D.C. MEASURING CONVERTER

Q Converter for D.C. Current or Voltage measurement

a Direct connection to D.C. mains rating up to 6kV

O Fully isolated power supply multivoltage autoranging

O Fiber optic connection between HV transducer and LV receiving unit

O Receiving unit with: - 3 linear analogue outputs available in different configurations - one relay output for
internal fault alarm — Optional Undervoltage or overcurrent level with relay output, LED Display and
Programming Keyboard.

GENERAL CHARACTERISTICS

The D.C. measuring converters MHCO are designed to allow safe and fully isolated HV D.C. measurement of
Current or Voltage.

The apparatus includes three components:

O The Transmitter connected to the D.C. system which transmits via Fiber Optic the signal to the receiving unit.
Version MHCO-T-V for voltage measurement. Version MHCO-T-I for current measurement.

O The Receiver which elaborates the Optic input signal and converts it into three analogic on outputs.
Version MHCO-R-V for voltage measurement. Version MHCO-R-I for current measurement.

O The Eiber-Optic belt connecting the two units, complete with ST connector at both ends (Standard length 5m).
TRANSMITTER UNIT |

The following versions are available:

a MHCO - T20Vv : Converter for Voltage measurement
direct connection to D.C. line up to 4000V
(voltage divider self-contained)

Insulation test voltage : 20kV - 50Hz 1min

Power supply from external low voltage source
a MHCO/A-T20V : Versions as above but SELFPOWERED from the HV input.
o MHCO-T20l : Converter for Current measurement

across external shunt on DC line up to 4000V

(60 or 80 or 100 mV input available on request)
Insulation test voltage: 20kV - 50Hz 1min
Power supply from external low voltage source

a MHCO/A-T201 : Versions as above but SELFPOWERED from the HV input.

a MHCO-T-VI : Including both the Voltage and Current conversion units in a single enclosure.
Same characteristics as T20V, T20I

a MHCO/A-T20VI : SELFPOWERED VERSION including both the Voltage and Current conversion units
in a single enclosure.
Same characteristics as T20V, T20I
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WIRING DIAGRAM

Standard version with external power supply
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(*) Version with optional display shown in the figure
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WIRING DIAGRAM
Selfpowered Version
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TRANSMITTER
VOLTAGE UNIT MHCO-T20-V
STANDARD

Directly connected to the H.V. line via self contained voltage divider

(1) N.D. (4) 110 Vca +20%
Power supply voltage (2) 33+70Vcc (5) 230 Vca +20%
(3) 85+ 160 Vcc
EECHT eSS (1) 200 Vcc; (2) 750 Vec; (3) 1000 Vec; (4) 1500 Vcc; (5) 3000 Vec; (6) 4000 Vec

[Input Impedance  |ENIY

Output Fiber Optic free running serial output (type = 200.230.500u ST-ST)
Output ... |- :
Fiber Optic standard length 5m (max. 250m)

VEEIGCInENEAEnIREU [ O = 2 Vn

IVEESZEEES NS 0.1% of full scale @ (=20 /+70)°C

| Sampling frequency  [EPRAGE

0.5 msec. (compensated)
Enclosure Material: BMCRF9 protection degree IP55

. . . R 2
Connection terminals ‘ Bolt type terminals (M6) for inputs; ST for the F.O. ; Screw type 2.5 mm* for
Power Supply

Power supply consumption \ <5VA

TRANSMITTER
VOLTAGE UNIT MHCO/A-T20-V
SELFPOWERED

Directly connected to the H.V. line via self contained voltage divider

1500 + 4200 Vcec

Power supply voltage

22W a 4000Vce

Rated input voltage Vn | 4000Vce

[Input Impedance ~ |ENIVS

Output Fiber Optic free running serial output (type = 200.230.500p ST-ST)
Qutput ...
F.O. standard length 5m (max. 250m)

VW EENGCINENEAEnIEU [ O + 2 Vn

IVEESEN TSNS 0.1% of full scale @ (=20 /+70)°C

| Sampling frequency  [EPRAGE

0.5 msec. (compensated)
Selfextinguishing FGRP

[T L P Co!t type (M6) of terminals for inputs; ST for F.O.

Copyright 1998 - Microelettrica Scientifica S.p.A. Cat. M2/98 20.01.2009 Rev. 15 Pag. 4 of 11
Knorr-Bremse Group



TRANSMITTER
CURRENT UNIT MHCO-T20-I
STANDARD

Directly connected to the H.V. line across a normal measuring shunt.

