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4

Energy management and energy efficiency are part of the industry 4.0. Implementing these activities
requires data acquisition and the capacity of switching loads. MMW multimeters and analyzers and
PFW Power Factor Automatic Controllers enable the measurement of electrical quantities, reactive
energy consumed in industrial, commercial and residential processes and load control.

With connectivity, integration of the measurements and control of the electrical quantities, it is possible
to optimize processes, speed up troubleshooting and consequently reduce costs of the supervised

systems.
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Connectivity

For interconnection with power management and control systems, the MMW multimeters and analyzers and PFW automatic

power factor controllers have an RS485 port with Modbus-RTU communication protocol and configurable digital inputs and
outputs.

In addition to management, the MMW and PFW allow assessing the electric energy quality. Such analysis can be done by

means of the records or the quick view of voltage, current, power, demand, electric energy and harmonics up to the 51st order,
in addition to screens with phasor diagram, waveform and bar graph of harmonics.

PFW or MMW

Serial Device - 1

\
‘ﬁ @)

o

Ethernet

Ethernet
Ethernet

WEG RS485-ETH-N
Converter

Suggestion of architecture for remote access with WEG equipment for energy management.

Note: the software and connectivity system are not part of the equipment scope of supply.
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MMW - Multimeter | "

RELIABILITY, SAFETY
AND MANAGEMENT OF THE
ELECTRICAL INSTALLATIONS

The MMW family of multimeters and energy analyzers reads and calculates electrical quantities. The
energy analyzer, besides being a multimeter, also monitors, analyzes and controls an electrical system.
It is suitable for advanced applications such as energy measurement, recording of electrical parameters,
programmable digital inputs and outputs.

It allows viewing and recording current, voltage, power factor, power, demand, energy and harmonics,
including the minimum and maximum values of such guantities.

For integration and communication with other systems, it has digital inputs and outputs, alarm relays
and RS485 isolated serial port with Modbus-RTU protocol.

General Characteristics

Direct and reverse energy measurement; Memory for 1,920 records of hourly parameters, 240 daily
Internal temperature sensor; parameters and 36 monthly parameters for local reading or
Configurable digital inputs and outputs; export via communication network;

Phasor diagram; waveform and bar graph of harmonics; Simple and easy parameter setting via front keys or
Calendar and real-time clock; remotely using the parameter setting application and WEG
Programmable password to access the keyboard and converters;

parameter setting; Phase sequence and phase loss identification and current
Communication with RS485 isolated serial output, and voltage presence indication;

Modbus-RTU protocol; Energy measurements can be separated into two
Identification on the display of the activated alarms; different periods;

Pluggable connecting terminals for easy maintenance; Connections to single-phase or three-phase star (8F + N)
Reading of Cos ¢ and power factor; systems or three-phase delta (3F) systems.

6 | Multimeter and Automatic Power Factor Controller
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Benefits and Advantages

Robustness for Momentary Overloads
L1

The MMW current inputs withstand current surges up to 100 A Lo
for 1 second. This feature increases the safety of the installation L3
by avoiding interruption/burning of the current circuit on the 9 . N
equipment. Current Current
transformer transformer
(CT)-output 5 A (CT)-output 5 A
Momentary Momentary
overload overload
100 A/1 sec 100 A/1 sec

.
B s EIITICH

Data Collection and Power Management

With the digital inputs available you can:
Collect consumption data of gas, water or any pressure or flow measurement device with a pulsed digital output.
Quantify production through a limit switch or dry contact of a proximity sensor.
Associate total consumption of energies spent in the process and calculate the cost of used energy per produced unit.

o s s
Water
Gas measurement
___;__ measurement e}
| MMwW
x| :
-
] Distribution LRS485
‘ panel I Modbus-RTU
TCP/AP WEG RS485-ETH-N
E Converter
TCP/IP
|
Ethernet |Network '

Modbus
[
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Benefits and Advantages

Energy Measurement with 2 Different Power Supplies

For an industry powered by 2 different energy sources, for example a transformer and a generator, it is necessary to measure
the energy supplied by the generator and by the transformer separately. The MMW has a GEN input that is enabled when the
generator is turned on. That allows setting tariff 2 available on the device to measure the energy delivered by the generator and
identifying the effective cost of the produced energy. Tariff 1 measures the energy consumption provided by transformer 1.

Generator

Transformer 1 @

MMW
TCP/IP
SCS
AN
RS485 Ethernet " “
’ Network
Modbus-RTU Modbus %

. ‘ "
WEG RS485-ETH-N
Converter

Analysis of the Electric Energy System

. ~
Measure-=Harmonics->V1 % Measure->Signals->V2-12

20 % 150.0v
3.0A
15 %
10 %
5 %
1 11 21 31 a1 51
*| 3% mm V2% | =
M A - ",

The view of the harmonics in the electrical system enables an analysis and consequent corrective action, if necessary.
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Benefits and Advantages

Demand Management

The recording of demands allows evaluating a tariff reclassification or load rearrangement in order to improve the load factor of

the industrial consumption unit.
The recording of the demand is done with a real-time clock;
You can adjust the demand calculation period between 1 and 60 minutes;
Monitoring of P, Q, S and | and recording of the average values for each demand period;
Monthly recording of the maximum demand values;
Recording of demand in 4 months.

. n - .
Meters Alarms Analysis + Measure->Demand->Curmr. month->Current
Instantanaous ! :

Demand 1 manth ago
Phasor diagram 2 months ago Phase 2 g1 A
Signals ) 3 months ago . 13:20:50 - 11110112
Harmonics V2 50 & Phase 3 49 A
14:20:59 - 081012
Total 156 A
vi 2200 v 5.0 & 09:14:59 - 12/10/12

i reis ¥ 17:22) . )

Storage of Measured and Calculated Values

It allows assessing the performance of the electrical i Maters->T1->Imp. active 1

installation by analyzing minimum, maximum or

average parameters recorded on the device. Able to Curr. hour

record different parameters on the device memory: Prev. hour K'Wh

. Curr. day kWh

68 hourly records for 1,920 hours;
68 daily records for 240 days; Prev. day K

’ Curr. month kWh
68 monthly records for 36 months; Erev. month 439 521 KWh
16 different demand records for 4 months;
50 alarm records.

% P

Multimeter and Automatic Power Factor Controller
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Overview of the Line

.

o |
o |
=3

General characteristics

MMW - Multimeters and energy analyzers

cetl el rrx (Gesses
Reference MMWO03 MMWO03-CH MMWO03-M22CH MMWO03-M22CHB
Function Multimeter Multimeter Energy analyzer Energy analyzer
Material code 14386964 14386967 14387019 14387025
. Dimensions - W x H x D (mm) 96 x 96 x 80 96 x 96 x 80 96 x 96 x 80 96 x 96 x 80

2’:::122;‘;‘:&03 Degree of protection” P40 (front) P40 (front) P40 (front) P40 (front)

Display type 7-segment display 7-segment display LCD LCD
Configurable password to access the keyboard Yes Yes Yes Yes

Voltage (V); current (1); frequency (F) Yes Yes Yes Yes

Direct and reverse energy measurement - Yes Yes Yes
O e T -

Total harmonic distortion (THD) and

individual harmonic distortion (HD) of - Only THD up to 31st Yes (HD up to 31st) Yes (HD up to 51st)

voltage and current
Recording of active energy (kwh) consumed - Yes Yes Yes
Modbus-RTU communication RS485 port - Yes Yes Yes

Alarm relay - 2 2 2
Alarms

Temperature alarm - - - Yes
Programmable digital inputs and outputs - - 2and 2 2and 2
Recording (memory) of the demand values last 3 months - - - Yes
Recording (memory) of alarms - - - 50
Recording (memory) of electrical quantities and alarms - - - Yes
Calendar and real-time clock - - - Yes
Phasor diagram; waveform; harmonics bar graph - - - Yes
CE certification Yes Yes Yes Yes

Note: 1) The degree of protection of the device is extended to IP66 by installing the MBN96X96 silicone membrane accessory code 14432877.

10 | Multimeter and Automatic Power Factor Controller
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The device can be set locally with the keypad or remotely using the appropriate configuration applications for each product.
Preferably, the connection between the device and the computer should be done through a WEG converter.

For a USB/RS485 connection you must use WEG USB-RS485-N converter, and for an RS485/Ethernet connection you must
use WEG RS485-ETH-N converter. For details on these accessories, see page 37.

The table and diagram below show the parameter setting application and an example of interconnection for parameter setting.

Model Parameter setting application
MMWO03 Not applicable - direct on the device keys
MMWO03-CH

WPM-MMWO03CH
MMWO03-M22CH
MMWO03-M22CHB WPM-MMWO03CHB

RS485 L4 USB

WEG USB-RS485-N
Converter

oees 02

-

Gees o

Ethernet
Modbus

RS485
Modbus-RTU

WEG RS485-ETH-N
Converter

Geasos

Parameter setting of the MMW using the USB/RS485 converter or the RS485/ETH-N converter.

