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01.0 22.10.2025 Al Creation of MPFC-EM reference manual

Subject to technical changes

The contents of our documentation have been compiled with the utmost care and in accordance with
our current state of knowledge. However, we would like to point out that this document cannot
always be updated at the same time as technical developments to our products. Information and
specifications are subject to change at any time.

Please refer to www.beluk.de for the latest version.

Table of contents

Y- ) {1 oY TR 4
P BN ] (o Te [0 7ot fe (=X g1 ] 4o TSRS 5
2.1 Product CONFISUIratioN............ooiiiiiiiiiiie e e et e s et e e e e rba e e e e araeeean 5
2.2 List Of OPLIONS........ooiiiiiiii e e e et e e st e e e st b b e e e s ata e e e e antaeeeeanraeeeenaaaeeeaas 5
2.3 Performance characteristics.............ccouiriiiiiiiiiiiee e 6
2.3 INEENAEA USE ...ttt ettt h e st st s bttt b e bt e bt she e eae e et e e beenbeenheesaeenas 6
2.8 CertifiCates .......oouiiiieiee et e b e h et she e st e e b e e be e nbeesbeesaeeeas 7
PR oo T o 1 P PPPPPTPPPPPPPPRE 7
2.6 ACCESSOIIBS......couviiiiiiiiiii ittt a e s e e e s bt e s b e e s b b e e s b e e s ba e s b e sb e e e sab e e st 8
3. Assembly, installation, and commisSiONING...............ccccocciiiiiiiiii i 9
3.1. INSEAIIAION ..ottt et e b e b e s at e st e et e sbeesbe e saeeeas 9
3.2. INSTAIIAION ... .ottt st sttt be e b e b s ae e et e et s 10
3.2.1. SUPPIY LN oottt st st b e s st et e st e e sreesane e 10
3.2.2. SUPPIY L L.ttt ettt st et r e sae e et et e e bt e sbeesane e 11
3.2.3. CONNECiON IABIaM ....ccooiiiiiiiiiie e s e s 12
3.2.4. Connection diagram Voltage measurement input via transformer-.............................. 12
3.2.5. Rear panel connection ratings............cccvevciiiiiiieiie et se e 14
3.2.6. TYPE PIALE ... e e e e et e e e e rta e e e sertaeaennes 16
3.2.7. [ o] T 130 = ol o o T IR 16
3.3. COMMISSIONING ....oooiiiiiiiiiiiee ettt e e e et e e s e bte e e s sbeeeessbeeeessbteeessantaeessastaeessnes 17
4., 0perating the IMPFC-EIVI..........c.ccuiiiiiiii ettt e s e e st e e e saba e e e sasaeeesnnseeeesan 18
5 STAMESCrEEN ...t e 19

Page2 of 47


http://www.beluk.de/

Reference manual Rev. 01.0

MPFC-EM 10-2025
6 IMENU AISPIAY.......oiiiiiiiii e e et e e e st e e e e e b te e e e ebteee e e beaeesenreeeeeaares 20
6.1 IMEASUIE VAIUES ..ottt st e e s b e s e e s areesbeeesaree s 20
6.2 COUNTEY ...t e e e r e e e e e s s nrre e e e e e s 21
6.3 HArMONICS ...ttt s st s e e e e snne s 22
6.4 OSCIHIOSCOPE ..ot et e e et e e e e bte e e e e btee e s sbteeeesstaeeesastaeeesasteeeesanes 22
6.5 S NS et e e e e e e et e e e e e e e btreeeeeeeeesanrenee 23
6.5.1  IM@ASUIEMENT........eeiiiiiiiie ettt e e e e s e e s e e s e e s nneee e 23
B.5.2  AIGIM oo sttt e b e b e bt sae e st st e b e b nee 25
6.5.2.1 N/ < =N 26
6.5.2.2 FEEADACK ...t 26
6.5.2.3 [ 1 = o Ty N 26
6.5.2.4 0T T ] o EO PP PPPUUPPPTTN 26
6.5.3  Tariff SWItChING..........ooooiiiiie e e e 27
B.5.:4  RESEL.......oeiiieie e e 27
B.5.5  IMIOADUS ...ttt st e s b e bt e e are e sbeeesaree s 27
6.5.5.1 IMOABUS FEEISEEN.......coi i e s e sbee e e s bee e e e areeas 28
B.5.6 SY S OM e e e et e e e e et e e aaeanes 33
6.6 IIANUAL ..ottt ettt e b e bt s ht e sttt e b b e beenbeeeaeeeaeeeanean 33
6.7 (DL 1=l Lo - USSP 34
(20 2% Y1 A0 o 3 111 o] o V2O UPUR 34
(3 2% N VT 14 1 1 1 11 o1 o 2P PUR 34
6.7.3  Measured ValUES............cocuoiiiiiiiiieiieeee ettt e s 34
(0 T V=T 4 Y (oY= 7T R 35
(07 28 T =3 (Yo T N 35
(S 2 T X [Tt o= T« SRR 36
6.8 RV =T 1 TR | o 2PN 36
A - Vo T ] et 14 [o o L3R 37
8  Technical data IMPFC-EM ...........coooiiiiiiiiii ettt st st s e s be e e s esnee e saneeeane 43
O SBIVICE ...ttt e b e s et e bt e e e e e b et e e b e e e b et e n et e s beeesareesbeeereeesreeennes 46

Page3 of 47



Reference manual Rev. 01.0

MPFC-EM 10-2025

1. Safety
IMPORTANT SAFETY INFORMATION AND INSTRUCTIONS-
READ THESE INSTRUCTIONS CAREFULLY BEFORE INSTALLING
AND OPERATING THE DEVICE!

The following symbols are used in the manual and on the back of the device to highlight
hazards or provide special instructions.

indicates an imminent dangerous situation. If this is not

" avoided,
A GEFAHR A_ death or serious injury will result.

! WARNING

Electrical voltage!

Indicates a potentially imminent hazardous situation. If this is
not avoided,

death or serious injury will also result.

I CAUTION

Warning signs indicate a potentially hazardous situation
which, if not avoided, may result in minor or moderate injury.

I NOTE

NOTICE indicates a situation that may result in damage to the product or other
property if not avoided.

Note: Our devices must not be subjected to high-voltage testing
(1000V according to VDE 0113)!
When testing your entire system, please exclude the MPFC-EM from the measurement.

The MPFC-EM has been tested in accordance with IEC/EN/UL/CSA 61010-1.
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The MPFC-EM from BELUK is an energy, monitoring, and measuring multimeter.
With true RMS measurement
Sampling rate of 6.4 kHz (128 samples/period)

40 alarm messages can be selected from 105 measured values,
including compliance with voltage harmonics according to EN50160 and

2 tariff meters that show your network utilization in all 4 quadrants.

2.1 Product configuration
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Standard configuration: — AC power supply

— 2 digital inputs AC
— 6 relay outputs

— 4 current measurement inputs
— 3 voltage measurement inputs

— RS485 interface

— Input for external temperature sensor NTC22K

2.2 List of options

Description Hardware option Software option
EM -6 Digital outputs
-R Type: Relay
i Number of current measurement
inputs
-A/D Power supply

Data logger / event recorder

IEC61850 protocol via Ethernet
interface
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Not yet
available

2.3 Performance characteristics

Hardware:

Front panel mounting device 144 x 144 mm

Connection Screw terminals max. 2.5 mm?

