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MSCom2
Interfacing Program

MSCom2 is a communication program for Windows systems allows to: 
• Simultaneously comunicate on serial port with up to 250 Microeletrica Scientifica relays
• Save data coming from relays on disk
• Manage the configurations of many relays at the same time and store information 

on hard disk
• Print data as tables or diagrams
• Periodically poll the relays and send measurement or event data directly 

to the hard disk or a printer 
• Access the relays via modem (PC-modem …….. modem-relays)
• Access the relay over TCP/IP protocol
• On-line firmware update
• Prepare off-line relay setting files and directly up load relay’s memory

System Requirements 
• IBM P.C. compatible computer
• Pentium 3 microprocessor (recommended Pentium 4 or higher)
• Min. 1 MByte RAM (recommended 2 MByte) 
• Min. 200MB free on hard disk 
• Min. 1 serial port dedicated to communication
• Resolution min.: 640 x 480, 256 colors (recommended 1024x768, 65535 colors)
• Keyboard
• Mouse
• Operating systems: Microsoft Windows

ULTRA-Line, MC-LIne, M-Line, N-DIN-Line

Supported Lines

MSCom2 Software

Actual Measurements

Function Settings

System Settings

Oscillographic wave form



(*) Version with optional display shown in the figure
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The receiver is equipped with two output relays: one relay is used for autodiagnostic (it trips in case of interruption 
of the Fibre Optic channels or internal failure of the receiver unit, including power supply failure or as alarm for measurement
discrepancy between the two transmitter channels); the second relay can be programmed as alarm for under/over voltage
and/or current level. Optionally a Front face display and Keyboard panel is available for local measurement and programming. 

Fibre Optic Link 
Transmitter and Receiver units are connected by means of a Fibre Optic link which guarantee a very hight insulation level. 
Two Fibre Optic type are available both provided with standard ST connectors: 
PLASTIC FIBRE: 62,5/125μ 
GLASS FIBRE: 200 m HSC 
The standard length of the fibre opti connection is 5 meters, other lengths are available on request. 

Characteristics Transmitter/Receiver 
Measurement solution: 0.1% of full scale @ (20/+70)°C 
Responce time: 200ms 
Connection: Fiber optic type 200.230.500m HCS (plastic) or 62.5/125m (glass) connection type ST 

Fiber optic standard length 5m (max 1 km with glass fiber)

MHCO-TV 
For VOLTAGE measurement.
Directly connected to the
high voltage line up to 6kV
through internal voltage
divider.

MHCO-TI 
For CURRENT measurement.
Connected to the high
voltage line through 
a dedicated shunt
(not supplied). 

MHCO-TVI 
For combined CURRENT 
& VOLTAGE measurement.
Connected to the high
voltage line up to 6kV
through internal voltage
divider & through a
dedicated shunt (not
supplied). 

The MHCO line includes three models: 

Highlights
• HV Transducer for Current & Voltage measurement
• Direct Connection up to 6kV
• Fibre Optic connection between HV transmitter and LV receiver
• Measuring channel fully redundant 
• Autoranging Multivoltage Power supply (self-powered version available as optional)
• Compatible with traction application standard

Transmitter Unit 
Three different models available, one for each type of transducers (current, voltage and
current/voltage). Directly connected to the High Voltage DC system acquires the input signals
by a redundant input channel and transmit them, after comparison and confirmation of
validity, to the receiver unit through dedicated Fibre Optic connections. It has an autoranging
multivoltage Power supply. As option a self powered version is available; in this case 
the power supply is directly taken from the line voltage through a set of dumping resistors.

Receiver Unit 
Two models available, respectively suitable to be connected to the current and to the voltage
transmitter by means of a dedicated Fibre Optic connection. The input signal is converted 
into 4 linear analogue output signals independently programmable (ie. 0-20/4-20mA etc..).
The setting of this unit can be easily done using our MSCom2 software tool. 

MHCO line
DC measuring converter

Wiring Diagram

General Characteristics
The DC measuring transducers MHCO are the transducers for high voltage 
measurement designed by Microelettrica Scientifica. The MHCO are designed
and manufactured to allow safe and full isolated HV measurement of DC 
currents and Voltages. They find their main application in all the DC Traction 
Substations (Railways, Tramways and Metro) where, directly connected to 
the high voltage systems (750V, 1,5kV and 3kV) gives very accurate and safe
analogue outputs for measuring and protective purposes.
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The receiver is equipped with two output relays: one relay is used for autodiagnostic (it trips in case of interruption 
of the Fibre Optic channels or internal failure of the receiver unit, including power supply failure or as alarm for measurement
discrepancy between the two transmitter channels); the second relay can be programmed as alarm for under/over voltage
and/or current level. Optionally a Front face display and Keyboard panel is available for local measurement and programming.