Electrical Quantities and Interfaces Available

Description MMWO03 MMWO03-CH MMWO03-M22CH MMW03-M22CHB
Phase-Neutral (L-N) and Phase-Phase (L-L) Voltage Yes Yes Yes Yes
Current per phase, total current (I), neutral current (IN) Yes Yes Yes Yes
Frequency (F) per phase Yes Yes Yes Yes
Phase sequence and phase loss Yes Yes Yes Yes
Programmable 4-digit access password Yes Yes Yes Yes
Cos ¢ by phase and Cos ¢ of the system No Yes Yes Yes
Power Factor (PF) per phase and Power Factor (PF) of the system No Yes Yes Yes
Active power (P), reactive power (Q), apparent power (S) per phase and total No Yes Yes Yes
Total active energy - direct and reverse (kWh) No Yes Yes Yes
Total reactive energy (capacitive and inductive) - direct and reverse (kvarh) No Direct Direct Yes
Total THDv distortion and individual DHv distortion of voltage (%) per phase and total No (SS?OT;DS\;) 83'{;;2‘6 Up to 51st
Total THDi distortion and DHi of current (%) per phase and total No (3;%2412{) (Sgltﬁ]-al-:[;lt) Up to 51st
Programming of kWh energy measurement in different periods (tariff characterization) No 1 period 2 periods 2 periods
Programming of maximum and minimum alarms of V; I; F; Cos ¢; PF; THDv; THDi; P; Q; S No Yes Yes Yes
Recording of maximum and minimum values of V; I; F; Cosg; PF; THDv; THDi No Yes Yes Yes
Isolated RS485 communication port Modbus-RTU protocol No 1 1 1
Relay output for alarms No 2 2 2
Total active demand (kW) No Yes Yes Yes
Reactive demand (capacitive and inductive) (kvar) No No Yes Yes
Total apparent demand (kVA) No No Yes Yes
Programmable digital input and output No No 2/2 2/2
Calendar and real-time clock No No No Yes
Hourly, daily and monthly record Demand, I, P, Q; S; Cos ¢; PF; IN; F; DHv, DHi No No No Yes
Alarm record V; I; P; Q; S No No No Yes
Voltage and current phasor diagram No No No Yes
Current and voltage waveform No No No Yes
Individual harmonics table and bar graph No No No Yes
Temperature monitor and alarm No No No Yes

Multimeter and Automatic Power Factor Controller | 11
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Function Identification on the Front of the Device

MMWO03
1,2, 3, 4,5 - 7-segment indicators
66000 on [eg 6,7, 8 - Voltage ON/OFF LEDs (V1, V2, V3)
‘1; g 1 9, 10, 11 - Current ON/OFF LEDs (I1, 12, 13)
12 - Phase sequence error (SEQ)
1‘: g 3 13, 14, 15 - Voltage indicators
16, 18, 20, 22 - "Kilo" (k) indication LEDs
00 17, 19, 21, 23 - "Mega" (M) indication LEDs
no 3 5 b1 8
24 - Right key
BO 4 oM - Left key
on o o 27 - Down key
5
H 7
MMWO03-CH
) 1,2, 3, 4, 5 - Indicators with 7-segment display
0006000 On [eq 6, 7, 8 - Phase ON/OFF (L1, L2, L3)"
d o —1 o b 9 - Alarm actuated
o oo 10, 11 - Alarm relays actuated
30 ) O 1 12 - Phase-neutral voltage (VL-N)
e o 13 - Phase-phase voltage (VLL)
O 7 o T 14 - Current (1)
20O O M
! o 7 y 15-Cos ¢
- - 16 - Power Factor (PF)
00 4 on - 17 - Active power (P)
o - o o 18 - Reactive power (Q)
%0 5 o1 | o 19 - Apparent power (S)
L loxw 20 - Total harmonic distortion (THD)
oo 21 - Demand (Dem)

22 - Capacitive reactive power phase 1 — Qcap 4k

23 - Capacitive reactive power phase 2 — Qcap -+

24 - Capacitive reactive power phase 3 — Qcap 4+

25 - Total capacitive reactive power — Qcap -

26 - Maximum value (Hi)

27 - Minimum value (Lo)

28, 30, ...36 - Reading in Mega (M)

29, 31, ...37 - Reading in Kilo (K)

38 - Right key. Key to navigate the menus and enter the submenus and move
across the digital indicators

39 - Up key. Key to navigate the menus and change numeric values

40 - Left key. Key to change menus, return to the previous menu and confirm
selected values

41 - Down key. Key to switch menus and change numeric values

Note: 1) If L1, L2 and L3 (points 6, 7 and 8):
- Blink simultaneously and very slowly = error in phase sequence;

- One or more blink slowly (0.5 sec) - no voltage,
- One or more blink fast (0.2) - current loss.

12 | Multimeter and Automatic Power Factor Controller
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Function Identification on the Display

MMWO03-M22CH

1 - Voltage and current presence indicators
2 - Symbol of error in the phase sequence

| I
e

r_m | W" a5 3 - Communication enabled
Pl CPRT U o B

. 4 - Output relays actuated

: | v |.l
%@E%ﬁﬁﬁ%ﬂm | - :' 5 - Alarm actuated

$i——t ™ 6 - Pulsed output enabled
A . ” E E E E b 7 - Energy type indicated on the display

:lgl | . 8- Type of actuated counter
sy T E E E E mm 9 - Indicates the period in which the counter shown on the dispay is
P— ,..; 10 - Indicates the energy type on the display, counters and parameter
1 = _:: E E E E u setting

= IH ¥ Mum. 4

11 - Shows which submenus are on the display

12 - Indicators of measurements, maximum and minimum, demand and
their units

13 - Keys to navigate the menus and submenus and change numeric values

MMWO03-M22CHB
1 - Navigation menus

s 3 2 - Phase-Neutral Voltage (L-N) of the three phases
i1} e e T——— 3 - Current on the three phases
. ' 4 - Voltage and current presence indicators
e v 2200 vin 5.0 & @ 5 - Connection type of the electrical system
v 2200 wle 50 & 6 - Alarm status
7 - Temperature alarm
v 2200 vim 50 » 8 - Alarm relay 1 or 2 actuated
9 - Pulsed digital output actuated
@ i 3’ W J-ﬂ& ‘-"-’h"'l"'- il ‘?ZJ i 10 - Digital output actuated
I 11 11 - Communication enabled
Srﬁr"if)'-ﬂr-'gr"lm’l 12 - Clock
® @ @ @ @ . 13 - Cancel an action or return to the previous menu
14 - Left key
15 - Up key
16 - Down key
17 - Right key

18 - Access the submenu, save or change configuration parameters

Multimeter and Automatic Power Factor Controller | 13
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MMWO03
. ko L k, I, k
NI N V3 V2 Vi1
o O I [
000000 o 0 0 0
[Eg
MMWO03
AcedE v
Un
~

I3, Ks, I2- K2; I1- K1 - Current measurement input
N, V3, V2, V1 - Voltage measurement input
Un - Power supply of the MMWO03

MMWO03-M22CH

Kol Ky by Ky g out1 out2
A T
‘ ° i

C
...... o o0

[iiEg

MMW03-M22CH

ACEOER

Ki, I, K2, I2, Ks, Is - Current measurement input

V1, V2, V3, N - Voltage measurement input

Un - Power supply of the MMWO03-M22CH

OUT1-NO, C; OUT2-NO, C - Alarm output relays 1 and 2
D-, GND, D+ - RS485 communication port

DI1, GND, DI2, GND - Digital inputs 1 and 2

DO2-, DO2+, DO1-, DO2+ - Digital outputs 1 and 2

14 | Multimeter and Automatic Power Factor Controller

MMWO03-CH
| |
ﬁa Iﬁz ﬁ‘ N V3 V2 Vi
[ O o A | | | |
coo0 o000 o o 0 o‘
o
[T AGA
MMWO03-CH
AcedE

I3, Ks, I2- K2; I1- K1 - Current measurement input

N, V3, V2, V1 - Voltage measurement input

Un - Power supply of the MMWOQ03-CH

OUT1-NO, C; OUT2-NO, C - Alarm output relays 1 and 2
D-, GND, D+ - RS485 isolated communication port

MMWO03-M22CHB

Kol ko kgl outl out2
ﬂu ﬂu ﬁ NO T T NO
‘ 000000 ‘ 0000
T
MMW03-M22CHB
Energy Analyzer ﬂ
AceOZ
oooonon (Zggggijgiw
R A A T T T T
[siele]
PZ>5009 Vi Vv2 V3 N
T 238N
= FVF
noo o o
U, £85.300V,c0c CAT I
0o Vo 21,300z (L-N) CAT —
NZ= 2500V (L) Y
] o 1OMA B u,

Ki, 1, K2, I2, Ks, Is - Current measurement input

V1, V2, V3, N - Voltage measurement input

Un - Power supply of the MMWO03-M22CH

OUT1-NO, C; OUT2-NO, C - Alarm output relays 1 and 2
B, GND, A, DO1-, DO1+, DO2-, DO2+ - RS485
communication port and digital outputs 1 and 2

DI2, GND, DI1 - Digital inputs 1 and 2
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3F + N (4 Wire) Connection - Star

MMWO03 / MMWO03-CH / MMW03-M22CH / MMW03-M22CHB

V1 V2 V3 N Ko kel kg g
o0 00 o0 0000
V1 V2 V3 N T P P P S
= ) o) o) &) 000000
L1 = L1 =J J
L2 3 L2 —
L3 = L3 =
N N
Measurement with 3 PTs and 3 CTs Direct measurement of voltage and current with 3 CTs
Vi V2 V3 N K ok b kg g
o o o o0 o 00000
V1 V2 V3 N Ko ok by kg g
e o o o o 00000
U = L Q
L2 L2
L3 — L3 ==
N N

Measurement with 3 PTs and 2 CTs (ARON)

(Valid for MMWO03-M22CHB)

Direct measurement of voltage and current with 2 CTs (ARON)
(Valid for MMWO03-M22CHB)

3F (3 Wires) Connection - Delta

MMWO03 / MMWO03-CH / MMW03-M22CH / MMW03-M22CHB

V1 V2 V3

N kolok 1
Vi— V27 V3 N K=k~
Q Q o o o000

ko ko

ksl
o0

Vi V2 V3 N ki ok Lok g

{Vﬂi\/QiVSiNW k1|1k2|2k3|37

e} ) ) 8] o000 00 =
L1 =J L1 Lo
L1 = L1 =
L2 L L2 —
L3 L3

Direct measurement of voltage and current with 3 CTs

Note: valid for MMWO3-M22CHB.