Optional software tool for configuration via Modbus RTU

3 voltage measurement inputs (L1-L2-L3-N)

4 current measurement inputs (via external x/1A and x/5A current transformers for energy
monitoring)

2 digital inputs

1 potential-free changeover contact

1 potential-free normally open contact

6/12 digital outputs (AC)

Data memory with an 8 GB microSD card

RS485 interface (Modbus RTU, slave, up to 115200 baud)
NTC22K temperature sensor

Measurement:

True RMS measurement

Determination of cos phi relative to the fundamental wave
Harmonics up to the 63rd harmonic

Overvoltage category: AC: IEC/EN/UL/CSA 61010-1 (VDE 0411-1)
CATIIl: < 300VLN/ <519VLL

CAT 11: 300-317 VLN / 519-550 V LL

Overvoltage category: DC: IEC/EN/UL/CSA 61010-1 (VDE 0411-1)
CAT lll: 40-240 V

Sampling rate: 6.4 kHz (128 samples / period)

Measurement category: IEC/EN/UL/CSA 61010-2-030 (VDE 0411-2-030)
CAT IV: &lt;=300V

CAT lll: >300V to 600 V

2.3 Intended use

The device is suitable for use in industrial environments ( ) for installation in stationary electrical
switchgear indoors. The environment must be free of harmful oils, acids, gases, vapors, dust,
radiation, etc. Ambient temperature -20°C — 45° C. The EM may only be operated by qualified
personnel who are familiar with the use of the device.

For current measurement, external listed current transformers for energy monitoring with reinforced
insulation according to IEC 61010 with secondary current X/1 A or X/5 A must be used.

For use in low-voltage applications (phase-phase 400 V / phase-neutral conductor 230 V) and under
certain conditions

(use of current measuring and voltage measuring transducers!)

for use in medium-voltage switchgear.

The installation of the device requires an external all-pole disconnecting device (pre-fuse 10 A).
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2.4 Certificates
CE, cTUVus

The product meets the requirements of:
EN 61010-1:2010/A1:2019

UL 61010-1:2012/R:2023-06
CSA C22.2 No. 61010-1:2012/U3:2023-06
EN IEC 61010-2-030:2021/A11:2021

UL 61010-2-030:2018
CSA C22.2 No. 61010-2-030:2018

2.5 Scope

1

MPFC-EM device

Screw terminals max. 2.5 mm?

Connection terminals

2 Mounting terminals
1 Installation instructions
1 Test report

Connection terminals

Rev. 01.0
10-2025

Standard:
Quantity Order number | Designation Application Connection designation
1 1231078 SK ST2Z Supply voltage L (+); N (-) Power supply
1 1231148 SK MST4Z Digital inputs DI 1.1, DI1.2; DI2.1, DI2.2
1 1231150 SK ST4Z Voltage measurement UN, UL1, UL2, UL3
inputs
1x 1260730 SK ST8Z Current measurement K1, L1...K4, L4
inputs
1x 1232297 SK MCST3Z Modbus A(+)/GND/(-)B
1x 1231410 SK MCST2Z External temperature External Temp
sensor
Optional digital output card 1
Quantity | Order number | Description | Application Connection designation
1 1230881 SK MST3Z Changeover contact 12,14,11
1 1231280 SK MST2Z Normally open contact 23,24
1 1231080 SK MST7Z Relay outputs C1, S1-S6
1x 1230533 SK MST6Z Relay outputs S§7-S12
Optional communication card
Quantity | Order number | Designation | Application Connection designation
1 1230881 SK MST3Z Changeover contact 32,34,31
1x 1231280 SK MST2Z Normally open contact 43.44
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2.6 Accessories

Designation

Order number:

Product

fos Jp e

DC = 1>90 %I,
——o Low U,

8 GB microSD card 1264602 Compatibility tested by BELUK
Requirement Data storage / event recorder
function available
Modbus USB converter 125882 Modbus USB converter consisting of hardware, a
| e - 1.5-meter-long
RS485/USB cable and the
software.
To enable communication
with a computer,
Spring-loaded terminal block set Push-in spring connection
Availability
On request
Fully transparent door VT + seal 1230538 Full-view door complete with lock, lockable,
1260390 dimensions
144 x 144 mm. This is glued to the front of our
devices.
The seal goes between the control cabinet and
the full-view door.
This achieves protection class IP54 on the front
, While IP20 continues to apply to the rear, which
is located inside the control cabinet.
Top-hat rail mount
Availability
On request
DC-DC converter Availability Dimensions:
On request 120x130x43 mm (LxWxH)

Output power: 240W
Output voltage:
48VDC/5A
24VDC/5A
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AC-DC converter 1262015 Dimensions:
125x130x35 mm (LxWxH)

L+ [ e

. - AC 2 Input voltage AC: 85 ...277 V AC
oo . DC & —on Output power: 120 W
- Output voltage: 24V DC/5A
Buffer module UPS Availability

On request

3. Assembly, installation, and commissioning

RISQUE D’ELECTROCUTION, D’EXPLOSION, OU ARC ELECTRIQUE (FR)
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH (EN)

GEFAHR VON ELEKTRISCHEM SCHLAG, EXPLOSION, ODER LICHTBOGEN (DE)
Installation, commissioning, and maintenance must only be carried out by a qualified electrician
with the necessary qualifications.
A qualified electrician is a person who has the ability, experience, and necessary knowledge to
construct, install, and operate electrical equipment and systems, and who has been instructed in
the recognition and prevention of potential hazards.

During installation, the relevant regulations for the installation of switchgear and accident
prevention must be observed.

Devices with damaged or open housings or open connection terminals must not be operated on
the mains and must be disconnected and isolated immediately.

Before disconnecting the current measuring path on the device or current transformer, the current
transformer must be short-circuited.

To avoid electric shock, current transformers must always be disconnected from the power
distribution system or the building's power supply before installation or maintenance work.

Failure to do so may result in life-threatening voltage at the connections of the current measuring
path or the transformer.
The transformer will be destroyed by a sustained high voltage.

3.1. Installation

Installation location: in switch cabinet door
Installation position: Vertical

IP protection Front: IP50 / Rear: IP20
Mounting type: 2x mounting clamps

The following distances must be maintained to ensure adequate ventilation:
Top/bottom: min. 50 mm
Left/right: min. 20 mm
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3.2. Installation

Mains voltage: Range: Connection:
High voltage: 110,000 V - 35,000 V AC Via voltage transformer
Medium voltage: 35,000 V-10,000 V AC Via voltage transformers
Low voltage: 1000V AC/ 690V Via voltage transformers
400V / 230V AC Direct
Extra-low voltage: 50V AC /
120 v DC Directly on the DC version

3.2.1. SupplyLN

The installation of the device requires an external all-pole disconnect device (10 A backup fuse).

L

N

PE

Housing grounding: flat plug 6.3 x 0.8 mm

! WARNING

If the voltage exceeds the voltage specified on the type
plate, a voltage converter must be used!
Otherwise, the device may be damaged.
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3.2.2. Supply LL
The installation of the device requires an external all-pole disconnect device (10 A backup fuse).
L

L

PE

Housing grounding: flat plug socket 6.3 x 0.8 mm

! WARNING

If the voltage exceeds the voltage specified on the type plate,
a voltage converter must be used!
Otherwise, the device may be damaged.
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L1
L2
L3
N

3.2.3. connection diagram

[] 10A

el 1)

3.2.4. Connection diagram Voltage measurement input via transformer

E —
—

[] 10A

Pagel2 of 47



Reference manual Rev. 01.0

MPFC-EM 10-2025

I WARNING
Caution — Danger of electric | Touching bare or stripped live wires can result in serious
shock! injury or even death.
1. Disconnect the system from the power supply!
2. Secure against being switched back on!
3. Check that all poles are de-energized!
4. Ground the system properly!
5. Only use grounding points with the grounding
symbol!