Fibre Optic Link 
Transmitter and Receiver units are connected by means of a Fibre Optic link which guarantee a very hight insulation level. 
Two Fibre Optic type are available both provided with standard ST connectors: 
PLASTIC FIBRE: 62,5/125μ 
GLASS FIBRE: 200 m HSC 
The standard length of the fibre optic connection is 5 meters, other lengths are available on request. 

Characteristics Transmitter/Receiver 
Measurement solution: 0.1% Vn/0.05% Full Scale (2Vn) 

channel (0¸1)In-0.05% In/0.05% Full Scale
channel (0¸10)In-0.5% In/0.05% Full Scale

Accuracy class: 0.2 
Responce time: 200ms 
Connection: Fiber optic type 200.230.500m HCS (plastic) or 62.5/125m (glass) connection type ST

Fiber optic standard length 5m (max 1 km with glass fiber)

MHIT-V 
For VOLTAGE measurement. 
Directly connected to the
high voltage line up to 6kV
through internal voltage
divider

MHIT-I 
For CURRENT measurement. 
Connected to the high
voltage line through 
a dedicated shunt 
(not supplied) 

MHIT-VI 
For combined CURRENT 
& VOLTAGE measurement. 
Connected to the high
voltage line up to 6kV
through internal voltage
divider & through a
dedicated shunt 
(not supplied)

The MHIT line includes three models: 

Highlights
• HV Transducer for Current & Voltage measurement
• Direct Connection up to 6kV
• Fibre Optic connection between HV transmitter and LV receiver
• Measuring channel fully redundant
• Autoranging Multivoltage Power supply (self-powered version available as optional)
• Compatible with traction application standards

Transmitter Unit 
Three different models available, one for each type of transducers (current, voltage and
current/voltage). Directly connected to the High Voltage DC system acquires the input signals
by a redundant input channel and transmit them, after comparison and confirmation of
validity, to the receiver unit through dedicated Fibre Optic connections. It has an autoranging
multivoltage Power supply. As option a self powered version is available; in this case the
power supply is directly taken from the line voltage through a set of dumping resistors.

Receiver Unit 
Two models available, respectively suitable to be connected to the current and to the voltage
transmitter by means of a dedicated Fibre Optic connection. The input signal is converted 
into 4 linear analogue output signals independently programmable (ie. 0-20/4-20mA etc..).
The setting of this unit can be easily done using our MSCom2 software tool. 

MHIT line
DC measuring converter

Wiring Diagram

General Characteristics
The DC measuring transducers MHIT are the latest generation of transducers 
for high voltage measurement designed by Microelettrica Scientifica. They are 
the result of the long experience of Microelettrica in this field with the addition 
compared to the previous line (MHCO) of the full redundancy of the measuring
channel which gives a further level of reliability to the product. The MHIT are
designed and manufactured to allow safe and full isolated HV measurement
of DC currents and Voltages. They find their main application in all the DC
Traction Substations (Railways, Tramways and Metro) where, directly
connected to the high voltage systems (750V, 1,5kV and 3kV) gives very
accurate and safe analogue outputs for measuring and protective purposes.
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Eurometer 

Maximum Speed of the rolling stock (on which the device is installed) 350 km/h
Storage temperature from -45°C to +80°C
Class of air temperature (EN50125-1) TX (from -45°C to +75°C)
Class of altitude range (EN50125-1) A1 (up to 1400m)
Relative humidity at 40°C 95%
Maximum solar radiation (EN50125-1) 1120W/m2
Protection level for terminal box (EN60529) IP 66 (RTL); IP 54 (IRTL)
Transvers acceleration (EN50125-1) GT1 
Longitudinal acceleration GL1 
Shock and vibrations EN 61373
Contamining fluids (60721-3-5) 5F3 
Lateral wind withstand up to 25m/s, gusts up to 40 m/s 1s 
Weight 18kg (RTL) + 7.5kg (IRTL)

Electrical Performances
The EUROMETER operates under the following four different power supply systems 
(EN 50163 - Railway Systems Supply Voltages). 