Measurement with 2 PTs and 3 CTs

Multimeter and Automatic Power Factor Controller
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Digital Input and Output Wiring Diagram

DI/DIN GND

e

Digital input

Alarm Output Relay Wiring Diagram

COM

NO

Load

Alarm output

Multimeter and Automatic Power Factor Controller

DO (+)

DO ()

It is necessary to

use an external

source of direct
current 5-30 V dc

Digital output

Phase L1

Load

Phase L2

Phase L3

Neutral

Auxiliary
contact

Acoustic
alarm

out1

tNO

Y.

NO

out2

| S

v

Suggested connection of the alarm output
relays OUT1 and OUT2 (alarm)
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Identification - “
! lo"‘_ :E___uno. ) ELLLLED
Reference MMWO03 MMWO03-CH MMWO03-M22CH MMW03-M22CHB
Function Multimeter Multimeter Energy analyzer Energy analyzer
Product code 14386964 14386967 14387019 14387025
CE certification Yes Yes Yes Yes
Dimensions W x H x D (mm) 96.8 x 96.8 x 80 96.8 x 96.8 x 80 96.8 x 96.8 x 80 96.8 x 96.8 x 80
7-segment display Available Available - -
LCD display - - Available Available
Supported language - English English English
Battery - - - Available
Real-time clock = = = Available
Password protected Available Available Available Available
Current transformer (CT) adjustment range 1...5,000 1...5,000 1...5,000 1...5,000
Voltage transformer (VT) adjustment range 1...5,000 1...5,000 1...5,000 1...5,000
Measurements - V, I, F, Cos ¢, PF, P, Q, S, THD OnlyV, I, F Available Available Available
General Power factor reading range - 0.5i to 0.8¢ 0.5i to 0.8¢ 0.5i to 0.8¢
Demand period - 1-60 minutes adjustable | 1-60 minutes adjustable | 1-60 minutes adjustable
Connection type 3P4AW, 3P3W 3P4W, 3P3W 3P4W, 3P3W 3PAW, 3P3W, Aron
Measurement in the 4 quadrants Available Available Available Available
Number of measurements in the period 256 256 256 512
Data refresh rate 1s 1s 1s 1s
Electrical system type TT, TN, IT TT, TN, IT TT, TN, IT TT, TN, IT
Phasor diagram - - - Available
Waveform - - - Available
Min/max/demand values e Available Available Available
(except demand)
Number of tariffs - 1 2 2
Multi sub tariffs (peak, day, off-peak) - - - Available
Energy measurement Energy meter 10 phase = Available Available -
Energy meter 20 phase - Available Available Available
Recording of measured energy - Available Available Available
Measuring range 10mA-6AAC 10mA-6AAC 10mA-6AAC 10mA-6AAC
Overvoltage category 300V Catll 300V Cat Il 300V Catll 300V Catll
Current Surge voltage measurement 2kV 2 kV 2 kV 2 kV
measurement -
input Consumption <0.2VA <0.2VA <0.2VA <0.2VA
Intermittent overload 100A for 1s 100 A for 1s 100 A for 1s 100 A for 1s
Signal sample between 45 and 65 Hz 12.8 kHz 12.8 kHz 12.8 kHz 25.6 kHz
Overvoltage category 300V Catlll 300V Cat Il 300V Cat lll 300V Cat Il
Measuring range L-N 5-300Vrms 5-300 Vrms 5-300 Vrms 1-300 Vrms
::)(:tais%erement Measuring range L-L 10-500 Vrms 10-500 Vrms 10-500 Vrms 2-500 Vrms
input Frequency measuring range 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz
Consumption <0.1VA <0.1VA <0.1VA <0.1VA
Signal sample between 45 and 65 Hz 12.8 kHz 12.8 kHz 12.8 kHz 25.6 kHz
Voltage and current harmonics - Up to 31st Up to 31st Up to 51st
eMn‘:arZ‘;':nm;;';i;‘” THD-voltage in % » Available Available Available
THD-current in % - Available Available Available
Running time (operating time of the load in hours) = Available Available Available
O In the tim.e (time of operation of the meter in hours) - Available Available Available
B - Available Available Available
(number of interruptions due to power outage)
Total active power - Class 0.5 Class 0.5 Class 0.2
Total reactive power - Class 1 Class 1 Class 1
Total apparent power - Class 0.5 Class 0.5 Class 0.2
Total active energy - Class 0.5 Class 0.5 Class 0.5
FrrTioh Total reactive energy - Class 2 Class 2 Class 2
EC 61557-12 Frequency - Class 0.1 Class 0.1 Class 0.05
Accuracy Current - Class 0.5 Class 0.5 Class 0.2
Neutral current (calculated) - Class 0.5 Class 0.5 Class 0.5
Voltage - Class 0.2 Class 0.2 Class 0.2
Power factor - Class 0.5 Class 0.5 Class 0.5
THDV, THDI - Class 1 Class 1 Class 1
e oy |Total active eneray - Class 0.5 Class 0.55 Class 0.25
&?Zgggg?s Total reactive energy - Class 2 Class 2 Class 2

Note: 1) The accuracy of the measurements of the MMW + CT and/or PT set depends directly on the accuracy of the CTs and PTs used.

Multimeter and Automatic Power Factor Controller
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Mechanical properties

Identification :
Bl o
B _ aeo0 Goesoe
Reference MMWO03 MMWO03-CH MMWO03-M22CH MMWO03-M22CHB
Number of outputs (dry contact) - 2 pieces 2 pieces 2 pieces
Type - NO (SPST) NO (SPST) NO (SPST)
ﬁ:‘;’"{g outpUt iy taximum operation current . 10A (AC)/5A (DC) 10A 5A
Maximum operation voltage - 250V ac/30Vdc 250V ac 250V ac
Maximum operation power - 1,250 VA / 150 W 1,250 VA 1,250 VA
Number of inputs = = 2 pieces 2 pieces
. Minimum frequency and time = = 100 Hz, 10ms 100 Hz, 10ms
Inputs and Digital inputs -
outputs Input signal type - - Dry contact Dry contact
Insulation level - - 5,000 Vrms 3,750 Vrms
Number of outputs - - 2 pieces 2 pieces
Type = = Transistor Transistor
Digital Operation voltage range - - 5-30Vdc 5-30Vdc
outputs Rated current 50 mA 50 mA
Insulation level - - 5,000 Vrms 3,750 Vrms
Minimum frequency and time - - 20 Hz, 50ms 20 Hz, 50ms
AC 85-300V 85-300V 85-300V 85-300V
Voltage
DC 85-300V 85-300V 85-300V 85-300V
Power supply . AC <6VA <6VA <4.5VA <3VA
Consumption
DC <3W <3W <2W <25W
Frequency 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz
Hourly recordin = = = AT BX(EE
v 9 different parameters
Min./max./ave. Daily recording ) : B 240 hours x 68 different
averages parameters
Records in the memory Monthly recording ) : : 36 months x 68 different
parameters
4 months x 16 different
Demand - - -
parameters
Alarm recording/records - - - 50
Protocol = Modbus-RTU Modbus-RTU Modbus-RTU
Baud rate . 1,200-57,600 bps 1,200-57,600 bps 2,400-115,200 bps
o adjustable adjustable adjustable
OOt Parity - Even, odd, none Even, odd, none None
Stop bit - 1 1 1
Address - 1-247 1-247 1-247
Insulation - 2,750 Vrms 2,750 Vrms 2,750 Vrms
Weight (g) 272 296 378 404

Protection rating

Front IP40 / rear IP20
(IP66 with accessory)

Front IP40 / rear IP20
(IP66 with accessory)

Front IP40 / rear IP20
(IP66 with accessory)

Front IP40 / rear IP20
(IP66 with accessory)

EN 61000-4-8, EN 61000-4-11

Mounting type Panel door Panel door Panel door Panel door
Power supply, | cable 2.5 mm? - 14 AWG 2.5mm2 - 14 AWG 2.5mm? - 14 ANG 2.5mm2 - 14 AWG
voltage,
curregll1t Wire 4 mm2-12 AWG, 4 mm212 AWG, 4 mm2-12 AWG 4 mm2-12 AWG,
Cable cross_-section output relays 2x1.5 mm?-2x16 AWG 2x1.5 mm?2-2x16 AWG 2x1.5 mm?2-2x16 AWG 2x1.5 mm?-2x16 AWG
for connection Diaital 10 Cable 1.5 mm2-16 AWG 1.5 mm2-16 AWG 1.5 mm2-16 AWG 1.5 mm?-16 AWG
ng485 ' Wire 1.5 mm2-16 AWG, 1.5 mm2-16 AWG, 1.5 mm2-16 AWG, 1.5 mm?-16 AWG,
2%0.75 mm2-2x18 AWG | 2x0.75 mm2-2x18 AWG | 2x0.75-mm?2x18 AWG | 2x0.75 mm?2-2x18 AWG
. Operating temperature -20 to +60 °C -20t0 +70 °C -20t0 +70 °C -20t0 +70 °C
E::gﬁ::::"t Storage temperature -30 0 +80 °C -30 10 +80 °C -3010 +80 °C -30 10 +80 °C
Non-condensing relative humidity Max. 95% Max. 95% Max. 95% Max. 95%
According to IEC 61010-1 300V ac cat. I 300V ac cat. Il 300V ac cat. Il 300V ac cat. Il
Electromagnetic
Compatibility EMC - EMI  [EN 55011/A1:2010, EN 61000-4-2, EN 61000-4-3,
EN 61000-4-4, EN 61000-4-5, EN 61000-4-6, Yes Yes Yes Yes

18 |
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Dimensions (mm)

MMWO03 / MMW03-CH / MMW03-M22CH / MMW03-M22CHB

7.0

96.8 N
65.0

96.8
89.6
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PFW - Automatic Power Factor Controllers

RELIABILITY, SAFETY
AND MANAGEMENT OF ELECTRICAL
INSTALLATIONS

The PFW is an automation device for permanently monitoring the reactive power of the installation and
controlling the power factor. This control in the PFW is done by connecting and disconnecting steps of
capacitors. Therefore, the Automatic Power Factor Controller enables the power distribution system to
operate at maximum efficiency by reducing the reactive power. In addition, it informs electrical
parameters such as: current, voltage, power, energy, demands and maximum and minimum values.