I CAUTION

Malfunction and damage to the | Improperly connected devices may
device or risk of injury due to e deliver incorrect measurements,
improper connection. e damage the device,
e and cause injury to persons.
Attention!
Measured currents must come from the same power
supply.
Do not use the measuring device to measure direct
current!
The device cover must be grounded!

I NOTE

At least 35 VAC TRMS must be applied to the voltage measurement input.
Use a line protection (10A) as overcurrent protection.

The neutral conductor is not absolutely necessary.
Without an external neutral conductor, a virtual neutral conductor is formed in the device.

Use a voltage transformer VT for voltage measurement in MV switchgear.
A VT ratio of 1.0 - 5000.0 can be set in the software.

I NOTE

For current measurement, external listed current transformers for energy monitoring with
reinforced insulation according to IEC 61010 with secondary current X/1A or X/5A must be
used.

At least 10 mA TRMS must be present at the current measurement input.

Current transformers must always be used with isolating terminals!

An open current transformer generates a very high voltage that is dangerous to humans and
equipment. This can lead to destruction of the current transformer.
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3.2.5. Rear panel connection ratings

1 2 3
4
8
5
6 9
- (+) Power
7 B | ) supply
Option Fine-stranded conductors
Communication card 1 x changeover contact (M1) with ferrule:
3-pin terminal 1 x signal contact (A1) 0.2-2.5mm?
32,34,31(NO) / (NC) Ethernet 1-8 IEC61850 protocol AWG 24-12
2-pin terminal Ethernet 1-8 IEC61850 protocol Stripping length: 7 mm
43, 44(NC) Tightening torque: 0.5 Nm
RJ45
RJ45
Option Fine-stranded conductors

Digital output card
3-pole terminal
32,34,31, (NO) / (NC)
2-pin terminal
43,44(NC)

C2

$13-518

6-pin terminal
S19-S24

1 x changeover contact
1 x signal contact

13 x programmable
signal contacts (NO)

with ferrules:
0.2-2.5mm?,

AWG 24-12

Stripping length: 7 mm
Tightening torque: 0.5 Nm

Digital output card
3-pin terminal
12,14,11, (NO) / (NC)
2-pin terminal
23,24(NC)

7-pin terminal

C1

$1-S6

1 x changeover contact
1 x signal contact

13 x programmable
signal contacts (NO)

Fine-stranded conductors
with ferrules:
0.2-2.5mm?

AWG 24-12

Stripping length: 7 mm
Tightening torque: 0.5 Nm
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Option
6-pin terminal
$7-S12
3 Supply card 2 x programmable digital inputs Fine-stranded conductors
4-pole terminal with ferrule:
DI1.1 Variant 1 AC: 0.2-2.5mm?,
DI 1.2 Phase — neutral: 90-317 V AC AWG 24-12
DI 2.1 Phase — Phase: 155-550V AC Stripping length: 7 mm
DI 2.2 2 x programmable digital inputs Tightening torque: 0.5 Nm
2-pole terminal Variant 2 DC:
L (+) 40-240V DC
N (-)
4 Interface Use shielded cable Fine-stranded conductors
Modbus RS485 with ferrule:
3-pin terminal The cable shield must be connected to 0.2—-1.0mm?
A(+)LB() ground to reduce external interference. | AWG 30-16

Stripping length: 5 mm
Tightening torque: 0.3 Nm

External temperature sensor
2-pole terminal
Extl / Ext2

NTC22K

Fine-stranded conductors
with ferrule:
0.2-2.5mm?

AWG 24-12

Stripping length: 7 mm
Tightening torque: 0.5 Nm

System interface

for firmware update via special
programming cable and tool

~N

microSD card slot

8

Current measurement

10 mA — 6 A (overload 10 A continuous)

Fine-stranded conductors

inputs with ferrule:
2-pin terminal 0.2-2.5mm?,
K1 AWG 24-12
L1 Stripping length: 7 mm
Optional Tightening torque: 0.5 Nm
8-pin terminal
K1
L1
K2
L2
K3
L3
K4
L4
9 Voltage measurement 40 -600V AC Fine-stranded conductors
inputs with ferrule:
4-pole terminal 0.2-2.5mm?,
UN AWG 24-12
ULl Stripping length: 7 mm
uL2 Tightening torque: 0.5 Nm
uL3
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3.2.6. Type plate
AC supply Series: MPFC-EM
e " MPEC-EM made by BELUK GmbH ™\ | Manufacturer BELUK GmbH
in Germany Supply voltage: Us
Us: 90-317VAC LN | Um: 40-600VAC Max. current Is
Ny 155-550VAC LL 50/60Hz consumption
s> 100mA Im: 10mA-6A Measuring voltage: Um
SELENE il Measuring current: In
NN i
< Declaration of CE
DANGER:UL1, UL2, UL3 and C must be protected by fuses f o
max. 10A | CT's must be shorted before disconnection conformity:
- _/ | Disposal: Electronic waste
Hazard symbols: Chapter 1
Safety
DC power supply Series: MPFC-EM
~ " MPEC-EM made by BELUK GmbH ™~ | Manufacturer BELUK GmbH
in Germany Supply voltage: Us
Us: 40-240VDC | Um: 40-600VAC Max. current Is
=== 50/60Hz consumption
It 225mA Im: 10mA - 6A Measuring voltage: Um
RN R SRR Measuring current: In
NN i i
< Declaration of CE
DANGER:UL1, UL2, UL3 and C must be protected by fuses o
max. 10A | CT's must be shorted before disconnection conformity:
- Disposal: Electronic waste

Hazard symbols:

Chapter 1
Safety

3.2.7. Eplan macro
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3.3. Commissioning

| iceFanr [N

The work area must be disconnected from the power
supply and secured against unauthorized and accidental
reconnection. Use a standardized measuring device to
verify that the power supply has been disconnected. The
power-free system must be grounded and short-
circuited. Cover and/or fence off any adjacent live parts.

To avoid electric shock, current transformers must
always be disconnected from the power distribution
system or the building's power supply before installation
or maintenance work.

1. Before installation, compare the connection data with the mains data.

2. Short-circuit the current transformers!

NOTE: Current transformers must always be used with disconnecting terminals.
An open current transformer generates a very high voltage that is dangerous to people
and equipment. This can lead to destruction of the current transformer.

w

Insert the device into the switch panel cutout and secure it with 2 mounting clips.

4. The protective conductor must be connected to the designated PE connection on
the metal rear panel.

A 6.3 x 0.8 mm flat plug sleeve is required for this. :

5. All connecting cables must be connected in accordance with the connection
diagram.
When using the pluggable screw terminals,
Note the tightening torque of 0.4 Nm...0.5 Nm.

6. Fuse the device with a 10 A circuit breaker.
7. Remove the current transformer bridge.

The voltage can now be switched on.
9. The device starts up.

o
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4. Operating the MPFC-EM
The MPFC-EM is operated using 4 buttons.

‘ NOTE: If no button is pressed for 5 minutes, the device returns to the main display.