(1) N.D. (4) 110 Vca +20%
Power supply voltage (2) 33+70Vcc (5) 230 Vca +20%
(3) 85+ 160 Vce

Rated input current In/mV (1) 60 mVcc ; (2) 80 mVcec ; (3) 100 mVcee

Output Fiber Optic free running serial output (type = 200.230.500p ST-ST)
P F.O. standard length 5m (max. 250m)

| Measurement dynamic range  FENICERALHGNESTIL

0.1% of full scale @ (-20 / +70)°C - (1% for auxiliary output 4)
32.2 kHz

RN T CH 0.5 msec. (compensated)

_Dlagnost_lc of Shunt’s Signalization via Fiber Optic
interruption

Material: BMCRF9 protection degree IP55

. . . R 2
Connection terminals ‘ Bolt type terminals (M6) for inputs; ST for the F.O. ; Screw type 2.5 mm* for
Power Supply.

Power supply consumption \ <5VA

SELFPOWERED TRANSMITTER
CURRENT UNIT MHCO/A-T20-I

Directly connected to the H.V. line across a normal measuring shunt.

1500 + 4200 Vcc

Power supply voltage
[Burden

Burden 22W a 4000Vcc

Rated input current In/mV | (1) 60 mVce

Output Fiber Optic free running serial output (type = 200.230.500p ST-ST)
b F.O. standard length 5m (max. 250m)

VEESENENENAENTAEGEI (1) 0+ 21In;(2) 0+101In

0.1% of full scale @ (—20 / +70)°C

| Sampling frequency  [EZIREGE

IEESIEET T .5 msec. (compensated)

Selfextinguishing FGRP

Connection terminals Bolt type (M6) terminals for inputs / ST for F.O.

Shunt Position (1) on positive polarity (2) on negative polarity
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RECEIVER FOR VOLTAGE MEASUREMENT MHCO-R-V

GENERAL CHARACTERISTIS
VERSION WHITOUT DISPLAY

(Standard)
<8 VA
(1) N.D. (4) 110 Vca £20%
Power supply voltage (2) 33+70Vce (5) 230 Vca +20%
(3) 85+ 160 Vcc
Fiber Optic transmitter MHCO-T20V
3 current loop outputs; Max. output power 0,7VA — 13,5V
Output accurac 0.1% full scale @(—20 / +70)°C
< 0.5 msec
32.2 kHz
2 Led “ON” and “DIAG”

Diagnostic alarm rela Contact C/O. (Relay normally energized). Deenergized for Internal Fault (Transmitter,
9 y Receiver, F.O. interruption, Power Supply failure).

Relay pick-up time < 200 msec

ABS protection degree 1P42
Insulation 2500 Vca for 1 min. power supply / output
2500 Vca for 1 min. relay / output

Bolt type terminals (2.5 mmg) - ST for Fiber Optic

STANDARD OUTPUT SETTING RANGE ‘

(1-1) 0 +20 (30) MA = 0 + Vn (1.5Vn) | (1-3) 0 +10 (15) MA =0 + Vn (1.5Vn)
(1-2) 4 + 20 (28) MA = 0 + + Vn (1.5Vn)

OUTPUT 2 (TERMINALS 3-4
(2-1) 0 £20 (30) MA =0 * Vn (1.5Vn) | (2-3) 0 +10 (15) MA =0 + Vn (1.5Vn)
(2-2) 4 + 20 (28) mA =0 + + Vn (1.5Vn)
(3-1) 0 +20 (30) MA =0 =+ Vn (1.5Vn) | (3-3) 0 +10 (15) mA =0 + Vn (1.5Vn)
(3-2)4 + 20 (28) mMA=0++Vn (1.5Vn)

OUTPUT
USCITA

OUTPUT
USCITA

F.0. Ci-

OUTPUT
3
USCITA

DIAGNOSTIC OUTPUT
CLOSE=NORMAL OPER.
OPEN=FAULT

USCITA DIAGNOSTICA
CHIUSO=FUNZ ,NORMALE
APERTO=GUASTO

DIAG

17 O0—

16 (I)— =
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VERSION WITH DISPLAY
AND ALARM LEVEL
(Optional)

GENERAL CHARACTERISTICS AS IN THE STANDARD VERSION
SIGNAL LED

Display | display 4 digit a 7 segment (measurement V)
LED Vowm = | Lit-on in the mode for programming the display’s scale
(Nominal Primary voltage of the converter)
LED ALARM | = | Lit-on in the mode for programming the undervoltage alarm level

ALARM LEVEL
Diagnostic alarm relay Contact N.O. (Relay normally energized)
Deenergized for Internal Fault (Transmitter, Receiver, F.O. interruption, Power Supply
failure).