General Characteristics
Switching of capacitors and reactors with 8 to 24 control
steps available.
Applicable to balanced and unbalanced systems.
Ability to "learn" and record the reactive powers of the
steps. No parameter setting of each one required.
Dynamic step monitoring - DCM that speeds up
maintenance and increases reliability in power factor
correction.
Ability to "learn" and check the current and voltage
connections making it easy to correct such connections.
Multiple reactive power compensation modes.
Option to create 2 reading periods of electrical parameters
using the available digital input.
Internal temperature sensor.
Recording of the switching cycles and actuated times of
the steps.

20 | Multimeter and Automatic Power Factor Controller

Configurable step discharge times.

Direct and reverse energy measurement.

Recording of the maximum, minimum and average values
of the available electrical parameters.

Configurable digital inputs and outputs.

Phasor diagram, table and bar graph of harmonics up to
the 51st order for current and voltage.

Calendar and real-time clock.

Programmable password to access the keyboard.
Identification on the display of the activated alarms;
Communication with RS485 isolated serial output,
Modbus-RTU protocol.

Pluggable connecting terminals for easy maintenance.
Equipment with CE certification.
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Benefits and Advantages

Robustness for Momentary Overloads L1
The PFW current inputs withstand current surges up to 100 A for L2
1 second. This feature increases the safety of the installation by hs
avoiding interruption/burning of the current circuit on the
equipment. Current Current
transformer (CT) - transformer (CT) -
output 5 A output 5 A
Momentary Momentary
overload overload
100 A/1 sec 100 A/1 sec

-
=

Inductive or Capacitive Reactive Power Control
Depending on the environment in which the PFW is installed, it works with different components.
In environments with predominantly inductive loads, such as industrial areas, the PFW works with single-phase or
three-phase capacitors.
In environments with reactive capacitive loads, such as Data Centers, the PFW works with inductors.
In environments that float between capacitive and inductive loads, the PFW can work with inductors and capacitors in their

various steps.

—
Three-phase Single-phase Three-phase
capacitor capacitor Inductor/Reactor

Multimeter and Automatic Power Factor Controller | 21
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Benefits and Advantages

Easy Parameter Setting and Connection of the PFW with the Advanced Reading Function (Learning)

In the parameter setting, the PFW identifies and records the powers available in the steps, both capacitors and inductors/
reactors. When reading, it evaluates the voltage and current connections. If an error is found in the connection sequences, an
error indication will be displayed on the device screen.

Reliability and Speed in the Maintenance of the Capacitor Bank

Based on the Dynamic Step Monitoring (DCM) of the steps, the actual kvar values of each step are tracked and used in the
compensation calculations. That makes the compensation more accurate and reliable, in addition to optimizing the
maintenance of the capacitor bank, generating alarm to change it.

Initial Condition - Capacitors at Rated Condition

FU or CB protection [I] Q1 M @2 I:I] Q3 Q4
. 1
Contactors h C1 h c2 h C3 = C4 :
g 1 8. 8. g :
1
1
1

_—— — — — —  Alarm level <20%
C2 C3 C4
5 kvar 10 kvar 10 kvar 20 kvar

Condition after Use Where Capacitor Reactive Power Loss Occurred

. —p Remote view of the power values of each
step besides the alarms
Modbus - RS485 ;

s~ = Proactive maintenance

I—» Reactive power compensation due to real-

time measurements of the steps
FU or CB
protection Qi [] Q2 4] Qs 4] Q4

Contactors rﬂ C1 CL o)) rﬂ c3 rﬂ c4
W ) b i

K . Il 4l
ke
— — — — — — — = = Nivel de alarme <20%
C1 2 C3 C4

3 kvar 3 kvar 1 kvar 0 kvar

Change of the  Capacitor out of service:
capacitor Contactor OFF
Protection actuated
Problem on the capacitor connection cable
Expanded capacitor

Display indicates alarm
on capacitors of the 3rd
and 4th steps

22 | Multimeter and Automatic Power Factor Controller
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Benefits and Advantages

Segmentation of the Power Factor Control and Energy Measurement with 2 Different Power Supplies

For an industry powered by 2 different energy sources, for example a transformer and a generator, it is necessary to measure
the energy supplied by the generator and by the transformer separately. The PFW has a GEN input that is enabled when the

generator is turned on.

This input allows:

Configuring a new control power factor, characterizing 2 values of cos ¢ to be reached. The second one is enabled via the

GEN input.

Having 2 specific periods of electric energy measurement. The user sets the cos ¢ 2 available on the device to measure the
energy delivered by the generator. And cos ¢ 1 measures the energy consumption supplied by transformer 1.

Transformer 1 @

Generator

Analysis of the Electric Energy System

TCP/IP

~7

C =
J
Ethernet ”"‘

NetworkA ‘
Modbus >

‘@

RS485
Modbus-RTU

WEG RS485-ETH-N
Converter

The view of the harmonics in the electrical system enables an analysis and consequent corrective action, if necessary.

7 : SN 7 : =%
Measure->Phasor diagram Measure->Harmonics->V1 %
20%[
V1 1501 Vv
V2 1502 V ]
vi 1500 V 15%
I 3.0 A !
P 2 30 A 10%
o 13 3.0 A !
VIV2 1209 . 5%
V23 1196 .
V3V 1195 .
V4l 294 . 1 11 21 k7] 41 51
V212 293 . o o
Vi3 207 - €| 13% mm V2% |+
AN AN J
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Benefits and Advantages

Demand Management

The recording of demands allows evaluating a tariff Monitoring of P, Q, S and | and recording of the average
reclassification or load rearrangement in order to improve the values for each defined demand period;

load factor of the industrial, commercial or residential Monthly recording of the maximum demand values;
consumption unit. Recording of 4 months of demand.

The demand recording is done with a real-time clock;
The user can adjust the demand calculation period
between 1 and 60 minutes;

[ =5 . =
Meters Alarms Analysis 4 Measure->Demand->Curr, month->Current h
Instantaneous - :

Demand |1 month ago
FPhaser diagram 2 months ago Phase 2 g1 A
Signals (3 months ago . 13-29'59 - 11110/12
Hamonics 10~ v 12 50 - Phase 3 49 A
14:29:50 - 091012
Total 156 A
vi 2200 v 5.0 & 09:14:58 - 12/10/12
144

i reis ¥ 17:22) . )

Storage of Measured and Calculated Values . : 5

The PFW allows assessing the performance of the Meters-> T1->Imp. active

electrical installation by analyzing minimum,lmaximum Curr. hour 0.501 WWh

or average parameters recorded on the device. Prev. hour 0.600 KWh

Able to record different parameters on the device Curr. day 2131 kKWh

memory: Prev. day 22,600 kWh
68 hourly records for 1,920 hours; S”"- ’“‘:‘"'”r“l :’g‘;"ﬂg: Em
68 daily records for 240 days; rv. mont ‘

68 monthly records for 36 months;
16 different demand records for 4 months;
50 alarm records. \, b,

24 | Multimeter and Automatic Power Factor Controller
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PFW - Automatic power factor controllers
General characteristics
o50 rEH w50 rEH
L] L] L] L]
Reference PFW03-M8 PFW03-M12 PFW03-M24 PFW03-T12 PFWO03-T24
Material code 14387138 14387141 14387143 14387080 14387086
Dimensions - W x H x D (mm) 96 x 96 x 80 144 x 144 X 75 144 x 144X 75 144 x 144 X 75 144 x 144X 75
Mechanical s s D
T Protection rating IP40 (front) IP40 (front) IP40 (front) IP40 (front) IP40 (front)
Display type LCD liquid Crystal LCD liquid Crystal LCD liquid Crystal LCD liquid Crystal LCD liquid Crystal
Measurement system Single-phase Single-phase Single-phase Three-phase Three-phase
Number of steps 8 12 24 12 24
Configurable password to access the
Keyboard Yes Yes Yes Yes Yes
Capacitor 3@ and Capacitor 30, Capacitor 30, Capacitor 30, Capacitor 30,
W0 E9 92 capacitor 10 reactor/inductor 3@ reactor/inductor 3@ reactor/inductor 3@ reactor/inductor 3@
Alarm relay 2 2 2 2 2
Temperature sensor Yes Yes Yes Yes Yes
General | Modbus-RTU communication, - o - o -
characteristics | RS485 isolated port
Reading and recording of reactive powers
of the steps No Yes Yes Yes Yes
Reading and |nd|cat|_on of the . No Yes s Yes s
measurement electrical connections
Dynamic capacitor monitoring - DCM No Yes No Yes No
Calendar and real-time clock No Yes Yes Yes Yes
A.djustment for 2 periods of the day with No Yes s Vs Yes
different Cos ¢
Voltage (V); current (1); frequency (F) Yes Yes Yes Yes Yes
. Powers (P; Q; S); demand; energy; power | Yes, except energy and
Available factor and Cos ¢ demand = S ez e
electrical Voltage and current total harmonic distortion Only DHT
quantities (rHD)gan d individual harmonic distortion (HD) (upto 5‘4 st orden) Yes (HD up to 51st) Yes (HD up to 51st) Yes (HD up to 51st) Yes (HD up to 51st)
Direct and reverse energy measurement No Yes Yes Yes Yes
Recording (memory) of the demand values last 3 months No Yes Yes Yes Yes
Recording (memory) of alarms No 50 50 50 50
Recording (memory) of electrical quantities and alarms No Yes Yes Yes Yes
Phasor diagram; table and bar graph of harmonics; No Yes Yes Yes Yes
CE certification Yes Yes Yes Yes Yes

Note: 1) The degree of protection of the device is extended to IP66 by installing the MBN96X96 silicone membrane accessory code 14432877.