If no button is pressed within 5 minutes, the backlight dims. Pressing any button turns the backlight
back on. The background contrast can be changed as follows:

via the menu -&gt; Settings -&gt; System -&gt; Contrast and brightness

3
1
q
2
1 e Exit menu item
e Move cursor to the left
e The alarm can be reset by pressing any key.
e Reduce values
2 e Select next measured value, menu item or step number
e Increase values
3 : .
e Select previous measured value, menu item or step number
e Open menu item
4 e Move cursor to the right

e Accept value
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5 Start screen

12

11 10 |9 ((8 (|76 |]|5

Digital output relays

Voltage display

Date

A = Alarm relay

M = Multi-use

I1 = Digital input 1

I2 = Digital input 2

| N v A~ W N

Memory card present
Flashes when data is being logged/saved

Rotation direction voltage,
Only displayed when measurement voltage is connected

10

Rotation direction current,
Only displayed if measuring current is connected

11

Time

12

Current display
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6 Menu display

6.1 Measured values
V1 Voltage TRMS [V] Tan ¢ 1 Tan ¢
V2 Phase — neutral Tan¢2
\Y Tand 3
V12 Voltage TRMS [V] Cos ¢ Total [ Cos ¢ total
V2 Phase — Phase PF sum Total power factor
V31 Tan ¢ total | Tan ¢ total
V1f Voltage TRMS [V] $1 Phase shift [°]
i Fundamental wave $2
vaf b3
1 Current TRMS [A] THDU1 THD-U [%]
12 THDU2
13 THDU3
If1 Current TRMS [A] THDI1 THD-I [%]
If2 Fundamental wave THDI2
If3 THDI3
I1th Thermally damped current F Frequency [Hz]
12th Average value over a THDU1 max | THD-U maximum values [%]
I3th defined time constant THDU2 max
P Sum Total active power [W] THDU3 max
QTotal Total reactive power [var] THDUI max [ THD-U maximum values [%]
S Sum Total apparent power [VA] THDU2 max
P1 Active power [W] THDU3 max
P2 THDII max [ THD-I maximum values [%)]
p THDI2 max
p1th Thermally damped active THDI3 max
power Tint Internal temperature [°C]
iall Average value over a Texr External temperature [°C]
P3th defined time constant Tmax Maximum temperature [°C]
Q1 Blind power [var] PFavg & Power factor
@ OPH Operating hours of device [h]
@ 14 Current TRMS [A]
- Apparent power [VA] 14f Current TRMS [A] fundamental wave
52 THDI4 THD-I [%]
53 Thermally damped current
cosop 1 Cos & 14th Avgrage Yalue over a
defined time constant
cos 2
cosd 3
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PF1 Power factor
PF2
PF3
6.2 Counter
WP Active pc?wer meter import [Wh] WQi T2 Induc’uvg reactive power meter [varh]
Total tariff 1 Total tariff 2
WPE Active pgwer meter export [Wh] WQceT? CapaC|t|ye reactive power meter [varh]
Total tariff 1 Total tariff 2
WPI1 Active power meter import [Wh] WQi1T2 Inductive reactive power meter [varh]
WPI2 Single phase waQi2 T2 Single phase
WPI3 Tariff 1 wQi3 12 Tariff 2
WPE1 Active power meter export [Wh] WQc1 T2 Capacitive reactive power meter [varh]
WPE2 Single phase WQc2 T2 Single phase
WPE3 Tariff 1 WQc3 T2 Tariff 2
) Inductive reactive power meter [varh]
WAQi .
Total tariff 1
Capacitive reactive power meter [varh]
WQc .
Total tariff 1
waQil Inductive reactive power meter [varh]
waQi2 Single-phase
waQi3 Tariff 1
WQcl Capacitive reactive power meter [varh]
WQc2 Single-phase
WQc3 Tariff 1
WPIT2 Active p(?wer meter import [Wh]
Total tariff 2
WPE T2 Active p(?wer meter export [Wh]
Total tariff 2
WPILT2 | Active power meter import [Wh]
WPI2T2 | Single phase
WPI3T2 | Tariff 2
WPELT2 | Active power meter export [Wh]
WPE2T2 | Single phase
WPE3T2 | Tariff 2
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6.3 Harmonics
6.3.1 Table

The table provides an overview of the measured values, which show the ratio in %.
to the specified limit values of the EN 50160 standard. Switchover to current (A) possible.

U12-63 2:[0.0 3[0s
) 40 5. (1.7

U2 2-63 AUl

U3 2-63 6:]0 7: (0.8 v

112-63 8:[o 9:[0.7

12 2-63 10: | 0.0 11:]03

13 2-63 }

6.3.2 Bar chart

If the permitted limit value is exceeded, the bar is colored completely.

U
U2 2-63
Ul 2-63
1
U3 2-63

3 57 9 11 13 15 17 19 21 >

6.4 Oscilloscope

Visual representation of the effective values of voltage V and current A of the 3 phases L1, L2,
L3, L4

........
O

L1 .. 2308V -16.0A
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6.5 Settings
6.5.1 Measurement
Setting range:
6.5.1.1 CT-F Actuator 1.0...50000
Currert transformer factor L1 100,02 x L2 50 /5 «| L3 50 /5 <] N 5.0/ fEl
Swap CT connection | | | O

The current transformer is entered separately for each phase.
Enter the ratio of the primary to secondary side of the transformer.
x/1 A transformer for long measuring cable lengths

x/5 A transformer higher accuracy class

I NOTE

The cable length and accuracy class must be taken into account when selecting the
transformer!

The transformer must be selected so that a measured value resolution of at least 10 mA is
achieved (the response threshold of the controller is 10 mA).

6.5.1.2 Replace CT connection
The K and L connections can be changed in the software for each converter

6.5.1.3 VT factor 1.0...5000.0
Enter the voltage transducer factor.

The ratio must be entered as a value (e.g., 1000/100 = 10).

If the device is connected directly to the measurement voltage without a voltage transformer, the
value 1 must be used.

I NOTE

At least 20 V eff must be applied to the voltage measurement input.
Use a circuit breaker (1-10A) as overcurrent protection.

Use a voltage transformer VT for voltage measurement in MV switchgear.
A VT ratio of 1.0-5000.0 can be set in the software.

6.5.1.4 Frequency
To achieve maximum accuracy in current and voltage measurement, the sampling rate must be
synchronized to the mains frequency. Despite internal filtering, severe commutation dips in the mains
voltage can interfere with automatic synchronization. Faulty synchronization in turn leads to
measurement errors. For this reason, the following settings can be made.
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AUTO: Automatic synchronization for maximum measurement accuracy with mains voltage without
commutation drops 50: For safe operation in

50 Hz mains with extremely poor mains quality.
60 Hz: For safe operation in a 60 Hz network with extremely poor network quality.

6.5.1.5 Temperature offset internal -10..10 °C
A temperature offset for temperature measurement can be set here to correct any component-
dependent deviations.

6.5.1.6 Temperature offset external -10...10 °C
A temperature offset for temperature measurement can be set here to correct any component-
dependent deviations.

6.5.1.7 Time constant of thermal damping Tauth 0
This setting affects the time constant of the damped current values Ith and active power Pth.
The time constant is entered in seconds. The value range extends from 1 second to 999.9 seconds
(approx. 16 minutes). The average value is calculated over the set time.

