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Abstract. The article present proposed diagnostic 
procedures of the EDC 1.2.9 system made it possible to 
carry out tests and compare the results with the results 
provided by the manufacturer. As part of the research 
prior to diagnostic tests, verification tests of Siemens and 
Bosch pumps were carried out. Experimental study, test 
procedures making it possible to check particular 
elements of the EDC system were developed. The 
developed research program included the fuel system and 
tests were conducted for: the air intake system, engine 
sensors, vehicle sensors, the exhaust fumes emission 
system, transmitters and system elements on the controller 
connection. The second system, which was subject to 
experimental testing, was the injection system Common 
Rail (CR), on which tests of three sets of injectors were 
conducted. The following values were recorded: engine 
rotational speed, driver injection dose, pre-injection time, 
fuel dose in the main injection, fuel dose correction, the 
adjustment of idle running for the first, second, third and 
fourth cylinder. The conducted diagnostic tests make 
possible to predict the state of particular EDC systems 
reliability. 
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INTRODUCTION 
 

The electronic control system EDC (Electronic 
Diesel Control) meets high demands which modern 
injection systems face. Unlike in vehicles with diesel 
engines equipped with conventional row or distributor 
injection pumps, in the EDC system the driver has no 
direct influence on the dose of the injected fuel, e.g. by 
pressing the accelerator pedal cooperating with the pump 
through the pull system. 

The appropriate injection dose is calculated by the 
system on the basis of the obtained information, e.g. about 
the state of engine work, the decision of the driver, the 
emission of exhaust fumes etc. The concept of safety 
realized by the system consists in identifying common 
errors and introducing appropriate corrections, e.g. 
reducing torque or emergency operation in idle running 
rotational speed. The electronic system of engine control 
also enables exchanging data with other electronic 
systems of the vehicle (with the ASR system and the 
system of gearbox electronic control) for the purpose of 
increasing driving comfort and safety [7, 8, 9, 13, 16]. 

THE ANALYSIS OF RECENT RESEARCHES AND 
PUBLICATIONS 

 
Modern engines have to meet increasingly strict 

standards concerning the reduction in the emission of 
harmful fuel components and noise. This means higher 
requirements concerning the electronic injection system 
EDC and its regulation: 

 high injection pressure, 
 shaping the course of injection, 
 variable injection start, 
 variable injection advance, 
 adjusting injection dose, charge pressure and injection 

start to each state of engine work, 
 starting dose adjusted to temperature, 
 regulation of idling rotational speed independent of 

load, 
 driving speed control, 
 controlled exhaust fumes recirculation, 
 preserving small tolerances and high precision of 

engine parts [3-5]. 
Signals from sensors are fed to the EDC controller by 

the following circuits: 
 analog input signals, information from analog 

sensors concerning the amount of sucked-in air, pressure, 
engine temperature, sucked-in air temperature, battery 
voltage; they are converted into digital values in the 
microprocessor of the controller; 

 digital input signals, impulses of Hall generator 
rotational speed, which can be processed directly in the 
microprocessor; 

 pulse input signals from induction sensors with 
information about rotational speed, positions or 
references, which are prepared in a part of the driver 
electric circuit for the purpose of removing interference, 
and converting them into square-wave signals. 

Final elements of the EDC are protected against fault 
to frame, higher battery voltage as well as damage due to 
current overload. The occurrence of this type of damage 
and interruptions in circuits is recognized by final 
elements and transmitted to the engine controller. 
Selected input signals of the controller are also 
transmitted to other systems. 

The diagnostic system included in the controller is 
one of the basic electronic blocks of engine control. In 
addition to self-diagnostics, the driver supervises input 
and output signals as well as the communication between 
controllers [1, 2, 15, 17, 20, 25, 32]. 
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Damages which cannot be detected by the board 

diagnostic system can be located by means of  control 
measurements. These additional functions of the system 
diagnostics are built into the engine EDC controller or 
into a diagnostic tester and may be carried out by means 
of a diagnostic tester. 

Measurements of basic electric values such as 
current, voltage and resistance can be performed with the 
use an all-purpose gauge or a diagnostic device. The use 
of an oscilloscope can make it possible to perform the 
verification of signals for regulator units. This is 
particularly important for regulator units which have not 
been programmed in the diagnostic block. Diagnosing 
increases the control of sensors and steering regulator 
units. 

 
VERIFICATION OF COMMON RAIL  

SYSTEM ELEMENTS 
 

As part of the research prior to diagnostic tests, 
verification tests of Siemens and Bosch pumps were 
carried out. The most common damages to the pumps are 
caused by the pollution of fuel. After dismantling, one can 
observe the damaged parts which were affected by 
corrosion, such as pressure sections, the shaft, the cam. 
Such damages occur when fuel polluted by a small 
amount of acids is used. 

