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Customers often put the technician under 
pressure to complete the diagnostics in an 

unreasonable time scale. Some will want to wait with 
the vehicle, others need their vehicle and cannot leave 
it. This can often lead to short cuts in our diagnostic 
process, in an effort to save time. This often leads to 
misdiagnosis, and wasted time.
 Two such cases recently came into the Autobiz 
Technical Helpline. Both could have been avoided, 
saving time and on money for the customer.
 The first case was a 2013 Ford Kuga, with 
permanent AWD, that had a transfer module 
communication issue. The first mistake was to look up 
known cases for the Haldex module online. They have 

known issues, and repairers have repair plans in place 
for these modules when they come across them. A 
quick test for power, ground and CAN signals at the 
module was completed and nothing was found to be 
wrong.  
 Even though the technician had tested the 
Haldex module and found no issues, it was removed 
and sent for repair, at the customer’s request. When 
refitted, the fault remained.
 The diagnosis began again, this time following 
our know processes. Load testing power and ground 
connections proved the issue almost immediately.
 In the initial testing, the power supply was tested 
with the component unplugged. Loading the circuit 

showed a voltage drop. Tracing the 
loom back revealed a badly damaged 
wire connected to the Haldex module.
  All this wasted 
time, and repair costs, instead of a 
simple load test. Time taken is time 
saved in the long run. Don’t let 
customers dictate your test process.
  The second case 
was a Ford Ranger with an AdBlue 
countdown message showing a limited 
mileage to a non-start. A diagnostic 
scan showed the fault P20EE - SCR 
NOx Catalyst Efficiency Below 
Threshold (Bank 1).

 Live data showed that the rear Nitrogen Oxide 
sensor was not communicating. The technician was 
under pressure to diagnose this quickly, so the 4 wires 
to the rear NOX sensor were checked and had battery 
voltage, ground and 2 high speed CAN lines. A new 
sensor was fitted, with no resulting communication to 
the sensor.
 The diagnosis began again. This time, there was 
more detailed testing of the signals with the sensor 
connected and at operating temperature. This time 
the supply voltage was less than 2 volts. The wiring 
diagram shows a fuse suppling the sensor. That fuse 
was checked, and found to be good.
 Opening the loom from the sensor revealed 
badly corroded wiring. A load test in the beginning 
would have identified this and saved the cost of an 
unnecessary component, and time saved.

In automotive diagnostics, understanding 
electrical systems and components is crucial 

for identifying and resolving issues efficiently. 
Two common problems that technicians often 
encounter are high resistance and voltage drop. 
These issues can lead to a variety of symptoms 
in a vehicle, ranging from poor performance to 
complete electrical failure. In this article, we will 
delve into the concepts of high resistance and 
voltage drop in automotive diagnostics, exploring 
their causes, effects, and diagnostic techniques.

High Resistance in Automotive Systems
High resistance occurs when there is an 
obstruction to the flow of electrical current in 
a circuit. This can be caused by factors such 
as corroded connectors, damaged wiring, 
loose connections, or faulty components. High 
resistance leads to voltage drops across the 
affected areas, resulting in reduced electrical 
current reaching the intended destination. In 
automotive systems, high resistance can cause 
a range of problems, including dim lights, slow 
motor operation, erratic sensor readings, and even 
complete system failure.

Effects of Voltage Drop in Automotive Circuits
Voltage drop is the decrease in voltage along a 
conductor as current flows through it. Excessive 
voltage drop can occur in various parts of an 
automotive electrical system, such as wiring 
harnesses, connectors, switches, and relays. When 
voltage drop exceeds recommended levels, it can 
lead to insufficient voltage at critical components like 
sensors, motors, and electronic control units. This can 
result in hard starting, poor fuel economy, misfiring, 
and malfunctioning electronic systems.

Diagnostic Techniques for High Resistance and 
Voltage Drop
To diagnose high resistance and voltage drop 
in automotive systems, technicians rely on a 
combination of tools and techniques. Here are some 
common methods used in the diagnostic process:

1. Voltage Drop Testing: By measuring 
voltage drop across specific points in a circuit, 
technicians can identify areas of high resistance. 
This involves using a digital multi-meter to 
compare voltage readings between different 
points in the circuit.

2. Resistance Testing: Using an ohmmeter, 
technicians can measure the resistance of 

components, connectors, and wiring to pinpoint 
areas of high resistance. A significant deviation 
from expected resistance values indicates a 
potential issue.

3. Visual Inspection: Thoroughly inspecting 
wiring harnesses, connectors, and terminals for 
signs of corrosion, damage, or looseness can 
help identify areas of high resistance and voltage 
drop.

4. Load Testing: Applying a load to a circuit and 
monitoring voltage levels can reveal voltage 
drop under operating conditions. This can help 
identify weaknesses in the electrical system that 
may not be apparent during static testing.

Conclusion
High resistance and voltage drop are common 
challenges encountered in automotive diagnostics. 
Understanding these concepts and employing 
effective diagnostic techniques are essential for 
maintaining the performance and reliability of 
modern vehicles. By identifying and addressing issues 
related to high resistance and voltage drop promptly, 
technicians can ensure optimal functionality of 
electrical systems and components, ultimately leading 
to a smoother driving experience for vehicle owners.
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