6.5.1.8 Load peak calculation 1...1440 min
The highest measured average power value of an interval determines the amount of power costs.
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6.5.2 Alarm
There are_64 signals available to generate 40 alarm messages.
ﬂgﬂ Alarm 1
Signal Type
—  [Voltage LN1 [V] || Qut range e
MIN MAX
00 007
Delay Delay
0.0 s 0.0 s
Al M1 1 2 3 4 5 & 7
N OOdnonnmnf
g8 95 10 11 12 D1 D2 RM A AT ET
OoO0d0O0o0ododndnd
Feedback Latency
Mo function v 013 s
64 signals
Frequency [Hz] Q L2 [var] WP L2 imp THDU L2 tan (o) L2
Voltage LN1 [V] Q L3 [var] WP L3 imp THDU L3 tan (o) L3
Voltage LN2 [V] Q total [var] WP total imp THDI L1 tan (¢) sum
Voltage LN3 [V] S L1 [VA] WP L1 exp THDI L2 phi L1
Voltage L1L2 [V] S L2 [VA] WP L2 exp THDI L3 phi L2
Voltage L2L3 [V] S L3 [VA] WP L3 exp THDI 4 phi L3
Voltage L3L1 [V] S total [VA] WP total exp Tint Ith L1
Current 11 [A] cos(d) L1 wQ L1l ind T ext Ith L2
Current 12 [A] cos(d) L2 wQ L2 ind uf L1 Ith L3
Current 13 [A] cos(d) L3 wQ L3 ind uf L2 Ith 4
Current 14 [A] cos(d) sum wQ total ind Uf L3 Pth L1
PL1[W] Power factor L1 WQ L1 cap If L1 Pth L2
PL2 [W] Power factor L2 WQ L2 cap If L2 Pth L3
PL3[W] Power factor L3 WQ L3 cap If L3 Harmonics
P total [W] Power factor sum WQ total cap If 4 DI1
QL1 [var] WP L1 imp THDU L1 tan () L1
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6.5.2.1 Type
There are 3 trigger types to choose from,

with limit values Limit max. / Limit min. and

Delay times T-On / T-Off can be set.

OUT RANGE outside the range
IN RANGE within range
Hysteresis Hysteresis

If harmonics are selected as the signal, you can select the standard EN50160 or NRS048-2. Offset min
% and Offset max % are then available to adjust the limit values.

6.5.2.2 Feedback
The feedback function provides feedback when a switching command is issued.
However, before activation, the function of the digital input must first be defined in the settings
under section 6.5.6 "System."
Only then can the feedback function be activated.
No function | No function
DI Digital input
DI2 Digital input

6.5.2.3 Latency

The latency time can be configured between 0.1 s and 60 s, but only when feedback via DI1 or DI2 is
activated.

6.5.24 Option

Alarm output 1 Set Al to activate the signal
(alarm output = normally open contact 23/24)
Multi-use output 1 Set M1 (multi-purpose output = changeover contact 12/14/11)

A digital output can be activated in response to an alarm event.
Digital output 1
Digital output 2
Digital output 3 This output is designed as a potential-free normally open contact.
Digital output 4
Digital output 5
Digital output 6

Manual reset Manual reset

Event logger Software function enabled

Alarm Must be set in the system settings 6.5.6 beforehand.
Alarm text Must be set beforehand in system settings 6.5.6

Option Communication card available
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Alarm output 2

Set A2 to activate the signal (alarm output = normally open contact
43/44)

Multi-use output 2

Set M2 (multi-use output = changeover contact 32/34/31)

6.5.3 Tariff switching
The tariff can be switched either via a trigger signal given via a digital input or controlled on a time
basis.
Trigger

OFF

Digital input 2

Digital input 1

6.5.6 System settings -&gt; Digital input function: Tariff switching

Time
from e.g. Until e.g.
10:00 06
6.5.4 Reset
The following parameters can be reset:
Reset | Settings Counte | Operating hours Power Max. values | Data memory Reset to
r factor factory
settings
Reset
6.5.5 Modbus

The device has a standard RS-485 communication interface.

Connection via a 3-wire screw terminal + / GND / -

A terminating resistor of 120 ohms must be connected at the end of the network.

On the EMMS6, the terminating resistor can be set via a DIP switch. (Image)

Max. 32 participants per Modbus

The MPFC-EM operates as a slave participant

Modbus Address

Baud rate

Parity

Access rights

1

19200

801

Read

247

9600

8E1

Write/read access

4800

8N2

IP sensor

2400

1200

115200

57600

3840
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The settings for baud rate and parity must be identical for all bus devices.
However, the slave address of a device may only exist once in the bus system.

6.5.5.1 Modbus register

Measured values

Register Value Data type | min | max | Unit | Default

R 4000 cos(¢d)sum float32

R| 4002 |PFum float32

R| 4004 |PFay float32

R 4006 tan(d)sum float32

R 4008 Psum float32 W

R 4010 Qsum float32 var

R 4012 Ssum float32 VA

R 4014 | dQsum float32 var
® R 4016 Frequency float32 Hz
€ |R| 4018 T int8 °C
© IR| 4019 |Te ints °C

R 4020 Tmax int8 °C

R 4021 dyn Q. Ofst float32 var

R 4023 red Field U uint8 0

R 4024 red Field | uint8 0

R 4025 active alarms | uint64

R 4029 DO status uintl6

R 4030 DI status uint16

R 4031 Target cos(¢d) | float32

R 4033 saved CO2 float32

R 4040 UiintrRvs float32 Vv

R 4042 Ui float32 Vv

R 4044 UL1 fundamental float32 Vv

R 4046 ILaTRMS float32 A
- R 4048 IL1 fundamental float32 A
@ |R| 4050 |Uuwmwsrex  |float32 v
£ |R| 4052 |THDUu float32 %