Multimeter and Automatic Power Factor Controller | 25
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Reactive Power Compensation Modes

Functions Setting type

Smart

Sequential
ascending

Sequential
descending

Linear

Circular

Manual

Activates the closest step to the requested reactive power and
deactivates when it is no longer needed

DCM - Dynamic step monitoring - check of the life of capacitors and
inductors

The activation and deactivation of steps is done from the lowest power to
the highest power in order to meet the requested reactive power

The activation and deactivation of steps is done using the highest power
available in order to meet the requested reactive power

The first activated step will be the last to be deactivated

The first activated step will be the first to be deactivated

Automatic reading system and deactivated step control. Manual actuation
of the steps

Steps with capacitors or three-phase reactors

Single or two-phase capacitors or reactors

In the steps, capacitors or reactors may have any reactive power value

In the steps, capacitors or reactors must have the same reactive power
value

Note: check in the technical data table, on pages 34 and 35, which types of settings and functions are available for each PFW model.
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Control Operations and Functions

Setting Modes of the Reactive Power of the Steps

Manual Parameter Setting
Step values are entered manually, one by one.

Parameter Setting with Preset Steps
The power of the first step is defined, and the others are recorded according to the sequence chosen during the parameter setting.
Example considering an 8-step controller:

Sequence chosen = 1-2-4-8.

Power of step 1 = 10 kvar.

Power of steps 2 to 8 = 20; 40; 80; 80; 80; 80; 80 kvar.

Reading and Recording of the Powers (Learning Function)
In this mode, the controller automatically reads the powers in the steps and records them on the device.

Fixed Step
The fixed step is activated while the controller is switched on and allows defining the steps that will not automatically participate
in the correction.

Entry and Exit of the Steps
The controller allows defining the step entry and exit times. In addition to this configuration, the controller can delay the entry
and exit based on the "average time" programming.

Parameter Setting Software
The device can be set locally with the keypad or remotely using the appropriate configuration applications for each product.

Preferably, the connection between the device and the computer should be done through a WEG converter.

For a USB/RS485 connection you must use WEG USB-RS485-N converter, and for an RS485/Ethernet connection you must
use WEG RS485-ETH-N converter. For details on these accessories, see page 37.

The table and diagram below show the parameter setting software and an example of interconnection for parameter setting.

Model Parameter setting application
PFW03-M8

PFW03-M12
PFW03-M24 WPM-PFW03
PFW03-T12
PFWO03-T24

m

Bamea s

RS485 P USB RS485 Ethernet
Modbus-RTU e Modbus-RTU ' Modbus

WEG USB-RS485-N
cses oo Converter

WEG RS485-ETH-N

H Converter

T LR

Parameter setting of the PFW using the USB/RS485 converter or the RS485/ETH-N converter.
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Function Identification on the Front of the Device

PFW03-M8

11 ﬁ"—'l
i

CIGIRGIGICECIEC
Ak oedl

: 8 d S._ WWArHz

I o EEE*——B
DD

"

ﬂwmh

10 9 8 7

Measure Comp.

1.000 indiP v | —

Alarms Analysis

Fiameend| Cos?

0 e 11 [ Y R O R 0 N O3
:M :.o.l :.‘h :.l.ﬂ éM :.ﬂl
O = g & @ o
\-S/,—-—-—, :M li:.(ll mn ll.(l 1M :.II
) e @0 ;.—»\— @ w2 17:22
'\k rs r r'y A , ry s j/]
1) A2 a3 44 as as &)
L. B B B B E]
] B B b [
B ] [ ][]
0 I Y O ™ I T
PFW03-T12/T24
7 o\
1__ 3 i Measure  Comp. Alarms Analysis
2) » P+ 13264 W 8.9 A |+ @8
3) o 4 4.2 VAr 2571 V[« a7
4} » 5 1326.4 VA Cos@ 4} 1.000 | 46
5) » k] []
6) » :n.n :ﬂ.n :M :n.n. :n.q :n.a
' [ze] [12]
?'. > :00 :0.0 :M :0-0 éU.D :0.0
3 slvite ® OkE 0 2 17:22
r'y r'y F N F Y 'y r'y r'y
\ | %
9) 40 A1) 42 43 A4 15
. B B B Bl E]
] Bl E] b [
B M [ 7]
3 O Y I N O I

28 | Multimeter and Automatic Power Factor Controller

1 - Steps

2 - Indicators and units

3 - Menu bar

4 - 4-quadrant indicator

5-cosp1and?

6 - Automatic mode

7 - Manual mode

8 - Alarm indication

9 - Active communication indication

10 - Indication of which alarm relay is actuated

11 - Percentage of steps in operation in relation to the total
number of steps

1 - Menus

2 - cosg of the system

3 - Total active power

4 - Total reactive power

5 - Monthly average inductive power ratio

6 - Monthly average capacitive power ratio
7 - Step number

8 - Step power

9 - Step load type

10 - Voltage and current presence indicator
11 - Compensation mode active

12 - Alarm indicator actuated

13 - Temperature alarm indicator

14 - Alarm relay active indication

15 - DCM active indication

16 - RS485 communication active indication
17 - Clock

On-screen indication when
the controller has 24 steps

1 - Menus

2 - Total active power

3 - Total reactive power

4 - Total apparent power

5 - Step number

6 - Step power

7 - Step load type

8 - Voltage and current presence indicator
9 - Compensation mode active

10 - Alarm indicator actuated

11 - Temperature alarm indicator

12 - Alarm relay active indication

13 - DCM active indication

14 - RS485 communication active indication
15 - Clock

16 - cosg of the system

17 - Average line voltage (F-F)

18 - Total three-phase current

On-screen indication when
the controller has 24 steps



PFW03-M8
k |
= < Z< Zm
ﬂ 58 il
177 L
Qe oo OO
[eg
PFW03-M8 Lo
Power Factor Controller a b

£95.510V,; £10% T T

Power Input (L, Ly)

Power Consumption (L, Ly) : <10VA
Viy (meas) (Ly Ly) 195,410V, £10% (L-N)
£95..410V,,¢ £10% (L-L) 9 o
Iy (meas) +10mA. 64
f 145.65Hz
GEN Input 195,240V,
Comp. Relay 1 2A, 250V, B\/
Alarm Relay 147, 250V, C E
—

k; | - Current measurement input

La; Lb - Voltage supply measurement input
K8 to K1; Com1 - Step actuation relay outputs
Com2; A1; A2 - Alarm output relays 1 and 2

D+, GND, D - RS485 isolated communication port

GEN A; GEN B - GEN input

com K, K, K, K, Ki K ©Com2 K, Ky Ky Ky Ky Kpp
o0 0 0 0 0 0 o o0 0 0 0 0 0
Comd Kiz Kiq Kis Ko Ky Kig  Comd Kig Koo Ky Ky Koy Ky
o0 0 0 0 0 0 o o0 0 0 0 0 0 ‘
Power Input (Ly.Lp,) 95,410V, £10%  CAT Il L, Ly

Power Consumption (L, L) : <10VA
Vi (meas) (Ly.Ly) 95410V, £10% (L-N) CAT Ill
95,410V, £10% (L-L)

Iy (meas) 10mA. 6A,; . o
f 45..65Hz = =
GEN Input 95.240V, E!g

Comp. Relay 2A, 250V,

Alarm Relay w250V, PFW03-M24

Power Factor Controller

L

GEN
GEN

k; I - Current measurement input

La; Lb - Voltage supply measurement input
Com1; K1 to K6 - Step actuation relay outputs
Com2; K7 to K12 - Step actuation relay outputs
Com3; K13 to K18 - Step actuation relay outputs
Com4; K19 to K24 - Step actuation relay outputs

NO; C (out1); NO; C (out2) - Alarm output relays 1 and 2

D+, GND, D - RS485 isolated communication port
GEN A; GEN B - GEN input

WWW.
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[ [

Comi K, K, Ky K, Kg Ky Com2 K, Ky Ky Ky Ky K
(ST SR G T S S T G o) o0 0 0 0 o0 0
T
PFW03-M12
Power Factor Controller

La Lb
Power Input (L, L) 95,410V, £10%
Power Consumption (Ly,Ly) : <10VA “ “

Vi (meas) (L, Ly)
Iy (meas)

f

GEN Input

Comp. Relay
Alarm Relay

< o

GEN
GEN

O
O

95.410V,,c £10% (L-N)  CAT IIl
95.410V,, £10% (L-L)
10mA.6Ac

45.65Hz.

