








Type LXB inductor: N° 3 inductors, each with 13 
mH. 

V.4 The control system 

All the inductors are located inside the building on 
special stainless steel frames for minimizing the 
dynamic actions deriving from the coils during the 
tests. The line resistance is controllable via the PLC by 
means of the contactors. 
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Fig. 6 : inductance simulators 

d) Load-resistance Simulator:- The resistive load in 
configuration series, powered at 3600 V, which can 
absorb, on a continuous basis, a current varying from 1 
up to more than 750 A, with steps adjustable up to 1 
A. 
- in parallel configuration , currents over 1000 A can 
be absorbed on a non-continuous basis. 
- The load can be set in three-phase configuration, 
with three R S & T terminals available 

The resistances are electrically divided into four 
benches; to each bench resistances are attributed which 
can instead be controlled individually via the PLC by 
means of the contactors 

The line and load resistances have been installed in 
stainless steel cabinets located on the roof of the 
building. 

This load is split up into sections with natural air 
ventilation and sections with forced air ventilation in 
order to reach higher dissipating capacities throughout 
the overall dimensions: a careful layout of these 
sections has been necessary in order to reduce to a 
minimum acoustic emission towards the outside, 
decisions which have proved correct at the end of 
operation. 
e) Load - inductance simulator: The inductive load is 

composed of 3 inductors, LC1, LC2 and LC3 each 
with L = 13 mH. 

The following intermediary terminals are also 
provided : 3 mH; 6.5 mH; 9 mH. 

Management of the test room, the choice of 
network/load characteristics, and the setting of 
automated test sequences are all handled by means of a 
PC, with specifically designed software (in Fig. 7 a 
comprehensive image of the control room). From the 
very first page of the menu it is possible to set a new 
test, recall an already programmed and filed test, file a 
current test, perform the test and visualize past and 
present alarms. 

For setting a new test the operator has numerous 
menu pages on hand which allow him to choose the 
network voltage, the insertion of the filter, the 
selection of inductance values and those of the network 
resistance, the prearrangement of the star load in case 
of tests with three-phase lines, or in series for tests 
with DC or in any case, single-phase power supply, the 
setting of the threshold alarms on the current and the 
voltage with the relative delays etc. 

The four load benches can be entered from the 
program in various ways, totally, partially, in series, in 
parallel, and in parallel and star series for three-phase 
loads. 

The prearrangement of the load is made at the 
beginning of the program in the configuration phase 
by means of motorized isolating switches. 

The contactors and motorized isolating 
switches are installed on an open frame located on an 
elevated platform on the top floor of the building. 
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Fig. 7 - control room 

Apart from the test controlling devices various other 
control lines and logics have been implemented 
between the substation and the Test Room, related to 
the following: 
- emergency opening of the circuit breakers (130 kVac, 
3 kVdc, 380 Vac), both during the tests and while the 
Test Room is unattended; 
- adjusting of the voltage via the variations in the 
transformation ratio. 
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V.S Experimental possibilities 

The characteristics of this system allow for 
performing tests on electrical traction equipment in a 
wide variety of configurations. As an example several 
test typologies are listed below. 

V.5.1 Tests of 3 kV dc equipment 

Typologies of tests performable (both on equipment 
and stationary vehicles): 

- performance and functional tests of new 
components and electronic converters; 

- tests of DC circuit breakers, contactors, isolating 
switches, fuses, overvoltage arresters. 
These tests, for example, include the following: 
- performing of continuous load and overload cycles; 
- switchover tests, overvoltage checks 
- short circuit tests. 

V.S.2 Electromagnetic compatibility 

The following typologies of tests are possible: 
measuring of electromagnetic emissions of 

equipment and rolling stock at radio frequency and 
low frequency; 
- study of interaction phenomena between power 

devices and signal devices; 
- studies of harmonic currents generated by towed 

rolling stock and by converters. 

V.6 Aspects regarding the quality 

V.6.1 Management procedures 

During the phase of operative activation of the 
system a special management procedure has been 
established - “procedure for conducting tests and 
experimental activities in the FS High Voltage Test 
Room at Empoli”, in order to guarantee a correct 
Client/Supplier rapport and to ensure conditions of 
impartiality and discretion in carrying out tests. 

This procedure, which is put into force in the 
transitory phase before the final certification and 
accrediting, has been perfected by using as references, 
the standards UNI EN ISO 9001 “Model for assuring 
the quality during the design, development, 
construction, installation, and assistance” and UNI 
CEI EN 45001 “General criteria for the functioning 
of test laboratories”. 

V.6.2 Operating procedures 

Specific procedures have been determined for each 
type of test, each of which, on the basis of the 
requirements of the relative standards and technical 

specifications, provide an exact definition of the test 
modalities and equipment. In this context the test 
procedures regarding contactors and fuses for 
example, have been developed. 

V.6.3 Certification and accrediting of the 
Laboratory 

The activities necessary for obtaining the certification 
based on the UNI EN ISO 9001 standard and the 
accrediting according to the UNI CEI EN 45001 
standard are currently in the phase of being developed 
by the Experimentation Structure which supervises the 
laboratoiy. Following these procedures, the Test 
Room will operate in an ISO 9001 Structure, and it 
will request the accrediting for performing tests 
required by the regulations for the homologation of the 
equipment and vehicles under its own competence. 

V.7 Future developments 

This Test Room, with its capacity to recreate the 
electrical conditions of the railway system without 
having to use the systems actually in operation, is 
proposed as an advanced test laboratory for studying 
the electrical systems for traction, and is available for 
use by the Technical Structures of Railways, 
Industries, and Universities. 

The development of the Test Room is foreseen 
contextually with the certification and accrediting 
process, and its objective is that of being able to offer a 
testing and electrical experimentation service with a 
laboratory which is the most complete possible and 
compliant to standard requirements. 

It will also be possible to implement power supply 
systems with 25 kVac and 1.5 kVac, climatic and 
vibration test equipment and systems for controlling 
electromagnetic immunity on complete rolling stock in 
the future, in the aim of supplying a wide coverage of 
the experimentation necessary both for research, and 
for the homologation of the electric railway products. 

VI CONCLUSIONS 

The separation between line and rolling stock 
management, European interoperability specifications 
and technological development need in general an 
improving in simulation capability and testing 
procedures. In particular short circuit is a typical 
system phenomena, in which various elements has to 
be taken into consideration: for example vehicle 
position and configuration, feeding system parameters, 
components specifications. These aspects have to be 
taken into consideration in fuses standard, design and 
testing. 
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