R 4054 THDI1 float32 %

R 4056 cos(d)us float32

R 4058 PF1 float32

R 4060 tan(d)u float32

R 4062 P float32 w
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R 4064 Qu float32 var
R 4066 Su1 float32 VA
R 4068 dQus float32 var
R 4070 THDU 1max float32 %
R 4072 THDI 1max float32 %
R 4074 P uintl16 °
R 4080 ULanTRMS float32 Vv
R 4082 ULz float32 Vv
R 4084 U2 fundamental float32 \Y
R 4086 lL2TRMS float32 A
R 4088 l2 fundamental float32 A
R 4090 UanTRMSmax float32 Vv
R 4092 THDUL, float32 %
~ R 4094 THDI, float32 %
§ R| 4096 |cos(d)e float32
£ |R| 4098 |PFy float32
R 4100 tan(d)2 float32
R 4102 P float32 W
R 4104 Qe float32 var
R 4106 Sk float32 VA
R 4108 dQu, float32 var
R 4110 THDU 12max float32 %
R 4112 THDI 2max float32 %
R 4114 P2 uintl6 °
R 4120 Uisntrmis float32 \Y
R 4122 Uiz float32 \Y
R 4124 U.3 fundamental float32 Vv
R 4126 li3tRMS float32 A
R 4128 |13 fundamental float32 A
M |R 4130 U 3NTRMSmax float32 V]
2 |R| 4132 |THDUS float32 %
s R 4134 THDI3 float32 %
R 4136 cos(d)us float32
R 4138 PFis float32
R 4140 tan(d)is float32
R 4142 P float32 w
R 4144 Qus float32 var
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R 4146  |Sis float32 VA
R 4148  |dQu float32 var
R 4150 | THDUi3max float32 %
R 4152 | THDIi3max float32 %
R 4154 | b uint16 °
= | R 4160 | latrms float32 A
‘§ R 4162 ItRmsfundamental | float32 A
R 4164 | THDI, float32 %
R 4190 lth1 float32 A
R 4192 leha float32 A
- | R 4194 |l float32 A
qé‘ R 4196 ltha float32 A
S |R 4198 | P float32 W
R 4200 | P float32 W
R 4202 Pih3 float32 W
R 4210 |Ps float32 W
R 4212 Q4 float32 var
¥ IR 4214 Sa float32 VA
R 4216 cos(d)4 float32
R 4218 | s uint16 °
R 4220 Last load average kw
E R 4222 actual load peak kw
~ Time since last
§_ R 4224 Ioad.average sec
Maximum load
R 4226 | peak kw
Counter values
Register Value Data type | min | max | Unit | Default
R 5000 Operating hours | uint32 h
R 5002 | WPimportsum float32 Wh
R 5004 | WPexportsum float32 Wh
R 5006 | WQinductivesum float32 varh
R 5008 | WQcapacitivesum float32 varh
R 5010 | WPimporti1 float32 Wh
R 5012 | WPimporti2 float32 Wh
R 5014 | WPimporti3 float32 Wh
R 5016 | WPexporti1 float32 Wh
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R 5018 | WPexporti2 float32 Wh
R 5020 | WPexporti3 float32 Wh
R 5022 WQhon-inductiveL1 float32 varh
R 5024 WQhon-inductivel2 float32 varh
R 5026 | WQuon-inductivel3 float32 varh
R 5028 | WQeapacitivel1 float32 varh
R 5030 | WQeapacitiver2 float32 varh
R 5032 | WQ capacitivels float32 varh
R 5034 WPimportsum T2 float32 Wh
R 5036 WPexportsum T2 float32 Wh
R 5038 WQinductivesum T2 | float32 varh
R 5040 WQeapacitivesum T2 | float32 varh
R 5042 WPimporti1 T2 float32 Wh
R 5044 WPimport2 T2 float32 Wh
R 5046 WPimportis T2 float32 Wh
R 5048 WPexportia T2 float32 Wh
R 5050 WPexporti2 T2 float32 Wh
R 5052 WPexportis T2 float32 Wh
R 5054 | WQinductivets T2 | float32 varh
R 5056 | WQinductiverz T2 | float32 varh
R 5058 W Quon-inductivers T2 | float32 varh
R 5060 | WQeapacitvets T2 | float32 varh
R 5062 | WQeapacitver2 T2 | float32 varh
R 5064 WQ capacitiversT2 | float32 varh
Alarm Setup
Register Value Data type | min | max | Unit | Default
R/W 3000 signal ID uintl6
R/W 3001 Limit On float32
; R/W 3003 Delay On float32
= R/W 3005 Limit Off float32
< R/W 3007 Delay Off float32
R/W 3009 Feedback DI uint8
R/W 3010 Options uint32
Alarm 2 R/W 3012
Alarm 3 R/W 3024
Alarm 4 R/W 3036
Alarm 5 R/W 3048
Alarm 6 R/W 3060
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Alarm 7 R/W 3072
Alarm 8 R/W 3084
Alarm 9 R/W 3096
Alarm 10 R/W 3108
Alarm 11 R/W 3120
Alarm 12 R/W 3132
Alarm 13 R/W 3144
Alarm 14 R/W 3156
Alarm 15 R/W 3168
Alarm 16 R/W 3180
Alarm 17 R/W 3192
Alarm 18 R/W 3204
Alarm 19 R/W 3216
Alarm 20 R/W 3228
Alarm 21 R/W 3240
Alarm 22 R/W 3252
Alarm 23 R/W 3264
Alarm 24 R/W 3276
Alarm 25 R/W 3288
Alarm 26 R/W 3300
Alarm 27 R/W 3312
Alarm 28 R/W 3324
Alarm 29 R/W 3336
Alarm 30 R/W 3348
Alarm 31 R/W 3360
Alarm 32 R/W 3372
Alarm 33 R/W 3384
Alarm 34 R/W 3396
Alarm 35 R/W 3408
Alarm 36 R/W 3420
Alarm 37 R/W 3432
Alarm 38 R/W 3444
Alarm 39 R/W 3456
R/W 3468 Signal ID uintl6
R/W 3469 Limit On float32
= R/W 3471 Delay On float32
£ R/W | 3473  |Limit Off float32
s R/W 3475 Delay Off float32
R/W 3477 Feedback DI uint8
R/W 3478 Options uint32
R/W 3480 Tampering Options | uint32
R/W 3482 Latency DI1 float32
R/W 3484 Latency DI2 float32
R/W 3486 Latency DI3 float32
R/W 3488 Latency D14 float32
R/W 3490 Latency DI5 float32
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R/W 3492 Latency DI6 float32
R/W 3494 Latency DI7 float32
R/W 3496 Latency DI8 float32
R/W 3498 Latency DI9 float32
R/W 3500 Latency DI10 float32
6.5.6 System
System | Date / Time Contrast | Brightness | Password |Language Alarm text
Date German
Time English
Summer time
Yes/No Spanish
Set changeover time:
Summer time
Winter time Portuguese
French
Italian

Manipulation

Option

Communication card option

Alarm output 1

Digital output 5

Alarm output 2

Multi-use output 1

Digital output 6

Multi-purpose output 2

Digital output 1

Manual reset

Digital output 2

Event logger

Digital output 3 Alarm

Digital output 4 Alarm text
Digital input 1 Digital input 2
Alarm Alarm

Peak load calculation

Load peak calculation

Tariff switching

Tariff switching

Feedback (status
monitoring)

Feedback (status
monitoring)

Alarm blocking
(for maintenance

purposes and selector

Alarm block
(for maintenance
purposes and selector

switch) switch)
6.6 Manual
In "Manual mode," the switching outputs or digital outputs can be checked.
S Normally open
contact

A Alarm output

M Multi-use output

Page33 of 47




Reference manual B — l l I K Rev. 01.0
MPFC-EM = 10-2025

Activate -> YES

S1 sS4 Alx
S2 S5 M1x
S3 S6

Manual mode -> Digital outputs

Do DO5 DO3 Alam 1
Doz Do& DO10 Multiuse 1
Do3 Dov Don
Do4 Doa Do12

6.7 Data logger

The data memory records measurement and setting values that can be configured specifically for
each customer.

6.7.1 Setup history
Up to 64 setting values that have been changed are stored with
date, time, and setting value.

6.7.2 Alarm history
Up to 64 alarm messages are stored with date, time, and value.

6.7.3 Measured values
With the data storage option, the selected measured values can be displayed.

By selecting the values, they are recorded as an average value over the set sampling rate and written
to the microSD card as a CSV file.
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Activate

B Measuwedvalues Sampling rate max. 3600

Activate [ €¢——— sec. Set signal

Sample rate 15 s ¢—

Voltage LN1 [] Voltage LN2 []  Voltage LN3 [ <«

Voltage L1L2 [] Voltage L2L3 [] Votage L3L1 [

Cument L1 [ Curert L2 [] Cument L3 [ Curert 4 []
PLI ] Pz [ PLa ] Ptotal []
aul [ a2 [ a3 [ Qiotal []
su sz s Stotal []

cosfp)Ll [ cosip)l2 cosip) L3 [ cos {p)sum []
PFL1 [] PFLZ [] PFL3 [ PFsum [

tanfp) L1 [ tanfp) L2 [ tan (@) L3 [ tan (@)sum []

Ufund. L1 [] Ufund. L2 [ Ufund. L3 [

Ifund. L1 [] Ifund. L2 [] Ifund. L3 [] Ifund. 4 []
WP import L1 [] WPimport L2 [] WPimport L3 [] WP importsum []
WP export L1 [] WPesport L2 [] WPexport L3 [] WP exportsum [

waind L1 [] Waind 12 [] WQind.13 [] WQind sum []

WQeap. L1 [] WQecap. L2 [] WQceap.L3[] WQecap.sum [

THOU L1 [ THOU L2 [] THOU L3 [

THDI L1 [] THDI L2 (] THDI L3 [] THDI 4 []

L1 gLz eL3[

Frequency [ ] Ith. damped L1 []
Temp. intemal [] | earth fault [] 1th. damped L2 []
Temp. extemal [] Ith. damped L3 []

digital inputs [ Ith. damped 4 []

digital outputs  [] P th. damped L1 []
P th. damped L2 []
P th. damped L3 []

6.7.4

Event logger

The event memory records the current and voltage values with a
sampling rate of up to 1600 Hz over a period of up to 10 seconds before the event.

