able to carry over to the Ti-
VCT project?
All of our development inevitably builds 
on experience we’ve gained before. In fact, 
we even incorporate techniques and lessons 
which we developed back in our Formula Ford 
days to help ensure engine durability at high 
revs. At the bottom end, a fair amount was 
carried over from the fi xed-cam development, 
although because of the variable valve timing, 
we needed to take extra care to avoid piston-
to-valve contact, so we had to design different 
pistons. To reach this level of performance 
you have had to review and optimise a whole 
range of aspects of the engine and we have 
spent many, many hours on the rolling road 
testing out different ideas.
So does this engine use very many bespoke parts?
For this 200bhp+ ultimate incarnation of 
the Sigma engine - yes, we use a whole range 
of parts made specifi cally for it, including 
pistons, cams, steel rods, fl ywheel and 
modifi cations to the bottom end, as well as 
a new optional dry sump system which we 
have designed. We also update items such as 
valve springs, valves, injectors and much more. 
You have to remember that a standard Sigma 
is designed to rev no higher than 6,200rpm, 
whereas this one will rev happily all the 
way to 8,150rpm. We’ve proven the long 
term durability of our designs through our 
200bhp fi xed cam engines - we stripped our 
demonstrator down recently after 9,000 hard 
(mainly track) miles and it was just like new.

So, this is the “top of the tree” in terms of your 
Sigma packages. What other levels of upgrade 
do you offer?
The 200bhp engine is our ultimate 
development, but just as we do for the fi xed 
cam engine, we offer upgrade packages – 
an entry level which will put out around 
140/145bhp, then a 155bhp version and a 
175bhp one. Our aim is to offer owners the 
opportunity to make upgrades in stages, so if 
you are starting from a standard engine and 
ultimately want to look towards a major power 
increase, you can do it step-by-step. A new 
engine management system and set of cams 
will take the base 1.6 engine to somewhere 
around 145bhp, maybe accompanied by a 
change to a lightened fl ywheel (which makes a 
surprising difference to the engine’s character). 
For the next stage, we’d add throttle bodies. The 
next step to 175bhp involves more signifi cant 
changes to the engine’s internals, and to get to 
200 bhp requires a complete strip down, but 
each stage builds on the previous one, so the 
investment is not wasted.
So, what are the main benefi ts of the Ti-VCT 
engine over the fi xed cam variant?
We’d had a lot of success in developing the fi xed 
cam engine but we believed that the Ti-VCT 
would offer some signifi cant advantages. The 
variable cam timing system allows for a far wider 
spread of torque, and we knew that if we could 
control all the variables accurately, we would 
be able to design a package which would be 
extremely docile and pleasant to drive right the 
way through the range, yet offer blistering peak 
power. We were delighted with the performance 
extracted from the fi xed cam engine, but we’ve 
proved that the Ti-VCT engine makes an even 
better starting point, particularly for a driver 
looking to mix both road and track use.
So what were the performance fi gures which you 
obtained, and where would that position this 
car when compared to Caterham’s core range?
Don’t forget that this is still a prototype, 
running relatively low compression and which 
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we are still developing. We have some minor 
adjustments still to make, but the engine is 
putting out just over 200bhp, with 142 lb/ft of 
torque. In terms of performance, that would 
put this car about on par with a Duratec R400, 
although with a signifi cant weight advantage. 
If you compare a standard 2.0 Duratec like-
for-like with a 1.6 Sigma, the Sigma starts off 
some 15kg lighter. We then further lighten 
the engine by up to an additional 8 kg, which 
makes a potential 23kg difference. That’s the 
sort of weight difference that you really notice.