Undervoltage Alarm Alarm level setting range 0 + Vn step 10V

contact N.O. (Relay normally deenergized)

Undervoltage alarm Reset Manual (ENTER key) or Remote
9 Automatic if terminals of RESET INPUT are shorted

v 1| output
| 2 | uscita
| V 3 | outPUT
F () K] esss | 2
- - i 4 USCITA
\Y S | OUTPUT
I 06 | USCITA
) »g | DIAGNOSTIC OUTPUT
™ |agagmu oo
DIAG |5 / [ USCITA_ DIAGNOSTICA
CHIUSO=FUNZ.NORMALE

)
=0 APERTO=GUASTO

I_O27 ALARM

/ ALLARME
28 |
24 } RESET
Aim. Aux. [T R 25 | RIARMO
Power Supply " (I)_ _
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RECEIVER FOR CURRENT MEASUREMENT MHCO-R-I

GENERAL CHARACTERISTIS
VERSION WHITOUT DISPLAY
(Standard)

<8VA
(1) N.D.
(2) 33 +70Vcc
(3) 85+ 160 Vcc
Fiber Optic transmitter MHCO-T20I
3 current loop outputs; Max. output power 0,7VA — 13,5V
Output accuracy 0.1% full scale @(-20/ +70)°C - (1% for auxiliary output 4)
Response time < 0.5 msec
Mesurement displa 2 Led “ON” and “DIAG”
Contact C/O. (Relay normally energized). Deenergized for Internal Fault (Transmitter,
Receiver, F.O. interruption, Power Supply failure).
< 200 msec
ABS protection degree IP42

Insulation 2500 Vca for 1 min. power supply / output
2500 Vca for 1 min. relay / output

Connection Terminals Bolt type terminals (2.5 mmq) - ST for Fiber Optic

STANDARD OUTPUT SETTING RANGE

(4) 110 Vca £20%

Power supply voltage (5) 230 Vca +20%

Measuring input
Outputs (configurable on request

Diagnostic alarm relay

Relay pick-up time
Enclosure

(1-1) 0 +20 (40) mMA=0++1n (2In)

(1-3) 0 £10 (20) MA =0+ = In (2In)

(1-2) 4 + 20 (36) MA =0 + + In (2In)

(2-1) 0 +20 (40) mMA =0+ £ In (2In)

(1-4) 0 +15 (30) MA = 0 + * In (2In)

OUTPUT 2 (TERMINALS 3-4)

(2-4) 0+ +15 (30) mMA =0+ + In (2In)

(2-2) 4+ 20 (36) MA =0 =+ + In (2In)

(2-5) 0 + 20 (40) mA = 0 = + 10In (20In)

(2-3) 0 + +10 (20) MA = 0 = * In (2In)

(3-1) 0 + +20 (40) MA = 0 = * In (2In)

OUTPUT 3 (TERMINALS 5-6)

(3-3) 0+ +10 (20) MA = 0 = * In (2In)

(3-2) 4 + 20 (36) MA =0 =+ + In (2In)

(4-1) 4 + 20 mA =-0.75In + +1.5In

(3-4) 0 = +15 (30) MA = 0 = * In (2In)

OUTPUT 4 (TERMINALS 7-8) (Optional)

(4-5) 4 = 20 mA = -0.75In + +0.75In

(4-2) 4+ 20 MA =0 + +1.25In

(4-6) 4 + 20 mA = -1In + +1In

(4-3) 4 - 20 MA =0 + +1In

(4-7) 4 + 20 mA = -2In = +2In

(4-4) 4 - 20 mA =0 =+ +1.33In

(4-8) 4 + 20 mA = -1.33In + +1.5In

F.0. ol

USCITA

1 } OUTPUT
4

3 | ouTPUT
2

USCITA

QUTPUT

3
USCITA

7 | ouTPUT
4
s [ usema [ JOPTIONAL
28 | DIAGNOSTIC OUTPUT
27| e o
DIAG H / USCITA DIAGNOSTICA
Y30 | CHIUSO=FUNZ.NORMALE
APERTO=GUASTO
Alim. Aux. Lt =
Power Supply 16
Copyright 1998 - Microelettrica Scientifica S.p.A. Cat. M2/98 20.01.2009 Rev. 15 Pag. of 11

Knorr-Bremse Group



VERSION WITH DISPLAY
AND ALARM LEVEL
(Optional)

GENERAL CHARACTERISTICS AS IN THE STANDARD VERSION

SIGNAL LED

Display | display 4 digit a 7 segment (measurement kA)

LED kA = | Measurement displayed in kA

LED A = | Measurement displayed in A

LED o _ | Lit-onin thg mode for programming the display’s scale
(Shunt’s Primary Amp)

LED ALARM | = | Lit-on in the mode for programming the overcurrent alarm level

ALARM LEVEL
Diagnostic alarm relay Contact N.O. (Relay normally energized)

Deenergized for Internal Fault (Transmitter, Receiver, F.O. interruption, Power Supply
failure).