95240V, K
2A, 250V, =

4R, 250V,

N
[

[
[

k; I - Current measurement input

La; Lb - Voltage supply measurement input
Com1; K1 to K6 - Step actuation relay outputs

Com2; K7 to K12 - Step actuation relay outputs

NO; C (out1); NO; C (out2) - Alarm output relays 1 and 2
D+, GND, D - RS485 isolated communication port

GEN A; GEN B - GEN input

[ [
com K, K, Ky K, K Ky cCom2 K, Ky Ky Ky Ky Kp
7 N
o0 0 0 0 0 o o0 0 0 0 o0 o
T
PFW03-T12
Power Factor Controller
V1 V2 V3 N
Power Input (V1,N) 95.272V,c £10% CAT Il
Power Consumption (V1,N) : <10VA
o o o o

Vyy (meas) (V1.V2.V3N)

95.272V,,c£10% (L-N) CATIIl
164,471V, £10% (L-L)

Iy (meas) 10mA..6A,.
f 45.65Hz
GEN Input 95.240V,,
Comp. Relay 2A, 250V,
Alarm Relay 4A, 250V,
Kook bLokg out w2

< @ 3

R [P g wf B e o .
& & —_ 52
) 5
[

OO poooo0 o000

k1;11; k2;12; k3;13 - Current measurement input
V1;V2;V3;N - Voltage supply measurement input (V1;N)

Com1; K1 to K6 - Step actuation relay outputs

Com2; K7 to K12 - Step actuation relay outputs

NO; C (out1); NO; C (out2) - Alarm output relays 1 and 2
D+, GND, D - RS485 isolated communication port

GEN A; GEN B - GEN input
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[ [
comt K, K, K, K, Ks K; Com2 K, Ky Ky Ky Ky Ky
it 7
o o0 0 0 0 0 o ‘ o 0 0 0 0 0 o0
Com3 Kiy Ky Kig Kig Ky Kyg Comd Kig Ky Ky Ky Kyy Ky

o

¢
¢
¢
[§
&
¢
¢
<
[&
¢
I§
[§

Power Input (V1,N) 195.272V, £10% CATII

Power Consumption (V1,N) : <10VA V1 ' V3 N

Vi (meas) (VI,V2V3N)  :95.272V,. £10% (L-N) 7 ¢ ¢ ?
164,471V, £10% (L-L)

Iy (meas) 10mA..6Axc

f 45.65Hz o o o o
GEN Input £95.240V,, w

Comp. Relay 2A, 250V, g

Alarm Relay 14A, 250V,

prwosTe - A CEDOE
e (R ﬁ f .
3 OO0 11T ¢k

k1;11; k2;12; k3;13 - Current measurement input
V1;V2;V3;N - Voltage supply measurement input (V1;N)
Comf1; K1 to K6 - Step actuation relay outputs

Com2; K7 to K12 - Step actuation relay outputs

Com3; K13 to K18 - Step actuation relay outputs

Com4; K19 to K24 - Step actuation relay outputs

NO; C (out1); NO; C (out2) - Alarm output relays 1 and 2
D+, GND, D - RS485 isolated communication port

GEN A; GEN B - GEN input

3F+N (4 Wires) Connection

PFWO03-T12 and PFW03-T24

Vi v2  v3 N A

8 Y ) (&) N Y N Y Y Y
L1 - - ~ - R
L2
L3
N =
L1 = L1
L2 = L2
L3 - L3
N N

Measurement with 3 PTs and 3 CTs
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V1 V2 V3 N Kol kg kg g
o 0 o o coo0o0o0o0
=J J

Direct measurement of voltage and current with 3 CTs
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Wiring Diagrams

1F+N or 2F Connection

PFWO03-M8; PFW03-M12 and PFW03-M24
La b Kol La Lb Kol
3F Connection
&) &) [O RS &) 8 N Direct
o 5 (S - ~ - measurement of
voltage and
current with CT
L1 orL2 _Jj
or L3 — I':;
N L3
K
La Lb K | La Lb
&) [6) AN
o0 o0 - - -
L1
L1
L2 —
L2 L3
la Lb Ko
La Lb K |
o0 oo
o o o0
-0
L2 — L2
L3 L3 =
La Lb K |
o o oo
L1
L3 —
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Step Output Connection

L1

L2

L3

Contactor coil
power supply

.
.
N
i~
i
.
—
Vel
.
.
N
.
.
N
| S—
Vel

M
oA
e
M
A
A —
I
A
oM [—
OMA—
M f—
A |—

9] O
o )
3 3
- N
L N Q X X X X X X O .
> & B » B o % SIS~ % Ve}hdforPFWOS
> = | with 24 steps

GEN input connection

95-240V ac

o

GEN A
GEN B

Suggested connection of the alarm output relays
OUT1 and OUT2 (alarm)

Phase L1

Phase L2
Phase L3

Neutral

Acoustic alarm

b
Auxiliary contact @—} Z)—)

outt
z
|'o
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-

-

Identification
[XILD e o o "o b o
Reference PFW03-M8 PFW03-M12 PFW03-M24 PFW03-T12 PFW03-T24
Code 14387138 14387141 14387143 14387080 14387086
CE certification Yes Yes Yes Yes Yes
Dimensions 10 10 10 30 30
Measurement form 96.8 x 96.8 x 80 144 x 144 x 75 144 x 144 x 75 144 x 144 x 75 144 x 144 X 75
Number of steps 8 12 24 12 24
LCD display Available Available Available Available Available
Language English English English English English
Battery - Available Available Available Available
Real-time clock - Available Available Available Available
Password protected Available Available Available Available Available
General Current transformer (CT) adjustment range 1-5,000 1-5,000 1-5,000 1-5,000 1-5,000
Voltage transformer (VT) adjustment range 1-999.9 1-5,000 1-5,000 1-5,000 1-5,000
Demand period : 1—GQ minutes 1—69 minutes 1—6Q minutes 1—GQ minutes
adjustable adjustable adjustable adjustable
Single-Phase Single-Phase Single-Phase
Connection type (L-L or L-N); voltage | (L-L or L-N); voltage | (L-L or L-N); voltage 3P4W 3P4W
connection with 1 CT | connection with 1 CT | connection with 1 CT
Measurement in the 4 quadrants - 4 4 4 4
Number of measurements in the period 512 512 512 512 512
Data refresh rate <0.5s 1s 1s 1s 1s
Electrical system type T, TN TT, TN, IT TT, TN, IT TT, TN, IT TT, TN, IT
Phasor diagram - Available Available Available Available
Min/max/demand values - Available Available Available Available
Reactive Smart cc?ntrol mode Available Ava?lable Ava@lable Ava?lable Ava?lable
power S'equent|al - Ava!lable Ava!lable Ava!lable Ava!lable
compensation L[near - Ava!lable Ava!lable Ava!lable Ava!lable
Tk Circular - Ava!lable Ava!lable Ava!IabIe Ava!lable
Manual Available Available Available Available Available
Manual parameter setting Available Available Available Available Available
1-1-1-1,1-1-2-2, 1-1-1-1,1-1-2-2, 1-1-1-1,1-1-2-2, 1-1-1-1,1-1-2-2,
1-1-1-1.1-2-2-2 1-2-2-4,1-2-3-3, 1-2-2-4,1-2-3-3, 1-2-2-4,1-2-3-3, 1-2-2-4,1-2-3-3,
Preset 1_2’_4_4 ’ 1-2-4-4,1-1-2-4, 1-2-4-4,1-1-2-4, 1-2-4-4,1-1-2-4, 1-2-4-4,1-1-2-4,
1-2-3-4,1-2-4-8, 1-2-3-4,1-2-4-8, 1-2-3-4,1-2-4-8, 1-2-3-4,1-2-4-8,
i1=152=3) 1=1=2:3 1515253 i1=152=3)
Step settings B%ﬁmic compensation mode - _ Available _ Available _
Fixed step parameter setting - Available Available Available Available
Power (kvar) 0.00-1,000 adjustable |0.00-1,000 adjustable | 0.00-1,000 adjustable |0.00-1,000 adjustable | 0.00-1,000 adjustable
Ll Compensation type Ayl Cagzoinr &t Ll T 21, i(r:mi(t;g:) g;w(y:;zztigi i?]?i[:l?:(t;g? ;gwc‘:;zitig
functions capacitor 10 capacitor 10 reactor/ inductor 30 i §

and operations

10, reactor/inductor 10

10, reactor/inductor 10

Dual coso Target Available Available Available Available Available
Target 1 coso 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind.

Power factor adjustable adjustable adjustable adjustable adjustable
settings Target 2 coso 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind. 0.8 cap. to 0.8 ind.

adjustable adjustable adjustable adjustable adjustable

gffg‘é"s%:’;‘;‘;ﬁg%%’;gg&mg powers - Available Available Available Available

Operation in the 4 quadrants for generator Available Available Available Available Available