I know that people always like headline 
fi gures - and over 200 bhp from 1,600cc is pretty 
special - but you really need to experience the 
torque curve to understand just how excited we 
are about the engine – it just pulls cleanly pretty 
much anywhere in the rev range.
So, has the development been all plain sailing?
Time pressures have meant that it’s taken us 
longer than we would have liked to get to 
this point, but as I said, I’m genuinely excited 
about what we have achieved and I now want 
other people to have the chance to experience 
it. My only minor regret is that in order to 
optimise airfl ow for performance, we’ve had to 
have the air fi lter protruding through a bonnet 
cut-out. We invested a lot of time and money 
trying to package things so that everything 
would fi t within the standard bonnet line. 
However, since the Sigma installation tilts the 
engine over by about 20°, to fi t the length 
of rampipe required and keep them under 
the bonnet, we know that we would have to 
design them to incorporate a bend. For our 
fi rst attempt, we designed and made a dolly 
using a 5 axis CNC mill. We then employed 
the services of an ex-Williams F1 fabricator 
to make up some absolutely beautiful 
aluminium rampipes, but unfortunately, when 
we compared performance back-to-back with 
the long straight inlets, we were saw a dip of 
around 10bhp right at the top of the rev range. 
Undeterred, we then made another signifi cant 
investment in a second CNC’d dolly to build 
bespoke carbon fi bre trumpets with a different 
calculated profi le. Sadly, even though they 
looked fantastic, these too proved detrimental 
to mid-range performance, so we had to return 
to the straight design, with the fi lters coming 
through a revised bonnet with a cut-out.
Which ECU do you use in this setup, and 
what’s the story behind you developing a new 
dry sump system?
The ECU which we generally recommend 
is made by Life Racing. We have a lot of 
experience with them and they offer such 
a great range of facilities including data 
logging, traction control, launch control, 
gearbox paddle shift control, pit lane speed 
limiter, and much more. However, even more 
importantly, their ECUs offer an intelligent 
protection system, and if you are making a big 
investment in a performance engine, that just 
makes sense. For example, we confi gure them 
to control the rev limit until the engine is up 
to temperature, and also to enter a protection 

From its fi rst inception, Premier Power have been 
working on this project for some two years

mode if the system notices any anomalies, 
such as the oil pressures or temperatures 
outside set parameters. I believe that the 
system is a small price to pay for the level of 
confi dence it offers. However, we know that 
not everyone will want such an advanced 
setup, so we can also offer a reprogrammed 
MBE ECU which plugs straight into a 
customer’s standard harness.

As regards the dry sump system, we weren’t 
happy with the solutions for the Sigma which 
were available on the market, so we decided to 
design our own. The version we now have on 
the engine is our second revision. Our initial 
system had packaging issues and the new 
later version is a great improvement. Both the 
sump and pump are billet aluminium CNC 
machined and anodised. The smaller three 
stage pump has reduced operating clearances 
and hence is more effi cient. Premier Power 
has designed its own coupling and pipework 
system to help improve the installation 
further, making the installation more compact.  

We have been extremely careful with the 
overall heat management design of this engine 
installation; the dry sump helps with engine 
temperatures at high revs, and a Laminova 
heat exchanger ensures temperature stability, 
and helps warm the engine faster on start up. 
With this combination, we have seen very 
signifi cant reductions in oil temperatures 
during heavy track use.
Is upgrading a car from fi xed-cam to Ti-VCT 
feasible? What would be your suggested 
upgrade path to someone who wants more 
power from their fi xed-cam engine?

It really depends how far you want to go and 
what is most important to you. If you have 
a standard 125 engine, we can absolutely 
upgrade it with a Ti-VCT head and you would 
retain the block, crank etc. If you are starting 
from a 140 engine, you can do the same, 
although as these are in pretty high demand, it 
might make more sense to sell the engine and 
start with a factory fresh Ti-VCT Sigma which 
we can supply. 

As we have already proved, there is plenty 
of development potential with the fi xed-cam 
engine, but the Ti-VCT offers even more, 
particularly for a car to be used on both road 
and track. If I’m being totally honest, having 
only just fi nished the car and driven it for 
the fi rst time this week, I’ve been blown 
away by just how good it is, and that’s me 
talking as a Caterham owner rather than 
with my sales hat on.
What are the prices of your upgrade packages?
We like to talk to customers to understand 
their particular requirements, but we do 
have a price list for the various different 
Sigma upgrade packages on offer. These 
package prices are for turnkey, fully fi tted and 
tested, ready-to go installations. The entry 
level upgrade to 140/145bhp (exact output 
unavailable as we went to press, to include 
replacement MBE ECU) is priced from £3,300. 
The F155 upgrade (which also includes the 
lightweight fl ywheel and clutch assembly) 
is from £5,910. The 175bhp upgrade is from 
£7,570, whilst the ultimate Premier Power 
F200 package is from £10,260. Prices include 
all components and labour for the complete 

The vital stats - fl at torque curve tells of the benefi ts of Ti-VCT and the peak power speaks for itself
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conversion and are subject to VAT at 20% Of 
course, we also can offer certain components 
of the upgrades separately – the lightweight 
flywheel and clutch do wonders to the 
dynamics of the standard engine on their 
own, and the dry sump system is a welcome 
insurance policy for Sigma drivers doing 
extensive track work.

