Pumped Sport
This article is a true description of an AECS technical help desk problem and how it was solved.
Vehicle
Kia Sportage 2006 D4EA 4 Cylinder Petrol

Problem presented to the Helpdesk
The Kia will stall while sitting at the lights, only when the fuel level is low (fuel light is on). Leave it for 30+
minutes and it will start again. Drive to the petrol station, full it up, no more problems. Each time it
happened to this customer, by the time road side rescue got to them, the car started again. This case
was presented to a relative new scope user, who wasn’t confident about their scope skills. They
decided it was best to ask for assistance from the AECS help desk.
Some of the subscribers of the help desk were friendly enough and asked the diagnostician to
consider the excess sulphur in the fuel making the fuel sender inaccurate.
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Measure
The diagnostician was already well on the right track with this very straight forward case, when he posted
the case and recording on the support forum. He had done a current measurement on power supply fuse
to the fuel pump, with a breakout fuse.

ATS 500XM scope recording when the vehicle is actually running.

Zoom In
What can we see in this single recording? For more detail we need to zoom in. This is simple as drawing a
rectangle around the area you want to see.

Same ATS scope pattern zoomed in from 1 second to 14 msec.

The above scope pattern can still be zoomed in 100’s of times (infinite zoom), but we can see the problem
already. Look at the circled areas of concern. The current suddenly drops approx. 0.5 Amp when a pump
element creates back pressure, straining the armature of the pump motor.
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The straining of the armature is each time a pump segment pressurises the fuel into the fuel rail to the
injectors. This base ripple can be recorded to calculate the pump speed, some diagnostic tools make a big
deal out of that and go to the length of recording
the pump armature speed. In this recording is the
frequency of the main pulses 522Hz. To me this
means not a lot.
Let Go
So, every time when the going gets tough (high
current) something drops the current by about
0.5 Amp. What could possibly let go? It is
surely a sign that all is not well with the pump
and very likely the reason why the pump every
so now and then stops altogether, specifically
if the fuel needs to come up a little higher (tank
level low).
Kia Fuel pump take out for inspection.

Pump Out
It was decided to take the pump out and to inspect for strainer contamination, sender unit sulphur
coating. All look very well, also the fuel in the tank had no signs of water. Water can corrode steel vane
pump elements, seizing for example 1 vane out of 5. ‘No water no corrosion’ had to be concluded, so the
fault had to be electrical.
The pattern indicated already an electronic fault, but the thought was there just as consideration. If one
vane was stuck, the ‘humps’ in the zoomed recording would not look so nice and even.
Again focus on the 0.5 Amp current drop.
In my view can a sudden drop in current, only be caused by a bad contact in the armature of the pump or
in the circuit to the pump (e.g. brushes) giving in under high current.
A new pump was ordered and fitted in the low level fuel tank.
After Recording
The diagnostician phoned in, to say that the car ran fine. We advised to do an after recording since the
problem was intermittent, and we could just be in a ‘good spot’. You don’t want these jobs to come back
for a free second go!

ATS scope recording new pump current.
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Fixed!
Perfect, the car ran perfectly and in the current pattern no more current dips visible! I think we can safely
let the car go back to the customer with a confident feeling the job is done well and with an invoice.
RPM
Interestingly in the after pattern, the new pump drew more current on average (10.23 Amp against 7.13
Amp), if you would do the job with just an amp meter would that be conclusive?? Not for us.
Okay lets analyse the ripple how a ripple meter would. The old pump had a pump segment ripple of 522Hz,
the new pump ran at 390Hz. What does that mean?

Conclusion
Even if you know what current and frequency, exactly this car should run, then I would still have doubts in
my mind. Why not make a simple signal like this pump current visible and do away with all guesses and
most of all the need for exact data. Data which is very often not available.
Yes we could also just have tried a new pump and send the customer on its way with a ‘see how you get
on’…. Come on we do not live in the 1990’s anymore, no one accepts that anymore.
This was a very simple case, equipment like the ATS scope can also perform the most complex tasks. We
often deal with diagnosticians who have bought lesser scopes for in some cases a higher purchase price.
Why?
Buy the right tool, for the right price, right from the start, look at the support you can get with the tool. We
are here to help you with a team of 7 highly skilled people. We are not a team of equipment sales people.
Buy with confidence in your supplier, AECS is here in NZ for you.
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Our latest product catalogue has just come out. You can pick one of these up
from our training or let one of our team know you’d like one. We’ve also put this
into a pdf version so you can download it. Down load it here.