Please note that the sampling rate decreases dynamically as the recording time and number of values

increase.

Recording can be started using the parameters listed. The selected measured values are stored on a
memory card and made available as a CSV file for detailed evaluation on a computer.

B Event logger
Activate  []
Signal logging selection Trigger selection
Recording duration 002 s Wave pre trigger ()=

Voltage L1
Current L1
Voltage L2
Current L2
Voltage L3
Current L3

Curent 4

The event triggers can be
selected on the alam page.

OoOoOooOood

6.7.5 Export
Setup history
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Alarm history

6.7.6 Eject card

NO Eject card? YES

6.8 System info

APP: MPFC Application

SW: V01.00.00 Software version
Basis

HW: V00.00.01 Hardware revision
Base

SN 102200000001 Serial

OPT: LOG Options

M 1: 12R Module slot 1

HW V01.01.02 Hardware revision

M IEC61850 Module slot 2

HW: V01.01.02

SW: V02.01.01
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7 Applications
Monitoring under/over voltage
of the 3 phases L1, L2, L3 against N Ay Alarm 1 Ay Alarm 3
. . Signal Type Signal Type
Set 3 alarms with the ggn—al |VOItage LMNT V] v||||"| range v| |VOItage LMN3 V] v"Outrange v|
Voltage LN1 (V), o A o A
Voltage LN2 (V), . . . .
Voltage LN3 (V). 20701 253012 207,01 2530/
Delay Delay Delay Delay
Type: In range 1.0/ s 1002 s 1.0/5 s 1.0 s
Minimum: 207 V AT M1 12 3 4 5 6 7 Al M 12 3 4 5 & 7
m-zsz.v 0o oooOoOooO OO OoooooO0
- 8 9 10 11 12 DI D2RM A ATET 8 9 10 11 12 D1 D2 RM A AT ET
o delav: 1 q OO00dOdOMMOMOM OOOOOMEOMOM
M -0 seconds Feedback Latency Feedback Latency
ceedback o] o]
D1= blocked by DI1
D2= blocked by DI2 N samz QN stams
A= Alarm message Signal Type Signal Type
ET = Event trigger |Vo|tage LMNZ V] v||ln range v| |No function v"Outrange v|
MIN MAX MIN MAX
20707
Delay Delay Delay Delay
1.0 s 10 s 0.0/ s 0.0/ s

What can the digital outputs be used for?

A switching command can be
triggered. After a set limit value

Type

has been exceeded.

v | Quirange w |

MIN

0o v]

0 i o o [ O
: ber,

g
=
[4

Klemmenblock

What can the digital inputs be used for?
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Lasttrennschalter

w

T YT

Puffermodul /USY

L1 » =

L2 AC *

L3 D ——
i1

PE Dc

40-240% DC
oder
90— 250 AC LN

Switch monitoring

G

Tarifumschaltung

Verwendung des digital Eingangs Uber
eine externe Zeitschaltuhr, um den
Ziel-Leistungsfaktor zeitabhangig zu dndern.

Tariff switching
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L+ (10 - 30V DC)

#.-' pulse forsynchonization

GND

Synchronization:
Triggered by an
impulse from the
digital input
(setting "System")

, the entire effective
power average is

is reset to zero.

Function: Load peak
calculation

Over 15 minutes
(adjustable).

Can only be read via
Modbus for the
measured values.
The last value and
the current value are
displayed.

Event recorder Digital input as trigger alarm

([/A\)] Alarm 1

-

Signal

DI “|

OFF ON

Low

Delay Delay
50 s 50 =

Al M1 1 2 3 4 5 & 7
O O Jododon

8 9 10 11 12 D1 D2 RM A AT ET
I I I I I I I I R A 5

Feedback Latency

|N0functi0n v| 015 =

Setting ET = event trigger

5 seconds before alarm event
5 seconds after alarm event

Time ——» Pre-event record '

Post-event record

‘ B Event logger
Activate
Signal logging selection Trigger selection
Recording duration 002 s Wave pre trigger [1] =5 8
Voltage L1 The event triggers can be
Curent L1 O selected on the alam page.
Voltage L2
Cument L2 |
Voltage L3
Cument L3 O
Curment 4 O
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Information on "shelf life," which refers to the storage life:

The device does not contain a battery

Alarm message via Modbus if a phase fails.

Alternatively, rotating field monitoring

In the event of a phase failure: no rotating field -> alarm message.

Function of the data logger/data memory?

Select measured values manually from the available selection list.

Prerequisite: A microSD card is available to store the data.

Application: transformer station

Temperature monitoring of transformer

Alarm trigger, e.g., switch
Alarm suppression
e.g. during maintenance work

Klemmenblock

LadspLrits, saws E3

Hizdders pannungseeileilun o =
Linz 20004 MELS it Hekranyizn
Einspeisung P, ANJAN0S A

Inkl Regel uné Sieverangsiechnic
i DAk R

Ineustiios Kompers stioreiod
“amar Line Pus” 1E0WRA

e e
weriun und Ube diogung aler

telavanten
Staton

Dier. der izl sten

AT Ladepunit

Trate I
120K
i OGP W
S B

AC Lagepunke

— T et AWavn 2 ARy
» N [t Prizod
Ny g
G :
. A
b
e 211 miLd
: = vy
: 20008 Mittelsparnung |! Weidsschaliam
" e HEY
B
BK211
(T S Kompakt- =
" (= schaltanlage 2
I H 4
' =1 g o
] — g
>0 g -
— — AT Latsoune
 Morkde V Madule ) . e

Servicetechniker
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NSOAFTI 16 11 85mm’
o -F123
) Do1/EA 10 .P1
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Application Limit value exceeded Power quality EN50160
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If the limit value defined in EN50160 for a single harmonic is exceeded,

the corresponding harmonic is completely colored in the bar graph.
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8 Technical data MPFC-EM
Device type: MPFC-EM
Supply voltage AC OPTION: DC supply voltage
L Phase - Neutral: 90 - 317 V AC + 40-240V DC
(+/- 10%) - (+/-10%)
Phase - Phase: 155-550V AC
(+/- 10%)
Overvoltage category CAT Il Overvoltage category CAT Nl
IEC/EN/UL/CSA 61010-1 Phase - Neutral: &lt; 300V AC IEC/EN/UL/CSA 61010-1 40-240V DC
(VDE 0411-1) Phase - Phase: &lt; 519V AC (VDE 0411-1)
CAT Il
Phase - Neutral: 300 — 317V AC
Phase — Phase: 519 —550V AC
Rated impulse voltage CAT Il 4 kV Rated impulse voltage CAT Il 4 kV
CAT 1 2.5 kV
Power consumption max. 9 VA (90 VACLN) to Power consumption max. 9 VA
55 VA (550 V AC LL)
Max. current consumption 100 mA Max. current consumption 225 mA
Fuse protection Line 10 Fuse protection 10
protection
Frequency range 45 - 65 Hz Internal fuse Type T3.15 A /400 DC

according to IEC 60127-2

Digital input 2 x DI

Digital input 2 x DI

DI1.1/1.2
DI2.1/2.2

90-250V ACLN

DI1.1/1.2
DI2.1/22

40-240V DC

Voltage measurement

Measuring range

40 - 600 V ACTRMS

UL3 Direct measurement 40-600 V AC TRMS

uL2 or via voltage transformer -&gt; VT ratio adjustable up to 5000
ULl

UN

Response threshold 35V ACTRMS

Fuse 10

Sampling frequency

6.4 kHz (128 samples/period)