 
Damages, which occur most frequently, include: 

1 - Damages to section valves, 
2 - Damages to sections that are subject to blocking or 

uneven wear (Fig. 1), 
3 - Damage to the pump housing (Fig. 2), 
4 - Damages to the shaft as a result of friction, visible 

grooves (Fig. 3), 
5 - Damage to the section cover, microcracks occur, 
6 - Damage to the roller (Fig. 4). 

 
 

 
 
 
 
 
 
 
 
 

Fig.1. Damage to the pressure section – uneven wear 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. Damage to the pump housing – indentation visible 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
Fig.3. Damage to the shaft – grooves visible 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.4. Surface damage to the roller – deformation visible 

 

 

EXPERIMENTAL STUDY  EDC SYSTEM 
 

As part of the experimental study, test procedures 
making it possible to check particular elements of the 
EDC system were developed. The subject of the study 
was the EDC 1.2.9 system (wiring diagram – Fig. 6) 
mounted on the test bench (Fig. 5). 

The developed research program included the fuel 
system and its results are presented in Table 1. Tests were 
conducted for: the air intake system, engine sensors, 
vehicle sensors, the exhaust fumes emission system, 
transmitters and system elements on the controller 
connection. 

 
The second system which was subject to 

experimental testing was the injection system Common 
Rail (CR) shown in Fig. 7, on which tests of three sets of 
injectors were conducted. The following values were 
recorded with the use of the KTS 500 device: engine 
rotational speed, driver injection dose, pre-injection time, 
fuel dose in the main injection, fuel dose correction, the 
adjustment of idle running for the first, second, third and 
fourth cylinder. By varying rotation speed from 800 rpm. 
to 1600 rpm, particular values shown in Table 2 were 
recorded, and on the basis of them, the characteristics of 
fuel dose in the main injection (Fig. 8) and in the drive 
injection (Fig.9) were determined. The examined injectors 
have an efficient electromagnetic coil, which can be 
recognized by characteristic chirring. Only in one of them 
injection was observed, and in the other three the fuel 
dose was directed to a spill. 
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Fig.5. Test bench for testing the EDC system (1-battery, 2-controller engine, 3-fuel tank, 4-pump drive motor,  
5- speed control system, 6- elements of the electronic control, 7-injection pump and fuel injectors) 

 

 

 
 

Fig.6. Diagram of the EDC wiring system.  K1 - main transmitter,  H1 - diagnostic light,  Y1 -  stop solenoid valve, 
Y2 - electromagnetic adjuster of fuel dose,  Y2.1 – batcher position sensor,  Y2.2 - fuel temperature sensor,           
B1 / B1.1 - accelerator lever position sensor,  B2 - needle lift sensor,  B3 - speed sensor,  B4 - charge pressure 
sensor,  B5 - air flow meter,  B.5.1 - air temperature sensor,  X1 - engine controller,  X2 - power connector of the 
diagnostic device, X3 - diagnostic connector,  F1 - fuse 10A,  Y3 – solenoid valve of the injection start,  Y4 - EGR 
solenoid valve,   Y5 - solenoid valve of pressure charge regulation,    S1 -  brake switch 1,   S2 - clutch switch,       
S3 - brake switch 2,  B6 - air temperature sensor, B7 - engine temperature sensor, B8 - liquid level sensor,  H2 - stop 
light switch 



82 M. Dziubinski, A. Drozd 
 

Table 1. Table presenting measurement results of the fuel system 
 

 
 
 

Table 2. Measurement results of the first set of injectors 
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Fig. 7. Test bench for simulating the work of the EDC system 
 

 

 
Fig.8. Fuel dose in the main injection 

 

 
Fig.9. Drive injection dose 

 

 

 

CONCLUSIONS 
 

A part of experimental studies of the EDC system 
was verification analysis carried out by dismounting a 
high pressure pump which made it possible to identify the 
most frequent damages to the control system elements 
shown in the figures. 

The proposed diagnostic procedures of the EDC 1.2.9 
system made it possible to carry out tests and compare the 
results with the results provided by the manufacturer. The 
conducted simulation of damages to electronic elements 
facilitated the identification of error codes by means of 
the diagnostic equipment KTS 500 from Bosch. In the 
course of research, the developed bench enables checking 
the parameters of other pumps thanks to the universal 
mounting and the adjustment of the driving engine 
rotational speed with the use of the inverter. 

The conducted study of the Common Rail system 
made it possible to determine the characteristics of 
injectors for the fuel dose in the main injection and the 
drive injection dose at variable engine rotational speed. 

The designed and prepared test bench makes it 
possible to simulate the work of the speed sensor, the 
camshaft position sensor and determines the impact of 
particular signals on the parameters of the system. The 
complete installation of the connections of sensors and 
driver elements with the controller of the CR system 
facilitated the observation and simulation of the full 
diagnostic process and the verification with the theoretical 
model. 

The conducted diagnostic tests preceded by the 
verification and analysis of the signs of wear  after 
dismantling the pumps and injectors make it possible to 
predict the state of particular EDC systems reliability. 
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