Step activation time

1-600s adjustable

1-600s adjustable

1-600s adjustable

1-600s adjustable

1-600s adjustable

tsiz]t;lng Step deactivation time 1-600s adjustable 1-600s adjustable 1-600s adjustable 1-600s adjustable 1-600s adjustable
Step discharge time 3-1,000s adjustable | 3-1,000s adjustable | 3-1,000s adjustable | 3-1,000s adjustable | 3-1,000s adjustable
Additional angular difference : +45 degrees +45 degrees +45 degrees +45 degrees
adjustable adjustable adjustable adjustable
0f, 5s, 10s, 20s, 30s, | Of, 5s, 10s, 20s, 30s, | Of, 5s, 10s, 20s, 30s, | Of, 5s, 10s, 20s, 30s,
Average time - 40s, 50s, 60s 40s, 50s, 60s 40s, 50s, 60s 40s, 50s, 60s
adjustable adjustable adjustable adjustable
Energy Energy meter 2nd phase - Available Available Available Available
measurement
Measuring range 10 mA-6 AAC 10 mA-6 AAC 10 mA-6 AAC 10 mA-6 AAC 10 mA-6 AAC
cone 0vervqltage qategory 300V Cat Il 300V Catll 300V Catll 300V Cat Il 300V Cat I
e ETT Rated msqlatmn voltage - 2 kV 2 kV 2 kV 2 kv
input Consumption <0.2VA <0.2VA <0.2VA <0.2VA <0.2VA
Intermittent overload 100 A for 1s 100 Afor 1s 100 A for 1s 100 A for 1s 100 Afor 1s
Signal sample between 45 and 65 Hz 25.6 kHz 25.6 kHz 25.6 kHz 25.6 kHz 25.6 kHz
Overvoltage category 300V Cat lll 300V Cat Il 300V Cat lll 300V Cat Il 300V Cat Il
Voltage Measuring range L-N 120..510V ac +10% | 95-410Vac +10% | 95-410Vac +10% | 95-272Vac +10% | 95-272Vac +10%
TCERIED] Measuring range L-L 120..510V ac +10% | 95-410Vac +10% | 95-410Vac +10% | 164-471Vac +10% | 164-471V ac +10%
input Frequency measuring range 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz
Consumption <0.2VA <0.1VA <0.1VA <0.1VA <0.1VA
Signal sample between 45 and 65 Hz 25.6 kHz 25.6 kHz 25.6 kHz 25.6 kHz 25.6 kHz
e GG Voltage and qurrent harmonics - Upto the_51 st order Up to the‘51 st order Up to the.51st order Upto the_51 st order
energy analysis THD-voltage in % Available Available Available Available Available
THD-current in % Available Available Available Available Available
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Identification
Ges e - wge i ¥
Total active power Class 0.5 Class 0.2 Class 0.2 Class 0.2 Class 0.2
Total reactive power Class 1 Class 1 Class 1 Class 1 Class 1
Total apparent power Class 0.5 Class 0.2 Class 0.2 Class 0.2 Class 0.2
Total active energy Class 0.5 Class 0.5 Class 0.5 Class 0.5 Class 0.5
According to Total reactive energy Class 2 Class 2 Class 2 Class 2 Class 2
IEC 61557-12 Frequency Class 0.1 Class 0.05 Class 0.05 Class 0.05 Class 0.05
Current Class 0.5 Class 0.2 Class 0.2 Class 0.2 Class 0.2
Accuracy Neutral current (calculated) Class 0.5 Class 0.5 Class 0.5 Class 0.5 Class 0.5
Voltage Class 0.2 Class 0.2 Class 0.2 Class 0.2 Class 0.2
Power factor Class 0.5 Class 0.5 Class 0.5 Class 0.5 Class 0.5
THDV, THDI Class 1 Class 1 Class 1 Class 1 Class 1
ﬁ?g;dagg_gjz Total active energy Class 0.5S Class 0.2S Class 0.2S Class 0.2 Class 0.2S
gg:grzd(;;g_?a Total reactive energy Class 2 Class 2 Class 2 Class 2 Class 2
Number of outputs 8 12 pieces 12 pieces 12 pieces 24 pieces
Type NO (SPST) NO (SPST) NO (SPST) NO (SPST) NO (SPST)
1.5 A (all relays active)
Output step Maximum operation current 5A (only one relay 2A 2A 2A 2A
relays active)
(reactive Maximum operation voltage 250V ac 250V ac 250V ac 250V ac 250V ac
power Maximum operation power 1,250 VA 1,250 VA 1,250 VA 1,250 VA 1,250 VA
compensation) M S >100,000,000 >100,000,000 >100,000,000 >100,000,000 >100,000,000
echanical life ) ; ) ; ;
operations operations operations operations operations
Electrical life (for NO contact) 5x10* (5 A@250V ac) | 5x10* (5 A@250V ac) | 5x10* (5 A@250 V ac) | 5x10* (5 A@250 V ac) | 5x10* (5 A@250 V ac)
Inputs and 1x10° (5A@30V dc) | 1x10° (5A@30V dc) | 1x10° (5A@30V dc) | 1x10° (5 A@30V dc) | 1x10° (5 A@30V dc)
T Number of outputs (NO contact) 2 2 pieces 2 pieces 2 pieces 2 pieces
Type NO (SPST) NO (SPST) NO (SPST) NO (SPST) NO (SPST)
Maximum operation current 4A 4A 4A 4A 4A
Alarm output Maximum operation voltage 250V ac 250V ac 250V ac 250V ac 250V ac
relays Maximum operation power 1,250 VA 1,250 VA 1,250 VA 1,250 VA 1,250 VA
M - >100,000,000 >100,000,000 >100,000,000 >100,000,000 >100,000,000
echanical life ; . . ) )
operations operations operations operations operations
Electrical life (for NO contact) 5x10* (5 A@250V ac) | 5x10* (5 A@250V ac) | 5x10* (5 A@250V ac) | 5x10* (5 A@250 V ac) | 5x10* (5 A@250 V ac)
1x105 (5 A@30V dc) | 1x105(5A@30V dc) | 1x10° (5A@30V dc) | 1x10° (5A@30V dc) | 1x10° (5A@30V dc)
Input number 1 1 pc. 1 pc. 1 pc. 1 pc.
g‘:;”r:gﬁ:/ Frequency 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz
Voltage presence or not 95-240V ac 95-240V ac 95-240V ac 95-240V ac 95-240V ac
Voltage 120-510Vac +10% | 95-410Vac +10% | 95-272Vac +10% | 95-272Vac +10% | 95-272Vac =10%
Power supply La-Lb La-Lb L1-N L1-N L1-N
Frequency 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz 45-65 Hz
Consumption |AC <10VA <10VA <10VA <10VA <10VA
Hourly recording : 1,920 hours x 68 1,920 hours x 68 1,920 hours x 68 1,920 hours x 68
different parameters | different parameters | different parameters | different parameters
Min./max./ave. Daily recording : 240 days x 68 240 days x 68 240 days x 68 240 days x 68
Recording on the |averages different parameters | different parameters | different parameters | different parameters
memory with Monthly recording B 36 months x 68 36 months x 68 36 months x 68 36 months x 68
real-time clock different parameters | different parameters | different parameters | different parameters
Do : 4 months x 16 4 months x 16 4 months x 16 4 months x 16
different parameters | different parameters | different parameters | different parameters
Alarm recording/records - 50 50 50 50
Port type RS485 - 1 channel RS485 - 1 channel RS485 - 1 channel RS485 - 1 channel RS485 - 1 channel
Protocol Modbus-RTU Modbus-RTU Modbus-RTU Modbus-RTU Modbus-RTU
B 1,200-38,400 bps | 24.00-115,200 bps | 2,400-115,200 bps | 2,400-115,200 bps | 2,400-115,200 bps
oo adjustable adjustable adjustable adjustable adjustable
Parity = None None None None
Stop bit 1 1 1 1 1
Address 1-247 1-247 adjustable 1-247 adjustable 1-247 adjustable 1-247
Insulation 2,000 Vrms 2,000 Vrms 2,000 Vrms 2,000 Vrms 2,000 Vrms
Weight (g) - 663 670 670 765
Mechanical . . IP40 front / IP40 front / IP40 front / IP40 front / IP40 front /
properties A LD IP20 rear IP20 rear IP20 rear IP20 rear IP20 rear
Mounting type Panel door Panel door Panel door Panel door Panel door
‘I:glwiv:gres:upply, Cable 2.5mm2-14AWG | 2.5mm?- 14 AWG 2.5 mm?- 14 AWG 2.5 mm? - 14 AWG 2.5 mm?- 14 AWG
Cable cross- Eﬂ{;ﬁt;e'ays Wi 4 mm2- 12 AWG, 4 mm2-12 AWG, 4 mm2-12 AWG, 4 mm2-12 AWG, 4 mm2-12 AWG,
section for geninput | 2x1.5 mm2 - 2x16 AWG | 2x1.5 mm2-2x16 AWG | 2¢1.5 mm2-2x16 AWG | 2x1.5 mm2-2x16 AWG | 2x1.5 mm2-2x16 AWG
U8 0o Cable 1.5mmz-16AWG | 1.5mm?-16AWG | 15mm2-16AWG | 1.5mm>-16AWG | 1.5 mm?16 AWG
RS485 Wire 1.5mm2- 16 AWG, 1.5 mm?-16 AWG, 1.5 mm2-16 AWG, 1.5 mm?-16 AWG, 1.5 mm?-16 AWG,
2x0.75 mm2 - 2x18 AWG | 2x0.75 mm2-2x18 AWG | 2x0.75 mm?-2x18 AWG | 2x0.75 mm2-2x18 AWG | 2x0.75 mm?-2x18 AWG
Enronman Operating temperature -20°C +55°C -20 to +55 °C -20 to +55 °C -20 to +55 °C -20 to +55 °C
conditions Storage temperature -30°C +80°C -30 to +80 °C -30 to +80 °C -30 to +80 °C -30 to +80 °C
Non-condensing relative humidity Max. 95% Max. 95% Max. 95% Max. 95% Max. 95%
Electromagnetic |EN 61000-6-1:2011 Available Available Available Available Available
‘E::nnép_ag:,;:lty EN 61000-6-3/A1/ AC:2013 Available Available Available Available Available

Note: 1) The accuracy of the measurements of the MMW + CT and/or PT set depends directly on the accuracy of the CTs and PTs used.
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PFWO03-M8
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Note: dimensions in mm.
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Accessories . \\

FAST AND FLEXIBLE CQNNEGTIVITY
ON DATA TRANSFER \ \\

The RS485/Ethernet converter provides speed and versatility for data transmission between the device
and the communication system on Ethernet network. The RS485/USB converter, on the other hand,
simplifies the use of parameter setting applications and enables fast access to the devices.

WEG RS485-ETH-N WEG USB-RS485-N
Converter Converter
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Connectivity Accessories

Conversor RS485 / Ethernet Converter
This converter has flexibility to set the parameters for slave/server mode and master/client mode.

Slave Mode

When running in the slave mode, the RS485-ETH-N converts the Modbus-TCP and Modbus-RTU over TCP queries into
Modbus-RTU, and Modbus-ASCIl over TCP queries into Modbus-ASCII. Either way, the queries are transmitted to the serial
devices. After that, it converts the received responses and transmits them to the master devices. Up to 6 TCP clients and
64 serial devices can communicate simultaneously on a converter.