Electrification System/Nominal Voltage Working Range
DC 1.5 kV 900 ÷ 2.200 Vdc
DC 3kV 2.000 ÷ 4.000 Vdc
AC 15kV 16 2/3 Hz 10.000 ÷ 19.000 Vac
AC 25kV 50 Hz 17.000 ÷ 30.000 Vac

General Characteristics
EUROMETER is a compact solution that allows the measurement of the voltage of the catenary
line and in combination with its interface (IRTL) distributes the information through the whole
train. Having just one certified product that integrates so many functions, allows easy
communication and interchange of datas, with the maximum control on the whole 
productive process.

Functions
EUROMETER’s functions are highly customized according to our customers’ needs 
or suggestions coming from our experience:
• Detection and measurement of the instantaneous catenary AC and DC voltages
• Analog and/or digital output signals 
• Insulated optical fiber output
• On-line diagnostic

Possible options may include:
• Measurement of harmonics
• Measurement of energy consumption

Environmental Performance
The device is compliant with all the regulations of the rail market. All the components are
homologated for the industrial temperature range (from -45°C to +80°C - Class TX - EN 50125-1)
and ensure a proper working in the worst environmental conditions. 

Overall Dimensions (mm)

Amplifer
Transformer

Power supply
& test generator   

Shielddc/ac
discriminator
(50/16.6 Hz)

Gain
regulator

Optical fibre
trasmetter

Power
supply

A/D

2

4

3

1

A

Functional Scheme
Terminal A is connected to the pantograph 

1. High voltage divider
2. Connector for communication

between two separate internal 
compartments

3. Power supply connector
4. Internal optical fibre
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Integrameter 
The basic configuration includes up to:
• 8 redundant analog outputs are available for the measurement of the catenary voltages
• 2 analog outputs for catenary AC currents
• 10 redundant digital outputs (relays) for detection of the catenary line system or for diagnosis (see appendix 2
• Serial ports allow both a redundant serial transmission of voltage and current (RS422 in the basic configuration) 

and energy measurement (RS485)
• Testing port it is possible to activate a TEST function to check the INTEGRAMETER’s proper voltage and current 

output generation
• Precision. 1% class TX

Connections
The INTEGRAMETER is supposed to be mounted on the vehicle’s roof, by the pantograph.
A terminal is connected to the pantograph while the other is directly connected to the AC High Speed Vacuum Circuit Braker. 
A third terminal is directly connected to the DC High Speed Circuit Braker with an external device that provides 
the measurement of the current under 3kVdc lines.

Maximum Speed of the rolling stock on which the device is installed 350 km/h
Storage temperature from -45°C to +80°C
Class of air temperature (EN50125-1) TX (from -45°C to +75°C)
Class of altitude range (EN50125-1) A1 (up to 1400m)
Relative humidity at 40°C 95%
Maximum solar radiation (EN50125-1) 1120W/m2
Protection level for terminal box (EN60529) IP 66
Transverse acceleration (EN50125-1) GT1 (2 m/s2 for less than 50ms, 1m/s2 for more 

than 50ms) 
Longitudinal acceleration GL1 (max 2 m/s2)
Shock and vibrations EN 61373
Contamining fluids (60721-3-5) 5F3 
Lateral wind withstand up to 25m/s, gusts up to 40 m/s 1s
Weight 58kg

Electrical Performances
The INTEGRAMETER operates under the following power supply systems 
(EN 50163 – Railway Systems Supply Voltages). 

Electrification System/Nominal Voltage Working Range
DC 1.5 kV 900 ÷ 2.200 Vdc
DC 3kV 2.000 ÷ 4.000 Vdc
AC 15kV 16 2/3 Hz 10.000 ÷ 19.000 Vac
AC 25kV 50 Hz 17.000 ÷ 30.000 Vac

General Characteristics
INTEGRAMETER is the last born in our line of on-board metering products and integrates 
in a single product many functions that were previously divided into multiple components
from different suppliers. Thanks to this patent, Microelettrica has become the one supplier 
in the world to create and deliver a compact and fully integrated device whose characteristics,
both in the high voltage section and in the low voltage metering section, offer maximum
reliability and safety.

Functions
INTEGRAMETER’s functions are highly customized according to our customers’ needs 
or suggestions coming from our experience:
• Detection and measurement of the instantaneous catenary AC and DC voltages 
• Detection and measurement of the instantaneous catenary AC and DC currents
• Measurement of energy consumption
• Analog and/or digital output signals 
• RS422 or RS485 serial outputs
• On-line diagnostic through optical fibre

Possible options may include:
• Measurement of harmonics
• GSM communication
• GPRS on board

Environmental Performance
The device is compliant with all the regulations of the rail market. All the components are
homologated for the industrial temperature range (from -45°C to +80°C - Class TX - EN 50125-1)
and ensure a proper working in the worst environmental conditions. 