Time to Drive...
The opportunity to test a new car around a 
track like Silverstone is not one which comes 
up every day, so I jumped at it when I was 
offered the chance. The weather forecast for 
the day looked pretty dire, but as I pulled 
into the Wing Complex to find the car being 
unloaded from the trailer, it wasn’t raining 
yet; I hurried to take photos of the pristine 
engine bay whilst I had the chance. Stuart’s 
welcome was as warm as the coffee already on 
tap and I rather got the impression that he was 
impatient for us to get driving. He confided 
that he had been up since 5am that morning 
getting the car finished, and that its latest 
rolling road session had taken place only a few 
days previously. It may already have been a 
long day for him, but a glint in his eye told me 
that he was pretty happy with the results.

Bonnet off, it was obvious that this was 
a very neat and well-designed installation. 
Whilst I’d heard that Stuart had been 
disappointed not to have been able to keep 
the air intakes within the bonnet, this didn’t 
bother me – I think that owners of 200bhp+ 
engines often wear their engines as something 
of a badge of pride and aren’t averse to being 
able to display the fact that “something 
special” is under there.

Photos taken, Stuart started the engine to let 
the temperatures rise whilst he made some last 
minute checks. With the track about to open 
for the familiarisation laps, the rain began to 
fall and was soon sheeting down the pitlane.

Still, neither of us were going to learn 
anything by sheltering in the garage. Stuart 
gave me a rundown of the setup, including 
the steering-wheel mounted digital display of 
engine parameters being fed from the ECU. 
Being a development engine, he also advised 
me that the ECU had been set to go into 
“protection mode” should it detect anything 
untoward and that should that happen, a 
4,000rpm limit would be enforced. 

I was somewhat relieved when we agreed 
that it should be Stuart who would take the car 
on its maiden run (surely only fair when this 
had been his labour of love for the past two 
years). I strapped myself into the passenger 
seat as we got ready to venture out into the 
queue of traffic and head out on track. Part of 
my relief stemmed from the fact that the car 
was shod with Avon ZZR tyres (sensational 
when up to temperature on a dry track, but 
little more than cut slicks when it comes to 
water clearance). Keeping the car pointing the 
right direction was going to take some care.

Stuart pulled out onto the pit straight, 

and the quantity of standing water became 
immediately obvious. We started off amongst 
a queue of traffic of various performance 
levels, with each driver trying to gauge 
what grip might be available around the 
waterlogged track. In this relatively slow-
moving train, Stuart short-shifted and 
demonstrated that it was entirely feasible to 
lap Silverstone using fourth and fifth only 
with this engine – way outside the normal 
power band, yet it pulled happily. Other cars 
were being less circumspect – I glanced in 
the mirror to see a green Elise pirouetting 
gracefully into the gravel trap; it was to be the 
first of many “offs” that day.

After a few minutes, the traffic began to 
spread out and Stuart was able to begin to 
delve deeper into the engine’s performance. 
From the passenger seat, the intake noise 
sounded absolutely glorious as Stuart began 
to work the engine harder. Track conditions 
weren’t getting any better, but where traction 
could be gained, we rocketed down the 
straights, propelled by a wave of Sigma 
torque. Care was definitely still needed 
however – Stuart demonstrated very quickly 
that wheelspin, even from low revs, was easily 
achievable in 1st, 2nd, 3rd and 4th. I had a 
feeling it wouldn’t have been too hard to find 
it in 5th or 6th either, but self-preservation 
was thankfully preventing him from trying too 
hard as we approached those sorts of speeds. 

Four laps in the bag, and we returned to the 

pits. Stuart hopped out and set about checking 
the engine for any leaks or other problems. 
Satisfied that all was as it should be, it was 
my turn to take the car out. I asked him for 
his first thoughts on his engine, but Stuart 
declined to answer, preferring instead to let me 
make up my own mind.

So, time to be brave and head on out. 
Before I did though, I saw the welcome sight 
of a set of CR500s being offloaded from the 
truck; they would be far better suited to today’s 
conditions. Wheels swapped, in no time it was 
my chance to head out onto the waterlogged 
track. Having given myself the pep talk that 
“under no circumstances would I be having 
any sort of off-track excursions”, I drove out 
onto the pit straight. First impressions? Boy 
does this engine spin up nice and easily. The 
lightweight flywheel means that it responds 
instantly to every touch of the throttle and the 
revs drop away equally quickly. Remembering 
my promise to myself that I will do nothing 
to put someone else’s car at risk, I settled 
into a rhythm of changing up early and was 
delighted to discover for myself that the 
engine was willing to pull from pretty much 
any revs you asked it to.