PFW or MMW
TCP Master - 1 TCP Master - 4

Serial Device - 1 [eq

V3
&2
H

TCP Master - 2

. . [0eg

RS485 | Serial Device -2 i 258

Internet Ethernet i v 302
Modbus Modbus-RTU

TCP Master - 3

a4

WEG RS485-ETH-N | Serial Device - 3 [l @Eq
Converter

v
-2
B

.
.

TCP Master - 5 ) k’ )

Up to 6 masters Up to 64 slaves

Client Mode

When running in client mode, the RS485-ETH-N converts the Modbus-RTU and Modbus-ASCII queries into the Modbus-TCP,
Modbus-RTU over TCP and Modbus-ASCII over TCP queries. Those queries are transmitted to the remote device that is
connected to the internet or the local network. After that, it converts the responses the devices received and transmits them to
the master devices. 1 TCP client and 1 serial device can communicate simultaneously on an RS485-ETH-N gateway in the
client mode.

WEG RS485-ETH-N
Converter

Ly Ethernet <( )>
_w,, ‘ Internet
Modem

USB/RS485
Converter

Device - 1
(TCP/IP)
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Connectivity Accessories

RS485/USB Converter
This converter has a barrier that provides electrical isolation between the computer and the serial devices, since it is fed
directly through the USB port without requiring an external source.

RS485 USB

WEG USB-RS485-N
Converter
Membrane 96 x 96
This accessory allows increasing the protection degree of the MMWO03 and PFWO03 with dimensions 96 x 96 for IP66
protection rating.

Parameter Setting Software

WEG GATEWAY MASTER
Not applicable

Front Identification of the Devices
RS485-ETH-N

USB-RS485-N

Power supply input RS485 port
Reset button

LED On (when it is orange, the inverter is powered by LED On
U1 and U2 or communication is occurring between the ] LED TX
USB port and the RS485 port) LED RX
Ethernet port
LED RX/ TX (orange = responding to RX query,
blue = responding to TX query. If the RX/TX queries are
fast, the LED will turn white)
USB port (to be used when it is necessary to use the WEG
GATEWAY MASTER parameter setting application)

USB Port

RS485 port -_—

Note: if the On and RX/TX LEDs are blinking simultaneously, the converter has been reset.

Connection Identification
RS485-ETH-N 18-50 V ac/dc

GO0,
1 Power
! supply

Y
\Reset button,

|:| —:9 Ethernet port

| D—i%USB port

I
OO0
" RS485 port

I

CEX!
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Technical Data

14389293
Ethernet Converter (TCP/IP - RS485)
17.5
Screw terminal (for source and serial interface)
Selectable slave or client (bidirectional)
Mini USB port or web interface
Available
Available
Available
Available
Available
Available
Windows® XP/Vista/7/8/8.1
1
Modbus-TCP
6
1
RJ45
10/100 Base-TX
1
Modbus-RTU
RS485
64
1
300 to 115,200 bps
8
1or2
None, even, odd
18-50V
18-50V
<2.2VA
<1.2W
45-65 Hz
1,500 Vrms, 2,250 V dc
1,500 Vrms, 2,250 V dc
2,500 Vrms
58
IP20
Rail mounting
Any
-10 to +60 °C
-30 to +80 °C
Max. 95%
0k
Mini USB cable

14389292
RS485/USB Converter
USB 1.1 and USB 2.0

USB type A

1
RS485
Terminal with removable screw
2,500 Vrms
300 ... 115,200 bps
1,15,2
56,7,8
None, even, odd
D+, D-, gnd
Via USB port
-20 °C..+60 °C
-20 °C..+70 °C
Max. 95%
IP20
USB Cable
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Technical Data

Reference MBN96x96
Code 14432877
Function Membrane for IP66 protection
Dimensions in mm (height x width) 96 x 96
Material Silicone
Dimensions (mm)
RS485-ETH-N
17.5
| — 45.0
o]e]e]
000 - —
< 68.5
]
) D
&
&
90.4 o
000 2
T T
L P SN

Note: dimensions in mm.
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Notes
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is essential,”
standing your I

Global Presence

With more than 30,000 employees worldwide, WEG is one of the largest electric motors, electronic equipments and systems
manufacturers. We are constantly expanding our portfolio of products and services with expertise and market knowledge. We
create integrated and customized solutions ranging from innovative products to complete after-sales service.

WEG'’s know-how guarantees our Multimeter and Automatic Power Factor Controller are the right choice for your
application and business, assuring safety, efficiency and reliability.

PZ 1NN

Y8B} Auvailability is to have a global support network

A4

0 Partnership is to create solutions that suit your needs

@ Competitive edge is to unite technology and innovation
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now More 1

High performance and reliable products to
Improve your production process.

Excelence is to provide a whole solution in industrial automation that improves
our customers productivity.

www.wed.net ] u youtube.com/wegvideos
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WEG Worldwide Operations

ARGENTINA

San Francisco - Cordoba
Phone: +54 3564 421484
info-ar@weg.net

Cordoba - Cordoba
Phone: +54 3514 641366
weg-morbe@weg.com.ar

Buenos Aires
Phone: +54 1142 998000
ventas@pulverlux.com.ar

AUSTRALIA

Scoresby - Victoria
Phone: +61 3 97654600
info-au@weg.net

AUSTRIA

Markt Piesting - Wiener
Neustadt-Land

Phone: +43 2 633 4040
watt@wattdrive.com

Vienna
Phone: +43 1 796 2048
wtr@weg.net

BELGIUM

Nivelles - Belgium
Phone: +32 67 888420
info-be@weg.net

BRAZIL

Jaragua do Sul - Santa Catarina

Phone: +55 47 32764000
info-br@weg.net

CHILE

La Reina - Santiago
Phone: +56 2 27848900
info-cl@weg.net

CHINA

Nantong - Jiangsu

Phone: +86 513 85989333
info-cn@weg.net

Changzhou - Jiangsu
Phone: +86 519 88067692
info-cn@weg.net

Rugao - Jiangsu
Phone: +86 513 80672011
zhuhua@weg.net

For those countries where there is not a WEG own operation, find our local distributor at www.weg.net.

eg

WEG Group - Automation Business Unit

Jaragua do Sul - SC - Brazil
Phone: +55 47 3276 4000
automacao@weg.net
www.wegd.net

COLOMBIA

San Cayetano - Bogota
Phone: +57 1 4160166
info-co@weg.net

Sabaneta - Antioquia
Phone: +57 4 4449277
info-co@weg.net

ECUADOR

Pradera - Quito

Phone: +593 2 3 922 129
wegecuador@weg.net

FRANCE
Saint-Quentin-Fallavier - Isere
Phone: +33 4 74991135
info-fr@weg.net

GERMANY

TUrnich - Kerpen
Phone: +49 2237 92910
info-de@weg.net

Balingen - Baden-Wirttemberg

Phone: +49 7433 90410
info@weg-antriebe.de

Nuremberg
Phone: +49 911 239568 -700
info@tgmkanis.com

Homberg (Efze) - Hesse
Phone: +49 5681 99520

info@akh-antriebstechnik.de

GHANA

Accra

Phone: +233 30 2766490
ghana@zestweg.com

INDIA

Bangalore - Karnataka
Phone: +91 080 46437450
info-in@weg.net

Hosur - Tamil Nadu
Phone: +91 4344 301577
info-in@weg.net

ITALY

Cinisello Balsamo - Milano
Phone: +39 2 61293535
info-it@weg.net

JAPAN

Yokohama - Kanagawa
Phone: +81 45 5503030
info-jp@weg.net

MALAYSIA

Shah Alam - Selangor
Phone: +60 3 78591626
info@wattdrive.com.my

MEXICO

Huehuetoca - Mexico
Phone: +52 55 53214275
info-mx@weg.net

Tizayuca - Hidalgo
Phone: +52 77 97963790
info-mx@weg.net

NETHERLANDS
Oldenzaal - Overijssel
Phone: +31 541 571080
info-nl@weg.net

PERU

La Victoria - Lima
Phone: +51 1 2097600
info-pe@weg.net

PORTUGAL

Maia - Porto

Phone: +351 22 9477700
info-pt@weg.net

RUSSIA and CIS

Saint Petersburg

Phone: +7 812 363 2172
sales-wes@weg.net

SOUTH AFRICA
Johannesburg

Phone: +27 (0) 11 7236000
info@zestweg.com

Cape Town
Phone: +27 (0) 21 507 7200
gentsets@zestweg.com

Heidelberg

Phone: +27 (0) 16 349 2683/4/5

wta@zestweg.com

SPAIN

Coslada - Madrid
Phone: +34 91 6553008
info-es@weg.net

Valencia
Phone: +34 96 1379296
info@autrial.es

SINGAPORE
Singapore

Phone: +65 68589081
info-sg@weg.net

Singapore
Phone: +65 68622220
info-sg@weg.net

SCANDINAVIA
MélInlycke - Sweden
Phone: +46 31 883000
info-se@weg.net

UK

Redditch - Worcestershire
Phone: +44 1527 513800
info-uk@weg.net

UNITED ARAB EMIRATES
Jebel Ali - Dubai

Phone: +971 4 8130800
info-ae@weg.net

USA

Duluth - Georgia
Phone: +1 678 2492000
info-us@weg.net

Bluffton - Indiana
Phone: +1 800 5798527
info-us@weg.net

Minneapolis - Minnesota
Phone: +1 612 3788000
info-us@weg.net

Washington - Missouri
Phone: +1 636-239-9300
wegwill@weg.net

VENEZUELA

Valencia - Carabobo
Phone: +58 241 8210582
info-ve@weg.net

Cod: 50085642 | Rev: 01 | Date (m/y): 08/2019

The values shown are subject to change without prior notice.