Alarm level setting range (0 + 2)In, step 0.1In
Contact N.O. (Relay normally deenergized)

Manual (ENTER key) or Remote
Automatic if terminals of RESET INPUT are shorted

Display

V 1| output
| 2 | uscita
| V 3 | outPuT
F (O Ok} ese8 | ?
. . h 4 | USCITA
Vv 5 | outPuT
3
I b6 | usciTa
) 59 | DIAGNOSTIC OUTPUT
[ { SIﬁCE)SET__NORyAL OPER.
N=FAUL
DIAG / 4\_( USCITA DIAGNOSTICA

)30 CHIUSO=FUNZ.NORMALE
APERTO=GUASTO

I—(127
| ALARM
ALLARME
28 |
24 } RESET
. ; 25 | RIARMO
Alim. Aux. i ~
Power |
ower Supply 8 -
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TRANSMITTER OVERALL DIMENSIONS
Standard Version with external Power Supply

220 220
175 175
70 35 35 70 69
| W6 | = 30
g = : A I
[\ == o 1 ® B N
(4 = 0
% %
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8 0 o w
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S S S ) ~
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Copyright 1998 - Microelettrica Scientifica S.p.A. Cat. M2/98 20.01.2009 Rev. 15 Pag. 10 of 11

({®}) Knorr-Bremse Group




Example code of Transmitter Voltage Unit : MHCO-T20V -2-3

IA = Selfpowered Poiver Supply Rated Input Voltage
0 = Selfpowered 1 =200 Vecec
Empty = Power Supply 1= N.D. 2 =750 Vce
2 = 33+70Vcec 3 = 1000 Vcc
3 = 85+ 160 Vee 4 = 1500 Vee
4 = 110 Vca £20% 5 = 3000 Vcc
5 = 230 Vca +20% 6 = 4000 Vcc

Example code of Transmitter Current Unit : MHCO-T20l -2-1-1-2

| | | | — S

1A = Selfpowered Power Rated Input Dynamic Selfpowered

Suppl Current Range version SHUNT
Empty = Power Supply PPly connection

0 = Selfpowered 1 =60 mVce 1=0+21n 1 = Positive

1= ND. 2 =80 mVec 2=0+101In 2 = Negative

2 = 33+70Vee 3 =100 mVee (x DIA)

3 = 85+ 160 Vce

4 = 110 Vea £20%

5 = 230 Vca £20%

Fiber Optic : 5m (standard) - Other on request =

Example code of Receiver Voltage Unit : MHCO-R-V-5-(12)-(22)-(32)-3

- (1?) = (2?) - (3?) -

S = Standard Output 1 Output 2 Output 3 Power Supply
% . 14 = 0+20mA 24 = 0+20mA 34 = 0+20mA 1= ND.
0= With Opfians 12 = 4:20mA 22 = 4:20mA 32 = 4:-20mA 2 = 33+ 70 Vce
13 = 0+10mA 23 = 0+10mA 33 = 0+10mA 3 = 85+ 160 Vee
4 = 110 Vca +20%
5 = 230 Vea +20%

Example code of Receiver Current Unit : MHCO-R-1-S-(12)-(22)-(32)-(42)-3

F -(1Q) -(ZF) - (SQ) - (4|?) -

S = Standard Output 1 Output 2 Output 3 Output 4 (Opzionale) Power Supply

W i 11 = 0++20mA 21 = 0++20mA 341 = 0++20mA 40 = None 1 = N.D.
O=WINOPHons' s » = 4.on0mA 23 = 4:20mA 32 = 4:20mA 41 = 0.75++15 (In) 2 = 33:70Vce
13 = 0++10mA 23 = 0++10mA 33 = 0++10mA 42 = 0:++125 (In) 3 = 85+ 160 Vee
14 = 0:+15mA 24 = 0:=+15mA 34 = 0++15mA 43 = 0++1 (In) 4 = 110 Vca +20%
25 = 0++20mA 44 = 0++133 (In) 5 = 230 Vca +20%
(x DIA) 45 = -0.75 = +0.75(In)
46 = 1+41 {In)
47 = 2:42 {In)
48 = -1.33:+1.5 (In)

Microelettrica Scientifica S.p.A. - 20089 Rozzano (MI) - Italy - Via Alberelle, 56/68
Tel. (+39) 02 575731 - Fax (+39) 02 57510940
http://www.microelettrica.com e-mail : sales.relays@microelettrica.com

The performances and the characteristics reported in this manual are not binding and can modified at any moment without notice
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