A few laps in, I started to relax. Unlike many 
highly tuned engines, there was seemingly 
no big power band to worry about. Sure, if 
you were aiming for optimum acceleration 
times on a dry track, you would probably 
want to red-line it in each gear, but in these 

Installation is extremely well thought out and is designed with heat management in mind
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wet conditions, the engine performance was 
so delicate and predictable that it was ready 
to respond pretty much whatever was thrown 
at it. Before long, I was starting to see the shift 
lights more often down the straights as my 
confidence (and speed) rose.

Time to take a breather, so I signalled my 
intention to return to the pits. Slowing, I 
pulled to the right of the track and raised my 
arm, only to have the glorious experience 
of a trio of McLarens passing me at high 
speed into Club corner. Their electronic 
stability controls were probably making the 
conditions easier to contend with, but I very 
much doubted that their drivers were having 
more fun than I was…

Back in the pits, Stuart was itching to get 
my feedback on his engine and was beaming 
as I clearly backed up many of his own 
thoughts about it. “Powerful”, “tractable” and 
“responsive” were the three adjectives which first 
came to mind. As we were talking, a number 
of friendly Seven owners popped by for a chat, 
interested to find out more about this car. Deep 
in discussion, I missed the fact that the track 
had gone quiet, only realising that the red flag 
had been thrown when a BMW was towed back 
to the adjacent garage, ever orifice seemingly 
full of gravel. Its driver explained earnestly that 
the off-track excursion had nothing to do with 
his driving skills, it was just that his brakes had 
faded. I hated to think how long he would have 
lasted had the track been dry…

Later that morning, I ventured back out 
on track. Although there was still plenty of 
standing water, the rain had slowed and I 
was able to exploit more of the power – in 
a straight line at least. A few slightly heart-
stopping moments seeking traction to brake 
at the end of the straights told me how much 
extra speed I was now carrying. Time to swap 
around and let Stuart drive again. Having 
enjoyed some high-speed passenger laps with 
him, he explained the technique he was using 
to get the nose tucked into the corners on the 
slippery track – brake in a straight line, turn 
in and then modulate the throttle, repeatedly 
unsticking and sticking the rears. It was a 
neat trick to counter any understeer, and only 
possible with an engine so willing to rev, and 
with such a lack of inertia. 

We took the car around for several more 
sessions in the morning before the weather 
really took the turn for the worse. Returning 
from a break for lunch, conditions were still 
deteriorating, to the point that organisers 
MSV decided to call a halt to the day on safety 
grounds. I don’t think there were too many 
dissenting voices from the drivers present.

As I travelled home, I had a chance to 
reflect on what I’d experienced. In many 
ways these hadn’t been the ideal conditions 
in which to test a new engine and yet … 
the slippery track had actually allowed its 
flexibility to shine through. Highly tuned 
engines are typically peaky, so when tricky 

conditions mean you end up driving outside 
of the optimum rev range, the power delivery 
becomes uneven and unpredictable. Not 
so here – at seemingly any revs, the Sigma 
engine was ready to pull strongly. The light 
weight had been apparent too, helping with 
both acceleration and handling around the 
sodden track. Over 200bhp in a Seven is 
always going to feel quick, but unlike some 
other engine combinations, I wouldn’t use any 
of the typical clichés such as the power being 
“brutal”. Without any real apparent spike in 
power or torque, the car just piles on speed in 
a clean and linear fashion.

So, would I go for this if I was in the market 
for a Sigma upgrade? There’s no doubt that the 
ultimate 200bhp+ package is a big investment, 
but well-engineered power upgrades rarely 
come cheap, whatever engine they are based 
on. Some may say that the easiest way for 
a Sigma owner to get more power is to sell 
the car and just buy a high-spec’d Duratec, 
but for many people with an emotional 
attachment to their Seven, that’s not a step 
they’ll contemplate. With this, and the other 
intermediate steps in their engine upgrade 
range, Premier Power have introduced a highly 
attractive new option, and one which I would 
strongly suggest anyone interested should look 
to experience. No longer need the Sigma be 
perceived as just a warm engine, a Dopiaza if 
you like. T3his is an outright Vindaloo, and an 
extremely well prepared one at that. LF

“We knew that if we could 
control all the variables 

accurately, we would be able 
to design a package which 
would be extremely docile 

and pleasant to drive yet offer 
blistering peak power”
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