Power consumption

0.2 VA

Impedance

3 MOhm / phase

Current measurement CT

Only via external current transformers for energy monitoring
With reinforced insulation according to IEC 61010

Measuring range

10.0mA-6.0A

Continuous overload

10

Overload for 1 second

120 A (sinusoidal)

Sampling frequency

6.4 kHz (128 samples/period)

Power consumption

1VA
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4-phase current Only via external current transformers!
measurement (x/1A); (x/5A)
L4
K4
L3
K3
L2
K2
L1
K1
Measurement accuracy Measuring voltage: +/- 1
Measuring current: +/- 1%
Measurement category CAT IV: £300V AC
IEC/EN/UL/CSA 61010-2-030 | CAT Ill: > 300V ACto 600V AC
(VDE 0411-2-030)
Alarm outputs Multi-use outputs
12 1 or 2 potential-free 23 1 or 2 potential-free
changeover contacts N/O normally open
32 (depending on configuration) 43 contacts

Switching capacity (resistive
load): 250 V AC/5A according to
UL

Duty cycle 100%

(depending on configuration)

Switching capacity
(ohmic load):

250V AC/5A according to
VDE

400V AC/1A according to
VDE

48V DC/1A according to
VDE

110V DC/0.2A according
to VDE

Duty cycle 100%

Relay outputs OPTION | IEC61850

Power max. 10A ETH1 Transmission rate:
C1 Common supply ETH2 100 Mbit/sec
S1-6 Switching capacity

S1-12 (ohmic load):

250V AC/5A according to VDE
400V AC/1A according to VDE
48V DC/1A according to VDE
110V DC/0.2A according to VDE

Switching capacity

(ohmic load):

250V AC/5A according to UL
30V DC/5A according to UL

Duty cycle 100% up to
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45°C ambient temperature
Duty cycle 50% up to
50°C ambient temperature

Modbus RTU interface Analog input

A(+)/GND/(-) B Modbus RS485 (standard) External temp Only for 22k NTC
Slave External temperature
Transmission rates: 1200; 2400; sensor

4800; 9600, 19200; 38400;
57600, 115200 baud

Internal temperature measurement

Under the housing cover Type: NTC 22k
Accuracy: +-3 °C
General
Ambient temperature Operation: -20 °C—-45 °C Cutout 138x138 (+0.5) mm
Storage: -40 °C—85 °C
Humidity Range: 0% — 95% Dimensions 144 x 144 x 90 mm
Condensation: Not permitted
Altitude Up to 2000 m above sea level Weight Approx. 0.85 kg
Degree of contamination 2
Protection Front: IP50 Housing Front: Plastic device
Front with full-view door and housing (UL94-VO),
seal: IP54 rear: metal
Rear: IP20
Protection class 1
OPTIONS Data logger / HS code 90303200
L Event recorder
Connection values Screw terminals, pluggable, max. 2.5 mm? Cross-section:
2-pole terminal Fine-stranded conductors with ferrule: 0.2 — 2.5 mm?, AWG 24-12
4-pole terminal
2 conductors of the same cross-section, flexible with 0.5-1.0 mm?, AWG 30-16
4-pole terminal TWIN ferrule with plastic sleeve:
8-pin terminal
Single-wire conductors with ferrule: 0.2 — 2.5 mm?, AWG 24-12
3-pin terminal
2-pole terminal Stripping length: 7 mm
7-pin terminal
6-pin terminal Tightening torque: 0.5-0.6 Nm
3-pin terminal
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2-pin terminal
7-pin terminal
6-pin terminal

Connection values for external temperature sensor interface

Cross-section:

2-pin terminal
Ext. 1
Ext. 2

Fine-stranded conductors with ferrules:
Single-wire conductors with ferrule:
Stripping length:

Tightening torque:

0.2-1.0mm?, AWG 30-16
0.2 -1.0mm?, AWG 30-16
5mm

0.3

Connection values Modbus interface

Cross-section:

3-pin terminal
A(+)/GND/(-) B

Fine-stranded conductors with ferrules:
Single-wire conductors with ferrule:

0.2 — 1.0 mm?, AWG 30-16
0.2 — 1.0 mm?, AWG 30-16

Stripping length:
Tightening torque:

5mm
0.3

Measured

The following measured values are available for
each phase individually and as a total value:

Voltage phase — neutral,
voltage phase — phase,
Voltage fundamental wave,
Current,

Current fundamental wave,
Thermally damped current
active power,

Reactive power,

Individual harmonics as bar chart
and tablein %,

frequency,

operating hours of the device,
operating hours of compensation stages,
switching cycles

Compensation stages,

Internal temperature,

External temperature,

Average power factor,

Maximum values:

apparent power, Voltage,
Thermally damped active power Current,
Reactive power missing to control target, temperature,
Cos phi, THDU,
Power factor, TDUI,
tan phi, Reactive power inductive / capacitive
Phase shift, Active power import/export
THD U,
THD I,
9 Service

The device undergoes various safety tests before delivery and is marked with a seal. If a device is
opened, the safety tests must be repeated. A warranty is only provided for unopened devices.

If you have any questions that are not answered or described in this manual, please contact the
manufacturer. Please have the following information ready when contacting us:

e Device name (see type plate)
e Serial number (see type plate)
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e Contents of system info
e Measuring voltage and supply voltage
e Detailed description of the fault

9.1 Device defective

Before returning defective measuring devices to the manufacturer for inspection,
contact the manufacturer's support team.
Send the device for inspection to the following address, quoting the RMA number assigned to you:

BELUK GmbH | Taubenstralle 1 | 86956 Schongau

9.2 Maintenance

! WARNING

Warning against Opening, dismantling, or unauthorized manipulation of the device beyond
unauthorized tampering or | the specified
improper use of the mechanical, electrical, or other operating limits may result in property
device. damage or injury, including death.

Only qualified electrical personnel may work on devices and their
components, assemblies, systems, and electrical circuits!

Always use your device or component as described in the accompanying
documentation.

I NOTE

Care and cleaning of the display:

The use of water or other solvents, such as denatured alcohol, acids, or acidic agents on the front cover or
display, may damage or destroy the device during cleaning.

Water can penetrate the device housing and destroy the device.

Clean the device, the front film, or the display with a soft cloth. For heavy soiling, use a cloth moistened
with clear water. Clean the front film and the display, e.g., of fingerprints, with a special LCD cleaner and a
lint-free cloth.

Do not use acids or acidic agents to clean the device.

9.3 Disposal
Please observe national regulations for the disposal of the measuring device!

If necessary, dispose of individual parts according to their nature and existing country-specific
regulations, e.g. as

e electrical waste
e plastics
e metals

Commission a certified disposal company to scrap the device.
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